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ba3oBblil ypoBeHb

IHosicHUTEIbHAA 3aIHCKA

IIporpammMa o MaTeMaTuke Ha ypOBHE CpeAHEro oomero ooOpa3oBaHus pa3paboTaHa Ha OCHOBE
OI'OC COO c y4€ToM COBpEMEHHBIX MHUPOBBIX TPEOOBAaHUH, MPENBABISEMBIX K MATEMaTUYECKOMY
o0pa3oBaHMIO, M TpajulUil poccuiickoro oOpa3oBaHus. Peanuzanus nporpaMMsl 10 MaTeMaTHKE
o0ecrieynBaeT OBJIAJCHHE KIFOUEBBIMUA KOMIIETCHIUSAMH, COCTABIISIONIMMHA OCHOBY IS CAMOPA3BUTHUS
U HENpepbIBHOIO 00pa30BaHMs, LEIOCTHOCTh OOIIEKYJIbTYPHOIO, JIMYHOCTHOTO M I03HABATEILHOIO
pa3BUTHA JUYHOCTH 00YHAIOILNXCS.

B mporpamme 1o MaTeMaTMKe YYTEHbl MJEM M IOJOXKEHMsI KOHILENLUUU PpPa3BUTUSA
MaTeMaTHueckoro oobpasoBanusi B Poccuiickoii ®exepanmu. B cooTBEeTCTBUM C Ha3BaHUEM
KOHIIENMY, MaTeMaTHyeckoe oOpa3oBaHHE [OJKHO, B YaCTHOCTH, MPENOCTABIATh KaXJIOMY
o0yyJaromemMycsi BO3MOXKHOCTb JOCTIHIKEHHsSI YPOBHS MaTeMaTHUECKUX 3HAHUM, HEOOXOTUMOTO JUIs
JManbHEHIICH yCIeIIHON )KU3HU B oOmecTBe. IMEHHO Ha perieHue 3TOH 3a/1auu HalleJieHa MmporpaMma
o0 MaTeMaThKe 0a30BOr0 yPOBHSI.

OO0was xapakTepucTUKA Y4eOHOI0 nmpeamera

Martemaruka - ONOpPHBIN MpEeAMET AJI1 U3YUYEHUs CMEXKHBIX AUCLMILINH, YTO JEJIAeT 0a30BYIO
MaTEMaTUYCCKYIO ITIOATOTOBKY H€O6XOHHMOﬁ.

[IpakTUyeckast MOJIE3HOCTh MAaTEMAaTUKHA OOYCIIOBIIEHA HAJMYMEM IPOCTPAHCTBEHHBIX (GOpM,
KOJIMYCCTBCHHBIX OTHOHIGHI/II‘/'I, OKOHOMHUYCCKUX PACUYCTOB; H606XOI[I/IMOCTBIO MaTeMaTUYeCKUX 3HAHUU
B IMOHUMMAaHHWU MNPUHOHUIIOB YCTpOfICTBa 1 HCIIOJIB30BaHUA COBpCMCHHOﬁ TCXHUKH, BOCIIPUATHA U
HWHTEpIpETaIys Pa3HOOOpa3HOW CONMATIBHON, SKOHOMUYECKOH MH(POPMAIIMH; TPAKTHYSCKUX MPHUEMOB
reOMETPUUYECKUX U3MEPEHUI U TOCTPOCHUMN, YUTEHUSI HH(POPMALIUH, IIPECTABIECHHOMN B BUIEe Ta0JIHLL,
TUarpaMM U rpaguKoB.

