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INOACHUTEJIBHASA 3ATINCKA

[IporpaMMa mo MaTemaTHKe Ha YpPOBHE CpelHero oOmiero o0pa3oBaHUS MOJTrOTOBIIEHA Ha
ocaoe ®I'OC COO, ®OIT COO, ®PIT COO mo yuebHOMY mpeamery «Maremarnka (0Oa30BbIi
ypoBeHb)», deaepanbHol pabouel mporpaMMbl BOCIUTAHUS, ¢ YUYETOM paclpeesiEHHBIX MO Kilaccam
MPOBEPsIEMBbIX TPeOOBAaHUN K pe3yinbTaTaM OCBOCHHS OCHOBHOW 0Opa30BAaTEIbHOW MPOTPaAMMBbI
cpelHero odmiero oopa3oBaHusl.

[losicHuTenpHasg 3amucka OTpaxkaeT OOLIMEe LETU W 3a/Jauyd U3y4yeHUs MaTEeMaTUKH, MECTO B
CTPYKType Yy4eOHOTr0 TUTaHa, a TAKXKE MOIXO0JIbI K OTOOPY COACPkKAHUS U ONPEISICHUIO TUTAHUPYEMBIX
pE3yJIbTaTOB.

Copepxanne oOyueHHUS pPacCKpBIBACT COJEpKaTeNbHbIE JUHUH, KOTOpBIE MpEIararoTcs st
00513aTeIbHOTO U3YYEeHHSI B KQKJIOM KJIacce Ha YPOBHE Cpe/iHero o0uiero oopa3oBaHus.

[Inanupyemble pe3yabTaThl OCBOCHHSI IPOrpaMMbl MO MaT€MaTHUKE BKJIIOYAIOT JIMYHOCTHBIE,
MeTaIpeMETHBIE Pe3yIbTaThl 32 BECh IEPHO]I 00YUEHHUSI Ha YPOBHE CpPEeIHEro o0Iero oopa3oBanus, a
TaKKe MPEIMETHBIE TOCTUKEHHUS 00YJarOMIErocs 3a KaX bl o1 00y4YeHUsI.

OBLIASI XAPAKTEPUCTHKA YUYEBHOI'O IPEJIMETA «MATEMATHUKA (BA3OBBIii
YPOBEHD)»

MaremaTrka — ONOPHBIN NMpeaMeT Ul U3YYeHUs] CMEXHbBIX AUCLUIUINH, YTO JienaeT 0a30Bylo
MaTEeMaTHYECKYIO MOJAM0TOBKY HEOOXOIUMOH.

[IpakTHyeckass MOJE3HOCTh MAaTEMATUKU OOYCIIOBJIEHA HAJMYUEM IMPOCTPAHCTBEHHBIX (BopM,
KOJINYECTBEHHBIX OTHOIIECHUH, SKOHOMUYECKUX PacueToB; HEOOXOAMMOCTbIO MaTEMATUYECKUX 3HAHUN
B TIOHMMA@HUU IPUHIMIIOB YCTPONCTBA M MCIIOIb30BAHUS COBPEMEHHOM TEXHMKH, BOCIPUATUS U
MHTEpHpETays pa3Ho00pa3HOW COIMAIBHOM, SJKOHOMUYECKON WH(POPMAIINN; TPAKTHYECKUX MPUEMOB
reOMETPUYECKUX U3MEPEHUI U MOCTPOCHUMN, YNTEHUS NH(OPMAaLIUHY, TPEICTaBICHHON B BUE TaOIuII,
auarpamm U rpaukos.

[IpumeHeHne MaTeMaTUYeCKOro CTWJISI MBIIUIEHHS, MPOSBISIOUIETOCS B ONpeAeaEHHBIX
YMCTBEHHBIX HaBbIKaX, NpuUEMax M METOJaxX MBIIUICHUS 4eJOoBeKa, mpoleccax o0000eHnus u
KOHKpETH3alliK, aHaju3a W CHUHTe3a, KJacCu(PUKalMW M CUCTeMaTH3allud, a0CTparupoBaHUs U
aHaJOrMi Kak (POPMUPOBAHMM AJITOPUTMHUECKOW KOMIIOHEHTHI MBIIUIEHHS M BOCHUTAHUU YMEHUI
JEMCTBOBATh MO 33JaHHBIM AJITOPUTMaM, IIO3BOJISIIOIIEH COBEPIIEHCTBOBAaTh H3BECTHBIE U
KOHCTPYHpOBaTh HOBble. OOBEKTH MaTeMaTHUYECKUX YMO3aKJIIOUEHUH, IpaBUiia UX KOHCTPYUPOBAaHHUS
pPacKpbIBalOT ~ MEXAaHHU3M  JIOTUYECKMX  TOCTPOEHUH,  CIIOCOOCTBYIOT  BBIpa0OTKE  yMEHMM
¢dbopMynrpoBaTh, OOOCHOBBIBaTb M JOKa3bIBaTh CYXACHMs, TEM CaMbIM pa3BUBAIOT JIOTHYECKOE
MBIIICHHE.

OOyueHne mMaTeMaTHKe Kak BO3MOKHOCTh Pa3BUTHs y OOYUaIOIIMXCSl TOYHOM, pallMOHAIbHON
U UH(POPMATUBHOM peuM, yMEHHUs OTOMparh Hamboyiee MOIXOMISIINE S3bIKOBBIE, CHMBOJIMYECKHUE,
rpaduuecKkue cpeicTBa IS BRIPAXKEHUS CYXKICHUHN U HArJIsIIHOTO UX MPEJCTaBICHHUS.

OO11ee 3HAKOMCTBO C METOAAMU MO3HAHMS IEHCTBUTEIBHOCTH, MIPEJCTABICHUE O MPEAMETe U
METOJIe MaTeMaTHKH, €ro OTJIMYHS OT METOJOB €CTECTBEHHBIX W TyMaHUTapHbIX HayK, o0
OCOOCHHOCTSIX MPHUMEHEHHUsS MaTeMaTHKU JJs pEeHIeHHs HayyHbIX U MPUKIAAHBIX 3a/1ad  Kak
HE0OXOIMMBI KOMIIOHEHT 001 KYIbTYpHI.



H3ydyenne MaTeMaTHKU CIHOCOOCTBYET 3CTETUYECKOMY BOCIIHUTAHHUIO YEJIOBEKA, MOHUMaHHIO
KpacoTbl M M3SIIECTBA MAaTEeMAaTUYECKUX PACCY)KICHHH, BOCIPHATHIO T€OMETPHUECKUX (opm,
YCBOGHHIO HJIE CHMMETPHH.

[IpuoputernbiMu nensimMu oOyueHuss maremaruke B 10-11 kiaccax Ha 0a30BOM ypOBHE
SBIISTIOTCSI:

dbopMupOBaHUE LEHTPATBHBIX MAaTeMAaTHUECKUX MOHATUN (UHMCIIO, BEIMYMHA, T€OMETpUYECKas
durypa, miepeMeHHas, BEpPOSATHOCTh, (YHKIMSA), OOECICUNBAOIIMX IPEEMCTBEHHOCTh H
MEPCIeKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

MoJIBeJIcHUE OO0y4arommxcsd Ha JOCTYIIHOM JJisi HUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3H
MaTeMaTHKd M OKPYKAIOIIET0 MHpa, MOHMMaHUE MAaTeMaTHKW KaK 4YacTH OOMIeHd KyJIbTYypbl
4eJI0BEYECTBA;

pa3sBUTHE MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CHOCOOHOCTEH 0O0ydarommxcsi, MO3HaBaTEIbHOM
aKTUBHOCTH, HCCJIEI0BATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHUS, WHTEpeca K H3yYCHHIO
MaTEMAaTHKHU;

dbopMupoBanre (QYHKIMOHAIBHOM MaTeMaTH4YeCKOW TIpPaMOTHOCTU: YMEHHs pPacro3HaBaTh
MaTEeMaTHYECKHUE aCMEKThl B PEalbHBIX JKU3HEHHBIX CUTYalUSAX U MPU U3YYCHHH JIPYTHX Y4eOHBIX
MPEeIMETOB, TPOSBICHHUS 3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (QOopMynHpoBaTh HUX Ha S3bIKE
MaTeMaTUKd W CO3JaBaTh MaTEeMAaTHYECKUE MOJECIH, INPHUMEHATh OCBOCHHBIH MaTeMaTHYECKUI
ammapar JUis pelieHHs] TPaKTUKO-OPMEHTHPOBAHHBIX 3a/1a4, WHTEPIPETUPOBATh M  OICHUBATh
MIOJTyYCHHBIE PE3YIIbTATHI.

10. OcHOBHBIMHU JIMHUSIMH coJiepaHus MaTemaTuku B 10—11 xmaccax sistrorcs: «Yucena u
BBIUHCIICHUSY, «Anredpa» («Anrebpandeckue BbIpaXeHHs», «YpaBHEHUs U HepaBEHCTBa»), «Hauana
MaTeMaTHYecKoro aHanuzay, «l'eomerpus» («I'eomerpruyeckue GUrypsl U UX CBOMCTBaY, «M3mepeHue
TEOMETPUUYECKUX BEIUYHHY), «BeposTHOCTh U cratuctukay. CoaepkarenbHble JTUHUM Pa3BUBAIOTCS
napajuieNibHO, Ka)/Jas B COOTBETCTBUU C COOCTBEHHOM JIOTHMKOM, OJHAKO HE HE3aBHUCHUMO OJHA OT
Ipyroil, a B TECHOM KOHTAaKTE U B3auMOJCHCTBHH. VX OOBEOMHSET JIOTMYECKash COCTABIIAIOIIAS,
TPAIUIIMOHHO TIPUCYIIas MaTeMaTHKe W TPOHU3BIBAIOIIAs BCE MaTeMaTHYECKHE KYypChbl U
conepxatenbabie quHUU. ChopmynupoBanHoe B ®I'OC COO tpeboBaHUE «BIAJICHHE METOJIAMU
JI0Ka3aTeNbCTB, ATOPUTMAMH pEIIeHUs 3a7ad, yMeHHe (opMyIupoBaTh OINpPEICNICHHs, aKCHOMBI U
TEOpPEeMBI, TMPHUMEHATh HX, MPOBOJHWTH JOKA3aTENbHBIE PACCY)KICHHUS B XOJE pPEIICHHs 3a1aw»
OTHOCUTCSI KO BCeM Y4eOHBIM Kypcam, a (OpMHpOBAaHUE JIOTMYECKMX YMEHHH pacrpepaesnsercs Io
BCEM rojilaM 00y4eHUs Ha yPOBHE CPEAHEro 00Iero oopa3oBaHusl.

11. B cootBerctBun ¢ ®I'OC COO maremaTuka sBisieTcs 00sS3aTelbHBIM IMPEAMETOM Ha
JAHHOM ypoBHe oOpa3oBanus. [IporpamMmMoii mo MaTemMaTuke npexrycMaTpuBaeTcst U3ydyeHne yueOHOoro
npeamera «MaTteMaTHKay B paMKax TpEX Y4eOHBIX KypcoB: «AnreOpa M Hayajla MaTeMaTUYeCKOTO
aHanmm3ay, «leomeTpus», «BeposSTHOCTHP M craTucTHKa». DOpMUpOBaHHE JIOTHYECKUX YMEHHI
OCYILIECTBIISIETCSI HA MPOTSHKEHUHU BCEX JIET 00Y4YEHHMsI Ha YpOBHE CpelHero oluiero oOpa3zoBaHus, a
AJIEMEHTHI JIOTHKHU BKJIFOUAIOTCS B COJIEpYKAaHHUE BCEX HA3BaHHBIX BHIIIE YIEOHBIX KYPCOB.

12. Obuiee yMca0 4acoB, PEKOMEHIOBAHHBIX JJIs M3ydeHUs matemMatuku — 340 yacos: B 10
knacce — 170 gacoB (5 yacoB B Heznento), B 11 kimacce — 170 gacoB (5 4acoB B HEZEIIO).

[Inanupyemble pe3yiabTaThl OCBOCHHMS NPOTpaMMbl MO MaTeMaTHKe 0a30BBI ypOBEHb Ha
YPOBHE CpeAHero oomiero oopa3oBaHusl.

