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MNOSACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydeGHOro mpeamera «MaTemaTHKa» 0a30BOTO YPOBHS
s obydaromuxest 10 —11 kiaccoB paspaborana Ha ocHoBe DenepanbHOTO
rOCYJJapCTBEHHOTO 00Pa30BaTEeILHOTO CTaHJapTa CpeAHero o01Iero oopa3oBaHus,
C yd4y€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHMIA, TPEABABIAEMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUIO, U TPAJUIMNA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzarnust mporpaMmbl o0ecrieunBaeT OBJIAJICHHE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CamMOpa3BUTHS M HEMPEPhIBHOTO 00pa3oBaHmUs,
[EJIOCTHOCTh OOMICKYIbTYpPHOTO, JTUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHS
JUYHOCTH 00YYaIOIUXCHI.

[IpuopureTHpiMu 1ensiMU 00yueHuss Marematuke B 10-11 kmaccax Ha
0a30BOM ypOBHE SBISIFOTCS: (OPMUPOBAHHE IEHTPATbHBIX MAaTEeMaTHYECKUX
HOHATUH (YUCIIO, BEIMYMHA, TeOMETpUdecKkas Gurypa, mepeMeHHas, BEpOsSTHOCTb,
¢yHKIHsI),  00ECHEYMBAIONIUX  TMPEEMCTBEHHOCTh M TEPCIEKTUBHOCTH
MaTeMaTUYeCKOT0 OO0pa30BaHMs OOYUYAIOIIUXCS; TOJBEICHHE OOYydYaIoUINXCs Ha
JIOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHWIO B3aMMOCBS3M MAaTEMaTUKUA W
OKpY)XKaloIllero Mupa, TMOHMMaHWE MAaTEeMaTHKH KaK YacTH OOIIeld KyJbTyphI
YeIIOBCUECTBA; pA3BUTHE WHTEJUICKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH
OOyJaroNnXxcs, IO3HABATEIIFHON AaKTUBHOCTH, HCCIIEIOBATEILCKUX YMEHUH,
KPUTHUYHOCTHA MBINUICHHUS, WHTEpeca K W3YYCHHI0O MaTeMaTHKH; (OpPMUPOBAHHE
(GYHKIIMOHAIBHOW ~ MAaTEeMaTHYeCKOM TPaMOTHOCTH: YMEHHUS  paclo3HaBaTh
MaTEMaTUYECKUE ACTEKThl B PEANbHBIX >KU3HEHHBIX CUTYAlUSIX U MPU U3YUYECHUU
IpyruX y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMynHpoBaTH UX Ha A3BIKE MATEMATUKU M CO3/[aBaTh MaTeMaTHUYECKUE MOJIEIH,
NPUMEHSITh OCBOEHHBIM MaTeMaTHYeCKHil ammapar s pEelIeHUs MPAKTHUKO-
OpUEHTUPOBAHHBIX 3a/a4, MHTEPIPETUPOBATh M OICHUBATH IOJyYEHHBIC
PE3YNbTATHI.

MECTO YYEBHOI'O IPEAMETA «<MATEMATUKA» B YYEBHOM
IIJIAHE

B coorBerctBun ¢ ®I'OC COO wmaTemaTuka SIBISIETCS OO0s3aTEIbHBIM
IpeIMETOM Ha JIaHHOM ypoBHE oOpaszoBaHus. [Iporpammoii mo maremartuke
npenycMaTpuBaeTCsl M3ydeHue yudeOHoro mpeamera «MaTemMaTuka» B paMKax
TpEX y4eOHBIX KypcOB: «Anrebpa W Hayala MaTeMAaTHYECKOTO aHaJIu3ay,
«I"'eomeTpusi», «BepoOSITHOCTD U CTATUCTUKAY.

OO6miee 4ncIo 4acoB, PEKOMEHIOBAHHBIX I M3ydeHus: MareMaTtuku — 340
yacoB: B 10 kiacce — 170 gacoB (5 yacoB B Heaemnto), B 11 knacce — 170 gacos (5
4acoB B HEJIEIIO).

B y4yeObHOM mnaHe Ha M3y4YeHHE Kypca anreOpbl M Ha4ajl MaTeMaTUYeCKOTO
aHaiM3a Ha 0a30BOM ypOBHE OTBOJAMTCA 2 4aca B Heaento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa rojia o0ydenus — 170 dacos.

Ha u3yuenue kypca reomerpur Ha 0a30BOM YpPOBHE OTBOJUTCS 2 4Yaca B

Henento B 10 kiacce u 1 yac B Henenmto B 11 kiacce, Bcero 3a 1Ba roga oOy4eHus -
102 yueOHbIX Haca.



Ha wusyudenue kypca «BeposSTHOCTP M CTaTHCTHKa» Ha 0a30BOM YpPOBHE

OTBOAMUTCS | yYac B HENENI0 B TEUEHHE KaXJIOro rojga oOydeHus, Bcero 68
y4€OHBIX YacOB.

®opmbl yyeTa padodeid NporpaMMbl BOCIIUTAHMS.

BOCIIUTATEJBHBIN INOTEHIMAJI YYEBHOI'O ITIPEIMETA
«MATEMATHUKA»

peayinzyeTcs uyepes:

NPUBJICUCHUEC BHUMAHUS OOYYAIONIMXCS K HMCTOPUM MATEMaTHKH M BKJIATy
PYCCKHX VYUYCHBIX B pa3BUTHUEC HAYKH, WX CHUCTEME J>KU3HEHHBIX IICHHOCTCH,
OOIIIECTBEHHOW TTO3UITMH U 00pa3y KU3HH;

aKICHTHI Ha IICHHOCTHBIC ACTICKThI M3y4acMbIX Ha YPOKaX IMOHITHN U METOJIOB,
NoJ00p TEKCTOBBIX 3aJlad Ha HMCTOPHUYCCKOM, KPAeBETUECKOM, DKOHOMHUYECKOM,
AKOJIOTMYECKOM MaTepHale;

OpraHm3anyilo padoThl C TOTydaeMoOdM Ha ypoke wuHpopmarmed (B T.4.
CTaTUCTHYCCKOW), WHHUIIMMPOBAHUE €€ aHajau3a, OOCYKICHWS, BBICKA3bIBAHHS
00y4aroIMMHCS CBOETO MHEHUS T10 €€ IMOBOJTY, BBIPAOOTKH CBOETO OTHOIICHHS K
HEM;

JIEMOHCTPAIIMIO 00YYaIOIUMCS TPUMEPOB JIYUITUX YETOBEYECKUX KaueCTB Uepes3
0JI00P COOTBETCTBYIOIIUX NMPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4 JJIsl PELICHUS;
MIOMCK PA3HBIX CIIOCOOOB PEIICHUS MPOOJIEMHBIX CUTYaIMA U UX 00CYKIEHUE;
NPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (GopM padoThl C O0YyYarOUMMUCS:
UHTEIJIEKTYaJIbHBIX ~WIP, CTUMYJHUPYIOIIMX I[103HABATEIbHYIO MOTHBAILIMIO
OoOy4JaIuXCsl; MUCKYCCHUH, KOTOpBIE JJAal0T OO0Yy4YarouMMcsi BO3MOXKHOCTD
IPUOOPECTH ONBIT BEACHUS KOHCTPYKTHUBHOTO JUAJIOTa; TPYIIIIOBOM padOTHI WU
paboThl B TMapax, KOTOpbIE ydYaT oOy4JamIuxcs KOMaHAHOW padore u
B3aMMOJICHCTBHIO C IPYTUMU 00yUaIOITMMUCS;

UHUIIMUPOBAHNUE U TOJIEPIKKY HCCIICAOBATEILCKON AEATEIHHOCTH 00YJarOIIuXCs
B paMKax peau3aliid UMH WHIUBHIYAJIbHBIX M TPYIIOBBIX HCCIEIOBATEIIHCKUX
NPOEKTOB, 4YTO JacT OOy4JarommuMcsi BO3MOXKHOCTh MPUOOPECTH  HABBIK
CaMOCTOSITEITFHOTO PEIICHHUS TEOPETHUECKON MPOOJIEMBI, HABBIK TEHEPUPOBAHHS U
oopmieHrss cOOCTBEHHBIX MW, HABBIK YBAXUTEIHHOTO OTHOIICHUS K UYKUM
unesM, oOpMIICHHBIM B paboTax JAPYrHX HCCIENOBATENICH, HABBIK ITYOJINYHOTO
BBICTYIUICHUS TIEpE]l ayAUTOPUEH, apTyMEHTUPOBAHUS U OTCTAWBaHUS CBOCH TOUKHU
3pEHUsL.

ININIAHUPYEMBIE PE3YJIBTATHBI

OcBoenue yueOHOro mnpeamera «MaremMatuka» JTODKHO oOOecreynBaTh

JOCTIDKCHUE Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl CISTYIONINX TUIHOCTHBIX,
METalpeaAMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3yIHTATOB:

JIMYHOCTHBIE PE3YJIBTATHI



JIM4HOCTHBIE PE3yJAbTAThl OCBOCHHUS MPOrpaMMbl y4eOHOIro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOrOo OO0IIecTBa, NPEJICTABICHUEM O
MaTeMaTU4YeCKUX OCHOBAX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
Mmpoleayp TpaxaaHCKoro ooOmecTBa (BBIOOPBI, OMPOCHI W Mp.), YMEHHEM
B3aUMOJICICTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUHM C HX
GYHKIMSIMU U Ha3HAYEHUEM.

[TarproTyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPasKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUMCKON MaTEMaTUKH, IEHHOCTHBIM OTHOIIEHUEM K
TOCTUKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JIOCTHIKEHUM B JPYrUX HayKax, TEXHOJIOTHAX, cpepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

OCO3HaHUEM JTIYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJa;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3AaHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTUKECHUI HAYKU U JIESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIAJIa B MIOCTPOECHUE YCTOWYUBOTO OYIYILIETO.

DcTeTUYeCcKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAas ACTETUKY MATEeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelIeHn, paccyXaeHul;
BOCIIPUUMUHNBOCTBIO K MAaTEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

®Pu3nyecKoe BOCIUTAHUE:

c(OpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEepecax 370pOBOro U 06e30macHoro odpasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3J0pOBOE MUTAHKE, COATAHCUPOBAHHBIM PEXXUM 3aHATUH U

OTJIbIXa, peryispHas buzndeckas AKTHUBHOCTH ); (bu3nIecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHSTUAX CIIOPTUBHO-03/I0POBUTEITHHOM
JeSITETHbHOCTHIO.

TpynoBoe BocliuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYIOIIO0HS, WHTEPECOM K
pasnmuuHbIM  cepam  MPOPECCHOHABHOW  JICSITCIBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOH W e€ NPWIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mpodeccun W peanu3oBBIBATH COOCTBEHHBIC JKW3HCHHBIC IUIAHBI,
TOTOBHOCTHIO M  CIIOCOOHOCTBIO K MaTEeMaTHYECKOMY OOpa30oBaHUIO U
caM000pa3oBaHUI0 Ha MPOTSHKEHUU BCEM JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTUIO B PEIICHUU MPAKTUYECKUX 3a]]a4 MaTeMaTUUYE€CKOM HAPaBICHHOCTH.

DKOJOTrM4YeCKOe BOCIIMTAHHE:

c(hOopMHUPOBAHHOCTBHIO DKOJOTHYECKOM KYJIBTYpPhl, MOHUMAaHUEM BIUSHUS
COITMAJIBHO-3KOHOMHMYECKHUX TMPOIIECCOB Ha COCTOSIHHUE MPUPOIHON M COIMATLHOMN
Cpeabl, OCO3HAaHWEM TJI00AJBHOTO  XapakTepa JKOJOTHYECKUX  IpoosieMm;
OpHEHTAllMEl Ha TPUMEHEHHWE MaTeMaTHYCCKUX 3HAHWUW [JI1 peIIeHHUs 3ajad B



0o0JaCTH OKpy’)Karollell cpeabl, IUIAHUPOBAaHUS TOCTYNKOB U OLEHKU UX
BO3MOJKHBIX ITOCJIEICTBUM JJIs1 OKPY/KAOIIEH CPEbI.

[leHHOCTH HAYYHOTO MTO3HAHUA:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOILIECTBEHHOW NPAKTUKH, TOHUMAHHEM
MaTeMaTUYeCcKO HayKd Kak cQepbl YeNOBEUECKOW eATEeIbHOCTH, 3TaloB €€
pa3BUTUA M 3HAYMMOCTH JUIA pa3BUTHS UWBWIN3ALWH;, OBJIAJACHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTHYECKOW KYyJIbTYpOW KaK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJIATh IMPOEKTHYK) M HCCIEAOBATENBCKYIO NESITEIBHOCTh
UHAUBUAYAIBHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIbTATHBI

MeranpenMeTHbIe pPe3yabTaThl OCBOEHHUS MPOrpaMMbl YU4eOHOTO MpeaMeTra
«MaremaTtuka XapaKTEPU3YIOTCS OBJIQJICHUEM YHUBEPCaIbHBIMU
NMO3HABATEJNBHBIMH  JICHCTBUSIMU,  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMHU
NEeWCTBHUSIMU, YHUBEPCAJIbHBIMU PETYJISTUBHBIMU JICUCTBUSMH.