HpI/IMeHeHI/Ie MAaTCMaTU4YCCKOro CTWJIA MBIIUICHUA, [IPOABIAIOMICIOCA B OHpCIICJIéHHLIX
YMCTBCHHBIX HaBbIKaX, HpI/IéMaX U MCTOAAaX MbBINUICHUA 4YCJIOBCKA, IIpoHeccax 0606H_IGHI/I${ u
KOHKpCTU3allui, aHainda W CHHTE3A4, Knaccn(bmcaunn n cucremMatru3anuu, 36CTpaFI/IpOBaHI/I$I u
aHaJIOTHM Kak (1)OpMI/IpOBaHI/II/I aﬂropHTMquCKOﬁ KOMITIOHCHTBI MBIIIJICHHUA M BOCIIHTAaHHNHU YMCHI/Iﬁ
HeﬁCTBOBaTB 0 3aJaHHBIM  AJIrOpUTMaMm, HOSBOJ’ISIIOHICﬁ COBCPUICHCTBOBATE H3BCCTHLIC U
KOHCTPYUPOBATH HOBBIC. OOBEKTH MATEMATHUECKHUX YMO3aKJ'IIO‘-IeHI/II\/’I, IMpaBujia UX KOHCTPYUPOBAHUSA
pPacKpbIBalOT ~ MEXaHHU3M  JIOTHYECKMX  IIOCTPOEHUH,  CIIOCOOCTBYIOT  BBIpa0OTKE  yMEHMMH
(bOpMyanOBaTB, 00OCHOBEIBAThL U AOKa3bIBATh CYXJACHUA, TEM CaMbIM PA3BUBANOT JIOTHYCCKOC
MBIIIJICHUE.

O6yquI/Ie MAaTCMATHUKE KaK BO3MOKHOCTb PA3BUTHUA Y 06yqa}0nmxc51 TO‘{HOI\/'I, paHHOHaHBHOﬁ u
MH(OPMATUBHON peud, yMEHus OTOMpaTh Haubosiee MOAXOMASIIUE S3bIKOBbIE, CHMBOJIMYECKUE,
rpa(bﬂquKHe CpeAcCTBA AJId BBIPAKCHUA CY)KIICHI/Iﬁ U HarJiiAHOT0 UX NpeACTaBIICHUS.

O6HIGG 3HaAaKOMCTBO C METOAaMH ITO3HaAHHA I[CflCTBPITGJ'II:HOCTI/I, OpeACTaBJICHHUE O MPEAMCTE U
METOAC MATCMATUKH, €T0 OTIUYHUA OT METOHOB CCTCCTBCHHBIX W TI'yYMAaHHUTApHBIX HaAYK, 00
0COOEHHOCTAX NPUMCHCHUA MATCMATHUKU [JId PCHICHUA HAYYHBIX W IPUKIAAHBIX 3aaa4 Kak
HEO0XOAUMBINA KOMIIOHEHT OO0IIEeH KYIbTYpBI.

I/IsyquHe MaTEMAaTUKN CHOCO6CTByeT OCTCTUYCCKOMY BOCIIMTAHHUIO YCJIOBCKA, ITOHHMAHUIO
KpaCOTbl MW U3AMICCTBA MATCMATUYCCKUX paccyxcz[eHHﬁ, BOCIIpHUATUIO TCOMCETPUUYCCKUX (I)OpM,
YCBOCHUIO UJIEU CUMMETPHH.

Hesan u3yyenus yyeOHoro npeamera «MaremaTuka»

Maremartika - OMOPHBIN MPEAMET IS M3YYEHHS CMEXHBIX IWCIUIUIMH, 9TO JeTaeT 0a30BYIO
MaTeMaTU4eCKy0 HOAr0TOBKY HEOOXOAUMON.

[IpakTHueckasi MOJE3HOCTh MAaTeMaTUKH OOYCIOBJIEHA HaJIMYHWEM IPOCTPAHCTBEHHBIX (OpM,
KOJINYECTBEHHBIX OTHOIIEHHH, 3JKOHOMHUECKUX PACcYETOB; HEOOXOIUMOCTBI0 MATEMATHUECKUX 3HAHUI
B TNOHMMAaHUM TPHHIUIIOB YCTPOWCTBA M HCIIOJIB30BAHUS COBPEMEHHOW TEXHUKH, BOCIPHATHS H
UHTEpIIpeTalus pa3sHooOpa3Hoil colManbHON, SKOHOMUUECKON HH(POPMAIUY; IPAKTHUECKUX IPUEMOB
reOMETPUYECKNX N3MEPEHUH U OCTPOCHHH, YNTeHNS NHPOPMAINH, TIPEICTABICHHON B BUE Ta0OIHII,
JrarpaMm H rpauKoB.