B pesymbrare wu3ydeHHs MaTeMAaTHMKH Ha YPOBHE CpeaHero ooOmero oOpa3oBaHHs Y
oOy4arorerocst 0ynyT chOpMHPOBAHBI CIETYIONINE TUIYHOCTHBIE PE3yIbTATHI:

1) rpaskIaHCKOTO BOCITUTAHHMS:



c(hOpMUPOBAHHOCTH IPAKAAHCKON MO3UIMHN 00YUYaIOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOI'O
YjieHa POCCUHUCKOro OOIIECTBa, MPEACTABICHUE O MAaTEMaTHYECKUX OCHOBaX (YHKIMOHHPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBJICHUU, MPOLEAYP I'PaXKTAHCKOTO 0OmecTBa (BBIOOPHI, OMPOCHl U JPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLMATHHBIMA WHCTHUTYTAMH B COOTBETCTBUU C MX (DYHKIUAMH U
Ha3HAYCHUEM;

2) MaTPHOTHYECKOTO BOCITUTAHUS:

c(OpPMHUPOBAHHOCTh POCCUMCKON TPakJAaHCKOM HICHTHUYHOCTH, YBAXKEHUS K MPOLLIOMY U
HACTOAIIEMY POCCHICKOM MaTeMaTUKH, IIEHHOCTHOE OTHOILIEHHE K JOCTH)KEHUSM POCCHUMCKHX
MaTEMaTHUKOB U POCCUMCKONW MAaTeMaTH4EeCKOW IIKOJIbI, UCIIOJIb30BAHUE 3TUX JOCTHUKEHHM B IPYIHX
HayKax, TEXHOJIOTUSX, chpepax IKOHOMHKH;

3) lyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUSI:

OCO3HAHME IYXOBHBIX IIEHHOCTEH pPOCCHMICKOro Hapoja, c(opMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHUS, ’TUYECKOT0 MOBEICHUS, CBA3aHHOTO C MPAKTHUYECKUM MPUMEHEHHEM JTOCTHKEHUH HAYKU U
NesITeNIbHOCTBhIO YUYEHOT0, 0OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOECHUE YCTOMYUBOTO OyayIIEro;

4) 3CTETUYECKOTO BOCTIUTAHHUS:

ACTETHYECKOE OTHOLICHHE K MHUPY, BKIIOUYas 3CTETUKY MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJla4, PEUICHHUH, pacCyKICHHH, BOCIPUUMYHBOCTh K MAaTEMaTHYECKHUM acIeKTaM
Pa3IUYHBIX BUAOB UCKYCCTBA,

5) ¢pu3uuecKoro BOCIUTAHUS:

c(OPMHPOBAHHOCTh YMEHHS MPUMEHSATh MAaTEeMAaTUYECKUE 3HAHHUSA B MHTEpEcax 37A0pPOBOTO U
6e3omacHOTO 00pasa KH3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO (3I0pOBOE MHUTAHUE,
cOamaHCHUpPOBAaHHBIA PEKUM 3aHATUH M OTAbIXA, peryispHas (u3nueckas aKTUBHOCTH), (hHU3HUECKOe
COBEPIICHCTBOBAHUE MIPU 3aHATUSX CIIOPTHUBHO-030POBUTEILHON JESTENbHOCTHIO;

6) Tpy10OBOrO BOCIIUTAHUS:

TOTOBHOCTb K TPYHy, OCO3HAHUE LEHHOCTU TPYIOIIOOUS, MHTEpPEC K pa3iudHbIM cdepam
npoecCHOHANBbHOM JESTENIbHOCTH, CBS3aHHBIM C MAaTeMaTUKOW U €€ MPHIOKEHUSMHU, yMEHUe
COBEpIIaTh OCO3HAHHBIM BHIOOP Oyaylie MpoPecCuu U pean30BBIBATH COOCTBEHHBIC >KM3HEHHBIE
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3OBaHHIO M camMOOOpa30BaHUIO Ha
MPOTSDKEHUHM BCEW JKU3HU, TOTOBHOCTh K aKTHBHOMY YyYacTHIO B PEIICHWH NPAKTUYECKUX 33734
MaTeMaTHYeCKOH HaNpaBIeHHOCTH;

7) DKOJIOTHYECKOTO BOCTIUTAHHS:

c(OPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KyJAbTYphl, TOHHUMAaHHE BIHUSHUA  COIHAIBHO-
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHON CpeJibl, 0CO3HAHUE II100aTbHOro
XapakTepa HKOJIOTMYECKUX MpoOJieM, OpHEHTallMs Ha TNPUMEHEHHWE MaTeMaTHYeCKUX 3HAHWHU s
pereHust 33124 B 00J1aCTH OKPYKAIOIIEH Cpe/Ibl, IUTAaHUPOBAaHUE TIOCTYITKOB M OLIEHKH WX BO3MOXKHBIX
MOCTEACTBUM JJISI OKPYKAOLIEN CPENIBI;

8) LIeHHOCTH HAyYHOTO MO3HAHHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH W OOINECTBEHHOW MPAaKTHUKH, MOHMMAaHHE MaTeMaTHYeCKOW HAyKH Kak chepbl 4eloBeUYeCKOU
JEeSTeIbHOCTH, TANoB €€ Pa3BUTHUS U 3HAYUMOCTH IS Pa3BUTUS IMBWIM3AINU, OBIAJIEHUE S3BIKOM
MaTEeMaTHKd ¥ MaTeMaTHYeCKOW KyIbTypOll Kak CpeJACTBOM TO3HaHUS MHpa, TOTOBHOCTH
OCYIIECTBIATH MPOEKTHYIO U UCCIEN0BATEIbCKYIO NeITeIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

B pesymbrare wu3ydeHHs MaTeMAaTHMKH Ha YPOBHE CpeaHero ooOmero oOpa3oBaHHs Y
oOyuvarorerocss OyayT chOpMUPOBaHBI TO3HABATEIbHBIC YHUBEpPCAIbHBIC Y4YeOHBIC EHCTBHS,
KOMMYHHUKATHBHBIE YHUBEpCAIbHBIC YUeOHbBIE NEHCTBHS, PETyISATUBHBIC YHUBEpCAJIbHBIE ydeOHBIC
JEWCTBUS, COBMECTHAS JIEATEILHOCTb.



VY obyuaromerocsi 0yayT chopMUpOBaHBI CleAyIONMe 0a30BbIC JIOTMUECKHE JIEUCTBHUS Kak
9acTh [MO3HABATEIHHBIX YHUBEPCATBHBIX YICOHBIX JCHCTBHIA:

BBISIBJISITh U XapaKTePU30BaTh CYIICCTBCHHBIC TPU3HAKA MAaTEMAaTHICCKUX OOBEKTOB, MIOHSATHH,
OTHONIICHUHA MEXIYy TIOHATUSAMHU, (OPMYIUPOBATH ONPEICICHUS TMOHATHHA, YCTaHABIUBATH
CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMK, OCHOBAHHS JUII OOOOLICHUS W CpaBHEHHs, KPUTCPUH
MIPOBOAMMOI0 aHAJIM3A;

BOCIIPUHUMATh, (OPMYIUPOBATH U NPEOOpPA3OBBIBATH CYXKACHUSA: YTBEPAUTEIbHBIE H
OoTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MAaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M M TPOTHBOpeuHs B (Qakrax,
TAHHBIX, HAOMIOIEHUSX U YTBEPKACHUSIX, MPEAJIaraTb KPUTSPUH JIJIS BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYU;

JIeNIaTh BBIBOJBI C UCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JACIYKTUBHBIX W WHAYKTUBHBIX
YMO3aKIIOYEHUH, YMO3AKIIOYSHUH 110 aHAJIOTHH;

MPOBOJAMUTH CAMOCTOSTEIBHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEP)KIEHUH (MpsSMble U OT
MIPOTUBHOTO0), BBICTpaNBaTh apryMEHTAILIUIO, TPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATD
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BbIOMpaTh crioco0® perieHusi yueOHOU 3amaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHMUS,
BBIOMPATh HanOOJIee MOIXOMSIINHI ¢ Y4ETOM CaMOCTOSTEIBHO BBIICICHHBIX KPUTEPHEB).

VY oOy4aromierocst 0yayT cOpMUPOBAHBI CIIEIYIOIINE 0a30BbIC HCCIIEI0BATEIIBCKUE CHCTBUS
KaK 9acTh TIO3HABATEIIbHBIX YHUBEPCAIBHBIX YICOHBIX JICHCTBUN:

UCTIOJIB30BaTh BOIPOCHI KaK HCCIIEAOBATEILCKUNA HMHCTPYMEHT IO3HAaHUS, (OPMYIUPOBATH
BONPOCHL, (UKCHUPYIOIIME MPOTHBOpEYHME, NpoOJeMy, yCTaHAaBIUBAaTh MCKOMOE U JIaHHOE,
(dbopMHUPOBATh TUNIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

OPOBOAUTH  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIM ~ AKCIEPUMEHT,  HCCIEJAOBaHHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4YecKOoro OO0beKTa, SBJICHHUS, MPOLECCa, BBIIBICHUIO
3aBHUCHUMOCTEH MEXIy 00BEKTaMU, SIBICHUSMHU, TIPOIIECCAMU;

CaMOCTOSITENILHO (HOPMYyITUpPOBaTh OOOOIICHMST M BBIBOJBI IO pE3yiIbTaTaM IPOBEAEHHOTO
HaOJIOICHNs, WCCIIEIOBAaHMS, OIICHWBATh JIOCTOBEPHOCTH IMOJYYEHHBIX pPE3yJbTaTOB, BBIBOJIOB U
00001IEHN;

IIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABHTATh MPEIIOIOKEHHS O €T
Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Y oOyuatomerocss O6yayt chopMupoBaHbl yMeHus paboTath ¢ uH(pOpMalMed Kak YacTb
MO3HABATENbHBIX YHUBEPCATbHBIX YUEOHBIX JCHCTBHIA:

BBISBJIATH JeUIUTH UHGOpPMAIUU, TAaHHBIX, HEOOXOMUMBIX HAJS OTBETA HA BOMPOC M JUIA
peIeHHs 3a/1a9H;

BEIOMpaTh ~ WHPOPMAIMIO W3  WCTOYHUKOB  PA3JIMYHBIX  THIIOB,  aHAJIWU3HPOBATH,
CHUCTEMAaTH3MPOBATh M HHTEPIPETUPOBATH HHPOPMAIIHIO PA3INIHBIX BUIOB M JOPM MPEACTABICHUS;

CTPYKTYpHUPOBaTh WH(POPMAINIO, MPEICTABIATh €€ B Pa3NUYHBIX (hopMax, MILTIOCTPUPOBATH
rpadpuyuecky;

OIICHUBATh HAJEKHOCTh HH(POPMAIIMH 110 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

VY oOyuyaromierocst OyayT cpOpMUPOBaHbI yMEHHs OOIICHHS KaK 4acTh KOMMYHHKATHBHBIX
YHHUBEPCATbHBIX YIEOHBIX JCHCTBHIA:

BOCIIPUHUMATh M (POPMYJIHPOBATH CYXJICHHS B COOTBETCTBUU C YCJIOBHSIMH W ICJISIMH
OOIIeHMSI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PSHHS B YCTHBIX M MACHMEHHBIX TEKCTaX,
JaBaTh MOSICHEHUS TI0 X0y PEIICHUS 3a7a9i, KOMMEHTHPOBATh ITOJTYICHHBIN Pe3yiIbTarT;



B XOJle OOCYXKIEHHUs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIAAaeMOU TEMBbI, MPOOJIEMBI,
pemaeMoil 3amauM, BBICKA3bIBaTh WJEH, HAICJICHHbIE HA TIOMCK pEIIEHUs, COIMOCTaBIATH CBOU
CYXKIEHHUSl C CYXKIEHUSAMH JPYI'MX Y4YacTHUKOB JAMaiora, oOHapyKHMBaTh pPAa3IM4YM€ U CXOACTBO
MO3UILNH, B KOPPEKTHOU opme HOopMyTHUpoBaTh pa3HOIIACHS, CBOU BO3PAKCHHUS;

IPEJICTaBISITh PE3yNbTAaThl PELICHUS 3aJaud, OHKCIEPUMEHTa, HCCIIECIOBaHUs, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS € Y4E€TOM 3a/ay IPE3eHTAlMM U O0COOEHHOCTEH
ayJAUTOPUHU.

VY obyyaromerocst Oynyt chopMupoBaHbl yMEHUSI CAMOOPTaHU3ALUK KaK 4acTh PErYJISTUBHBIX
YHUBEPCAIbHBIX YUCOHBIX JICHCTBHIA:

COCTaBJIATh IUIAH, QAJITOPUTM pELICHHs 3a/Ja4yd, BbIOMpAaTh Ccrnocod pemeHus ¢ Y4EToM
HUMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBaTb U KOPPEKTHPOBATH
BapHUaHTHI PEHICHUH ¢ y4€TOM HOBOM MH(pOpMALIUH.

VY oOyyaromerocst Oynyr copMupoBaHBl YMEHHUSI CAaMOKOHTPOJS KaK YacTh PETyJISTHBHBIX
YHUBEPCAIbHBIX YYCOHBIX ICHCTBUIA:

BJIaJI€Th HaBbIKAMM I103HABaTEIbHOM pe(IeKCHH KaK OCO3HAaHUS COBEpLIAEMbIX ICHCTBUHI U
MBICIMTENIBHBIX IPOLECCOB, UX PEe3yJbTaTOB, BIaJeTh CIOCO0AMM CAMONPOBEPKU, CAMOKOHTPOJIS
npolecca 1 pe3ysbTara pelieHuss MaTeMaTUYeCcKon 3aaui;

NpPEIBUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IPH PEIICHUH 3a/Ja4d, BHOCHUTH
KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJEHHBIX OILIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LU U YCIOBHIM, OOBSICHATH IPUYUHBI JJOCTHKEHUS HITH
HEIOCTHXKEHHS pe3yJbTaTOB JAEATENbHOCTH, HaXOIUTh OLIMOKY, IaBaTb OLEHKY MPHOOPETEHHOMY
OIIBITY.

VY ob6yuatomerocs 6yayT copMHUpPOBaHbl YMEHUSI COBMECTHOM IESATEIbHOCTH:

IOHUMaTh W HCHOJb30BaTh MPEUMYIIECTBA KOMAHAHOM M HHAMBUIYAJIbHOM paldOThI IpH
peleHnH y4eOHbIX 3a/la4, PUHUMATh 1eJIb COBMECTHOM AEATeNbHOCTH, IUNIAHUPOBATh OpPraHU3aluio
COBMECTHOI paboOThl, pacpeeNsaTh BUAbI paboT, JOroBapuBaThCs, 00CYKIaTh MPOIECC U PE3yJbTaT
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCYXIeHHs, OOMEH MHEHHUH, «MO3rOBbIE
IITYPMBI» ¥ WHBIE), BHIIOJIHITH CBOIO YacTh pabOTHl M KOOPAWHUPOBATH CBOM JICHCTBUS C IPYTUMHU
YjieHaMX KOMaHJbl, OIICHHWBaTh KadeCTBO CBOEro BKJIaJa B OOUIMHA MNPOAYKT IO KPUTEPHUSIM,
c(OpMYIHPOBaHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

IIpenmeTHble pe3yabTaThl OCBOEGHUS HPOTpaMMbl MO0 MaTeMaTHKe Ha 0a30BOM YpOBHE Ha
YPOBHE CpeIHero obmero oOpa3oBaHUS NPEACTABICHBI MO rojaM OOy4eHHUs B paMKax OTIEJIbHBIX
y4eOHBIX KypCOB B COOTBETCTBYIOLIUX pa3Jieax MporpaMMbl [0 MaTeMaTHKE.