1) VYHuBepcaibHbie  MO3HABaTeJdbHbIE  JCHCTBUS,  O0ECIEUUBAIOT
dbopmupoBanue 0a30BbIX KOTHUTHUBHBIX IPOIECCOB OOydYArONIUXCS (OCBOEHHE
METOJOB  TO3HAHHMS  OKPYXKAIOIIEro  MHUpa; NPUMEHEHHE  JIOTHYECKUX,
UCCJIeI0BAaTEIbCKUX OTNepaluii, yMeHHi padoTaTh ¢ uHPoOpMaluen).

ba3zoBble tornueckue IeuCcTBUs:

® BBIIBJIATh U XapaKTEPU30BaTh CYIIECTBEHHbIEC NTPU3HAKA MAaTEeMaTUYECKHUX
OOBEKTOB, TMOHATUH, OTHOIICHUH MEXAY MOHATUAMH;, (OPMYIHPOBATH
ONpEeNEeNICHUs]  MOHSATHI;  yCTaHABIMBATH  CYLIECTBEHHBI  MpPHU3HAK
KJacCu(pUKAIIMU, OCHOBAHUS JUIsi OOOOIICHUS W CpPaBHEHHUS, KPUTCPHHU
IIPOBOJIMMOTO aHAJIN3a;

® BOCIpPUHUMATh, (OPMYIUPOBATH M  MPeoOpPa3oOBBIBATh  CYKICHHUS:
yTBEpJIUTEIbHbIE W OTpHUIATENbHBIC, C€IMHUYHBIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

® BBHIIBISATH  MAaTEMaTUYECKME  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npotuBopeunss B (haKTaxX, [AaHHBIX, HAONIOJCHHUSIX U YTBEPKICHHSIX;
npejyiaraTb  KpUTEpUU  JJISI  BBIABICHUS  3aKOHOMEPHOCTEM U
IIPOTUBOPEUHIL;

e JleNlaTh BBIBOABI C KCIOJIb30BAHMEM 3aKOHOB JIOTHUKH, JE€IYKTHBHBIX U
WHJYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

® POBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeIbCTBa MaTeMaTH4eCKHUX
yTBEPKACHUHN (MpsMbIEe U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIUIO,
NPUBOJUTh TPHUMEPHl W KOHTPIPHUMEPHI; OOOCHOBHIBATH COOCTBEHHBIC
CYXKJICHHS U BBIBOJIbI;

e BpIOUpaTh cHoco0 penieHus y4yeOHOUM 3amaun (CpaBHUBATh HECKOJIBKO
BApUMAHTOB pElUIeHUs, BbIOUpaTh HauOoJee NOAXOASUIUMNH C YUYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccnenoBaTenbCKUE IEUCTBUS:



MCII0JIb30BaTh BOMPOCHI KAK HCCIIEIOBATEIbCKUNA MHCTPYMEHT NO3HAHUS;
(GopMynHpoBaTh BOMNPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, NpOOIEMY,
yCTaHABIMBAaTh HMCKOMOE M  JaHHOe, (OpMUPOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOJAUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE MO YCTAHOBJEHUIO OCOOEHHOCTEM MaTeMaTUYECKOro
0o0BEKTa, SIBICHMS, NPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MeEXAy
00BbEKTaMH, SABJICHUSIMHU, POIIECCAMU;

CaMOCTOSITEILHO (OPMYIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJibTaTam
NPOBEIEHHOTO HAOMIOAEHUS, MCCIE0BAHUS, OLIEHUBATh JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IEHU;

IPOrHO3UPOBATH BO3MOXKHOE PpA3BUTHE MPOIECCa, a TaKKe BBIJIBUTaTh
IPENOJIOKEHUS O €r0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Paborta ¢ nundopmanmeii:

2)

BBISIBIIATE Je(DUIIUTE WHOOPMAIIMH, JAHHBIX, HEOOXOAUMBIX JJIsI OTBETa
Ha BOIIPOC | JIJIS PEIICHUs 3a]1auu;
BLIOMpaTh  MHGOPMAIMIO W3  UCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHOOPMAIIUIO
Pa3IMYHBIX BUJOB U (DOPM TIPEACTABICHNUS,
CTPYKTYpHpPOBaTh MH(MOpMAIUIO, MIPEACTABIATh €€ B pa3InuHbIX (hopmax,
WLUTIOCTPUPOBATH TpadUUYECKU;
OLICHUBATh HaAEKHOCTh uH(popMaIuu o CaMOCTOSATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

YHuBepcaibHble KOMMYHHMKATHBHbIE JICHCTBUS, OO0ECIEUYHBAIOT

c(hOpPMHPOBAHHOCTH COLMAIBHBIX HABBIKOB O0YYaOIIUXCS.
OOuieHue:

BOCIIpUHMMATh U  (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUH C
YCIOBUSMH U LETSIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHUSI B YCTHBIX M NMHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS IO
XOJly pelIeHUs 3a1aud, KOMMEHTUPOBATh MOJYYECHHBIN pe3yJIbTaT;

B X0JI¢ 00CYXICHUS 3a/1aBaTh BOTPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBI,
poOJIeMBl, peraeMoi 3aja4un, BRICKA3bIBATh MJICH, HAIICJICHHBIE HA MTOUCK
pEUIEHUs; COMOCTaBJISITh CBOU CYXKICHHUS C CYXKICHHSIMU JPYrux
YYaCTHUKOB JAHalIora, oOHapy»KMBaTh pa3jivuue U CXOJCTBO IMO3UIUK; B
KOppeKTHOU (hopme hOpMyITUpOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
OpEeACTaBIsATh  PE3yNbTaThl  pEUIeHUs  3aJadyd,  AKCIEPHUMEHTA,
UCCIEJOBAaHUsA,  IPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUS C yU4ETOM 3aJ1a4 MPE3CHTAIMN U OCOOCHHOCTEHN ayTUTOPHUH.

CoTpyaHUYECTBO:

NOHUMATh W HCHOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOM U
WHJIMBUAYaJIbHOU pabOThl MPU PEIIEHUH YUYEOHBIX 3a]1a4; IPUHUMATH LEIh
COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacnpenessTh BUAbI padoT, 10roBapuBaThCs, 00CYXKIATh MPOIECC
U pe3ynbTaT padboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;



® y4acTBOBATh B IPyNNOBBIX (hopMax padoThI (0OCYKaeHUsI, 0OMEH MHEHUH,
«MO3rOBbI€ IITYPMbD» U HHBIE); BBINOJHATH CBOIO 4YacTh pPabOThl U
KOOPJIMHUPOBATh CBOM JEUCTBUA C JPYTMMHM YJI€HAMU KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOET0 BKJIa/Ja B OOIIMI MPOIYKT MO KPHUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

3) YHuBepcalbHbIE peryJisiTuBHbIE JIEUCTBUS, obecrieunBaoT
dbopMupoBaHUE CMBICIOBBIX YCTAHOBOK M KU3HEHHBIX HABBIKOB JTUYHOCTH.
Camoopranuzanus:

COCTAaBJIATh IUIAH, AJITOPUTM PEIIEHUS 3aJa4M, BEIOUpATh CIIOCO0 pElIeHus C
y4ETOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C YYETOM HOBOM MH(MOpMAIIIH.

CaMOKOHTPOJIb:

® BIAJCTh HABbIKAMU TIO3HABATEIbHOW pedIeKCMH KaKk OCO3HAHMS
COBEPIIAEMbIX JEHUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB;
BIAJIeTh CcrIoco0aMU  CaMOIIPOBEPKM, CAaMOKOHTPOJS —Ipolecca U
pe3ysbTaTa penieHus MaTeMaTHYeCKOM 3a1auu;

® [pEABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH MpPH PEHICHUH
3a/layd, BHOCHUTb KOPPEKTHUBBI B JIEATEILHOCTH Ha OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBICHHBIX TPYAHOCTEH;

® OIICHHWBaTh COOTBETCTBHUE pe3ylbTaTa LEId U YCIOBUSM, OOBACHATH
OPUYUHBI JOCTH)KEHUS WIM HEIOCTHKEHUS PE3ylbTaTOB JEATEIbHOCTH,
HaXOJUTh OLIMOKY, JaBaTh OLEHKY PUOOPETEHHOMY OIBITY.

YUEBHBIA KYPC «AJITEBPA U HAYAJIA MATEMATHYECKOI'O
AHAJIN3A»

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajga MaTeMaTHYECKOTO aHAM3a» SIBJISETCS OJHUM U3
HamOoJee 3HAYUMBIX B TMpOrpaMMe CTapliel IIKOJIbI, TMOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECIEYMBACT HWHCTPYMEHTANBHYIO 0a3zy Ui H3yYeHHUsS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOll CTOPOHBI, (POPMUPYET JOTHYECKOE H
a0CTpaKTHOE MBIIIJICHUE YyYalluXcs Ha YpOBHE, HEOOXOAMMOM I OCBOCHHUS
KypcoB WH(GOPMATHKH, OOINECTBO3HAHMS, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca yd4alluecs OBJIAJIEBAIOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM
HAyKH, KoTopas (GopMyIupyeT CBOU JOCTHKECHUS B MaTeMaTHUeCKoi popme.

Kypc anrebOpsl 1 Hayan MareMaTHYECKOr0 aHAJIM3a 3aKJIa/IbIBAET OCHOBY IS
YCHEIIHOTO OBJAJICHUS 3aKOHAMHU (DHU3UKH, XUMHUH, OWOJIOTHH, TOHHUMAaHUS
OCHOBHBIX TCHJICHIIMA HKOHOMHKA U OOINECTBEHHOW JKM3HU, TIO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX HU(DPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOIb30BaTh UX B MOBCEIHEBHOM XU3HHU. B ToXXe Bpemsi OBIaJcHUE
a0CTpPaKTHBIMU W JIOTUYECKHM CTPOTMMH MaTEMaTUYECKUMHU KOHCTPYKIUSIMU
pa3BUBAET YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIEHHUS, UCIOJIb30BaTh 0000IIEHNE U KOHKPETHU3allUI0, a0CTparupoBaHue u
aHaJoruo, GopMHUpPyeT KpeaTUBHOE U KPUTHUYECKOE MbIlIIeHHE. B xo/e uzyuenus
anreOpbl M HayaJl MaTEMaTUYECKOro aHajiu3a B CTapuiedl IIKOJEe ydaluecs



MOJYyYarOT HOBBIA ONBIT PEHICHHUS MPUKIAIHBIX 337a4, CaMOCTOSITEIbHOIO
MOCTPOCHUSI MAaTEMAaTHUYECKUX MOJENeH peallbHbIX CUTyalldid U WHTEPIpETalnu
MOJIYYEHHBIX  PEIICHUM, 3HAKOMSITCS C  OpUMEpaMud  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEW B TMPHUPOJE, HAYKE M B MCKYCCTBE, C BBIIAIOIIAMUCA
MaTeMaTUYeCKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc o6nagaer 3HaYyMTEIBLHBIM BOCHUTATENIBbHBIM MOTEHIIMATIOM, KOTOPBIM
peanusyeTcs Kak depe3 y4eOHbIM Marepuall, CoCOOCTBYIOMHNI (OpMHUPOBAHUIO
HAy4YHOTO MHPOBO33pPEHHUS, TaK W uepe3 crnenupuxky ydeOHOU AesiTeIbHOCTH,
TpeOyrouiei CaMOCTOSITEIbHOCTH, AKKypaTHOCTH, MIPOIOTKUTEILHOM
KOHIICHTPAIIMM BHUMaHUSI U OTBETCTBEHHOCTH 3a MOJyYSHHBIN pe3ybTart.

B ocnoBe Mmetonuku oOydeHHs anreOpe M HadajlaM MaTeMaTH4YeCKOIo
aHaJu3a JISKUT JeATeIbHOCTHBIN MMPUHIIUI O0YYCHUSI.

Crpykrypa Kypca «Anredpa 1 Hadajia MaTeMaTHYECKOTO aHalln3a» BKIFOYAET
CIEYIOLIUE COAECPKATEIbHO-METOAUYECKUE JUHUU: «YHHClIa W BBIYUCICHUSY,
«Dynkiuu  u - rpaduku», «YpaBHEHHS W HepaBeHCTBa», «Hauama
MaTeMaTUYeCKOro aHanu3a», «MHokecTBa U JiIoTMKa». Bce OCHOBHBIE
COAEPKATETbHO-METOAMYECKUE JIMHUU H3Yy4aloTCs Ha MPOTSKEHUU [JIBYX JIET
oOydeHus B cTapiied IIKOJIe, €CTECTBEHHO JOMOIHSA APYT Apyra U MOCTEIEHHO
HACBHIIAsICh HOBBIMM TeMaMu U  pazdenamu. JlaHHBIA Kypc  SIBISETCS
WHTETPATUBHBIM, TIOCKOJIbKY OOBEIMHSIET B cebe cojepkaHue HECKOIbKUX
MaTEeMaTUYECKUX NUCIMIUIUH: alredpa, TPUrOHOMETPHSI, MATEMATUYECKHUI aHaIn3,
Teopuss MHOkecTB U Jip. [lo Mepe Toro kak ydaiuecs OBIIaJeBalOT BcE Ooliee
MIUPOKUM MaTEMaTUYECKUM arapaToM, y HUX MOCIEA0BATENbHO (POPMUPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHUYECKyl0 MOJEIb pPealbHOU
CUTyallud, TPUMEHSITh 3HAHUA, TMOJIyYeHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOTO aHalin3a», NIl PEUICHUS] CaMOCTOSITENIbHO CPOPMYIHPOBAHHOM
MaTEeMaTHYECKOH 3a/1auu, a 3aTEM UHTEPIPETUPOBATH MOIYUYEHHBIN PE3YJIbTaT.