[IpuMeHeHHEe MaTeMaTH4YEeCKOTO CTUJS MBIIUICHHS, NPOSBISIONIETOCS B  ONPEACIEHHBIX
YMCTBEHHBIX HAaBbIKaX, NpuéMax W METOAAaX MBIIUJICHUs 4YeJoBeKa, Mpoleccax o000ImeHus Hu
KOHKpEeTH3alluu, aHajih3a M CHUHTe3a, KiIaccu(UKaluy W CHUCTeMaTH3alluM, abCcTparupoBaHUs U
aHAJIOTHH Kak (POPMUPOBAHMM AJTOPUTMHUYECKOW KOMIIOHEHTHI MBIIUICHHS ¥ BOCHUTAHUU yMEHUI
NEUCTBOBAaTh IO 3aJaHHBIM QJITOpPUTMaM, IIO3BOJIAIONIEH COBEpPLICHCTBOBAaTh M3BECTHBIE U
KOHCTPYUPOBaTh HOBbIe. OOBEKTHl MaTEMATUYECKUX YMO3AKIIOUEHUH, IPAaBUJIa UX KOHCTPYUPOBAHUS
pPacKpbIBalOT ~ MEXaHMU3M  JIOTHYECKMX  TOCTPOEHUH,  CIOCOOCTBYIOT  BBIpaOOTKE  yMEHHIA
¢dopmynupoBath, 0OOCHOBBIBaTH M JOKA3bIBaTh CYKICHHS, TEM CaMbIM DPa3BHUBAIOT JIOTUYECKOE
MBIIIIEHHUE.

OO0yueHune MaTeMaTUKe KaK BO3MOXKHOCTb Pa3BUTHS Y 00YyJarOMIUXCS TOYHOM, pallMOHAIbHOU U
nHPOPMATUBHOM peun, yMEeHHs OTOuMparh Haubojiee IMOAXOIAIINE S3BIKOBBIE, CHMBOJIUYECKHUE,
rpaduyecKue cpeacTBa JIJIs BRIPAKECHUS CYKICHUHN U HAMISTHOTO UX MPECTaBICHUS.

OO1miee 3HAKOMCTBO C METOAAMHU TMO3HAHUS ACHCTBUTEIHHOCTH, MPEACTABICHUE O MPEAMETE U
METOJI¢ MaTEeMaTHKH, €ro OTJIMYMA OT METOJOB €CTeCTBEHHBIX W TYMaHUTapHBIX HaykK, 00
0COOEHHOCTSIX TPUMEHEHUS MAaTeMAaTWKH IS pelIeHHs HAy4YHBIX M MPHUKIAJAHBIX 33434 Kak
HEO0OXOIUMBII KOMIIOHEHT O0IIEeH KyIbTYpHI.

N3ydyeHne MareMaTHKHU CHOCOOCTBYET 3CTETUYECKOMY BOCIHHMTAHMIO YEJIOBEKA, MOHUMAaHHIO
KpacoTbl M WU3ALIECTBA MAaTEMaTHYECKHUX PACCYXKICHUU, BOCHPUATHUIO TECOMETPHUUECKHUX (opM,
YCBOEHHUIO UJIEU CUMMETPUH.

MecTo y‘I66HOFO npeameTa «MaTteMaTHKa» B y‘l€6HOM IJIaHE

B cootBerctBun ¢ ®I'OC COO maremaruka SBIsSETCS 0Os3aTEIBHBIM MPEAMETOM Ha JIAHHOM
ypoBHe oOpazoBanus. IIporpammoii mo MaTemMaTuke TpPEAyCMATPHBACTCS H3Y4YCHHE Y4EeOHOTO
npenMera «MaTemaTukay B pamMkKax TpEX y4yeOHBIX KypcoB: «Anrebpa M Hauansa MaTeMaTH4eCKOIrO
aHanuza», «l'eomerpus», «BeposaTHOCTP M cTaTUCTUKA». DOPMUPOBAHME JIOTMYECKMX YMEHHUHI
OCYILIECTBIISICTCSl HA MPOTSDKEHUU BCEX JIET 0Oy4YeHMs Ha YpOBHE cpelHero odmiero oOpa3oBaHMs, a
AJIEMEHTHI JIOTUKU BKIIIOUAIOTCS B COJIEP’KaHUE BCEX Ha3BAaHHBIX BBIIIE YUEOHBIX KYPCOB.

OOmiee ynciao 4acoB I n3ydeHus: marematuku - 340 gacos: B 10 ximacce - 170 gacos (5 yacoB B
Hezento), B 11 kmacce - 170 wacoB (5 4acoB B HE/ETIO).