Pabouas nporpamma yuebHOro Kypca «Anredpa 1 Hayajia MaTEMAaTUYECKOT0 aHaIN3ay.

[TosicHuTENPHAA 3aIUCKA.

Y4eOHblii Kypc «Anrebpa W Hayajga MaTeMaTH4YEeCKOro aHaiu3a» o0OecreyrBaeT
MHCTPYMEHTAJIBHYIO 0a3y JUIsl U3yYeHHs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, (OPMHUPYET JOTHYECKOE
1 a0CTpaKTHOE MBIIIICHHE 00yJaromuXcs Ha YpOBHE, HEOOXOIUMOM JJIsi OCBOCHUSI YUEOHBIX KYPCOB
nHpOPMATHUKH, OOILIECTBO3HAHMSA, UCTOPHHM, CIOBECHOCTH. B pamkax yueOHOro kypca «Anrebpa u
Hayaja MaTeMaTH4YecKoro aHalM3a» OoOyyaloIlMecs OBJIAJEBAIOT  YHHBEPCAJIBHBIM  S3BIKOM
COBPEMEHHOM HayKH, KOTopas GOpMyIHpYyeT CBOU JOCTHXKEHUS B MaTeMaTH4ecKoi (opMme.

VY4eOHbiii Kypc anreOppl M Hadyajl MaTeMaTHMUECKOTO aHalii3a 3aKja/bIBaeT OCHOBY JUIS
YCHENIHOTO OBJAJACHHS 3aKOHAMH (U3UKH, XUMHH, OHMOJIOTMH, TOHMMAHUS OCHOBHBIX TEHACHLUN
SKOHOMHMKH U OOLIECTBEHHOW >KHU3HH, MO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX LU(POBBIX M



KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO MCIIOJb30BaTh UX B IOBCEAHEBHOHN ku3HHU. OBiaseHue
aOCTpaKTHBIMH ¥ JIOTUYECKHM CTPOTMMHM MAaTEMaTHYECKUMH KOHCTPYKIHUSMH pa3BUBACT YMEHUE
HAXO/UTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTHHHOCTH YTBEPXKICHUS, MCIIOJIb30BaTh 0000IIeHNE U
KOHKpETHU3aIiIo, a0CTparupoBaHue U aHAJIOTHIO, OPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIICHHUE.
B xone wu3ydenuss anreOpbl M Hadajdl MaTeMaTHYECKOrO aHAJM3a Ha YPOBHE CpEIHEro O0IIero
o0pa3zoBaHMs 00y4JaroLIMecs NOIy4aroT HOBBIM OIBIT PELICHUs IPUKIIAJHBIX 3a/1a4, CAMOCTOATEIbHOTO
IIOCTPOCHMSI MAaTeMaTUYeCKMX MOJeNiell peallbHbIX CHUTyallud W HWHTEPHpEeTalud IOJIY4YEHHBIX
peleHN, 3HAKOMATCA C IpUMEpaMH MaTeMaTHMYeCKMX 3aKOHOMEPHOCTEH B IpUPOAE, HayKe U B
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEMaTHYECKUMU OTKPBITUSAMH U UX aBTOPaMHU.

VYueOHbIil Kypc anreOppl M Hadal MaTeMaTHYeCKOro aHaiu3a oO0JIagaeT 3HAYUTEeNbHBIM
BOCIIUTATENIbHBIM ~ MOTEHLIMANIOM, KOTOPBI peanu3yercs Kak uepe3 YydeOHbI MaTepuai,
CIOCOOCTBYIOMMK (POPMUPOBAHMIO HAYYHOTO MHPOBO33PEHHs, TaK U yepe3 crnenuduky ydeOHOI
NeSTEeIbHOCTH, TPEOYIOIIEH CaMOCTOSTENbHOCTH, aKKypaTHOCTH, MPOJODKUTENLHOW KOHIEHTpAIUU
BHUMAaHMS U OTBETCTBEHHOCTH 3a I1OJIy4YEHHbII pe3ybTar.

B ocHoBe Meronuku oOyueHus anreOpe M HayajaM MaTeMAaTHYECKOIO aHalu3a JICKUT
JesITeIbHOCTHBIN MPUHLUI 00y4EHUs.

B crpykrype mnporpamMMbel mo anrebpe M HayajlaM aHalu3a BbUIEISAIOTCS CIlEAYyHOIIne
coJiep)KaTelIbHO-MeToANYecKue JuHuU: «Yucina u  BbeluMcieHUs», «DPyHKIUM U Ipaduku»,
«YpaBHEHMS M HEpaBeHCTBa», «Hawama maremarndeckoro anaimsa», «MHoxecTBa U Jorukay». Bee
OCHOBHBIE COJIEPKATEIHHO-METOANYECCKHE JIMHUM U3YYalOTCsl HAa MPOTSHKEHUH ABYX JIET 0OydeHHs Ha
ypoBHE cpeaHero oOmiero oOpas3oBaHud. JlaHHBIA y4eOHbBI Kypc SBJSETCSI HMHTETPATUBHBIM,
o0beuHss B ce0e colepKaHhe HECKOJIbKUX MAaTeMaTHUYeCKUX JUCLMILIMH: alre0pa, TPUrOHOMETPHS,
MaTeMaTHYeCKUi aHaiu3, Teopus MHOXeCcTB U Jpyrue. OOydarolruecs OBJIAAEBAIOT IIUPOKUM
MaTeMaTHYeCKUM allllapaToM, Y HUX MOCJeI0BaTelbHO (pOopMUpYeTCs M COBEPILIEHCTBYETCS YMEHUE
CTPOUTH MAaTEMATUYECKYIO0 MOJIEIb PEaTbHOIM CUTyalluu, IPUMEHATh 3HAHUS, TIOJIy4YEeHHbIE B y4eOHOM
Kypce «AureOpa ¥ Hayaja MaTeMaTU4YeCKOro aHaiuu3a», Ui PEHIEHUs  CaMOCTOSITEIbHO
chopMyIMPOBAHHON MaTeMaTUYEeCKON 3a/1auM, a 3aTEM UHTEPIPETUPOBATDH MOJYUYEHHBIN pe3yIbTaT.

CopepxarenpHo-MeTOoIMYeCKass JUHUSA «Yucna W BBIYUCIEHUS» 3aBepuiaeT (HOpMHUpPOBAHHE
HAaBbIKOB HCIIOJIb30BAHUS JIEUCTBUTENBHBIX 4YHCEN, KOTOpOe ObUIO HAa4aToO Ha YpPOBHE OCHOBHOI'O
oOmero oOpaszoBanusi. Ha ypoBHe cpemgHero oOmiero oOpa3oBaHus 0CO00O€ BHHMAaHUE YACISCTCS
(OpPMHPOBAHHIO MPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKJIIOYAIONMX B ce0f HCHOIb30BAHUE
pa3nuyHbIX (OpPM 3amHMcH JEHCTBUTENBHOTO YHMCIA, YMEHUE DPALMOHAIBHO BBINOJHATH JACUCTBUS C
HUMH, JIe1aTh MPUKHUJIKY, OLEHUBaTh pe3ynabTar. O0ydaromuecs: NoIy4aoT HABBIKM MPUOIMKEHHBIX
BBIUMCIICHUM, BBIMOJIHEHUS JACHCTBUM ¢ 4YHMcIaMM, 3allMCaHHBIMM B CTaHAApTHOM  Qopme,
HCIOJIb30BaHUSl MaTEMaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHUCIOBBIX BHIPAKEHUH.

CopepxarenbHas JTUHHUS «YPaBHEHMSI M HEPABEHCTBa» pPEaIU3yeTCs HA MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHero ooOuiero oOpa3zoBaHUs, MOCKOJBKY B Ka)JOM paszfelie MporpamMmmbl
MPEeyCMOTPEHO pEelIeHHe COOTBETCTBYIOMMX 3afad. OOydaromuecs OBJIAJEBAIOT Pa3IMYHBIMU
METOAAMHU PELICHHS LIEeTIbIX, PAllHOHATBHBIX, UPPALIMOHAIBHBIX, TOKAa3aTeIbHbIX, JOrapUPMUUECKUX U
TPUTOHOMETPUUECKUX YPAaBHEHMH, HEPABEHCTB M HUX cucTeM. llomyueHHBIE yMEHHUS HCIIOJIB3YIOTCA
IIPU UCCIIEIOBAaHUM (DYHKIMI C MOMOIIBIO NMPOU3BOAHOM, pEIIeHUH NPHUKIAJHBIX 3a/a4 U 3a/a4 Ha
HaXOXXJCHUE HauOOJBIIMX W HAaUMEHbIIMX 3HaYeHUH ¢(yHkiuu. [laHHas copep)karesibHas JUHUSA
BKJIIOUaET B ce0s Takke (hopMHpOBaHHE YMEHUH BBIMOIHITH pacuéThl 1o popMyiiaM, IpeodpazoBaHus
LEeNbIX, PAallMOHAIBHBIX, HPPALMOHATBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUH, a TaKKe BBIPAKEHUH,
CoJiepKallluX CTeneHu W jorapudmel. B xone m3ydeHust anreOpandeckoro marepuana MpOUCXOAUT
JalbHEeNIIee pa3BUTHE aITOPUTMHUYECKOTO U aOCTPAKTHOTO MBIIIEHUSI 00ydaromuxcs, GopMUpPYIOTCS



HABbIKM JEAYKTUBHBIX pacCyXJIEHUH, paboTbl C CHUMBOJBHBIMH (QOpMamMH, MpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHAE paBEHCTB U HEpaBeHCTB. Aurebpa mpearaer
3¢ GEKTUBHBIE HHCTPYMEHTHI JUIsl pEIICHUS MPAKTHYECKUX U €CTECTBEHHO-HAYYHBIX 3ajad, HArJIsIHO
JEMOHCTPHPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxarenbHo-MeToudeckas JHUHUSA «DYHKIMU U TpapuKH» TECHO NEpeIuieTaeTcs C
OPYTUMHU JIMHUAMU Y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO CMbICIE 3aaéT IMOCIIe0BATEeIbHOCTh
M3y4deHuss  Marepuana.  V3ydueHue  CTENEHHOW,  IIOKa3aTelbHOW,  JIorapu(PMUYECKOH |
TPUTOHOMETPUYECKUX (DYHKIUH, UX CBONCTB M TpadUKOB, HUCIOJb30BaHWE (DYHKUMN U peIICHUS
3a/a4 U3 APYruX Y4eOHBIX MPEIMETOB M peajbHOM JKM3HM TECHO CBSI3aHO KaK C MaTeMaTHYeCKUM
aHAJM30M, TaK M C PEIICHUEM ypaBHEHUH W HEpaBeHCTB. lIpu 3TOM 0o0JbIIOE BHUMAaHUE yIENseTCs
(GbopMHpOBaHHIO YMEHHUsS BbIpaXkaTh (HOpMyJamMH 3aBUCHUMOCTH MEXKIy pa3IMYHBIMH BEJIWYHHAMM,
UCCIIEIOBATh IOJIyYeHHbIE (YHKLIWHU, CTPOUTh HUX Tpaduku. MaTepuan coiep)KaTelbHON ITUHUA
HalleJIeH Ha pa3BUTHE YMEHUH U HAaBBIKOB, IIO3BOJIAIONINX BBIPAKATh 3aBUCHMOCTH MEXIY
BEJIMYMHAMU B pa3InyHON popMme: aHAIUTUYECKO, rpaduueckoit u cioBecHol. M3yuenue marepuana
CHOCOOCTBYET Ppa3BUTHIO QITOPUTMUYECKOTO  MBIIIIEHUS, CIOCOOHOCTH K 0000IIEeHUI0 U
KOHKPETH3aIUH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopepxarenpHasi nuHusi «Hagama maremMaTuyeckoro aHajan3a» IMO3BOJISIET CYHIECTBEHHO
pacmMpuTh Kpyr KaKk MaTeMaTW4YecKHX, TaK W MPHKIAIHBIX 3a7ad, JOCTYMHBIX OOydJarommMmcs, Y
KOTOPBIX TOSIBIISIETCS. BO3MOXHOCTH HCCIIEIOBaTh M CTPOUTHh Tpaduku (QYHKIUH, ONpenensiTh HX
HanOoNbIINe W HAMMEHBIIWE 3HAYCHHS, BBIYMCIATH IUIOMAAM (GUTYp W OOBEMBI Tel, HAXOAUTh
CKOPOCTH H YyCKOpeHus mnporeccoB. CopaepikaTenbHas JUHHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH
MIOCTPOCHUSI MAaTEMATHUUECKUX MOJENEH pealbHbIX CUTYyallui, HaXOXKICHHUS HAWIYUYIIEro pPEelIeHUs B
MNPUKIAIHBIX, B TOM YHCIE COLHUAIbHO-I)KOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBaMHU
MaTEeMaTHYeCKOr0 aHalu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOrO, (HOPMaIbHO-TIOTUYECKOTO H
KpEaTUBHOTO MBIIIEHUS, POPMUPOBAHUIO YMEHUI PACIIO3HABATH MPOSIBICHUS 3aKOHOB MaTEMAaTHKHU B
HayKe, TEeXHHKE U UcKyccTBe. OOydaromuecs y3HAIOT O BBIJAIOMIMXCS PE3yibTaTax, MOJYYEHHBIX B
XOJIe Pa3BUTHS MAaTEeMaTHKHU KaK HAYKH, U UX aBTOPaX.