CopaepxaTtenbHo-MeTOAMYECKas JUHUA «YUuncna ¥ BBIYMCIEHUS» 3aBEpIIACT
(dbopMupoBaHNE HABBIKOB HCIIOIB30BAHUS JCHUCTBUTEIBHBIX YHUCEI, KOTOPOE OBLIO
HA4aTO B OCHOBHOM IKoje. B crapmeii mkoie ocoboe BHHUMaHUE YEISCTCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYHCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B CeOs
MCIIOJIb30BAaHUE PaA3NUYHBIX (OpPM 3amucu JIEWCTBUTEIBHOTO 4YHCIIA, YMEHHE
pallMOHAJBLHO BBIMOJHATh JEUCTBUS C HUMH, JelaTh MNPUKUIKY, OLICHUBATH
pesynbrar. OOyyaromuecs TOMYyYarT HaBBIKM NPUOIMKEHHBIX BBIUMCICHUH,
BBITIOJTHEHUS JICWCTBHI C YWCIAMHU, 3alMCAaHHBIMH B CTaHIapTHOU (opme,
MCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OIIEHUBAHUS YUCIIOBBIX BBIPAKEHUH.

JIunusa «YpaBHEHUSI U HEPABEHCTBA» pEANMU3YETCS HA MPOTSIKEHHH BCETO
oOydeHHsI B CTapuied IIKOJIe, TOCKOJIbKY B KaXIOM pa3jelie MpOorpaMMbI
MPETyCMOTPEHO PEIICHUE COOTBETCTBYIONIMX 3ajad. OOydJaroniuecsi OBIaJeBaloT
pa3IMYHBIMUA METOJAMHU PEUIEHUs IENbIX, PAlUOHAJIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JOrapuPMUYECKUX UM  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lomyueHHbIe yMEHUS UCTIONB3YIOTCS MPU UCCIIEIOBAHUU
GYyHKIMI ¢ TOMOIIBbIO MPOU3BOAHOM, pEIICHUWH MPUKIAAHBIX 3ajlad W 3aJa4 Ha
HaxOXXJICHUE HAuOOJbIIMX M HAUMEHbIIUMX 3HaueHud ¢yHkuuu. J[annas
cojepkaTelibHasl JIMHUS BKJIIOYaeT B ce0s Takxke (OpMUPOBAHUE YMEHUUH



BBITIOJIHATh pacy€thl 1o ¢opmylaMm, MpeoOpa3oBaHUsl IEJbIX, PANHMOHAIBHBIX,
UPPAIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKKe BBIPAXKECHUH,
collepKallluX CTeNeHH W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuaia MPOUCXOAUT  JajbHEWIlee  pa3BUTUE  ANTOPUTMHUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST y4yaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccyxaeHudi, paboTel C  CUMBOJBHBIMU  (opMamu,  TpeACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPABEHCTB. Anredpa
npearaet 3(P(EKTUBHbIE HMHCTPYMEHTBHI JUISl PEIICHUS MPAKTUYECKUX U
€CTEeCTBCHHO-HAYUYHBIX 3aJ1a4, HATJISAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
SI3bIKA HAYKH.

ConepxartenbHo-MeTonnueckass JuHusg «DyHkmu u rpaduku» TECHO
NepervieTaeTCsl ¢ APYTUMH JUHUSIMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICJIE 3a/1aéT
NIOCJIEI0BATEIBHOCTh U3YYECHUS MaTepuaa. Nzyuenue CTETIEHHOM,
MOKa3aTeIbHOM, JJorapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKIIUHI, UX CBONCTB
U rpaduKoB, UCIONB30BaHUEe (PYHKIMUHA IS PEIICHUS 3a7ad U3 JAPYTuX y4eOHBIX
IPEMETOB U PEATHbHOM JKM3HU TECHO CBSI3aHO KaK C MAaTEMAaTUYECKUM aHaJIH30M,
TaK M C PEIICHUEM ypaBHEHUUW M HEpaBeHCTB. [Ipu 3TOM O0O0JbIIIOE BHUMAHHE
ynaensercss GOpMUPOBAHUIO YMEHHS BBIpaKaTh (POpMysaMu 3aBUCHMOCTH MEXKIY
pa3IMYHBIMU BEJIMUYMHAMH, HCCJIEAOBATh IMOJY4YeHHbIE (YHKIIUU, CTPOUTHh HX
rpaduku. Matepuas 3Toi cojepKaTeTbHON JIMHUU HAlleJIeH Ha Pa3BUTHE YMEHUU
U HaBBIKOB, ITO3BOJIAIOUIMX BBIPAXKaThb 3aBUCHUMOCTH MEXIY BEIWYMHAMHU B
pasnmuuHON (opme: aHAIUTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO aJTOPUTMHUYECKOTO MBINIJIEHUSI, CIOCOOHOCTH K
0000IIEHNIO 1 KOHKPETHU3AIlMH1, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHass n1uHUS «Hadama maTeMaTHYECKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaTeMaTH4YEeCKUX, TaK U MPUKIAJHBIX 33724,
JOCTYITHBIX 00YYaIONIMMCS, Y KOTOPBIX MOSIBISIETCSI BO3MOXKHOCTh MCCIIEAO0BATH U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HAWOOJbIINEe W HAWMCHBIIHE
3HAUEHUS, BBIYUCIATH IUIOMAAU (Guryp u oObEMBI TEl, HAXOAUTH CKOPOCTH H
yCKOpeHusi TmpoleccoB. JlaHHass coaepkarelibHas JIMHHUS OTKPHIBAET HOBBIE
BO3MOXKHOCTH IOCTPOCHHUSI MATEMAaTHYECKHUX MOJENIed pealbHbIX CUTYallUH,
HaXO0XJICHUS] HAWJIY4YILIETO PEIICHUS B MPUKIANHBIX, B TOM YHCIE COLHUAIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTeMaTHYE€CKOIO aHaIn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMaTHLHO-JIOTHUYECKOTO W KPEaTHBHOTO
MBIIIICHUSI, (OPMUPOBAHUIO YMEHHUW PpACIIO3HABATH TMPOSIBICHHUS 3aKOHOB
MaTeMaTUKU B HaykKe, TEXHUKE U HcKyccTBe. OOyuaroumuecs y3HaKOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U UX aBTOpax.

CopaepxaTtenbHO-MeTOANYECKas JTUHUS «MHOXECTBa U JIOTUKa» B OCHOBHOM
MOCBAIIIEHA  BJEMEHTaM TEOPUUM  MHOXKECTB. T[€0pPEeTUKO-MHOKECTBEHHbIE
MPECTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTUKU U MpeiararoT
HauOosiee YHUBEPCATIbHBIN A3bIK, OOBEAUHSAIONINI BCE pa3Aeiibl MAaTEMATUKU U €€
MPUJIOKEHHUH, OHU CBA3BIBAIOT Pa3Hble MATEMATUYECKUE TUCLUUIUIUHBI B €IUHOE
uenoe. I[loaroMy BaxHO AaTh BO3MOKHOCTb IIKOJBHHUKY MOHUMATh TEOPETUKO-



MHO>KECTBEHHBIM S3BIK COBPEMEHHOW MAaTEMATHKM M MCHOJIB30BAaTh €ro JUJIs
BBIPaKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa ¥ Hadajga MaTEMaTUYECKOIO aHajIW3a» HPHUCYTCTBYIOT
TAK)K€ OCHOBBI ~MAaTEMaTUYECKOTO  MOJEIHMPOBAHMS, KOTOpPHIE  IPU3BAHBI
c(hopMHpPOBaTh HABBIKK MOCTPOEHUSI MOJIENIEH peaibHbIX CUTYallui, UCCIEA0BAHMS
ATUX MOJENiel C MOMOIIbIO amnmapara ajredpbl ¥ MaTeMaTHYeCKOro aHaiu3a |
MHTEPIPETAUNHA MOJYYEHHBIX PE3yJbTaTOB. Takue 3aJaHus BIUICTCHBI B KayKIbII
U3 pa3aeaoB MIPOrpaMMBbl, IOCKOJIBKY BECh MaTepUaj Kypca IHUPOKO UCIIOIb3YyETCs
JUISL PELIEHUs NIPUKIIAIHBIX 3a1ad. [Ipy penmeHun peanpHbIX NPAKTUYECKUX 3a7a4
yyaluiuecss pa3BHBAIOT HAOMIOAATENbHOCTh, YMEHHME HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HCIOJIb30BAaTh AHAIOTHIO, 0000IIATh M KOHKPETH3UPOBATH
npobnemy. JlesTenbHOCTh MO (OPMHUPOBAHHMIO HABBIKOB PELIECHUS MPHUKIATHBIX
3a/lay OpraHMu3yeTcs B Mpollecce M3y4YeHUs BCeX TeM Kypca «Anredpa M Hayaia
MaTEMAaTHYECKOTO aHAIIN3a.

COAEPKXAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yucsa v BLIYUCTICHUS

Panronansabie ynciaa. OOBIKHOBEHHBIE W JECATUYHBIC TPOOHM, MPOLEHTHI,
OecKOHeUHble  MepuoAudeckue  apodu. ApudmeTHyeckue  oOmepamud  C
paIMOHAILHBIMU YUCIIaMU, TPE0Opa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeit U MPOIEHTOB JUIsl PEIICHUs] MPUKIAJHBIX 33724 W3 Pa3jIMdHbIX OTpaciei
3HAHUU U PEaJbHOMN KU3HU.

JeucTtBuTenbHble uncna. PanuoHanmbHbIE W MppalMOHAJIbHBIE 4YHCIHA.
Apudmernyeckue omnepanuu C JACHCTBUTENbHBIMH uuciaamMu. [IpubnnxEHHbIe
BBIYHCIICHUS, TTPABUJIa OKPYTJICHHUS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BhIUYNCICHUM.

Crenenr ¢ 1ensiM  mokazateneMm. CraHpmaptHas  ¢dopma  3alucu
JNEUCTBUTEIIPHOTO  4HCia. Vcmonb30oBaHME  MOAXONAIIeH  (GopMBl  3amuCcH
NEUCTBUTENIBHBIX YHWCEN JJIs PELICHUS NPAKTUYECKUX 3aJad U MPEACTaBIICHUS
JAHHBIX.

ApudmeTndyeckuii  KOpeHb  HaTypalbHOW  cTemeHu. JleWcTBus  C
apu(PpMETUICCKUMHU KOPHSIMU HATYypPaJIbHON CTETICHH.

CuHycC, KOCUHYC M TaHT'€HC YHCIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC,
ApPKTAHT€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE TIPEOOpa30OBaHUSI.

[IpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHoBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHEeHHE, KOpE€Hb YypaBHEHHS. HepaBeHCTBO, peEIICHHME HEPABEHCTBA.
MeToa UHTEpPBAJIOB.

Pemienue 1enbix U ApoOHO-pAIIMOHANBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHoMeTpU4ECKUX ypaBHEHU M.



[IpruMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKHUX 3a1ay
Y 3aJ1a4 U3 pa3audHbIX 00J1acTell HAYKU U PEaIbHON KU3HU.

DyHKUUM U TPaPUKHu

Oyukuusi, crnocodsl 3amaHus GyHkuuu. ['paduk dyHkuuu. B3auMHo
oOpaTHbI€ (PYHKITHH.

OO6nactp ompeneneHUus ¥ MHOKECTBO 3HaueHuM ¢yHkuuu. Hymu dyHkumm.
[IpoMesxkyTkH 3HAKOMOCTOSAHCTBA. UETHBIE U HEUETHBIEC (DYHKIIUH.

CrenenHas QyHKUMS ¢ HaTypaJdbHBIM U LENbIM MOKa3arenaeM. E€ cBoiicTBa u
rpadux. CoiicTBa U rpa@uK KOpHS N-OW CTENEHU.

TpuroHomerpuyeckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKHUX
(YHKIUN YKCIIOBOTO apryMEHTa.

Havana MaTeMaTH4eCKOro aHaJIM3a

[locnenoBaTenbHOCTH, CIOCOOBI 3a1aHUs MIOCJIEA0BATENBHOCTEM.
MOHOTOHHBIE MOCIE0BATEIBHOCTH.

Apudmernyeckas u reomeTpuueckas nporpeccud. beckoHeuno yObIBaromias
reoMmerpudeckas nporpeccus. CyMMa OECKOHEYHO YOBbIBaIOIIEH Te€OMETPUYECKOi
nporpeccun. Popmyiia CIOXKHBIX NMPOUEHTOB. Vcnosib30BaHWE NpOrpeccuu s
pelIeHns peajbHbIX 3aJ1a4 IPUKJIAJHOTO XapakTepa.

MHoxecTBa U JTIOTMKa

MHokecTBO, omnepaiuyd HajJ MHoXXecTBamu. Jlmarpammsl Jinepa—BenHa.
[IpuMeHeHnE TEOPETUKO-MHOKECTBEHHOIO amnmapara [Jjsi ONUCaHHs pealbHBIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a7]a4 U3 APYTUX yUeOHBIX TPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO.