Ilnanupyembie pe3yJbTAThI OCBOCHHA Y4e0OHOI0 npeamera «MaremaTtuka»

B pesynbrare wu3ydeHHss MaTeMAaTHMKH Ha YpPOBHE CpeAHEro oO0Imiero oOpa3oBaHUs Yy
oOyuatoierocst 0yayT chopMUpPOBaHbI CIIEAYIONINE JUYHOCTHBIE PE3YIbTAThI:

1) rpa’kaaHCKOTO BOCITHUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAXJAAHCKON MO3UIUU O0YYArOMIerocsi Kak akKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHUMCKOTO OOIIECTBa, MPEJACTaBICHUE O MATEMAaTHYECKHUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBIEHUH, MPOIEAYyp T'paKIAaHCKOTO 00IiecTBa (BBIOOPHI, OMPOCH U JPYroe),
yMEHHE B3aUMOJICCTBOBATh C COIMAIbHBIMU

WHCTUTYTaMH B COOTBETCTBHHU C UX (DYHKIMSAMU U Ha3HAUYCHUEM;

2) maTpHOTHYECKOTO BOCIIUTAHUS:

c(OPMUPOBAHHOCTh POCCUUCKON TPaKIAHCKOW HWACHTUYHOCTH, YBOXKEHHUS K MPOLUIOMY U
HACTOSIIEMY POCCHUUCKOM MaTeMaTHUKH, LEHHOCTHOE OTHOIIEHHE K JIOCTHKEHUSM POCCUHUCKUX
MaTeMaTUKOB U POCCUMCKON MaTreMaTUYeCKOW IIKOJIbI, UCIOIb30BAHUE ITUX JOCTHKEHUN B JIPYTUX
HayKaX, TEXHOJIOTHSIX, chepax SKOHOMHKHY;

3) NyXOBHO-HPABCTBEHHOT'O BOCITUTAHU:

OCO3HAaHHE IYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoja, cOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, ITHYECKOTO MOBEICHNUS, CBA3aHHOTO C MIPAKTUYECKUM MPUMEHEHUEM JOCTKEHUN HAYKU U
JEeSTeNbHOCTBIO YIEHOTO, 0OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOECHUE YCTOMYUBOTO OyIyIIEro;

4) 3CTETHYECKOTO BOCITHUTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYas ACTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEW,
00OBEKTOB, 3a/ay, peHIeHUuH, pacCyXICHHH, BOCHPUUMYUBOCTL K MATEMaTHYECKUM acIeKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) ¢u3nIecKoro BOCIIUTAHU:



c(OpMUPOBAHHOCTh YMEHHSI MPUMEHITh MaTeMaTHUECKHE 3HAHUS B MHTEpecax 30pOBOT0 U
6e3omacHOro o0pasa HU3HH, OTBETCTBEHHOE OTHOILICHHE K CBOEMY 3[0POBBIO (31I0pOBOE NHUTAHUE,
cOaJIaHCUPOBAHHBIN PEKUM 3aHATUH W OTIbIXa, PEryysipHas (Quznueckas aKTUBHOCTB), (U3HUECKOE
COBEPILICHCTBOBAHHE MPU 3aHATHUIX CIIOPTUBHO- 03/I0POBUTEIBHOM 1S TENBHOCTHIO;

6) TPYZIOBOrO BOCIIUTAHHUS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IICHHOCTU TPYIOJIOOMS, MHTEpEC K pa3iuyHbIM cdepam
npodeccuoHaNbHOM JESTEIbHOCTH, CBS3aHHBIM C MAaTeMaTUKOW M €€ MNPHIOKEHUSMH, YMEHUe
COBEpIIaTh OCO3HAHHBINM BBIOOp Oymymied mpodeccuu W peann30BBIBATH COOCTBEHHBIC KH3HECHHBIC
IUIaHbI, TOTOBHOCTh M CIHOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHHUIO M CaMOOOpPa30BaHMIO Ha
MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYAacTHIO B PEIICHHWU TNPAKTUYECKUX 33134
MaTeMaTHYeCKO HAaIPaBICHHOCTH;