CopepxarenpHO-MeTOIMYECKass JMHUS «MHOXeCTBa M JIOTUKa» B OCHOBHOM IIOCBSIICHA
3JIEMEHTaM TEOPUH MHOXECTB. TeOpEeTHKO-MHOKECTBEHHBIE TIPECTABICHUS TIPOHU3BIBAIOT BECh KypC
IIKOJIbHOM MaTeMaTHKH U MPeUIaratoT Hanboiee YHUBEPCAIbHBIN S3bIK, O0bEIMHSIONINI BCE Pa3/Ieibl
MaTEeMaTHKU U €€ MPUIOKEHUH, OHMU CBSI3bIBAIOT Pa3Hble MaTeMaTHYECKHE IUCIUIUIMHBI B €IUHOE
nenoe. BaxHO maTh BO3MOXHOCTH OOydarollemMycsi MOHHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHKH U HCITIOIb30BATh €r0 /Ui BEIPAKEHUS CBOUX MBICICH.

B yuebHOM Kypce «AnreOpa M Hayalla MaTeMaTUYECKOTO aHAIM3a» MPUCYTCTBYIOT TaKXKe
OCHOBBI MaTEMaTHYECKOTO MOJIETUPOBAHMS, KOTOPbIE MPU3BaHbl C(POPMUPOBATH HABBIKH ITOCTPOCHUS
MoOJIeJiell peallbHbIX CHUTYyalllil, UCCIIEOBaHMsI ITHUX MOJeENeld C MOMOUIbI0 ammapaTa ainredopbl u
MaTeMaTHYECKOTO aHaIM3a W WHTEPIPETANUU TONYYEHHBIX pe3yIbTaTOB. 3a/aHMs BKIIOYEHBI B
KKl U3 Pa3/IesoB MpOTrpaMMBbl, TIOCKOJIBKY BECh MaTepuai y4eOHOro Kypca MHUPOKO MCTIONb3yeTcs
JUIS pelIeHus MPUKIAAHBIX 3anad. [Ipu pemieHuu peajabHBIX MPAKTUYECKUX 3adad oOydaromiuecs
pa3BUBAIOT  HAONIOAATENBHOCTh, yMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,  abCTparupoBaThCs,
UCMOJb30BaTh AHAJOTHIO, 0000IaTh W  KOHKPETH3UpOBaTh mpoliemy. JlesTenbHOCTh 1O
(bopMHPOBaHNIO HABBIKOB pEIICHHs MPUKIIAIHBIX 33/1a4 OPraHU3yeTcsl B Ipoliecce U3yueHHs BCeX TeM
yueOHOro Kypca «Anredpa u Hauajaa MaTeMaTHYECKOTO aHAJIU3a.

OO6miee ynciI0 YacoB, pEKOMEHIOBAHHBIX JIUIA M3YUYEHUsI y4eOHOTO Kypca «Anredpa W Havaia
MareMaThyeckoro aHaiausa», — 170 gacoB: B 10 kimacce — 68 vacoB (2 yaca B Heznento), B 11 kimacce —
102 gaca (3 gaca B HEZEIO).



Conepxanne o0ydenus B 10 kacce.

Hucna 1 BBIYUCIICHHUS.

Panmonanbupie uncna. OOBIKHOBEHHBIE W JECSATUYHBIE JpoOW, MPOLEHTHI, OECKOHEYHBIC
nepuoguveckue 1poou. ApupMeTrudecKre Onepalnuy ¢ paroHAIBHBIMU YUCIAMH, TPeoOpa3oBaHUs
YHCIIOBBIX BhIpaKeHHH. IlpuMeHeHne npoOeil M MPOLEHTOB s pEIIeHUs NMPUKIATHBIX 3a1ad U3
Pa3IMYHBIX OTpacieil 3HaHUW U peaJbHON KU3HU.

JlelictBuTenpHble uncna. PalnuoHanbHble M MppalMOHANbHblE 4YHchaa. Apudmerndeckue
onepaluu ¢ ACUCTBUTEIbHBIMU uuciaamMu. IIpuOnmkEHHbIE BBIYMCIEHMS, MpPaBUIIa OKPYIJIEHUS,
IIPUKUIKA U OLEHKA PE3yJIbTaTa BIYMCICHUH.

Crenenp ¢ menbiM mokaszareneMm. CranmapTHas (opma 3amucu JeHCTBUTENBHOIO 4YHCHA.
Hcnonp3oBanue moaxossmeil GopMbl 3amucu IEHCTBUTENBHBIX YMCEIN sl PEIICHHs] MPAKTUYECKUX
3a/1a4 ¥ IIPEICTABIICHUS 1aHHbIX.

Apudmernueckuii KOpeHb HATypaJbHOM cTeneHu. J[eHCTBHUS ¢ apupMETHYECKUMHU KOPHSIMHU
HaTypaJIbHOHN CTEIICHHU.

CuHyC, KOCHHYC M TaHI€HC YHCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC, ApKTaHIE€HC
YKCJIOBOTO apryMeEHTa.

YpaBHEHMSI U HEPABEHCTBA.

ToxnecTBa U TOKIECTBEHHbIE PEOOpPa30BaHUS.

[IpeoOpa3oBaHrne TPUTOHOMETPUUECKUX BbIpaxkeHU. (OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbI.

VYpaBHeHue, KOpeHb ypaBHEeHHs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pallMOHANIBHBIX YPaBHEHUH U HEPABEHCTB.

Pemenne nppannoHalbHbIX YPaBHEHUI U HEPABEHCTB.

Penienne TpUroHOMETPUUECKUX YPABHEHUM.

[IpuMeHeHnEe ypaBHEHMII M HEPABEHCTB K PEIICHHIO MaTeMaTHMYECKHMX 3aJad M 3aJad u3
pa3nuYHbIX 001acTel HAYKU U peabHOM KU3HHU.

OyHKIMU U TpadUKHU.

@yHK1Ms, crocoosl 3ananus GyHkiun. ['paduk pynkunu. Bzaumuo o6patHbie pyHKINH.

OO6nacte ompeneneHuss U1 MHOXKecTBO 3HaueHuM (ynkuumu. Hynmu ¢ysakmun. ITpomexyTtku
3HAKOIMOCTOSAHCTBA. YETHBIE 1 HEUETHBIE (PYHKITUH.

CreneHHass (yHKIMS C HaTypaJbHBIM M IeJbIM IoKazareseM. EE cBoiicTBa M rpaduxk.
CBoiicTBa 1 rpauK KOpHS N-0i CTETEeHH.

TpuroHomeTrpuyeckas OKpy>KHOCTb, OIIpeJe/IeHHe TPUTOHOMETPHUECKUX (DYHKIIMHA YHCIOBOTO
apryMeHTa.

Hauana maremaTn4eckoro aHanusa.

ITocnenoBareabHOCTH, CHOCOOBI 3a/1aHUs IIOCJIEI0BATEIILHOCTEMN. MoHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

ApudmeTrnueckas 1 reoMeTpuueckasi nporpeccuu. beckoneuHo yObiBaroIas reoMeTpruueckast
nporpeccusi. Cymma OecKOHEUHO YObIBarollell reomMeTpuueckoi mporpeccuu. dopmyina CIIOKHBIX
IIPOLEHTOB. VI cIiosIb30BaHNE TPOrPECCUN /ISl PELIEHUS PealbHbIX 3a/1a4 MPUKIIAIHOIO XapakTepa.

MHoskecTBa U JIOTHKA.

MHoxecTBO, omnepauuu Haja MHoXkecTBaMH. [luarpammbl Oinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOIO arapara i OMUCaHUs pealbHbIX MPOLIECCOB U SBJICHUM, IPU peLIeHUN
3a/1a4 U3 IpYrux y4yeOHbIX MPEAMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

Conepxanne o0yuenus B 11 kacce.



Uucna v BEIYUCIIECHMUS.

Harypanbnsle u nensle yncina. [I[pu3Haku 1e1MMOCTH LETBIX YACEN.

Crenens ¢ pallMOHaIbHBIM MoKa3areneM. CBOWMCTBa CTETICHH.

Jlorapudm uncna. JlecaTuynble U HATypaJIbHBIE JOTapUPMBI.

YpaBHEHHUs U HEPABEHCTBA.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PAL[MOHAIBHBIM IIOKA3aTEIEM.

ITprMeprl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IToxa3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUS U HEPAaBEHCTBA.

CucreMbl JHMHEWHBIX YypaBHEHUU. PemieHue nNpUKIagHBIX 3a7ad € I[OMOILBIO CUCTEMBI
JIMHEWHBIX YPABHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHeHrEe ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMaTHYECKUX 3a1ad M 3a]ad
U3 PA3JIMYHBIX 00JIaCTel HAyKU U peabHON KU3HH.

OyHKIMH U TpadUKH.

Oynkuus. [lepuoanyeckue pynkuuu. [IpoMexyTku MOHOTOHHOCTH (YHKUIUH. MakCUMyMBbl U
MUHUMYMBI pyHKIHMK. Hanbonbmee n HanMeHblee 3HaueHHe (PYHKIIMHA Ha TPOMEXKYTKE.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TPAPUKH.

[TokazarenbHas u norapudmMuieckas GyHKIUN, KX CBOHCTBA U TPa(UKH.

Hcnons3oBanue rpadukoB GYHKIIUHN ISl peIICHUS] YPABHCHUHM U TMHCWHBIX CUCTEM.

Hcnonb3oBanue rpagukoB GyHKUUH 1J1 UCCIIEA0BaHMS IIPOLIECCOB U 3aBUCUMOCTEN, KOTOPbIE
BO3HUKAIOT MPH PEILICHUH 33]a4 U3 APYIUX YUeOHBIX IPEIMETOB U pealbHON KU3HH.

Havana maTremMaTnyeckoro aHanusa.

HenpepsbiBable pyHKIIMN. MeTOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB.

[TpousBonHas GyHkiun. ['eomerpuueckuii 1 GpU3NUECKUil CMBICI POU3BOJHOM.

[TpousBoaHble 3yeMeHTapHbIX (QYHKIUE. DOpMyJbl HaXO0XAEHHS MPOU3BOJHONW CYMMBI,
MIPOM3BEICHUS U YaCTHOTO (PYHKIIHH.

[IpuMeHeHre NPOU3BOJHOW K HCCIENOBAaHUIO (DYHKIUH HAa MOHOTOHHOCTb U IKCTPEMYMBI.
Haxoxaenne HauboIb111ero 1 HauMEHbIIEro 3Ha4eH!s PYHKIIUK Ha OTPE3Ke.

[TpuMeHeHne MPOU3BOIHON ISl HAXOXKIEHUS HAWIY4YILIEro PEIICHUs B MPUKIAIHBIX 3a7adax,
JUIsL OTIpEJIeJIEHUs] CKOPOCTH MpoIiecca, 3alaHHOT0 (OPMYIIOi Ui rpauKoOM.

[TepBooOpaznas. Tabauia nepBooOpa3HbIX.

WuTterpan, ero reoMeTpudeckuii u ¢pusndeckuil cMbica. Berunciaenue uHrerpana no ¢opmyse
Herotona—Jleitbuuna.

[Inanupyemble peaMETHbIE Pe3yIbTaThl OCBOEHUSI OCHOBHOW paboueil mporpaMMbl y4eOHOTo
Kypca «Anrebpa 1 HayaJla MaTeMaTHYeCKOT0 aHaJIN3a» Ha YPOBHE CPEHEro 00I1Iero o0pa3oBaHus.

[IpenMeTHble pe3yibTaThl MO OTAEIBHBIM TeMaM Yy4eOHOro kypca «Aunrebpa M Haudajia
MaTeMaTHueckoro aHaiuza». K koniy 10 kiacca oOyuarommiicss HAy4uTCs:

Yucna ¥ BBIYUCIEHUS:

ONEpUPOBATh TOHATHAMM: pPAlMOHATIBHOE M JEWCTBUTENBHOE YHCIO, OOBIKHOBEHHAs H
JeCATUYHas 1poOb, IPOLIEHTHI;

BBITMOJHATH apu(MeTHUYECKHE ONEPALIUU C PallMOHATBHBIMU U JEMCTBUTEIbHBIMU YHCIIAMU;

BBIMOJIHATH NPUOINKEHHBIE BHIYMCICHUS, UCIIONb3Ys MIPaBUIa OKPYTJICHUS, JeIaTh TPUKHUIKY
1 OLICHKY pe3yJIbTaTa BEIYMCIICHHUI;



ONEpUPOBATh MOHATUAMU: CTENEHb C LEJIbIM IOKa3aTeleM, CTaHAapTHas (opMma 3alucH
JeWCTBUTENIFHOTO YMCIIa, KOPEHb HATYPaJIbHOM CTENEeHM, MCIIOJIb30BaTh MOAXOAIIYI0 (GopMy 3amucu
JEeWCTBUTENBHBIX YMCEN IS PEIICHUS PAKTUYECKUX 3a/1a4 U TPEACTABICHUS JaHHBIX;

OIIEPUPOBATH TOHATHSAMU: CHHYC, KOCHHYC M TaHTEHC IMPOW3BOJIBHOTO YIJa, HMCIIOJIb30BaTh
3aIUCh MPOU3BOJIBHOTO yIila Yyepe3 00paTHbIE TPUTOHOMETPUYECKUE (PYHKIINH.

VYpaBHEeHMs U HEpaBEHCTBA!

ONEpUPOBATh IOHATUSAMHU: TOXAECTBO, YpPAaBHEHHE, HEPAaBEHCTBO, LEJIOE, pallMOHAIBHOE,
UppalMoOHAIbHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPHUECKOE YPaBHEHUE;

BBINOJIHATh npeoOpa3oBaHus TPUTOHOMETPUUYECKHX BBIPa)KEHUI u pewars
TPUTOHOMETPUUYECKUE YPAaBHCHHUS,

BBINOJIHATh TNPEOOpa30BaHUS IIENBIX, PALMOHAIBHBIX M HPPALHOHAIBHBIX BBIPAKCHUN H
pemaTh OCHOBHBIE THIIbI LIENbIX, PAIHOHAIBHBIX U UPPAIIMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB;

NPUMEHATh YpPaBHEHUS M HEPAaBEHCTBA JUI PEIIEHUS MaTeMaTHMYeCKUX 3alad M 3a1ad u3
pa3nuYHbIX 001aCTe HAYKU U peaJIbHOM KU3HH;

MOJICJIUPOBATh PEAIbHbIE CUTYallUH Ha sI3bIKE aureOpbl, COCTABIATh BBIPAKEHUsI, YpaBHEHUS,
HEpaBEHCTBA 110 YCJIOBUIO 33Jauu, MUCCIEI0BAaTh IOCTPOESHHBIE MOJENU C UCIIOJIb30BaHUEM allnapara
anreopsl.