11 KIJACC

Yucia 1 BHIYUCICHUA

HartypanbHbie u nienbie yncna. [Ipu3Haky 1eTuMOCTH UETbIX YUCET.

CrteneHb ¢ palioOHaIbHBIM MTOKa3aTeseM. CBONMCTBA CTETICHHU.

Jlorapudwm uncna. JleciTHaHbIE U HATYpaIbHBIC JOTAPUPMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoGpazoBaHre BHIPAKEHUI, COACPIKAIINX JOTAPHUPMBI.

[IpeoOpa3zoBaHre BBIPAKEHUN, COJEPKAIMMUX CTETIEHH C PAIMOHAIBHBIM
[IOKa3aTeNeM.

[Iprmepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zaTenpHbIC YPABHEHHS U HEPABEHCTBA.

Jlorapudmudeckne ypaBHEHHUS U HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIaIHbIX 33/1a4 C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CucreMbl 1 COBOKYITHOCTH PAlMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3JIMuHbIX 00JIacTell HAyKM U peaabHOU
KU3HU.



DYyHKUUM U TPaPUKHu

Oyukius. [lepuonuueckne  ¢yHkuumu. IIpomMexXyTkM  MOHOTOHHOCTH
¢yHkuuu. MakcumMymbl U MUHUMYMbl (QyHKOuu. HawmOosbliee W HauMeHbIlee
3HaueHue (PYHKIHMHU HA IPOMEXKYTKE.

Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U TpadUKH.

[loka3arenbHas u JorapudpmMuyeckast PyHKIUHU, UX CBOMCTBA U TpaduKy.

Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelIeHUs] YPAaBHEHUW U JIMHEHHBIX
CUCTEM.

Hcnonb3oBanue rpadukoB (QYHKIMI AJig HCCIEOBAaHUS MPOILIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PEIIEHUH 3aJad U3 JAPYTUX y4eOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBubie hyHKIMKA. MeTo1 HHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB.

[IpousBonnass  ynkuuu. ['eomerpuueckuit u  (QU3MYECKUH  CMBICIH
MIPOM3BOIHOM.

[IpousBoaHble  d7MeMEHTapHBIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
IPOU3BOJIHON CyMMBbI, TPOU3BECHUS U YACTHOTO (DYHKIIHIA.

[IpumeHeHue Mpou3BOJAHON K MCCIEAOBAHHMIO (DYHKIIMI HA MOHOTOHHOCTH M
sKcTpeMyMbl. HaxoxxieHue HanbosbIIero 1 HaMMEHbIIETr0 3HaueHUs! PYHKIUU Ha
OTpE3KE.

IIpumeHeHne NpPOU3BOJHOM [UIsl HAXOXKJICHHS HAWIy4dlIero peuieHus B
OPUKJIAJHBIX 3aJadax, JUisl OIpPENENIEeHUs CKOPOCTH Ipolecca, 3aJaHHOIo
dbopmymoit uim rpadgukom.

[TepBooOpa3znas. Tabnuia mepBooOpa3HbIX.

WNurterpan, ero reoMerpudyeckuii u (U3NUYECKUN CMBICI. Bplunciaenue
uHTerpana mo popmyne Herorona—JleliOuuma.

IHNPEJIMETHBIE PE3YJIBTATHBI
OcBoeHne yueOHOTO Kypca «AnreOpa ¥ Havalla MaTeMaTHYSCKOTO aHAIM3ay
Ha YPOBHE CpPEHEr0 OO0IIero oO0pa30BaHUs JOKHO 00ECICYMBATH JOCTHIKCHHE
CIICAYIOIHMX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB:

10 KJIACC

Yucsa 1 BBIYUCICHUSA

OnepupoBaTh TMOHATHUSAMH: pPANHOHATFHOE W JEHCTBUTEIHHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOH, POIICHTHI.

Bremmonuate  apudMeTrHdyeckue — omepandd ¢ palHoOHAIBHBIMH U
JEHCTBUTEILHBIMY YHCIIAMHU.

BeimoHSITh IpHOIMKEHHBIC BBIUMCICHUS, UCITIONB3YS MpaBUjia OKPYTJICHUS,
JIenaTh MPUKUJIKY U OIICHKY pe3yJbTaTa BEIYUCICHUH.

OnepupoBaTh TOHATHUSMHU: CTEMEHb C IIEJBIM TIOKA3aTeleM; CTaHAapTHas
dopma 3ammMcu JAEUCTBUTEIHLHOTO YHWCIA, KOPEHb HATYPAIbHOW CTEICHU;



WCIIOJIb30BaTh MOAXOAINYI0 (hOPMY 3alTUCH ACHCTBUTEIBHBIX YMCEN JIJISl PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEJICTABICHUS JAHHBIX.

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC U TaHIE€HC MPOU3BOJILHOTO YTJa;
MCIIOJIb30BaTh 3alHUCh MPOU3BOJIBHOTO yria yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUY.

YpaBHeHUS ¥ HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO; LIEJIOE,
paluoHalbHOE, UPPALlMOHAIBHOE YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
ypaBHEHUE;

BrinonHsaTh npeodpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKECHUN M peniaTh
TPUTOHOMETPUUYECKUE YPABHEHUS.

BrinonHsaTe mpeoOpa3zoBaHus IENIBIX, PAIMOHAIBHBIX W UPPALMOHAIBHBIX
BBIDOKCHUH W pemiaTh  OCHOBHBIE  THUIIBI  IEJbIX, pallMOHAJIBHBIX U
UPPALMOHATIPHBIX YPaBHEHUN U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUSI 1 HEPABEHCTBA JIJIS PEIICHUST MaTeMaTUYECKUX 3a/1au
M 33]1a4 U3 PA3IMYHbIX 00J1acTel HAYKU U PEeaIbHOM KU3HHU.

MopenupoBaTh peajibHble CUTyalluM Ha fA3bIKE aire0pbl, COCTaBISATh
BBIDQ)KEHUSI, YpPaBHEHHS, HEPABEHCTBA II0 YCIOBUIO 3aJlayd, HCCIEI0BaTh
NOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arapara ajureopsl.

DOyHKUUH U TPaPUKH

OnepupoBaTh MOHATUSAMU: (QYHKIUS, CIIOCOOBI 3aMaHusl (PyHKIMH, 00J1acTh
OTpeJICICHUs] ¥ MHOXKECTBO 3HAaYeHUU QYHKIUH, rpadux (yHKIHH, B3aUMHO
oOpartHble (QYHKITUH.

OnepupoBaTh MOHATUSMU: YETHOCTh U HEUYETHOCTh (DYHKIMH, HYIH
(GYHKITUHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonws3oBaTh rpaduku GyHKIMHN 111 peIICHUs] YPaBHCHUH.

Crpouth ¥ unuTath rpaduKu JUHEHHOW (PYHKIIMM, KBAAPATHIHOW (DYHKIIHH,
CTENIEHHOM (DYHKITUU C IIEJIBIM TTOKA3aTeIEM.

Ucnonb3oBate rpadukd (QYHKIUN JUIsI  UCCIENOBAaHUSA TPOIECCOB U
3aBUCUMOCTEH TPH PEIICHUH 3a7a4 W3 JAPYTHX YUeOHBIX MPEAMETOB U peaabHOU
’KU3HU; BBIpXXaTh (OPMYIIaMH 3aBUCUMOCTH MEXITY BETUIHHAMH.

Havana MmaTeMaTH4eCKOro aHajamu3a

OnepupoBaTh TMOHATHUSMHU: TMOCJIENOBATEILHOCTh, apuUpMeTHYeCKas u
reOMETpUYECKask IPOrPECCHH.

OnepupoBaTh MOHATUSIMHU: OECKOHEUHO YyOBbIBaIollas TeoMeTpuuecKas
nporpeccusi, cyMmma 0€CKOHEYHO yOBIBAIOIIEH reOMETPUUYECKOM MPOrpeccuu.

3aiaBaTh MOCIEA0OBATEIBHOCTH PA3IUYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA NMOCIEA0BATEIILHOCTEW U IPOTPECCUM JJISl PEILICHUS
peanbHbIX 3a7a4 NPUKIATHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA

OrnepupoBaTh MOHATUSIMU: MHOKECTBO, ONEPALIMK HaJl MHOKECTBAMHU.



Hcnonp30BaTh  TEOPETHUKO-MHOXKECTBEHHBIM  ammapar Uil ONMCAHHUSA
peaNbHbIX MPOLECCOB W SBJICHUN, MPU PEIICHUH 3aJad U3 JPYrux y4deOHBIX
IIPEAMETOB.

OnepupoBaTh  NOHATUSAMH: ONpENENICHNE,  TEopeMa, CJIE/ICTBHE,
JIOKa3aTENbCTBO.

11 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh MOHATHUSMU: HATypaJbHOE, LEJIOE€ YMCIO; MCIOJb30BaTh
MPU3HAKKU JETMMOCTH LEJIBIX YKCEJI, PA3JI0KEHUE YUCa Ha MPOCThIE MHOXUTEIU
IUISl PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTETIEHb C PAIIMOHAJIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh TMOHATUSIMU: JorapudM UuCiIa, TECATHUYHBIE W HATypajbHbIE
JorapupMsl.

YpaBHeHUsS ¥ HEPABEHCTBA

[IpuMeHsTh CBOWCTBA CTEMEHHW JJIA  TpeoOpa3oBaHUS  BBIPAXKEHUM;
ONEpUPOBATh MOHATUSMH: TOKA3aTEJIBLHOE YpPaBHEHHWE M HEPABEHCTBO; pellaTh
OCHOBHBIE TUIIbI TOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB.

BreimonHaTh mpeoOpa3oBaHUs  BBIPAXKEHUM, COJAEpKANIUX JIOrapu(MBbL;
OIEepUPOBATH MOHATUSAMU: JOrapuPMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE THUIIBI JOTapU(MUYECKUX YPAaBHEHUI 1 HEPABEHCTB.

HaxoauTs pemieHuss npocTelmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMH: CHUCTEMA JIMHEHHBIX YpaBHEHUW U €€ PEUICHUE;
UCITIOJIB30BATh CUCTEMY JIMHEHMHBIX YPABHEHUN JJIS1 PEIIEHUS IPAKTUYECKHUX 3a7a4.

Haxomute pemenrs mnpoCcTEeNIMX CUCTEM U COBOKYITHOCTEM pallMOHATBHBIX
YpPaBHEHUN U HEPABEHCTB.

MopenupoBaTh pealibHbIe CUTyallMM Ha fA3BIKE aireOpbl, COCTABITH
BBIPDAKCHUS, YpPaBHEHHUs, HEPABEHCTBA M CHCTEMBbI IO YCJIOBHUIO 3aJayH,
UCCJIEIOBATh TOCTPOCHHBIE MOJIENIH C HCTIOIB30BAHUEM allliapaTta anreopsol.

DOyHKUUM U TPaPUKH

OnepupoBaTh TMOHATUSMHU: TMepuoaAnYecKas  (YHKIUS, MPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKM OJKCTpeMyMma (yHKIUH, HauOoybpliee U
HAaWMEHbIIIee 3HA4YeHUS (QYHKIUU Ha TMPOMEXKYTKE; HCIOIb30BaTh WX IS
uccien0Banus PyHKIUH, 3aJaHHON TpaduKoM.

OnepupoBaTh MOHATUSAMH: TpadUKH TOKA3ATEIHHOMW, JIOTapu(OMHUUECCKOU U
TPUTOHOMETPUYECKUX (DYHKIMI; N300pakaTh MX HA KOOPJAWHATHOM TUIOCKOCTH H
HCMOJIB30BATH JJISl PELICHUS] YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOW TUIOCKOCTU TpadUKH JIMHEWHBIX YpaBHEHUH
Y UCTI0JI30BaTh UX JJIsl PEIICHUSI CUCTEMBI JIMHEUHBIX YPaBHECHUM.

Ucnonw3oBate rpaduku QyHKUMA IS  HUCCIEIOBAaHMS MPOIECCOB U
3aBUCUMOCTEH U3 APYTrUX y4eOHBIX NUCIUILIUH.

HayvaJyia MaTeMaTH4€CKOI0 aHAJIU3A



OnepupoBaTh MOHATUAMU: HENpPEpPbIBHAS (QYHKUHUSA; TPOU3BOJIHAA () YHKIIHH;
UCII0JIb30BaTh FTEOMETPUUYECKUN U (PU3HUECKHUI CMBICI MPOU3BOAHON JIsl pELICHUS
3a/1au.

HaxoauTe npou3BOgHBIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCIATD MPOU3BOIHBIE
CYMMBI, TPOU3BEJEHUS, YACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh MPOU3BOAHYIO AJIA HCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBbI, TPUMEHSTh PE3yJIbTaThl HCCIEI0BAHUS K TOCTPOCHUIO TPadUKOB.

Hcnonp3oBaTh NPOU3BOAHYIO UISL HAXOXXICHUS HAWIIYYIIErO0 pPEUICHUS B
IIPUKJIaHbIX, B TOM YHCJIE COLIMAIbHO-DKOHOMUYECKUX, 3a1a4ax.