OyHKIUYN U TpapuKu:

OTIEpUPOBATh TOHATUSAMU: (YHKIUS, CIIOCOOBI 3aJaHUsl (PYHKIMH, 00JAacTh OINpEACICHUS H
MHOYECTBO 3HaUeHUI QYyHKIMH, TpapuK QYHKIUH, B3aUMHO 00paTHbIC (PyHKIINH;

OIIEPHPOBATH MOHATUSAMH: YETHOCTh M HEUETHOCTh (YHKIUH, HYIU (DYHKIHH, MPOMEKYTKH
3HAaKOIIOCTOSIHCTBA,

UCIOJIb30BaTh rpaduku GyHKIMH AJIs pelIeHusl ypaBHEHUH;

CTPOUTh M YHUTATh TIpapUKd JUHEHHOM (YHKIMM, KBaApaTUUHOW (YHKLHHU, CTEHNEHHOM
(GYHKLMU C LENbIM [T0Ka3aTeleM;

UCMOJb30BaTh Tpapuku (QYHKIUN 11 MCCIeNOBaHUS IMPOLIECCOB U 3aBUCUMOCTEH IpH
pelmeHnn 3afad W3 APYruxX Y4eOHBIX MPEIMETOB M PEANbHOW KHM3HM, BBIpaXaTb (opMymamu
3aBHCUMOCTH M@Ky BEJTMUYNHAMH.

Hauana MmaTeMaTH4ecKkoro aHanmsa:

OTIEPHPOBATH TOHITUSMHU: IMOCIENIOBATEIBHOCTh, apUPMETHUYecKass H TeOMeTpHUYecKas
porpeccuy;

ONEepUPOBATh MOHATUSMH: OECKOHEYHO YOBIBaloLIasi TeoMeTpuyecKas NpOrpeccHs, Cymma
0eCcKOHEeYHO yOBIBAIOIIEH reOMETPUUECKO TPOrpeccuu;

3aJaBaTh MOCIEI0BATEIbHOCTH PA3IIMYHBIMU CIIOCO0AMH;

UCTIOJIF30BaTh CBOWCTBA TOCIIEOBATEIILHOCTEH M TPOTPECCHl ISl PEIICHUsT peabHbIX 3a/1au
MIPUKJIIQJHOTO XapaKTepa.

MHOXeCTBa U JIOTHKA:

OTIEPHPOBATH TOHATHIMH: MHOXECTBO, OTIEPAIIMU HAJl MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM amnmapar Ajs ONMCAaHHUsS pealbHbIX MPOLIECCOB U
SBJICHUM, TIPU PEIIEHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB;

OIIEepUPOBATH MOHATHAMMU: OTIpe/IeIeHUe, TEOpeMa, CIIEICTBUE, TOKAa3aTeIbCTBO.

[IpenmeTHble pe3ynbTaThl MO OTAEIBHBIM TeMaM Y4eOHOro kypca «AinreOpa M Hayana
MaTemaTtuueckoro aHanuza». K konimy 11 kiacca obydaromuiics HayquTCs:

Uucna v BBIYUCIICHUS:

OTIEPHPOBATH MOHATUSMH: HATYypaJIbHOE, IEJI0E€ YHCIIO, MCIOJb30BaTh MPU3HAKU JCITUMOCTH
IEJTBIX YHCEIT, Pa3JIOKEHNE YMCIIa Ha TPOCThIE MHOXKUTEIH /TSl PEIIeHUs 3a/1a4;



OIEpUPOBATH NOHATHEM: CTENIEHB C PAL[MOHATIBbHBIM ITOKA3aTENEM;

OTIEpPUPOBATH MOHATHAMU: JIOTapu(PM dHcia, AECATUUHbIE U HATypalbHbIE JIOTapU(PMBI.

YpaBHEHHUs U HEPABEHCTBA:

NPUMEHATh CBOMCTBA CTENEHHU AJIsi MpeoOpa3oBaHUS BBIPAKEHH, ONEPHPOBATH MOHATHUSMHU:
[I0KA3aTeIbHOE YPAaBHEHUE M HEPABEHCTBO, PELIaTh OCHOBHBIE THUIIbI MOKA3aTEJIbHBIX YPAaBHEHUH U
HEPABEHCTB;

BBIIOJIHATh ~ NPEOOpa3oBaHUs  BBIPAKEHHMH, coaep)Kalux Jiorapu(Mbl, ONEpUPOBATH
HNOHATUSAMM:  JIorapuMuyeckoe ypaBHEHME M  HEPaBEHCTBO, peIlaTh  OCHOBHBIE  THIIbI
Jorapu(pMHUECKUX ypaBHEHUN U HEPABEHCTB;

HAXOJUTh PEIICHUS IPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

OIEpUpPOBaTh MOHATUSIMM: CHCTEMA JIMHEWHBIX YpaBHEHUN U €€ pelIeHHe, HCII0JIb30BATh
CUCTEMY JINHEHHBIX YPAaBHEHUH JJIs pELICHUS IPAaKTUYECKUX 3a/1ay;

HaxOJIUThb PEIICHHs IPOCTEUIINX CHUCTEM M COBOKYIIHOCTEH PALMOHAIBHBIX YPAaBHEHUH H
HEPABEHCTB;

MOJICJIUPOBATh PEAIbHbIE CUTYallUH Ha sI3bIKE aureOpbl, COCTABIATh BBIPAKEHUsI, YpaBHEHUS,
HEPABEHCTBA M CUCTEMBI 110 YCIIOBHUIO 3aa4i, UCCIIEI0BATh TIOCTPOCHHBIE MOJIEIH C UCIIOJIB30BAHUEM
anmapara anreopsl.

@OyHKUMH U TpadUKU:

OTIEPUPOBATH TOHATHAMU: TEPHOAMYECKast (DYHKIHSI, TPOMEXYTKA MOHOTOHHOCTH (DYHKIIUH,
TOYKH SKCTpeMyMa (YHKIMH, HAauOOJIbIIee W HAMMEHBIIEe 3HAYCHUs (DYHKIMH Ha TPOMEXKYTKE,
UCIO0JIb30BaTh UX JUISl KCCIEeI0BaHUS (QYHKIMH, 3alaHHOMN rpadukom;

OIIepUpPOBATH MOHSATHSAMH: rpaduku IIOKa3aTeNbHOMH, JorapupmMuyecKon u
TPUTOHOMETPUUYECKUX (PYHKIMH, N300pakaTh X HAa KOOPAMHATHOM IUIOCKOCTH M UCIOJIBb30BaTh JAJIS
pELlIeHNs] ypaBHEHUI U HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpaUKH JIMHEHHBIX ypaBHEHUN U UCIOJIb30BATh UX
JUISL PELLIEHUS] CUCTEMBI JIMHEWHBIX YPaBHEHUM;

MCIIOJIb30BaTh rpa@uku GyHKUUN JUIs UCCIEOBaHMS MPOLECCOB M 3aBHCUMOCTEN U3 JIpYrux
y4eOHBIX AUCLHUILIMH.

Hauana maremaTndeckoro ananmusa:

ONepUpOBaTh MOHATUSMU: HENpepbiBHAsS (YHKLHUSA, MPOU3BOAHAS (DYHKIMHU, HCIIOJIb30BAThH
reoMeTpHUecKUil U (PU3NIECKUI CMBICII IPOM3BOIHON IS PELIeHNUs 3a/1a4;

HaXOJUTh TMPOM3BOJIHBIE HIIEMEHTAPHBIX (DYHKIUH, BBIYUCIATH IPOU3BOJHBIE CYMMBI,
MPOU3BEACHNUS, YACTHOTO (DYHKIIHIA;

UCIIOJIb30BaTh MPOM3BOJHYIO Uil UCCIIEAOBAaHUS (YHKIMHM HA MOHOTOHHOCTb U SKCTPEMYMBI,
MIPUMEHSTH Pe3yJbTaThl HCCIEIOBAHUS K TOCTPOCHUIO IPAPUKOB;

MCIIOJIb30BaTh MPOU3BOJHYIO JUISl HAXOXKACHHUS HAWJIYUYLIero pelieHus B MPHUKJIAJHBIX, B TOM
YHUCJIE COLUATIbHO-3KOHOMHYECKHX, 3a/1a4aX;

ONEepUpOBaTh MOHATUSAMHU: IE€pBOOOpa3Hasi W HUHTErpaji, IMOHUMAaTh T'€OMETPUUYECKUNH H
(bu3nUecKuil CMBICI UHTETpana;

HaXOJUTh TMepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIMHA, BBIYUCIATH HHTErpan mo ¢Gopmyie
Hrrorona—Jleiibuunma;

pewmiath MPHUKJIAIAHBIE 3a/a4d, B TOM YHCIE COLUAIBHO-3KOHOMHUYECKOTO M (hU3NYECKOTro
XapakTepa, CpeACTBAMUA MaTEMAaTHYECKOTO aHAJINA3A.

Pa6ouas nporpamma ydyebHoro kypca «I'eomerpusi».

IlosicauTenpHas 3amucka.



Baxxnocte y4yeOHOro Kypca TEOMETpUM Ha YypOBHE CpeaHero oomero oOpa3oBaHHs
00yCIIOBJICHA MPAKTUYECKOW 3HAUMMOCTBIO METAMPEAMETHBIX M MPEAMETHBIX PE3yJIbTaTOB O0yUeHUS
TE€OMETPHUH B HAIIPABJIICHUU JIMYHOCTHOTO PAa3BUTHS 00ydJaromuxcs, GopMUpOBaHUs (yHKINOHATEHOMI
MaTEeMaTHYECKON IPaMOTHOCTH, U3YYCHHUS JAPYTrUX y4eOHBIX AUCHUILINH. PazButue y 00yJarommxcs
MPABWIBHBIX TPEJCTABICHUNA O CYIIHOCTH W TIPOUCXOXKIECHUH T'C€OMETPHUYSCKUX aOCTPaKIIHIA,
COOTHOIIECHUH PEAIbHOTO M UJEAIBHOI0, XapakTepe OTPaKeHUs MaTeMaTHYeCKON HayKO#l SBICHUH U
MPOLIECCOB PEAIbHOTO MHpa, MECT€ TE€OMETPUU B CHCTEME€ HAyK U POJIM MaTeMaTH4eCKOIro
MOJICTIUPOBAaHUSl B HAyYHOM IO3HAHMU U B MPAKTUKE CHOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOIO
MHUPOBO33PEHUs OOYYaIOIIMUXCS, a TaKKe KayeCTB MBILIUICHUS, HEOOXOMUMBIX JI aJanTalud B
COBPEMEHHOM OOIIIECTBE.

l'eomerpust siBisieTcsl OJHUM M3 0a30BBIX TIPEJAMETOB Ha YpPOBHE CpEIHEro OO0IIero
o0pa3oBaHMsl, TaK KaK 00ecreYrBaeT BO3MOXKHOCTh M3YUEHHS KaK JUCIHIUIMH €CTECTBEHHO-HAYYHON
HAIPaBIEHHOCTH, TaK ¥ TYMaHUTAPHOU.

Jlormueckoe MblieHre, GopMUpyeMoe MpHU U3YYCHUU OO0Y4YaroUIMMUCS MOHSITHHHBIX OCHOB
TE€OMETPUM U TOCTPOCHHM IENOYKU JIOTMUECKUX YTBEPKACHHUNM B XOJAE PELICHUS T€OMETPHUYECKHX
3a/la4, YMEHHE BBIIBUTaTh U ONPOBEPraTh TUMOTE3bl HEIOCPEICTBEHHO HCIIOJIB3YIOTCS MPH PEIICHUU
3aJla4 eCTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

OpueHTanusi YeloBeKa B MPOCTPAHCTBE — YCIOBHE €ro COMUAIbHOrO ObiThsA, (opma
OTPAKEHHSI OKPYKAIOIIETO MHpA, YCIOBHE YCHEIIHOTO MO3HAHWSA M AKTUBHOTO IPeoOpa3OBaHMUS
nercTBuTenbHOCTH. OnepupoBaHME NPOCTPAHCTBEHHBIMH OOpazaMu OOBEAMHSET pa3HbIe BUJIbI
y4eOHON M TPYIOBOH NEATEIBHOCTH, SIBISETCS OAHUM U3 MPO(PECCHOHAIBHO BaXKHBIX KayecTB,
MO3TOMY aKTyalibHa 337ada (pOpMHUpPOBaHUS y OOy4YaAIOUIUMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUAHOCTH 00Pa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B MOJTOTOBKE K MPAaKTUYECKOM
JEesITeIbHOCTH 110 MHOTHM HaIlPaBJICHUSIM.

Lenb ocBoeHUs: mporpaMMmel yaeOHOTo Kypcea «['eomeTpus» Ha 6a30BOM ypoBHE OOyueHUS —
o0meoOpa3oBarenbHOe U OOIIEKYIbTYPHOE pa3BUTHE OOYyYalOIIUXCS d4epe3 olecreueHue
BO3MOXXHOCTH TPHOOPETEHUS ¥ WCIOJIb30BAHUS CHCTEMATHYECKHX TEOMETPUYCCKUX 3HAHUU W
NeWCTBUH, cHenmu(PUUHBIX T€OMETPHH, BO3MOXXHOCTH YCIEIIHOTO MPOAOIDKEHHsT 00pa3oBaHUsS I10
CHETIMAILHOCTSIM, HE CBS3aHHBIM C IMMPUKJIATHBIM HCITOJIb30BAHHEM T€OMETPHH.