OnepupoBaTh MOHATUSIMH: T[epBoOOpa3Hass W  MHTErpall; TMOHUMATH
reoMeTpUYeCKui U U3NUECKUN CMBICI HHTErpaa.

Haxonute nepBooOpa3Hble 3JeMEHTapHbIX (DYHKIMM; BBIYHCIATH MHTETpal
no ¢popmyne Herorona—JIeitoHuna.

Pemate npukiiagHele 3aayv, B TOM 4YHUCJI€ COLMAJIBHO-DKOHOMMYECKOI'O U
(du3MUecKoro xapakrepa, CpeACTBAMU MaTEMAaTHYECKOTO aHATU3a.

Oco0eHHOCTH OLEeHKH M0 Yy4YeOHOMY Kypcy «AJredpa W Hayajaa
MaTeMaTH4YeCKOro aHAJIN3a»

OneHka TpeaIMETHBIX pe3yJbTaTOB OCYILIECTBISIETCS B XOJie TMPOIEAyp
TEKYIIEro, TEMaTUHIECKOT0, IPOMEKYTOYHOTO M UTOTOBOTO KOHTPOJISL.
Oco0OeHHOCTH OIIGHKM 1O ydyeOHOMY TpeaMeTy «Aurebpa ©  Hayala
MaTEMaTHYECKOr0 aHaIM3a» MPEACTaBIEHbl B MPUJIOKEHUH K 00pa3oBaTEeNbHOMN
porpaMmMe CpeHero o0Iiero 0opa3oBaHusl.

I'paduk KOHTPOJIBLHBIX MEPONPUATHIA

10 kaacc
Busl koHTpOJIS I monyrogue | Il Hmoeo 3a 200
KOJIMYECTBO | MOJIYTOJIUE | KOAUYECMBO
KOJIMYECTBO
CrapTtoBas guarHoctuka | 1 1
KonTtponsHas paborta 1 2 3
KontpomnsHas pabota 3a |1 1
1 o/t
HUrtorosass KOHTpoOJIbHAsS 1 1
pabora
Htoro pabort 3a rox 3 3 KommaectBo 6 /9%
11 knacc
Buael koHTpOIIA [ nonyrogue | 1l HUmozo 3a 200
KOJIMYECTBO | MOJIYTOJIUE | KOAUYECMBO
KOJIMYECTBO
BCBY 1 1
KonTponpHas pabota 3 2 5
Konrtponbhas paborta 3a | 1 1




1 o/r

HroroBas KOHTpOIbHAs
pabota B popmate EI'D

1

Nroro pabot 3a roj 5

Konuuecto 8 /8%




TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kon4yecTBO 4acoB | Dj1eKTPOHHBIE
Ne | HammeHoBaHMe pa3/iesioB U (undposrbie)
/11 | TEM MPOTrpaMMBbl B KonTtpoJbHbie | 00pa3oBaTe/ibHbIe
cero padoThI pecypchl
MHoxecTBa panMOHAIBHBIX )
U JEUCTBUTENBHBIX YHUCEN. 1+1(craproBas httD.//?ChOOl-
1 p 14 collection.edu.ru/collec
al[MOHAIbHBIC YPAaBHCHHS U JNAarHOCTHKA) - -
tion/matematika
HEPaBCHCTBA
DOyHKIUH u rpauKH. http://school-

2 | Crenenb C 1EJIBIM | 6 collection.edu.ru/collec
[I0Ka3aTeiIeM tion/matematika
ApubdmeTndeckuii KopeHn N-

P P p http://school-

3 ¥ CTCHERt-1 18 L1l sa 1 collection.edu.ru/collec
HUppanuonanbsHbie ToJTyroaue) tion/mat - t'.k
yYpaBHCHHS M HEPABCHCTBA [ e S
dopMyJIBl  TPUTOHOMETPHH. http://school-

4 | TpuronomeTpudeckue 22 1 collection.edu.ru/collec
ypaBHEHUS tion/matematika
[ocnemoBaTeTbHOCTH u http://§Ch00|-

) S collection.edu.ru/collec
IIPOTPECCHH . 5

tion/matematika
[ToBTOpenne,  06oOLIEHNHE, http://§Ch00|-

6 N 3 1 collection.edu.ru/collec
CHCTEMAaTHU3allUs 3HAHUN - -

tion/matematika
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http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
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http://school-collection.edu.ru/collection/matematika

11 KJIACC

No KonnvecTBo Yacos DIIEeKTPOHHbIE

11/- HaumeHoBaHue pasaesioB (undposbie)

[ | TeM HmporpamMmel B KOHTpOIbHDIE oOpa3oBaTeJIbHbIE

€eT0 | paGoTsI pecypent
CreneHb ¢ panvoHaIbHBIM
[MOKA3aTEJICM. http://school-

1 |Iloka3zarenbHas QyHkws. |12 1+1(BCBY) |collection.edu.ru/collec
ITokazarebHbIE tion/matematika
ypaBHeHI/ISI nu HepaBeHCTBa
gogiiﬂn(ﬁMmeCKaﬂ http://school-

2 JIZrapmanqecme 12 1 collection.edu.ru/collec
ypaBHeHI/ISI u HepaBeHCTBa tlon/matematlka

3 TyI/II‘(I)IHOMe qucfne 19 1 collection.edu.ru/collec
ngaBeHCTsz tion/matematika

http://school-

4 gpzﬁi?eﬁgh osmonsoit | 24 }+1(Kp ) 3 1 collection.edu. ru/collec

P p a foayroame tion/matematika
Mireroa " ero http://school-
5 0 I/IMGII)KBHI/IH 9 collection.edu.ru/collec
P tion/matematika
http://school-
6 |Cucremsl ypaBHCHHIA 12 1 collection.edu.ru/collec
tion/matematika
HarypanbHble ¥ LeJble DS/ S ChaniE
7 wena 6 collection.edu.ru/collec
tion/matematika
http://school-

8 Eﬁ)cicﬁ)ae;ﬁ’ H(f;fanljﬁgm’ 18 1 collection.edu.ru/collec

1 tion/matematika
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YUYEBHBIN KYPC «'EOMETPHS»

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeIHEro oOIlero
oOpazoBaHusi OOYCJIOBJIEHAa MPAKTUYECKOW 3HAYUMOCTHIO METANPEIMETHBIX H
MPEAMETHBIX PE3YJIbTaTOB OOyYECHHUS T€OMETPHUH B HANPABJICHHH JIMYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (opMUpoBaHUs (YHKUMOHAIBHOW MaTeMaTUYEeCKOu
IPaMOTHOCTH, U3YUYCHHS IPYTUX yU4eOHBIX AUCIMUIUIMH. PazBuTHe y 00ydaronmxcs
MPaBWIIBHBIX TPEICTABICHUNA O CYIIHOCTH W TMPOUCXOXKICHUU TC€OMETPUUYCCKUX
a0OCTpaKIUii, COOTHOILICHUH PEATHLHOTO W HJICATIBHOTO, XapakTepe OTPaKCHUs
MAaTEMATUYECKOW HAYKOW SBJIECHUM M IIPOLECCOB PEAIBHOTO MHPA, MECTE
T€OMETPHUH B CUCTEME HAYK M POJIM MATEMAaTHYECKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHWH U B MIPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yUYalIuxcs, a TaKKe Ka4deCTB MBIIUICHUS, HEOOXOMUMBIX JJIsS aJanTalud B
COBPEMEHHOM OOIIIECTBE.

I'eomeTpus siBasieTcss ogHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETrO
obmero oOpa3oBaHUs, TaK Kak OOECIEYMBAECT BO3MOXHOCTh H3YUYCHMsI Kak
JUCITUIUIMH €CTeCTBCHHO-HAYYHOW HAIIPaBJICHHOCTH, TaK U TYMaHUTApHOM.

Jlornueckoe MbIIUIeHHE, (GOPMUPYEMOE TIPU H3YUYCHHH OOYYarOIIMMUCS
NOHSTHIHBIX OCHOB T€OMETPHUHU U IMTOCTPOCHUH IIETTOYKH JIOTHICCKUX YTBEPKICHHH
B XOJ€ pelIeHUs TeOMETPUUECKHX 3a/lady, YMEHHE BBIJIBUTaThb U ONPOBEPrarhb
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a/7ad €CTeCTBEHHO-
HAYYHOTO IIUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIacTAX MAESITeNIbHOCTH 4enoBeka. OpHeHTalus 4YejoBeKa BO BPEMEHHU H
POCTPAHCTBE — HEOOXOJIMMOE YCJIOBHE €ro COIHalIbHOro ObITHS, ¢dopma
OTpPaKEHHUSI OKPY’KAIOIIEr0 MHpA, YCIOBHUE YCIHEIIHOTO MO3HAHUS U aKTHBHOTO
npeoOpazoBaHusi  AeicTBUTENbHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0O0BEAWHSACT pa3HbIC BHUABI Y4eOHOM H TPYAOBOM JEATEIHHOCTH,
ABJIAETCS OJAHUM U3 TMPOPECCHOHAIBHO BAXKHBIX KAauyeCTB, MOITOMY aKTyajbHa
3amaya (popMUPOBaHMS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOMN JACATEIBHOCTH 10 MHOTUM HaIPaBICHUSIM.

Ilens ocBoeHus mporpammbl ydebHOro kypca «l'eomerpus» Ha 06a30BOM
ypoBHE 0O0yueHuss — 00meoOpa3oBarebHOE U OOIIEKYIbTYPHOE pPa3BUTHE
oOydarommxcs  4epe3  OOecredeHHe  BO3MOXXHOCTH  MPUOOpPETCHUS |
WCMOJIb30BAHUS CHCTEMATHYECKUX TEOMETPUYECKMX 3HAHUM W JICWCTBHUI,
cnenupUIHBIX TEOMETPHUH, BO3MOXXHOCTH YCTEIITHOTO MPOJIOJDKEHUS 00pa30BaHUS
0 CTICTIHAIBHOCTSIM, HE CBS3aHHBIM C MPUKIIAHBIM HCIIOJIH30BAHIUEM T€OMETPHH.

[Iporpamma mo TeoMeTpuu Ha 0a30BOM ypOBHE TIpeIHAa3HA4YeHA IS
oOydJarommXcs CpeHEH MIKOJIbI, HE UCTBITHIBABIINX 3HAUYNTEIBHBIX 3aTPYAHCHHM
Ha ypOBHE OCHOBHOTO 00I1ero oOpa3oBaHus. TakuMm oOpa3omM, oOydaromuecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIME MATEeMATHUYECKHE YMEHUS, CBSI3aHHBIC
co crnenmuPUKOl TEOMETPHUH W HEOOXOJUMBIC IJIsi KU3HA B COBPEMEHHOM
oOmiectBe. KpoMe 3TOro, oHM MMEIOT BO3MOXHOCTb U3YyUYUTh T'€OMETpUIO Ooiiee



rJIyOOKO, €CIM B JaJbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B T'€OMETPHUYECKUX
3HAHMSX B MPOPECCUOHAIBHON AEATENBHOCTH.

JlocTikeHue 1enu OCBOEHHS MpOrpaMMbl OOECIEUMBAETCS PEIICHHEM
COOTBETCTBYIOIIMX 3axad. llpuopureTHbIMM 3aJayaMH  OCBOEHHS  Kypca
«"'eomeTrpun» Ha 6a30BoM ypoBHe B 10—11 knaccax siBISIOTCS:

e (opmupoBaHHe TMpEACTaBICHUS O TEOMETPUM KaK YacTh MHUPOBOM

KYJbTYpPBI 1 OCO3HAHHE €€ B3AaMMOCBS3U C OKPYX AIOIINM MUPOM;

e (opmupoBaHHE TNpeACTaBICHUS O MHOTOTPAaHHUKAX U Tellax BpallleHUs
KaK O BOXHEWIINX MATEMAaTHUYECKUX MOJENSX, MO3BOJISIOMINX ONUCHIBATH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOLIETO MUPA;

e (QopmupoBaHMe yMeHHUs paclo3HaBaTh Ha YepTekKaxX, MOJENAX U B
peasbHOM MHpPE MHOTOTPAHHHUKH U T€Jla BPAILCHHUS;

® OBJAJICHHE METOJaMM DPEIICHUs 3aJlay Ha MOCTPOCHUS Ha M300paKeHHUSIX
POCTPAHCTBEHHBIX PUTYD;

e (QopmupoBaHue yMeHHS ONEPUPOBATH OCHOBHBIMU TOHATUAMH O
MHOT'OTpaHHUKAaX M TeJlaX BPAlllEHUs] U UX OCHOBHBIMH CBONCTBAMU;

® OBJIAJICHHE  ANTOPUTMAMHU  PEIICHUS  OCHOBHBIX  THUIIOB  3a/ady;
dbopMupoBaHHME  yMEHHUS  TPOBOJAUTH  HECJIOXKHBIE  JIOKa3aTelIbHbIE
paccyKIeHUs B XOJI€ PEUIEHUs CTEPEOMETPUYECKHX 3aJad MU 3a7ad ¢
PaKTUYECKUM COAECPKAHUEM;

® pa3BUTHE UHTEJUIEKTYaIbHbBIX U TBOPYECKUX crocoOHocCTeH
oOydJaromuxcs, TMO3HABaTEJIbHOM  AKTUBHOCTH,  MCCIIEIOBATEIbCKUX
YMEHUW, KPUTHYHOCTH MBILJIEHUS;

e (dopmupoanue G yHKIMOHATBHON I'PAMOTHOCTH, pEIEBaHTHOM
FEOMETPUM: YMEHHUE pacClo3HaBaTh MPOSBICHUS T'€OMETPHUUECKUX
NOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEW B pEANTbHBIX >KMU3HECHHBIX
CUTYyallUSIX W TPHU HM3YYECHUU NPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTCH M 3aKOHOMEpHOCTEeH, (OpMYyIHpOBaTh HMX Ha S3BIKE
TEOMETPUH U CO3aBaTh T€OMETPUUECKUE MOJIEIIH, TPUMEHATh OCBOCHHBII
FEOMETPUYECKUN amnmapaT Uisi PEUIEHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATh U OLICHUBATH MOJIyYECHHBIE PE3YJIbTATHI.

OTnHYUTENPHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSI BKIIOUEHUE B KypC
CTEpEOMETPUM B Hayvajle €ro M3y4YeHus 3aJay, peIIaeMbIX Ha YpPOBHE
WHTYUTHBHOTO TIO3HAHUSA, ¥ OTPEJEIEHHBIM 00pa30M OpraHu30BaHHAs padoTa Ha
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO M IPOCTPAHCTBEHHOTO
MBIIIJICHHS, CTUMYJIUPYET NMPOTEKAHUE WHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JaJIbHENIIEMY U3YUYEHHUIO IIPEAMETA.

IIpennourenue oTAA€TCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOCH OCHOBE YyBCTBEHHOCTb IPEIMETHO-
MPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydJalmuxcsi B Kypce CTEPEOMETPHM IPOBOAUTCA 3a CUET pelmeHus 3aaad Ha
CO3JaHME€  NPOCTPAaHCTBEHHBIX O00pa3oB W  3374a4 Ha  ONEpPUPOBAHME
IIpOCTpaHCTBEHHbIMU oOpa3zamu. CoznaHue oOpa3a IPOBOAUTCSA C ONOPOM Ha



HarJIAIHOCTh, a ONEpUpOBaHHE O0Opa3oM — B YCIOBUSAX OTBICYEHHUS OT
HaIJIIHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 UCXOJAHOIO COACPKAHUS.

OcHoOBHBIE cozaepiKaTenbHble TUHUU Kypca «l'eomerpum» B 10—-11 kimaccax:
«MHororpanHukmn», «IIpsiMble U TUIOCKOCTU B MPOCTpaHCTBe», «Tena BpameHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JIOTUYECKUX YMEHHI
pacnpenensieTcss He TOJbKO MO COJEp)KaTeIbHbIM JIMHUSAM, HO M 1O ToJaM
o0y4eHHs Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl.

Copnepxanue 00pa3oBaHMsI, COOTBETCTBYIOUIEE MPEIMETHBIM pE3yJIbTaTaM
OCBOEHHs paboyeill mporpammbl, pacnpeleleéHHbIM [0 TroJaM OOydeHHs,
CTPYKTYPHUPOBAaHO TakuM oOpa3oM, 4YTOObl OBJIaJIEGHUE TECOMETPUUYECKUMHU
HNOHSTUSIMU ¥ HaBbIKAMH OCYILECTBIISIIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOUAJIUCH B
oOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN OOydyarolUXCs, paclIupsis U
yray0sis e€, o0pasysi IpOYHble MHOXKECTBEHHBIE CBS3H.

COAEPKXAHHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHS  CTepeoMeTpuu. Touka, Tmpsmas, IUIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 aKCMOMAaTHYECKOM IOCTPOSHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnonokeHue MpsIMBIX B MPOCTPAHCTBE: IE€pPECEKAIOLIUECH,
napajuieJibHble W CKpelluBaromuecss ImpsMble. [lapaninenbHOCTh NOPSIMBIX H
IUIOCKOCTEN B TMPOCTPAHCTBE: IMAapajuleibHbIE TMpPSMbIE B IPOCTPAHCTBE;
NapajuieIbHOCTh TPEX MPSAMBIX; MapauIeIbHOCTh NPSIMOM U IJIOCKOCTU. YTJBI C
COHANPaBJICHHBIMU CTOPOHAMU; YroJl MEXAy MNpSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTH TIOCKOCTEH: MapajuieIbHbIC IUIOCKOCTH; CBOICTBA
napajuieNIbHBIX — TIocKocTei. Ilpocrteimue mpocTpaHCcTBEHHbIE (QUTYpHI Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenurne; MoCTPOSHNE CEYCHHIA.

[leprieHAUKYISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPHEHIAUKYISPHBIE MPAMBIE B
MIPOCTPAHCTBE, IIPSMBIE MapajuIeNIbHbIE W NEPINECHAMKYISPHBIE K IUIOCKOCTH,
MIPU3HAK MEPHEHIUKYISPHOCTH MPAMOM M IUIOCKOCTH, TEOpeMa O MpsAMOM
MEPIEHANKYJIAPHON IUIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YO MEXAY MPSAMON U
IUIOCKOCTBIO;  JABYIPaHHBIM  YroJ, JIMHEWHBIM Yroia JABYTPaHHOrO  yrija.
[leprieHAMKYJISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE
OT MNpAMOM 10  IUIOCKOCTH,  TpPOEKUUs  (Qurypel Ha  IUIOCKOCTb.
[leprieHAUKYISIPHOCTh  TUIOCKOCTEW: MPU3HAK  NEPIECHAUKYJISIPHOCTH  JIBYX
wiockoctei. Teopema 0 TpE€X NEPHEHAUKYJIIIpaXx.

MHoOrorpaHHuKH

[ToHsATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHHKA, BBINYKJIbIC
Y HEBBINMYKJIbIE MHOIOTPAHHUKH; pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBI; MpsiMasi U HAKJIOHHAsl MPU3MBbI; OOKOBas U
MOJIHAs MTOBEPXHOCTH MIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajiefienune]; 1 ero cpoucrtsa. [lupamupma: N-yronpHas nupamMuga, rpaHd U



OCHOBaHHE MUPAMU[IbI; OOKOBASI M TIOJIHAS IOBEPXHOCTh MUPAMM/JIbI; TPaBUIIbHAS U
yced€HHasg nupamMuga. OJEMEHTBHl Npu3Mbl M nupamuasl. [IpaBuibHbIE
MHOTOTPAaHHUKU: MOHATHE MPABUJIBHOTO MHOTOTPAaHHMKA; MPAaBWIbHASA MpU3Ma U
IIpaBUJIbHAS NMPaMHUJa; NpPaBUIbHAs TPEYroJibHAS IHMpPaMHUIa W NPABUIBHBIN
TeTpa’ap; Kyo0. IlpencraBneHue o MNpaBUWIBHBIX MHOTOIPAHHHUKAX: OKTadp,
nonexa’ap u ukocasap. CeyeHus npru3Mbl U TUPAMUIBI.

CummMmeTpusi B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IMPSMOU,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IHpaMHIAX, HapaJUIeIeNuIenax,
MIPAaBUJIBHBIX MHOTOTPaHHUKAX.

Bbruncienne 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, JHUaroHalid, YIJIbL.
[Inomaar OOKOBOM MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSAMON MPHU3MBI,
IoNaJb OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOW MPU3MBI.
[Inomaasr OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MUPaMUIBbI,
TeopemMa o TMiIom@aau yceu€éHHoW mnupamuiabl. [lonstue o6 o0BEMe. OO0BEM
NUPaMUIbI, TPU3MBI.

[lono6ubsie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00bEMaMu TOJIOOHBIX TEJI.

11 KJIJACC

TeJsia BpalueHus

Hunuaapuyeckas MOBEPXHOCT, oOpasyromiue WIHMHIPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMOBEPXHOCTU. [lunuHap: ocHoBaHUsA U
OOKOBasi TMOBEPXHOCTh, OOpasymollas W OCh, IJIOMAAs OOKOBOW U TMOJHOM
OBEPXHOCTH.

Konunueckas moBepXHOCTb, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHMYECKON moBepXxHOCTH. KOHyC: OCHOBaHME U BeplInHa, 00pa3yromias
U OChb, IUIOHaZAh OOKOBOW M TIOJHOW TIOBEPXHOCTHU. YCEUEHHBIM KOHYC:
o0OpasyroIiue U BEICOTa; OCHOBAHUS M OOKOBAs MOBEPXHOCTb.

Cdepa u map: HmeHTp, paauyc, AUaMETp; IUIOMIAAb IMOBEPXHOCTH C]eEpshl.
Bzaumnoe pacrnonoxenue chepsl U IMIIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
IJI0IAIb CEepHI.

N306pakeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka NUIMHIpA U KOHYCA.

KoMmOunanumu Tenm BpalmieHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpAIIICHHUS.

[Tonsitre 06 06BEMe. OcHOBHBIC cBOMCTBa 00BbEMOB Ten. Teopema 006 00béMe
MPSIMOYTOJIFHOTO Tapajuienienumena u ciaeactsus u3 He€. OO0bEM 1mIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuenuss mwivHApa (TApaJUICIBHO W TIEPICHIUKYISIPHO OCH), CEUYCHHUS
KoHyca (TapaJiieIbHOC OCHOBAHHMIO W TIPOXOJAIIEE UYepe3 BEPIIUHY), CECUCHUS
mapa.



BexTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mnockocty U B pocTpaHcTBe. Cl10)KEHUE U BBIYNTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4uCio. Pa3nokeHue BEKTOpa 10 TPEM HEKOMILIAHAPHBIM
BekropaM. IlpaBmiio mapamuienenunena. Pemienue 3amad, CBS3aHHBIX  C
IIPUMEHEHUEM IIpaBUil JACUCTBUU € Bekropamu. IIpsamoyronpHas cucrema
KoopauHaT B mpocTpaHcTBe. Koopamnatel Bektopa. llpocreimme 3amaun B
KOOpAMHATax. YToJd Mexay BekTopamu. CKalIpHOE NPOU3BEICHHE BEKTOPOB.
Breluncnenne yrioB Mexy MPSMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IPU PELICHUHN T€OMETPUUYECKUX 3aaY.

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUU M CICACTBUS W3 HUX IPU PEIICHUH
r€OMETPUYECKHUX 3a/1a4.

OnepupoBaTh MOHATUSMH: MTAPATIICIBHOCTD U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y MJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCloOIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMH: JABYTPAHHBIA YTOJI, TpaHU JBYI'PAHHOTO YIJIa,
pedpo ABYrpaHHOTO yIJjla; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBINA
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, PABWJIbHBI MHOTOTPAHHHUK.

Pacno3snaBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (MMUpaMuia; IpU3Ma,
IPSAMOYTOJILHBIN TTapajuieNieuIe, Kyo0).

Kiaccupunupoath ~ MHOTOTpPaHHUKH, BHIOMpas  OCHOBaHUSA  JUIS
KiaccupuKkauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; IPaBUIbHBIC
MHOTOTPaHHUKH; TIPSMBbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OnepupoBaTh MOHATUSIMU: CEKYIAsl MJIOCKOCTh, CEYUEHHE MHOTOTPAHHUKOB.

OOBSACHITH IPHUHITUTIBEI TOCTPOSHUS CEUCHU M, UCITOIB3Ys METOT CICOB.

Ctpouth C€UE€HMSI MHOTOTPAHHMKOB METOJOM  CJIEJOB, BBINOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemate 3aaun Ha HAXO0XKJACHHUE TEOMETPHUUECKUX BEJIUYMH O o0pasiiaM Wiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MPH PpEIICHUHU
CTaHJIAPTHBIX MAaTEMATHYECKUX 3a7a4 Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKA [JIO IUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TPSIMBIMH.

PemraTte 3a1aun Ha HAXO0XKJACHHUE TEOMETPHUUECKUX BEJIUYHH 1O o0pasiiaM Wiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJUTUYECKUE METOJbl NPH PpEIICHUHU
CTAaHIAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXKIY
CKpPCIIMBAIOIIUMHUCA TPAMBIMHA, MEXKAY NPIMOM W  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00bEMBI U TIJIOMIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ MNOpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXIY
IJIOIA/ISIMU TTIOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HWHTEPIPETUPOBATH HHOOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensaTs reoMerpuueckue ¢GakThl JUISI PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANOoNIaralMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS TPUMEHECHUS
3a/1aHbl B SIBHOU (hopme.

[IpumensAT, mpoCTEWIIME MPOTPAMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOUTE TpPUMEpPBI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJIyYEHHBIC 3HAHHWS Ha IPAKTUKE: AaHAIU3UPOBATH pPEabHbIC
CUTyallud W TPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKu CPOPMYJIUPOBAHHOW MPOOJIEMBbI, MOACIHPOBATh pPEaTbHBIC
CUTyallud Ha A3bIKE TE€OMETPUH, MCCIEA0BATh IIOCTPOCHHBIE MOJECIU C
UCITOJIb30BAaHUEM T€OMETPUUECKUX MTOHSATHI U TEOpeM, amrmapara ajre0psl; pemarhb
[IPAKTUYECKUE 3a7]a4H, CBS3aHHbBIC C HAXOXKIEHUEM IT'€OMETPUYECKUX BEIINYUH.