[TpuopuTeTHBIMH 3a7adyamMH OCBOCHHs y4deOHOro Kypca «l'eomerpum» Ha 6a30BOM ypOBHE B
10-11 knaccax sBISIOTCSA:

dbopMupoOBaHUE MPEACTABICHUS O T€OMETPUHU KaK YaCTH MUPOBOM KYIbTYpbl M OCO3HaHUE €&
B3aMMOCBSI3U C OKPYKAIOLUM MHPOM;

dbopMupOBaHHE TPEICTABICHUS O MHOTOTPAHHUKAX W TellaX BpAIIeHHUS KaK O BaKHEHIINX
MaTeMaTHYECKUX MOJIENSX, MO3BOJISIFOIINX OINMCHIBATh W HM3ydaTh Pa3HBIC SBJICHUS OKPYKAIOIIETO
MUDA;

dopMHEpOoBaHHE yMEHHUS pAaclo3HaBaTh Ha dYepTeKaxX, MOJENIX W B peaJbHOM MHUPE
MHOTOTPaHHHUKH U TeJla BPAICHHUS;

OBJIaJICHUE METOJaMH PEIIeHHUs 3a/1a4 Ha MOCTPOCHUSI Ha M300paKECHHSIX MPOCTPAHCTBEHHBIX
uryp;

dbopMUpOBaHHE YMEHUS ONEPHPOBATH OCHOBHBIMH MOHSATHSIMH O MHOTOTPaHHHKAX U Telax
BpAIlleHUs U UX OCHOBHBIMH CBOWCTBAMHU;

OBJIAJICHUEC QITOPUTMAMH pPEIICHUS OCHOBHBIX THIIOB 3a1ad, (OPMHUPOBAHWE YMEHHUS
MIPOBOJIUTH HECIIOXKHBIE TOKAa3aTeIbHBIE PACCY)KICHHS B XOJI€ PEIICHHUS CTEPEOMETPHUECKUX 3a1ad U
3a7a4 C MPAKTHYECKUM COJIEPIKAaHHEM;



pa3sBUTHE MHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CHOCOOHOCTEH 00yuaroIMXcCsl, MO3HABATEIBbHOM
AKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUMN, KpUTUYHOCTU MBIILUICHHUS;

dopmupoBaHne  (QYHKIIMOHAIBHOW TPAMOTHOCTH, PEJIEBAaHTHONH TE€OMETpPHH: yMEHHE
pacrno3HaBaTh IIPOSBJIECHUS T€OMETPUYECKHUX IMOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B peaJIbHbIX
KU3HEHHBIX CUTYallUsX W MPU M3YYECHUH JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (POPMYIMPOBATh UX HA SI3bIKE T'€OMETPUU U CO3/4aBaTh N€OMETPUUECKUE MOJIEIH,
IIPUMEHATh OCBOEHHBI I€OMETPUYECKUI ammapar i pelieHus] NPaKTUKO-OPUEHTHUPOBAHHBIX 3a/1ad,
MHTEPIPETHUPOBATH U OLICHUBATH MOJTY4YEHHBIE PE3YJIbTAThI.

OTnu4uTEeIbHOM OCOOEHHOCTBIO IMPOrpaMMbl II0 I'€OMETPHM SIBJISETCS BKJIIOYEHUE B KYpC
CTEpPEOMETPUU B HAyaje €ro M3ydyeHUs 3ajay, PelIacMblX HAa yYpOBHE MHTYUTUBHOIO IIO3HAHUS, U
orpenenéHHBIM 00pa3oM OpraHum3oBaHHas padoTa HaAJA HHUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOT0 U MPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYJIMPYET IPOTEKaHNE UHTYUTHUBHBIX ITPOLIECCOB,
MOTHMBHPYET K JalbHENIIEMY H3YUEHHIO IPEIMETA.

[Ipennouyrenne oOTAAETCS  HAIVISIIHO-KOHCTPYKTUBHOMY METOAYy OOy4YeHMs, TO €CTh
TEOPETUYECKHE 3HAHMS MMEIOT B CBOEH OCHOBE HEMOCPEICTBEHHOE OTHOILEHHE K MPEeIMETHO-
IIPAKTUYECKOH AeATelbHOCTU. Pa3BuTHE NPOCTPAaHCTBEHHBIX NPECTABICHUN y 00ydaroIuXcsl B Kypce
CTEPEOMETPUH IPOBOJUTCS 3a CUET pellieHHs 3a/1a4 Ha CO3JaHNe IPOCTPAHCTBEHHBIX 00pa30B M 3a/1a4
Ha OIlEpUpOBaHHUE IIPOCTPAHCTBEHHBIMU oOpa3zamu. Co3zaHue oOpas3a IpOBOAUTCS C UCIIOJIb30BAHUEM
HarJsiJHOCTH, a ONEpUpOBaHUE OOpPa3oM — B YCJIOBUSX OTBJIEUEHHS OT HAIJIIAHOCTH, MBICIEHHOI'O
WU3MEHEHHUS €ro UCXOAHOI0 COJAEPKAHUS.

OCHOBHBIMHU COJIEp’KaTeIbHBIMU JIMHUAMHU yueOHOro kypca «I'eomerpusi» B 10-11 kmaccax
apisitoTes:  «MHororpaHHukn», «lIpsMble M IIockocTH B mpocTpaHcTBe», «Tena BpaiieHus»,
«BeKTopbl 1 KOOPAMHATHI B MPOCTpaHCTBEY. DOpMHUPOBaHUE JIOTHYECKUX YMEHHH pacnpesensercs 1o
COJIep KaTeNIbHBIM JIMHUSAM U 110 roJjaM 00yueHHsl Ha yPOBHE CPEHEro 0011ero oopa3oBaHMsL.

10. Conepxanne o00pa3oBaHHs, COOTBETCTBYIOLIEE IPEIAMETHBIM pE3yJIbTaTaM OCBOEHUS
IIPOrpaMMbl 110 T€OMETPUH, pacpeAeIEHHBIM 10 roJjaM 00ydeHusl, CTPYKTYPHUPOBAHO TaKUM 00pa3oM,
YTOOBI OBJIAJIEHUE TE€OMETPUUECKUMU MOHATHUAMU U HAaBBIKAMHU OCYILIECTBISIOCH MOCIEI0BATEIBHO U
MIOCTYNATENbHO, C COOIIOCHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUChH B
OOIIYI0 CHCTEMY T'€OMETPUUECKUX MPEICTaBICHUIN 00yJarouxcs, paciupss u yriayomuss e€, oopasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3H.

11. Obuiee uucio 4acoB, peKOMEHJOBAHHBIX JIsl M3ydeHHUs yuyeOHoro kypca «I'eomerpus» —
102 gaca: B 10 xiacce — 68 yacoB (2 yaca B Henento), B 11 kmacce — 34 yvaca (1 gac B Hezenio).

Conepxanue oOyuenus B 10 kiacce.

[Ipsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE.

OcHoBHbIE MOHATUS cTepeoMeTpun. Touka, mpsimasi, IIIOCKOCTh, MpocTpaHcTBo. [loHsTHE 00
aKCHOMAaTUYECKOM IOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MpsIMBIX B TPOCTPAHCTBE: IEPECEKAIOIIUecs, MapajulesbHbIE U
CKpelrBaromuecs npsmeie. [lapannenbHOCTh NPSAMBIX U MJIOCKOCTEN B MIPOCTPAHCTBE: MapalielbHble
IpsIMbIE B MPOCTPAHCTBE, NApaJUIEIbHOCTh TPEX MPSMBIX, MAPAIEIBHOCTh NMPSAMOM U IUIOCKOCTH.
VYIibel ¢ COHaNpaBJIEHHBIMM CTOPOHAMH, Yrojl MEeXAy IpsMbIMU B mpocTpaHcTBe. IlapannenbHocTb
IUIOCKOCTEH: TMapajulelbHblE IIJIOCKOCTH, CBOWMCTBAa MapaJIeNbHBIX IUIockocTel. IIpocreitmue
IIPOCTPAHCTBEHHBIE (PUTYPHI HA MJIOCKOCTU: TETPA3Ip, KyO, Mapajuiesenumnea, HoCTPOeHUE CEYCHHH.

[leprieHAUKYIAPHOCTD MPSAMOM M TJIOCKOCTU: NMEPHEHAUKYISIPHbIE MPSMBIE B MPOCTPAHCTBE,
MpsiMble NTapajuiebHble U NEPIEHANKYISPHbIE K IIOCKOCTH, IPU3HAK MEPIEHIUKYISIPHOCTH MIPSIMON 1
IJIOCKOCTH, T€OpEMa O MPSAMOI MepHeHANKYISIPHON MIIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXKAY
MPSAMON M IUIOCKOCTBIO, JIBYTPAaHHBIN yroJI, JUHEHHBIN Yrojl AByrpaHHoro yria. [lepnennukymsp u



HAaKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 IUIOCKOCTH, MPOEKIIMS
Gurypsl Ha TUIOCKOCTH. lleprneHauKyIIpHOCTh TUIOCKOCTEW: TMpPU3HAK MEPHEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema 0 TpEX MEpPIEHIUKYIISIpax.

MHOrorpaHHMKH.

[lonsiThe MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIMYKJIBIC U HEBBIYKIIbIC
MHOTI'OTPaHHUKH, pa3BEpTKa MHoOrorpaHHuka. Ilpusma: n-yrospHass npusma, I'paHU U OCHOBAHUS
MPU3MBI, IPSIMasi U HAKJIOHHAs MPU3MbI, OOKOBasl U MOJHAS MOBEPXHOCTH Mpu3Msbl. [lapamienenunen,
MPSAMOYTOJIBHBIA Tapajuienenunes U ero cpoicrBa. llupammupaa: n-yronpHas nupamuaa, I'paHd H
OCHOBaHUE NUPAMUJbI, OOKOBask W IMOJHAS IOBEPXHOCTh MUPAMHJbI, MpPaBUIbHAS U yceuEHHas
nupaMua. IIEeMEeHTbl TPU3Mbl U NUpaMu/ibl. [IpaBuIbHbIE MHOTOTPAHHUKH: TOHATHE MPaBUILHOTO
MHOTOTpaHHUKA, MpaBUJIbHAs MPU3Ma U MpaBUJIbHASA MUPAMUJIA, TPABWIbHAS TPEYrojbHas MUpaMua
Y TPaBWIBHBIN TeTpadap, KyO. [IpencraBneHne o mpaBHIbHBIX MHOTOTPAHHUKAX: OKTadAp, JOJAEKadIP
1 ukocadap. CedeHust Npu3Mbl U IIUPAMHU/IBIL.

CummeTpusi B MPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIIBHO TOYKH, HPSIMOM, IJIOCKOCTH.
DNeMEeHThl CUMMETPHUH B TUPpaMUAax, Napajieienuneaax, IpaBuibHbIX MHOTOIPAHHHUKAX.

Brruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yriasl. [lmomaabs OokoBoi
MOBEPXHOCTH U TIOJHOW MOBEPXHOCTH MPSIMON MPU3MBI, IUIOIIAAL OCHOBaHMil, TeopeMa 0 OOKOBOM
MOBEPXHOCTU TpPsSIMON mpu3Mbl. [lnomane OOKOBOM MOBEPXHOCTH M TIOBEPXHOCTH IMPABHIBLHOMN
MUPaMUIbI, TeopeMa O IUIomaan yceu€HHOM nupamunsl. [lonatue o6 o0béme. OOBEM mUpaMumwl,
MIPU3MBL.

[TomoGuble Tema B mpocTpaHcTBe. COOTHOIIGHHS MEXAY IUIOMIAJSIMH OBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TEN.

Copepxanne ooyuenus B 11 kiacce.

Temna BparmeHusl.

[Munuaapuyeckas MOBEPXHOCTb, OOpa3yollue I[HIMHIPUYECKOM  IMOBEPXHOCTHU, OCh
UWIMHIPUYECKON noBepxHocTH. L{unuuap: ocHoBaHUS U OOKOBasi MOBEPXHOCTh, 00pa3yromas u och,
ionaib OOKOBOM M MOJTHON MOBEPXHOCTH.

Konunueckass NOBEPXHOCTb, 0O0pa3ylolle KOHWYECKOM TIOBEPXHOCTH, OCb U BEpIIMHA
KOHUYecKol nmoBepxHocTU. KoHyC: ocHOBaHME M BepIlMHA, 00pa3yrouias U oCh, MIOMA s OOKOBOH U
MOJTHOW TIOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpasyrolue W BBICOTA, OCHOBaHUA U OOKOBas
ITOBEPXHOCTb.

Cdepa u mrap: ueHTp, paaudyc, OUaMeTp, IUIOMIaAb MOBepXHOCTH cdeprl. BzaumHoe
pacnosoxeHue cepsl U MIOCKOCTH, KacaTeIbHas MIIOCKOCTh K cepe, miomaab cepsl.

N3o0paxenne Ten BpallleHus Ha TUIOCKOCTH. Pa3BEpTka HUIMHApA U KOHYCA.

KoMOuHanmu Ten BpaieHus ¥ MHOTOTPaHHUKOB. MHOTOTPpaHHHK, OMTMCAHHBIN OKOJIO chephl,
cdepa, BucaHHas B MHOTOTPAHHUK, UJTM TEJIO BPAICHUSI.

[TonsiTue 06 06b€Me. OCHOBHBIE CBOMCTBa 00BbEMOB Tell. Teopema 06 00bEME MPAMOYTOIBHOTO
napajuiefienunesaa u cieacTsus u3 He€. O0bEM HuIMHApa, Konyca. O0bEM 11apa U oA b Chephl.

[Tonobupie Tenma B mpocTpaHcTBe. COOTHONICHHS MEXAY IUIOMAIASIMU TOBEPXHOCTEH,
o0BEMamMu MOAOOHBIX TETI.

Ceuenus nunuHapa (mapayuieTbHO U MEePIEHANKYISIPHO OCH), CEYeHUs! KOHyca (TlapaienbHoe
OCHOBAHMIO U MIPOXO/ISIIEe Yepe3 BEPIIMHY), CEUCHUS IIapa.

BexTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE.

Bektop Ha miockoctd W B mpocTpaHcTBe. COKEHUE W BBIYMTAHHUE BEKTOPOB. Y MHOXKECHHE
BEKTOpa Ha uucio. Pa3noxeHwe Bekropa mno TpEM HEKOMIUIAHApHBIM BekTopaM. [IpaBuio
napajuienenunena. Pemenue 3anay, CBSI3aHHBIX C MPUMEHEHUEM MPaBUI JACUCTBUHA C BEKTOpaMH.



[IpsmoyrosibHast cuctemMa KoopAuHAT B nmpocTtpancTBe. KoopauHarel BekTopa. [Ipocteiinme 3agaun B
KOOpAuHaTax. Yrojd Mexay Bekropamu. CKansipHOE NpPOU3BENEHHE BEKTOPOB. BplumcieHue yrios
MEXY HPSIMBIMU U IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIM METOJ IPU PELIEHUH T'€OMETPUUYECKUX
3az1ad.

[Tnmanupyemble IpeMETHBIE Pe3yJbTaThl OCBOSHUSI OCHOBHOW paboueil mporpaMmbl y4eOHOTO
Kypca «['eomerpusi» Ha 6a30BOM YpOBHE Ha YPOBHE CpEIHEro oO0IIero 00pa3oBaHusl OPUECHTHPOBAHBI
Ha JIOCTIKEHUE YPOBHS MAaT€MaTH4YEeCKOW I'PaMOTHOCTH, HEOOXOAMMOIO JJisi YCHEIIHOTO pEelIeHHS
3aJla4 B peasIbHOM JKU3HU U CO3IaHUE YCIOBHH ISl UX OOIIEKYIbTYPHOTO Pa3BUTHA.

[IpeameTHBIE pe3yabTaThI IO OTAEIBLHBIM TeMaM ydeOHoro kypca «I'eomerpusi». K konimy 10
KJ1acca 00y4aroImuicsl HAyYUTCS:

OIEpUPOBATh NOHATUAMU: TOUKA, IPSIMasi, IJIOCKOCTb;

IPUMEHSTh AKCUOMBI CTEPEOMETPUM M CIEACTBUS U3 HUX INPU PELIEHUU T'€OMETPUUYECKUX
3ajauy;

ONEPUPOBATH MOHATUAMHU: [1APATUICIBHOCTD U NEPIEHAUKYIAPHOCTh IPSIMBIX U IIOCKOCTEH;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOJI0KEHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

OMepUpPOBaTh MOHATUSAMU: JABYTPAaHHBIN yroii, TpaHd JBYTPAHHOTO YIIia, pedpo IBYrpaHHOTO
yria, JMHEWHBINA yroJ IBYIPaHHOIO yIJia, TpajycHas Mepa IBYrpaHHOIO YIJIa;

OIEpUpPOBaTh MOHATUSIMU: MHOTOIPDAHHUK, BBIIYKJIBIM W HEBBIIYKJIbII MHOIOIPAaHHUK,
3JIEMEHTBHl MHOTOI'PaHHUKA, IPABUIIbHBI MHOTOTPaHHUK;

pacro3HaBaThb OCHOBHBIE BHUJbl MHOTOTPAaHHMKOB (IIMpaMMlia, MPU3MA, IPSIMOYTOJIbHBIN
napajuiesienumnes, Kyo);

KJIaCCU(UIIMPOBATh MHOTOTPAHHUKH, BHIOMpAs OCHOBAaHUS Ui KiIacCU(UKAUU (BBIMYKIIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, IPABUJIbHBIE MHOTOTPAHHUKH, IpSAMbIE U HAKJIOHHBIE IPU3MBI,
napaJuieNienune/nl);

ONEPUPOBATH MOHATUAMHU: CEKYILasl INIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB;

OOBSACHATH MPUHLUIIBI IOCTPOCHUSI CEYCHHI, NCTIONB3YSl METO/I CIIEIOB;

CTPOUTh CEUEHUS MHOTOTPAaHHUKOB METOJOM CJIE€JIOB, BBINOJHSITH (BBIHOCHBIE) IIJIOCKHE
YepTEeKH U3 PUCYHKOB ITPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

pemarh 3aJayd Ha HaXOXJAEHHE NeOMETPUYECKHX BEIMYMH MO 00pasliaM WM ajlropuTMam,
MIPUMEHSISI U3BECTHBIE aHAIUTUYECKUE METO/IbI IIPU PELICHUH CTaHJAPTHBIX MaTEMaTHUECKUX 3aJa4 Ha
BBIUYHCJICHUE PACCTOSHHUNA MEXAY ABYMsI TOYKaMH, OT TOYKHM 0 NPSAMOH, OT TOYKH 1O IUIOCKOCTH,
MEXy CKPELUBAIOLIUMUCS IPIMbBIMHU;

pelaTh 3a/Ja4d Ha HaXOXKJEHHE TeOMETPUYECKHUX BEJIWYMH 0 00pasliaM WIN alropuTMaM,
IIPUMEHSISI U3BECTHBIE aHAIMTUYECKUE METO/BI IIPH PELICHUH CTaHJAPTHBIX MAaTEMaTHUECKUX 3a7a4d Ha
BBIUHCJICHHE YTJIOB MEXAY CKPEIIMBAIOIIMMUCS MPSIMBIMH, MEXKIY NMPSAMON M IUIOCKOCTBIO, MEXITY
IJIOCKOCTSIMU, JIBYTPaHHBIX YIJIOB;

BBIUUCIATh OOBEMBI M IUIOIIAAM TMOBEPXHOCTEM MHOIOIpaHHUKOB (MpU3Ma, NUPaMUIa) ¢
MpUMEHEHUEM (QOPMYJ, BBIUUCISITH COOTHOLICHHS MEXIY IUIOMIAJIMU TOBEPXHOCTEH, 0O0bEMaMu
M0JIOOHBIX MHOTOTPaHHHUKOB;

OIEpUPOBATh MOHATHAMM: CUMMETPHUS B IIPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTh CUMMETPHH,
LEHTP, OCh U TUNIOCKOCTh CHMMETPUH (PUTYPBHI;

U3BJICKaTh, IPEOOpa3OBbIBATh M WHTEPIPETUPOBATH HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYEeCKUX Urypax, NpeAcTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX;

OPUMEHSTh  reoMeTpuueckue  (GakThl JUIsl  pelIeHHus  CTepEeoOMETPUYECKUX  3ajad,
MIPeIOoJIaratoIMX HECKOJIBKO IIaroB PEIeHUs], €CJIU YCIOBUS MPUMEHEHUs 3ajaHbl B IBHOH QopMme;



IPUMEHATh IPOCTEHINNE TPOrPaMMHBIE CPEICTBA UM DIIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUHN CTEPEOMETPUUECKUX 3a7ay;

IPUBOJIUTH MPUMEPbl MATEMATUUECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U JKU3HM, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB F€OMETPUU B UCKYCCTBE;

IPUMEHSTh IIOJy4YEHHbIE 3HAHMS Ha MPAKTHKE: aHaJIU3UPOBATh pEaJbHbIE CUTyallud H
IPUMEHATh U3yYEHHbIE MOHATHS B IIPOLIECCE MOMCKA PELICHUs MaTeMaTU4eCKU chopMyIupoBaHHON
poOJIeMbl, MOJICIMPOBATh pEalbHbIE CUTYallUM Ha s3bIKE T'€OMETPHUHU, UCCIIEAOBATh MOCTPOCHHbIE
MOJIJIN C HCIOJIb30BAHUEM TI€OMETPHUYECKUX IIOHATHM M TeopeMm, ammapara aiaredpsl, pellaTh
IIPAKTUYECKHE 3a/1a4M, CBA3aHHBIC C HAXO0KICHUEM I€OMETPUYECKUX BEIUYNH.

[IpenmeTHbie pe3ynbTaThl IO OTACIBHBIM TeMaM ydeOHoro Kypca «I'eomerpusi». K koniy 11
KJ1acca 00y4aroImuicsl HAyYUTCS:

OIEpUPOBATh MOHATHAMM: IWIMHIPUYECKAs IOBEPXHOCTh, 00pa3ylollyue LHUIUHAPUYECKON
MOBEPXHOCTH, IMIIMH/P, KOHWYECKAs MOBEPXHOCTh, 00pa3yloIIne KOHUYECKOW MOBEPXHOCTH, KOHYC,
cepuyeckas IOBEPXHOCTb;

pacrio3HaBaTh Tella BpalleHus (LHIMHIP, KOHYC, cdepa U 1map);

OOBSICHATH CIIOCOOBI OJTY4EHUS TEJ BpaIllEHUs;

KJIaccu(UIUMpOBaTh B3aUMHOE PACIOI0KEHHUE CPephl U MIIOCKOCTH;

OIEpUpPOBaTh TOHATUSMU: IIAPOBOW CETMEHT, OCHOBAHHWE CETMEHTa, BbICOTA CETMEHTAa,
LIapPOBOM CJIOW, OCHOBaHUE IIAPOBOTO CJIOA, BEICOTA IIAPOBOTO CJIOS, IIIAPOBOM CEKTOD;

BBIUUCIIATE OOBEMBI M IUIOMIATM TOBEPXHOCTEH TeN BpalleHHs, T€OMETPUYECKHX Tl C
IpUMEHEHHEM (HOPMYIT;

OIEpPUPOBAThH MOHATUAMHU: MHOTOI'PAaHHMK, BIMCAHHBINA B chepy M ONMHUCAHHBIA OKOJO c(epsl,
cdepa, BIMCaHHAs B MHOIOI'PAaHHUMK WUJIM TEJIO BPAILECHUS;

BBIYUCIIATH COOTHOLICHUS MEXY TUIOIIAAsIMU IOBEPXHOCTEN U 00bEMaMU IOJJOOHBIX TEJI;

n3o0paxkaTb H3ydaeMmble (GUIYpbl OT PYKM U C IPUMEHEHHEM MPOCTBIX YEPTENKHBIX
UHCTPYMEHTOB;

BBIMOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEXH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUIYpP: BH]
CBEpPXY, COOKY, CHU3Y, CTPOUThH CEUEHUS TeJl BpallleHUs;

U3BJIEKATh, WHTEPIPETUPOBaTH U MPeoOpa3oBbIBaTh MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX Urypax, NpeACcTaBICHHYIO Ha YepTekaxX U pUCYHKaX;

OIIEpUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHAT JIEHCTBUS CIIO)KEHUS BEKTOPOB, BBIUMTAHHUS BEKTOPOB M YMHOXKEHMs BEKTOpa Ha
YHCII0, OOBACHATh, KAKUMU CBOMCTBAMM OHM 00J1aJat0T;

IPUMEHATH [TPaBUJIO NapajlIeIIeNIIE a;

OIIepUPOBAThH MOHATUSAMU: JIEKAPTOBBI KOOPAWHATHI B POCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOpPAMHATHI BEKTOpA, YroJd MEXAY BEKTOpaMH, CKaISIPHOE IMPOU3BEACHHE
BEKTOPOB, KOJJIMHEAPHbIE U KOMILJIaHAPHBIE BEKTOPBI;

HaXOJUTh CYMMY BEKTOPOB W IPOHM3BEJIEHHE BEKTOpa Ha YHUCIO, Yroj MEXIy BEKTOpamu,
CKaJISIPHOE MPOU3BEJEHHE, PACKIIAbIBATh BEKTOP 110 ABYM HEKOJUIMHEAPHBIM BEKTOPaM;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJMHAT;

OpUMEHATh  TeoMeTpuueckue  (GakThl  JUIsl  pELIeHHs  CTEPEOMETPHUYECKHX  3ajad,
MPEIOIararoIuX HECKOJIbKO 1IaroB peleH s, €ClIi YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe;

pemaTh MpOoCTEHIINe TeOMETPUYECKHe 3aJaud Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/a;



pemath 3aJa4d  Ha JIOKA3aTEIbCTBO MAaTEMaTHYECKUX OTHOLIEHUH M HaXOXJAEHHUE
TE€OMETPHUECKUX BEIMYMH MO o0pasliaM WIM alroOpuTMaM, MPUMEHssS H3BECTHBIE METOIbl IpU
pELIEHNN CTaHIapPTHBIX MaTEMaTUYECKUX 3aj1ay;

IPUMEHSATh IPOCTEHIIME IPOrpaMMHBIE CPEICTBA M  3JIEKTPOHHO-KOMMYHHKAIlMOHHBIE
CUCTEMBI IIPU PELIEHUHN CTEPEOMETPUUECKUX 3aau;

IPUBOUTH MPUMEPHl MATEMAaTUUYECKUX 3aKOHOMEPHOCTEN B MPUPOJAE U JKU3HHU, PACIIO3HABATh
IIPOSIBJICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE;

IOPUMEHATh IOJIyYEHHbIE 3HAHUS Ha IpaKTHKE: aHAJIU3UPOBaTh pEAJbHbIE CUTYallUH U
IIPUMEHATh U3yUYEHHbIE TMOHATHS B IIPOLECCE MOMCKA PELICHUs MaTeMaTU4ecKu chopMyIupoBaHHON
npoOJeMBbl, MOJICIMPOBATh pEabHBIE CUTYAllMH Ha S3bIKE T'€OMETPHH, HCCIEI0BATH IOCTPOCHHBIC
MOJICIM C UCIOJIB30BAHUEM T€OMETPHUECKUX IIOHATHH W TeopeM, ammapara aireOphl, peliaTh
IIPaKTUYECKUE 3a/1a4M, CBSI3aHHBIE C HAXO0XKJIEHUEM I€OMETPUUECKUX BEJIUYMH.

Pabouas nporpamma yuebHOro Kypca «BeposaTHOCTh M CTaTHCTUKAY.

[TosicHuTeNnpHAs 3aMMCKa.