11 KJIACC

OnepupoBaTh MOHATUAMH: LUIUHAPUYECKAs] MOBEPXHOCTh, OOpasyrolue
IWIMHJIPUYECKON  MOBEPXHOCTH;  LMJIUHIP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

Pacnio3naBath Tena Bpamenus (IUIMHAP, KOHYC, cdepa U map).

OOBSACHITH CIIOCOOBI TIOJTYYSHUS TEJT BpAIICHHUS.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Beruucnsate  00BEMBI M IUIOMIAMM  TIOBEPXHOCTEH  TeNm  BpalleHHS,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHUK, BIHMCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMS.

BBIYUCISATh COOTHOMICHUS MEXIY IUIOMIAJSIMUA MOBEPXHOCTEH M 00BEMaMU
MOTOOHBIX TEJL.

N300paxkate m3ydaemble (PUTYpBl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrImoTHATH (BBIHOCHBIC) TIIIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00 BEMHBIX
buryp: Bu cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJT BPAIIICHHUS.



W3BnekaTp, WHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTeXax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JEWCTBUS  CJHOKEHHS BEKTOPOB, BBIYMTAHUSA BEKTOPOB H
YMHO>KEHHUS BEKTOpa Ha YUCIIO, OOBSACHATh, KAKUMHU CBOMCTBAMU OHHU 001a/1at0T.

[IpuMeHATh TPaBUIIO NAPAJLIEIEITATIEAA.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YrOJl MEXKIY
BEKTOPAaMH, CKAJIIPHOE NMPOU3BEEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBI.

HaxonuTe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXIY
BEKTOpAaMM, CKaJspHOE IMPOMU3BEACHUE, pACKIAAbIBATH BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B J€KAPTOBOM CUCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckre (aKThl AJIS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJarallinX HECKOIBKO IIaroB PEIIEHUs, €CIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

Pemate mpocreiine reoMeTpUYECKHE 3a/ladyd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaum Ha [10Ka3aTeNbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYHMH N0 00pa3liaM WM alrOPUTMaM, IPUMEHSS
U3BECTHBIE METO/bI IIPU PELICHUU CTAHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaAT, mpocTeiime OpOorpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IprBOAUTE THpHUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IMPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHsATh TMONyYEeHHBIE 3HAHWA HA MPAKTUKE: AHAIM3UPOBATH pPEaJbHbIE
CUTyallUM W MNPUMEHATh W3YYCHHBIC IOHATHS B NPOLECCE IIOUCKA PELICHUS
MaTeMaTH4eCKu Cc()OpMYIUPOBAHHOM MPOOJIEMBI, MOJIETUPOBATH pEabHBIC
CUTyallUl Ha S3bIKE TIEOMETPUM, HCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCTONb30BAHUEM T€OMETPUYECKUX IMOHATUH U TeopeM, ammapaTta ainreOpsl;
pemaTth NPaKTHUYECKHE 3aJadM, CBSA3AHHBICE C HAXO0XIACHUEM I'€OMETPUYECKHUX
BEJINYUH.

Oco0eHHOCTH OLIEHKH 10 YueOHOMY Kypcey «I'eomeTpusi»

OueHka NMpeaMETHBIX PEe3yJIbTaTOB OCYIIECTBISIETCS B X0JI€ MPOLEAYP TEKYIIETO,
TEMATHYCCKOI'O, IIPOMCIKYTOUYHOI'O 1 UTOIOBOT'O KOHTPOJIA.

Oco0eHHOCTH OIIEHKH TO0 y4eOHOMY TpenMeTry «l'eomeTpus» MpencTaBlIeHBbI B
IPWIOKEHUH K 00pa30BaTeIbHOM MpOorpaMMe CPeIHEro 001ero oopa3oBaHumsl.



I'paduk KOHTPOJIBLHBIX MEPONPUSATHIA:

10 kiace
Bunbl koHTpOIIS [ nonyronue | Il Hmoeo 3a 200
KOJIMYECTBO | MOJYTOAUE | KOJUYECHBO

KOJIUYECTBO
KontponbHas 1 3 4
pabota
Hrorosas 1 1
KOHTpPOJIbHAS
pabota
Uroro pabor 3arox | 1 4 KomnuectBo 5 /| 7 %
11 kaacc
Buibl koHTpOIS [ monyronue | Il HUmoeo 3a 200

KOJMYECTBO | MOJIYTOJIUE | KOJIUUECBO

KOJIUYECTBO
KontponbHas 1 1 2
pabota
Hrorosas 1 1
KOHTPOJIbHASI
pabotra B ¢opmare
EI'D
Wroro pabor3zaron |1 2 Komnmuecteo 3 /9 %
TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne | HaumeHoBaHue pa3iesioB (uudposwbie)
/| ¥ TeM NporpaMMbl Bcero Koutpoanubre o0pa3oBaTeJib

paboTer HbIE pecypchbl
http://school-

1 BBenenue B crepeoMeTpuio 10 collection edu.r
u/collection/mat
ematika

[Ipsample ® MIOCKOCTH B http://school-

2 IIPOCTPAHCTBE. 12 1 coIIectiop.edu.r
[MTapannenbHOCTh MPSIMBIX H u/collection/mat
IUTOCKOCTEH ematika

http://school-

3 [lepneHAUKYISIPHOCTH 12 collectiop.edu.r
HPSAMBIX U IJIOCKOCTEH u/collection/mat

ematika
http://school-

A Yrael Mexay NpIMbIMA U 10 1 collectiop.edu.r
MIOCKOCTSIMU u/collection/mat

ematika
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MHororpasHUKU

11

http://school-
collection.edu.r

u/collection/mat
ematika

O0BEMBI MHOTOTPAHHUKOB

http://school-
collection.edu.r

u/collection/mat
ematika

IToBTOpEHME:
PacCTOSIHUSA U YIJIbI

CEUCHHS,

http://school-
collection.edu.r

u/collection/mat
ematika

OBUIEE KOJIMYECTBO YACOB
110 ITPOT'PAMME

68

11 KJIACC

Ne
n/n

HaumeHoBaHue pa3jaesioB
U TeM MPOorpaMMbI

KoanuecTBo 4acoB

Bcero

KonTpoabubie
padoThI

DJIEKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTteJib
Hble pecypchl

Tema BpameHus

12

http://school-
collection.edu.r

u/collection/mat
ematika

OO0BEMBI TEN

http://school-
collection.edu.r

u/collection/mat
ematika

BekTopsl 1 KoOpAMHATEI B
IPOCTPAHCTBE

10

http://school-
collection.edu.r

u/collection/mat
ematika

IToBTOpenue, o00o0OIICHUE,
cucTeMaTHh3alusg 3HaHUH

http://school-
collection.edu.r

u/collection/mat
ematika

OBIIEE KOJIMYECTBO YACOB
I10 [TIPOTPAMME

34

YUYEBHbBIN KYPC «BEPOSAITHOCTD U CTATUCTHUKA»

HEJU U3YYEHUSA YYEBHOI'O KYPCA
VY4eOnbiii Kypc «BeposSTHOCTh W CTaTHCTHKa» 0a30BOTO YPOBHS SIBIISACTCS

MPOJOKEHUEM M PAa3BUTHEM OJHOUMEHHOIO Y4eOHOro Kypca 0a30BOro ypOBHs
ocHOBHOU mmikonbl. Kypc mpeanazHaueH nis (opMupoBaHus y 0O0y4aromuxcs
CTaTUCTUYECKON KYJIbTYPbl W TIOHMMAaHUS POJIM TEOPUU BEPOATHOCTEM KaK
MaTeMaTU4eCKOro MHCTPYMEHTA JJIsl U3yUYEHHS CIy4allHbIX COOBITH, BETUYUH U
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npoueccos. Ilpn u3ydeHum kypca oOOramaroTcs IPEICTABICHUS YYalUXCS O
METOaX MCCIEAOBAHUA U3MEHYMBOIO MUPA, PAa3BUBACTCA TOHUMAHUE 3HAYUMOCTHU
M OOIIHOCTM MaTEMaTUYECKUX METOJOB MO3HAHUSA KaK HEOTHEMJIEMOW YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHUS.

Copaepxanue Kypca HANpaBIEHO Ha 3aKPEIUIEHUE 3HAHWUW, MOJYYEHHBIX MPHU
M3y4YEHUU Kypca OCHOBHOW WIKOJIBI U HAa Pa3BUTHUE IIPEIACTABICHUN O CIIy4alHBIX
BEJIIMYMHAX W B3aUMOCBA3AX MEXKAY HUMH HAa BaXHBIX IPUMEPAX, CIOKETHI
KOTOPBIX IOYEPIHYTHI U3 OKPYKAIOIIETO MUPA.

B coorBeTrcTBHM € YyKa3aHHBIMH LEISIMH B CTPYKType Y4eOHOro Kypca
«BeposTHOCT M CTAaTUCTHKA» CpeIHEN MIKOJbl HAa 0a30BOM YpPOBHE BBIJIECIICHBI
CIIelyIOIIMEe OCHOBHBIE cojepkaTenbHble JUHUU: «CiydailHble COOBITHS H
BEPOSTHOCTHY, «CllydaiiHble BETMYMHBI U 3aKOH OOJBIIUX YHCEI.

Baxuyro dacte Kypca 3aHMMaeT U3y4YEHHE TI'€OMETPUYECKOrO0 W
OMHOMMANILHOTO pachpeieNieHnii U 3HAKOMCTBO C UX HEMPEPHIBHBIMU AHAJIOTAMHU
— [0Ka3aTeJIbHBIM U HOPMAJIBHBIM PaCIpPEICIICHUSIMHU.

Conepxxanune nuHuM «CrydallHble COOBITHSI U BEPOSITHOCTU»  CIYXKHUT
OCHOBOHM Juisi (hOPMHUPOBAaHUS TPEJICTABICHUNA O pacHpeleNieHUH BEpPOSITHOCTEH
MEXIy 3HAYEHUSMM CIy4yalHbIX BEJIIMYWH, a TaKXKe 3Ta JUHUS HEeoOXOoJIHUMa Kak
0a3za Uil M3ydeHUd 3aKoHAa OONIbIIMX YHcenl — (QyHAAMEHTAIBHOIO 3aKOHa,
JEUCTBYIOIIETO B TMPUPOJAE M O0OIIEeCTBE U MMEIOUIET0 MaTeMaTHYeCKYIO
dopmanmuzanmo. CaMm 3aKOH OOJBIIMX YKCENT MpEAJIaraeTcs B O3HAKOMMTEIbHOU
(GopmMe ¢ MMHUMaJIbHBIM UCIOJIb30BAaHUEM MaTeMaTHYECKOro (popmanusma.

Tembl, CBs3aHHBIE C  HENPEPBIBHBIMU  CIy4alHbIMU  BEJIMYMHAMU,
AKIICHTUPYIOT BHMMAaHUE IIKOJBbHUKOB HAa OIMCAHUM WU W3YYCHUU CIydalHBIX
SBJIEHUI C MOMOIIBIO HENpepbIBHBIX (PpyHKUIMNA. OCHOBHOE BHUMAaHME YAEIAETCS
[I0OKa3aTEJIbHOMY M HOPMAJIbHOMY PACIPEACIICHUAM, IIPU 3TOM IPEII0JIaraeTcs
O3HAKOMMTEIbHOE H3yueHHE MaTepuana 0e3 J0Ka3aTebCTB MPUMEHSIEMBIX
¢dakToB.

COJEPKXAHHME YYEBHOI'O KYPCA

10 KJIACC

[IpencraBienne maHHBIX C TMOMOIMBIO Tabmuin u amarpamm. CpenHee
apuMeTHIeCKoe, MeIuaHa, HauOoIblliee W HAUMEHBIIEe 3HAYCHUS, pa3Max,
JTUCTIEPCHSI ¥ CTAHIAPTHOE OTKJIOHEHHE YMCIIOBBIX HAOOPOB.

CrnyyaiiHble SKCHEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITHS. DIIEMEHTapHbIE
coObITHs (MCXOJBI). BeposATHOCTh CaydarHOro COOBITHSA. BIM30CTh YacTOTHI |
BEpOSITHOCTH  coObITHl.  CiydailHble  ONBITBI C  PABHOBO3MOXXHBIMU
AJIEMEHTApHBIMU  COOBITUSIMH.  BepodTHocTH  COOBITMM B ONBITaX  C
PaBHOBO3MOKHBIMH dJIEMEHTAPHBIMU COOBITHUSIMH.

Onepauuu HaJ COOBITUSIMU: MIEpECEUCHUE, 00bEAMHEHNE, MPOTUBOIOIO0KHbBIE
coObITud. Juarpammsl Ditniepa. @opmynia CI0KEHUS BEPOSITHOCTEH.

VYciioBHasE BEPOATHOCTh. YMHOXKEHHUE BEPOSTHOCTEW. JlepeBo CiiydailHOTO
skcnepumenTa. Popmynia MoaHOU BeposiTHOCTH. HezaBucrumMbie COOBITHS.



KomMOunatoprnoe npaBuino ymHoxkeHud. IlepectranoBku U ¢pakropuan. Yucno
couetanuil. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

buHapHbIil ciydaiiHblil ONBIT (MCHIBITAHUE), yCIieX U Heyaada. HesaBucumeie
ucnbiTannd. Ceprss HE3aBUCHMBIX HCIBITAaHMM 10 mniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHysuu.

Cnyvaitnas  BennuuHa. Pacnpenenenne  BepoATtHocTen.  [{uarpamma
pacnpenenenus. llpuMmepsl pacnpeneneHuii, B TOM YHCIE, I'€OMETPUYECKOE HU
OMHOMHAIILHOE.

11 KJIACC

YHucioBple  XapakTEpPUCTUKH  CIyYaWHBIX  BEJIMYMH: MATEMATUYECKOE
OKUJIAaHUE, NUCIEPCUs W CTAHAAPTHOE OTKIOHEHUE. lIpumepsl mnpuUMeHEeHUs
MaTEeMaTUYECKOr0 OXKHJaHUSA, B TOM YHCJIE B 3ajJadax M3 IOBCEJHCBHOM KU3HU.
MaremaTrieckoe OXKuJlaHhue OWHAPHOW CIydyalHOW BEIMYMHBI. MaTeMaTuueckoe
O0KUJIAHUE CYMMbI CJIy4YaWHBIX BEJIMYMH. MareMaTH4ecKkoe OXHUIAHUE U
JUCTIEPCUS TEOMETPUUYECKOT0 M1 OMHOMHUAIBHOTO pacIpeecHuH.

3akoH OOJBIIMX YHCET W €ro pojib B Hayke, MPUPOJE U OOIIECTBE.
Br160opouHbIit METO/ UCCIIEAOBAHU.

[Iprimepbl HENMPEpPBIBHBIX CIIYYalHBIX BEJIWYMH. [loHATHE O IUIOTHOCTH
pacnpeneneHud. 3agauu, NpUBOASAIINE K HOPMAIIbHOMY pacripenenenuto. [lonstue
0 HOPMAJIBHOM PacCIpeICICHUN.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC
Yurtarh ¥ CTPOUTH TAOIHIIBI U AHATPAMMEBI.
OnepupoBaTh  MOHATUSAMH:  cpeAHee  apudMeTHdYecKoe,  MeauaHa,

HauOoJbIlIee, HANMEHbBIIIEEe 3HAUCHHUE, Pa3MaX MAaCCHUBA YMCIIOBBIX JIAHHBIX.

OnepupoBaTh MOHATUSAMU: CIy4alHBIM SKCIEPUMEHT (OMbIT) U CIydailHOe
COOBITHE, DJIEMEHTAPHOE COOBITHE (DJIEMEHTApPHBIA HCXO0J) CIYyYalHOTO OIBITA;
HAXOJUTh BEPOSITHOCTH B OMBITaX C PABHOBO3MOXXHBIMH CIIYYaHBIMU COOBITHSIMH,
HAaXOJUTh W CPaBHUBATh BEPOATHOCTH COOBITUH B WM3YUYEHHBIX CIy4YalHBIX
AKCIEPUMEHTAX.

Haxomute u ¢opMynupoBaTh COOBITHSA: TIEpeceUeHHEe H OO0BEAMHEHHE
JAHHBIX  COOBITHH, COOBITHE, TMPOTUBOMOJOXKHOE JaHHOMY  COOBITHIO;
MOJIB30BAThCSl AMarpaMMaMu Jiepa U GopMyoil CIOoKeHHUS BEPOSITHOCTEH TPH
peluieHnuy 3aaad.

OnepupoBaTh MOHATHUSIMU: YCJIOBHAs BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
HaxoOJIUThb BEPOSTHOCTH C MOMOILBIO MpaBHJIa YMHOXKEHHS, C MOMOIIBIO JAepeBa
CIy4alHOTO OMBITA.

[TpuMeHsTH KOMOMHATOPHOE MPABUIIO YMHOXKEHUS [IPU PEIICHUU 3a/1au.

OnepupoBaTh MNOHSITUSMH: HCHBITAHUE, HE3ABUCUMBIC MCIBITAHUS, CEPHs
UCIBITAHUM, yCHeX M HeyJdauya, HaXOAUThb BEpPOSTHOCTU COOBITHMI B CEpUU
HE3aBUCHMbBIX UCIIBITAHUH JI0 MIEPBOr0 yCIIeXa; HAXOJIUTh BEPOSITHOCTU COOBITUHN B
CepuHu HcIbITaHu bepHysu.



OnepupoBaTh  NOHATUSAMH:  CIydalHash  BEJIIMYMHA,  paCIpEleIICHUe
BEPOSATHOCTEH, THAarpaMMa paclpeIeICHHUS.

11 KJIACC
CpaBHUBaTh  BEPOATHOCTM  3HAYEHUW  CIy4YallHOM  BEJIMYUHBI 1O
pacHpeneneHuI0 WK ¢ IIOMOUIBIO0 THArPaMM.
OnepupoBaTh MOHATUEM MATEMATUYECKOIO OKHUIAHMS; IPUBOAUTD IIPUMEDHI,
KaK IPUMEHSAETCS MaTEMAaTHUYECKOE OKUJAHWUE CIyYalHOW BEJIMYMHBI HAXOIUTH
MaTeMaTH4YECKOE 0KUIAHUE N0 TAHHOMY PACHIPEIEICHHUIO.
Nmeth nipescTaBiieHHEe O 3aKOHE OOJIBIIUX YUCE.
NMmets npencTraBieHne 0 HOPMAJIbHOM paclpeiesICHHUH.
Oco0eHHOCTH OLICHKH 10 Y4eOHOMY Kypcy «BeposiTHOCTb M CTATHCTHKA»
OneHka NMpeaMETHBIX PE3YJIBTATOB OCYIIECTBISETCS B X0/I€ IPOLEAYP TEKYLIETO,
TEMATUYECKOI0, TPOMEKYTOUYHOIO ¥ UTOTOBOTO KOHTPOJIS.
Oco0eHHOCTH OIIEHKH MO y4eOHOMY MpenMeTy «BeposiTHOCTh M CTATHCTHKA»
Npe/ICTaBICHbl B MPUIOKEHUH K 00pa30BaTEeIbHON MPOrpaMMe CPeHEro OOIIEro
o0pa3zoBaHwsI
I'papuk KOHTPOJIBHBIX MEPONIPUATHIA:

10 kaacc
Bunbl koHTpOIS [ monyronue | Il Hmoeo 3a 200
KOJIM4ecTBO | nmonyroaue | Konuuecmeo
KOJIMYECTBO

[TpakTrueckas 1 1 2

pabota

Hroroas 1 1

KOHTPOJIbHAS

pabota

Wroro pabor 3arox | 1 2 Komnyecteo 3 /9 %
11 kaacc

Busl koHTpOJIS I nonyrogue | Il Hmoeo 3a 200

KOMuecTBO | momyrogaue | Konuuecmeo
KOJIMYECTBO

[IpakTrueckas 1 1 2

pabora

Hrorosas 1 1

KOHTPOJIbHAS

pabora

Utoro pabor 3arox | 1 2 KommaectBo 3/ 9 %




TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosinyecTBo 4yacoB JIEeKTPOHHBbIE
e HaumenoBanue K 0 (ppoBbHIe)
0 pasnenos m Tem| Bee OHTPO paKkTu HUu@p
n/n JIbHbIE yeckKmne o0pa3oBaTe/ibHbIE
NMPOrpamMmmabl ro
padoThI padoThI pecypchol
[IpencraBnenue htto://school
p://school-
AHHBIX U =

1 A 4 collection.edu.ru/coll
omcaTeibHasdz ection/matematika
CTATHUCTHUKA
CityuaiiHble ONBITHI
U Clly4aillHbIe htto://school
COOBITHUS, OMBITHI C Ap.//SCNool-

2 ’ 3 1 collection.edu.ru/coll
PaBHOBOSMOKHBIMU ection/matematika
3JIEMEHTapHBIMU
ACXOJaMHU
Onepanuu Haj

http://school-
COOBITUIMHU NIp.//ischool-

3 ’ 3 collection.edu.ru/coll
CIIOMKCHHC . ection/matematika
BEPOSITHOCTEN
YcnoBHas
BEPOSITHOCTD,

JIEPEBO CIIYYaliHOTO
http://school-
orkITa, hopmyiia =

4 Lq) pMYy 6 collection.edu.ru/coll
HOJIHON ection/matematika
BEPOSITHOCTH U
HE3aBUCUMOCTbH
COOBITUI
IeMEHTL http://_school-

5 6 4 collection.edu.ru/coll
KOMOMHATOPUKH ection/matematika
Cepuu http://school-

6 MOCJICIOBATEIBHBIX 3 1 collection.edu.ru/coll
UCIIBITAHUI ection/matematika
CnyuaiiHbie http://school-

7 BEJIMYUHEBI U 6 collection.edu.ru/coll
pacnpeencHus ection/matematika
O06o0menue u http://school-

8 cUCTEMaTHU3a1sg 5 1 collection.edu.ru/coll
3HAHUH ection/matematika

OBHIEE KOJIMYECTBO
YACOB IIO 34 1 2
ITPOIT'PAMME
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11 KVIACC

KosaunyecTBo 4yacoB JIEeKTPOHHBbIE

e HaumenoBanue K I (wndpoBbIc)

| pa3pesoB U TeM | Bce OHTPO paxTH p
n/n JIbHBIE yecKHhe o0pa3oBaTe/ibHbIE
NMporpamMmabl ro
padoTrel | padoTel | Pecypchbl
MaremaTtnueckoe htto://school
p://school-
JKUITAHU =

1 ° ):[av ev 4 collection.edu.ru/coll
CJIy4anHOHU ection/matematika
BEJIUYMHBI
Jucnepcus u
CTaHJapTHOE http://school-

2 OTKJIOHEHHUE 4 1 collection.edu.ru/coll
Cly4aiiHoM ection/matematika
BEJIUYMHBI

http://school-
3aKoH BIITNX =

3 aKoH o 3 collection.edu.ru/coll
qucell ection/matematika
HenpeprsiBHbie htto://school

o p://school-

4 CITy"anHbIC 2 collection.edu.ru/coll
BCJIMINHBI ection/matematika
(pacripeeneHus )

http://school-

5 HopmankHoe 2 1 collection.edu.ru/coll
paciipCaciacuHusd ection/matematika
[ToBTOpEHME, htto://school
0000111EHHE U ATD./ISCNO0L

6 m 19 1 collection.edu.ru/coll
CHCTe“faTH3aHH’I ection/matematika
3HAHUH

OBIIEE KOJIMYECTBO

YACOB IIO 34 1 2

[TPOITPAMME

YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OGPA3OBATEJIBHOTO
MPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYUEHUKA
Maremaruka: anrebpa ¥ Hayajga MaTeMaTUYECKOr0 aHajau3a, reomeTpus. Anredpa
M Hayaja matremarnyeckoro anammza, 10-11 kmaccel/ Amumon III.A., Komsgrun
K0.M., TkaueBa M.B. u ap. AO «M3gatensctBo «IIpocBenienue»

Marematuka:

anre6pa KM Ha4dYajda MaTeMaTH4YCCKOIro aHajau3a,

reoMeTpHsl.

I'eometpus, 10-11 knaccwl/Atanacss JI.C., byty3o B.®., Kagomues C.b. u np.
AO «M3nparensctBo «lIpocBenmienue.
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METOANYECKHUE MATEPUAJIBI JJISI YUUTEJIA

Anrebpa m Havaja MaremMaTudeckoro anamusa. AmumoB IIILA. m ap. (10-11)
(bazoBb1it/Yrnyonéunsiit) Junakruueckue Marepuainsl /Ilabynun M. U., TkaueBa
M. B., ®enoposa H. E.

I'eometpus. Aranacsu  JI.C. wu gp. (10-11) (ba3oBblid/Yriay0s€HHBIN)
HNunaktuueckue matepuansl / 3uB b.T.

I'eometpus. Atanacsn JI.C. U ap. (10-11) (bazosiid/ Yranyonéunsiii) COOpHUK
CaMOCTOSITEIIbHBIX U KOHTPOJbHBIX padboT/ Nuenckas M. A.

BepositHocTh 1 ctatrctrka, 10-11 knaccsl. [Tocodue mis yaurtens/bpoackuii N.JI.,
Memagkuna O.C.

IMU®POBBIE OBPA3OBATEJIBHBIE PECYPCHBI U PECYPCHbI CETH
MHTEPHET

MaTepI/IaJIBI 10 MaTCMaTUKEC B EI[PIHOI>'I KOJUICKIINH I_II/I(I)pOBBIX 06p330BaTeHBHBIX
pecypcoB http://school-collection.edu.ru/collection/matematika

[Toptan Math.ru: 6ubnuoreka, MmeauaTeka, OJIMMITUAIGI, 3a/1a41, HAyYHbIE IIKOJIBI,
y4YuTeIbCKasl, ucTopus MaTematuku http://www.math.ru

Matemarnyeckoe oOpa3oBaHHE: MPOILIOE M HacTosiiee. MHTepHET-OMOIHMOTEKa
0 METOIMKE MpernoaaBanus Marematuku http://www.mathedu.ru
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https://prosv.ru/catalog/algebra-i-nachala-matematicheskogo-analiza-alimov-sh-a-i-dr-10-11-bazovii-uglublyonnii/
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https://prosv.ru/catalog/geometriya-atanasyan-l-s-i-dr-10-11-bazovii-uglublyonnii/
http://school-collection.edu.ru/collection/matematika
http://www.math.ru/
http://www.mathedu.ru/
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