VYuebHblil Kypc «BeposiTHOCTh M CTaTUCTHKa» 0a30BOTr0 YpPOBHS SBISAETCS MPOJOJIKEHUEM U
pa3BUTHEM OJHOMMEHHOTO Y4yeOHOro Kypca 0a30BOro YpOBHS OCHOBHOIO OOLIEro 0Opa3oBaHMSL.
VYuebHblil Kypc npeqHasHaueH A (OPMUPOBAHMS y OOYHAIOUIMXCS CTAaTUCTUYECKOH KYJIbTYpbl U
MIOHUMAaHUSI POJIM TEOPHUH BEPOSTHOCTEH KaK MaTeMaTH4YEeCKOIO0 HHCTPYMEHTa Uil HM3y4eHUus
CIlyJailHBIX COOBITWH, BEIMYMH H TMporeccoB. [Ipum wm3ydeHnum y4eOHOro Kypca OOOTamaroTcs
IpejacTaBieHusl OOydarloluXcsi O METOoJaxX MCCIEA0BaHUsS M3MEHYMBOIO MHpa, pa3BUBAETCS
MOHWMaHKE 3HAYUMOCTH ¥ OOIIHOCTH MaTEeMAaTUYECKUX METOAOB MMO3HAHMS KaK HEOTHEMIIEMON 4acTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

Conepxanue y4eOHOrO Kypca HalpaBJIeHO Ha 3aKpelyieHHMe 3HaHWM, IOJyYEHHBIX IpHU
M3yYeHUM Kypca Ha YpOBHE OCHOBHOro oOuiero oOpa3oBaHHs, M Ha pa3BUTUE INPEACTaBIECHUI O
CllyyaillHbIX BEJIMYMHAX M B3aMMOCBS3AX MEXKJIy HHUMH Ha BaXXKHBIX IpPUMeEpax, CHKETbl KOTOPBIX
MOYEPIIHYThl U3 OKpYXKarollero mMupa. B pesynprare y oOywaromuxcs IODKHO CHOPMHPOBATHCS
Ipe/ICTaBlIeHNE O Hanbojee yrnoTpeOUTENbHBIX U OOIIMX MaTeMaTHUYECKHX MOJEISAX, HCIOIb3yEeMbIX
JUIS ONKCAHUSl aHTPONOMETPUYECKUX U JeMOrpauyecKuX BEJIWYUH, MOTPEUIHOCTEH B PazIMYHOIO
polla M3MEpEHUsX, JJIUTEIbHOCTH O€30TKa3HOM pabdOThl TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHUK
MAacCCOBBIX SIBJICHUI U IIPOLIECCOB B OOIIECTBE.

B cooTBeTcTBMM ¢ yKazaHHBIMH LEISIMH B CTPYKType ydeOHoro kypca «BeposTHOCTh U
CTaTUCTHKA» Il YPOBHS CpeHero obmero o0pa3oBaHusi Ha 6a30BOM ypOBHE BBIJENICHBI CIEIYIONINE
OCHOBHBIE COfiepKaTeNbHble TUHUM: «CiydaifHble COOBITHS U BEPOSTHOCTHY, «CiyyailHble BEITUYHHbI
Y 3aKOH OOJIBIINX YHCEI».

Baxknyto yacth yueOHOro Kypca 3aHUMAeT U3Y4YEHHE T€OMETPUYECKOr0 U OMHOMMAIBLHOTO
pacnpesieieHuii 1 3HaKOMCTBO C MX HENpPEPBhIBHBIMU aHAJIOTaMU — IOKa3aTeIbHbIM U HOPMaJIbHBIM
pacrpeeIeHUsIMH.

Copepxanne nuHUM «Ciy4ailHble COOBITUS W BEPOSTHOCTU» CIYXUT OCHOBOM JUIst
(dbopMHUpOBaHUS TPEICTABICHUNA O pACIpelesIeHUN BEpPOSATHOCTEH MEXAy 3HAuUCHUSMH CIy4ailHBIX
BEIMYMH, a TaKKe 3Ta JIMHUSA HeoOXoAMMa Kak 0a3a A W3Yy4eHHUs 3aKoHa OOJbIIMX YuCeNl —
(byHIaMEHTaJILHOTO 3aKOHA, JEHCTBYIOLIETO B MPUPOJAE U OOIIECTBE U MMEIOLIEr0 MaTeMaTHYECKYIO
¢dopmanuzamuio. Cam 3akoH OONBIIMX YHMCEN TMpeajaraercs B O3HAKOMUTENIBHOW ¢opme ¢
MUHUMAaJIbHBIM UCIOJIb30BaHHEM MaTeMaTHUECKOro (hopMaanu3ma.

Tembl, CB3aHHbIE C HENPEPHIBHBIMHU CIy4YalHBIMU BEITMYMHAMHU, AKIEHTUPYIOT BHHMAaHUE
o0yyaroluxcsl Ha ONMHUCAHUU U W3YYEHHH CIYYalHbBIX SBJIEHUN C MOMOILBIO HEMPEPHIBHBIX (PYHKIIMA.



OcCHOBHOE BHHMMAaHHUE YIEISAETCA IOKA3aT€IbHOMY M HOPMAJIBHOMY PpACIPECICHUSAM, MPH ITOM
MPEIoIaraeTcsi 03HAKOMUTEIbHOE H3yUeHHE MaTepraia 0e3 10Ka3aTebCTB IPUMEHIEMBIX (DaKTOB.

OOmiee ymCiIO 4acoB, PEKOMEHOBAHHBIX Ui M3Y4YEHHUS yueOHOro Kypca «BeposTHOCTh U
cratuctuka» — 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca (1 gac B
HEJIENIO).

Conepxanne o0yuenus B 10 kacce.

[IpencraBinenue AaHHBIX C TOMOIIbIO Tabnuu u auarpamMM. CpenHee apudmernyeckoe,
MearaHa, HauOoJblliee M HAaWMEHbIIEe 3HAUCHHUS, pa3Max, AMCIEPCHS U CTaHAAPTHOE OTKIOHEHHE
YHCIIOBBIX HAOOPOB.

CrnyuyaliHple SKCHEpUMEHTHI (OMBITHI) W CIOy4ailHble COOBITHS. DIJIEMEHTapHBIC COOBITHS
(ucxonsl). BeposTHOCTH citydyaliHOTO COOBITHA. bBJIM30CTH YacTOTBI M BEPOATHOCTH COOBITHHA.
Ciy4aiiHple ONBITBI C PABHOBO3MOXHBIMH JJIEMEHTAPHBIMH COOBITUSIMH. BeposiTHOCTH COOBITHIA B
OIBITAaX C PABHOBO3MO>KHBIMHU HJIEMEHTAPHBIMH COOBITUSIMH.

Onepauuu Haja COOBITHSMH: IepeceueHue, OO0beIUHEHHE, MPOTUBOMOJIOKHBIE COOBITHS.
Juarpammsl Diiniepa. opmyiia cia0xeHUs] BEPOATHOCTEH.

VYcinoBHAasE BEPOSITHOCTh. YMHOXEHHUE BEPOATHOCTEU. [lepeBO CilydyallHOrO 3KCIIEpHUMEHTA.
dopmyna moaHoU BeposTHOCTU. HezaBucuMblie cOOBITHS.

KomOunatopaoe mnpaBwio ymHOxeHus. [lepectaHoBkm u Qakrtopuan. Ywucno couyeraHuid.
Tpeyronbuuk [lackang. @opmyna Ounoma HeroToHa.

bunapHblli cimyuyaiiHbli ONBIT (MCHBITaHHWE), ycnexX M Heydauda. He3aBucCHMBIE HCIIBITaHMUSL.
Cepus HE3aBUCUMBIX HCIIBITAaHUM 110 1iepBoro ycrnexa. Cepust He3aBUCUMBIX UCTIbITAaHUNA bepHysuiu.

Cnyuaiinas BennunHa. Pacnipenenenue BepoatHocTel. Jluarpamma pacnpenenenus. [Ipumepst
pacnpejieieHui, B TOM 4Hciie, FEOMETPHUECKOe M OMHOMHAIIBHOE.

Copepxanne ooyuenus B 11 kiacce.

YuciioBble XapaKTEpUCTUKHU CIyYalHbIX BEJIMYMH: MAaTEMaTUUYECKOE OXKUIAHUE, TUCIIEPCUs U
CTaHAapTHOE OTKJIOHeHue. [IpuMepsl NMpUMEHEHUs MaTEeMaTUYECKOrO OKWIAHUSA, B TOM YHCIE B
3ajjlayax M3 MOBCEAHEBHOW >XM3HU. MaremaTuueckoe OXHjaaHue OWHAapHOM ClydyallHOW BEIMYWHBI.
MatemaTtuueckoe 0>KMJJaHUE CYMMBI CIIy4alHbIX BEIMUMH. MareMaTH4ecKoe OXKUAaHUE U JUCIepCus
T€OMETPUUYECKOTO U OMHOMHUAIBLHOTO PaCIIPEICIICHHIA.

3akoH OONBLIMX YHCEN M €ro pojib B Hayke, MpHupoae U oOuiectBe. BbIOOpouHBIN MeToA
HUCCIeJOBaHUH.

ITpuMmeprl HENpPEpPBIBHBIX ClIy4alHbIX BEJWYMH. [lOHATHME O IUIOTHOCTH pacHpeneicHHUs.
3aznauu, IpUBOAAIIME K HOPMAJILHOMY paclnpeaeneHuto. [lonarue o HopMaabHOM paclpeneaeHuu.

IIpenmeTHble pe3ynbTaThl OCBOCHHMS Y4eOHOro Kypca «BeposSTHOCT M CTaTUCTHKa» Ha
0a30BOM YpPOBHE Ha YPOBHE CPEIHETO OOIIero o0pa3oBaHUsl OPHUEHTHPOBAHBI HA JOCTH)KCHHE YPOBHSI
MaTeMaTHYeCKONM TI'paMOTHOCTH, HEOOXOIMMOro Ui YCIEHNIHOrO peuIeHHus 3axad U mnpolieM B
peasIbHOM JKU3HU U CO3aHNE YCIOBHUM JUIsl UX OOIIEKYJIbTYPHOTO Pa3BUTHS.

[IpenMeTrHble pe3ynpTaThl IO OTAEIBHBIM TeMaM YydyeOHoro Kkypca «BeposiTHOcTh U
cratuctuka». K konmy 10 xnacca obydaronuiics HayquTcs:

YUTATh U CTPOUTH TAOJUIIBI U JUATPAMMBI;

ONEepUpOBATh MOHATHAMU: CpefHee apudMeTHuecKoe, MeauaHa, HauOojbllee, HauMEHbIIee
3HAUEHUE, pa3Max MACCHUBA YHUCIOBBIX JAHHBIX;

ONEepUpPOBaTh TOHATUSAMHU: CIy4YallHBIH OSKCIEpUMEHT (OMBIT) M CiydailHOe COOBITHE,
3JIEMEHTapHOE COOBITHE (IJIEMEHTApHBII HCXOJ) CIy4alHOTO OIBbITA, HAaXOJUTh BEPOSTHOCTH B
OMbITaX C PaBHOBO3MOXHBIMU CIy4YailHBIMU COOBITHSIMH, HAXOJIWUTh U CpPaBHHUBATh BEPOSTHOCTU
COOBITUH B M3YYEHHBIX CIYYalHBIX SKCIIEPUMEHTAX;



HaxoJUTh W (HOPMYIUPOBATH COOBITHS: TEpeceueHue W OOBEAMHEHHE IaHHBIX COOBITHH,
COOBITHE, TPOTUBOIMOJIOKHOE TAaHHOMY COOBITHIO, MOJI30BAThC IUarpamMmmamu Jiepa u GopMynoi
CIIO)KCHHSI BEPOSITHOCTEH MPHU pEIICHUH 3a/1a4;

OTEpUPOBATh TOHSATHUSMHU: YCIOBHAs BEPOSTHOCTh, HE3aBUCHUMBIC COOBITHS, HAXOIUTh
BEPOSTHOCTH C TOMOIIBIO TIPABHIIa YMHOXKEHUS, C TIOMOIIBIO JIEPEeBa CITyYaifHOTO OTIBITA;

MPUMEHSTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PELICHUH 33/1a4;

ONepUpPOBATh MOHATUAMU: UCIBITAHUE, HE3aBUCUMbIE HCIIBITAHUS, CEPUS UCIBITAaHUM, yCIeX U
HeyJaya, HaXOIUTh BEPOSITHOCTH COOBITHI B CEpUM HE3aBHCHMBIX WCIBITAaHUN /0 MEPBOTO ycHexa,
HAXOJUTh BEPOSITHOCTU COOBITUI B Cepuu UCTbITaHUIN bepHyiy;

OTIEpUPOBATH MOHATHAMH: CIIy4aiiHas BEIWYMHA, PACHpPEICIICHUE BEPOSITHOCTEH, JAuarpaMma
pacripeieneHusl.

[IpenMeTrHbie pe3yabTaThl MO OTACIBHBIM TeMaM Yy4eOHOTo Kypca «BeposTHOCTE U
cratuctuka». K konny 11 kimacca oOyvaronuiicss HayduTcst:

CpPaBHHMBATh BEPOSITHOCTH 3HAUEHUN CIy4yailHOW BEJIMYMHBI IO PACIPEACTCHUI0 WU C
MTOMOIIBIO AUATPAMM;

OTEepUPOBAThH MOHATHEM MAaTEMaTHUYECKOTO 0XKHUJIaHUS, IPUBOJUTH MPUMEPHI, KaK MPUMEHSIIETCS
MaTEeMaTHYECKOE OXKHUJAAHUE CITYYaiiHON BEIMYMHBI HAXOJUTh MAaTEMaTUYECKOE OKUIaHHE 110 TaHHOMY
pacrpeneneHuio;

UMETb MPEJCTABICHNUE O 3aKOHE OOJIBIINX YHCET,;

UMETH TPEJICTABIICHUE O HOPMAJIHHOM paclpeaciiCHUH.
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