7) 9KOJIOTUYECKOTO BOCITUTAHHUS:

c(OPMHPOBAHHOCTh  HKOJIOTHYECKOW  KYJIbTYphl, I[OHMMAaHHE  BIUSHHUS  COIHMAJIBHO-
HSKOHOMMYECKUX MPOIECCOB Ha COCTOSIHUE MPUPOJHON U COLUAIBHOMN CpeJibl, OCO3HAHHE TTI00aTbHOTr0
XapakTepa HKOJOTHYECKUX MpoOIeM, OpUEHTAlUs HAa NPUMEHEHHE MAaTeMaTU4eCKUX 3HAaHUU IS
pelIeHns 3a1a4 B 00JIaCTH OKPYXKAIOUIeH Cpe/ibl, MJIaHUPOBAHUE MTOCTYIIKOB U OI[EHKU UX BO3MO>KHBIX
ITOCJIEICTBUM I OKPY’KAIOIIEH Cpebl;

8) 1EeHHOCTH HAYYHOT'O MO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH M OOILECTBEHHOM MPaKTUKH, MOHMMaHHE MaTeMaTHUYeCKOW HayKH Kak chepbl 4eloBeHYeCKOU
JESTeTbHOCTH, JTANOB €€ Pa3BUTUS W 3HAYUMOCTH ISl PAa3BUTHUSI IUBWIIN3ALUH, OBJAJICHHE SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYeCKOHW KyJIbTypoll Kak CpeIACTBOM IIO3HAaHHS MHpa, TOTOBHOCTH
OCYIIECTBISITh MPOEKTHYIO U UCCIIETOBATEIBCKYIO NeSITEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

B pesynbrare wu3ydeHHss MaTeMaTHKH Ha YPOBHE CpelHero ooOmero ooOpazoBaHus Yy
oOyyaromerocst OyayT cOpMHpPOBaHBI TIO3HABATEIIbHBIC YHUBEPCAIbHbIE Yy4yeOHBIC JEHCTBUS,
KOMMYHHMKATHBHbIE YHUBEpCajbHble Yy4eOHBIC NEHCTBUS, PETYIATUBHbIC YHHBEpCAIbHBIC yueOHBIC
JEWCTBUS, COBMECTHAS JIEATEILHOCTb.

VY obyuaromierocst OynyT copMUPOBaHBI Clieyomre 0a30Bble TOTUYECKUE ACHCTBHS KaK YacTh
MMO3HABATEIBHBIX YHUBEPCATHHBIX YICOHBIX JCHCTBHIA:

— BBUIBISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKM MaTeMaTUYeCKUX OOBEKTOB,
MOHATHM, OTHOUICHHH MEXIY MOHATHAMH, (OPMYIHUPOBATH OMpEeNeHUsl MOHITHH, YyCTaHAaBIUBATh
CYIIECTBEHHBIN TpHU3HAK KiIacCH(UKAIMK, OCHOBAaHHS Ui OOOOLICHWS W CpaBHEHHsS, KPUTECPHH
MIPOBOAMMOIO aHAIH3a;

— BOCIIPUHHUMATBH, (HOPMYIHpPOBATH W MPEOOpPaA3OBBIBATH CYKACHHS: YTBEPAUTEIbHBIC W
OTpHUIaTeNbHbIE, AMHUYHBIC, YACTHBIEC U OOIIHE, YCIOBHBIE;

— BBIABIIATH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TPOTHUBOpeYHs B (hakTax,
JAHHBIX, HAOIOJICHUSIX ¥ YTBEPKACHHSIX, MPEJIaraTh KPUTSPUH JIJIS BBISBICHUS 3aKOHOMEPHOCTEH 1
IIPOTUBOPEYUN;

— JIeNaTh BBIBOABI C HCIIONH30BAHUEM 3aKOHOB JIOTHKH, JACHYKTUBHBIX W HHIYKTHBHBIX
YMO3aKITIOYeHUH, YMO3aKIIOUSHNUH 110 aHAJIOTHH;

— TMPOBOJUTH CAMOCTOSITENILHO JO0KA3aTeNbCTBA MAaTEMATHUECKUX YTBEPKACHUM (MIPSAMBbIC U OT
MIPOTUBHOTO), BBICTPAMBATh apryMEHTAIMI0, TPUBOAUTHh MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIC CYXKICHHS M BBIBOJIBI;

— BBIOMpATH CIOCOO pelleHus Y4eOHOU 3a7aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEICHUS,
BBIOMpaTh HanOoJIee MOIXOSAIINN C YIETOM CaMOCTOSTENILHO BBIJICIIEHHBIX KPUTEPUEB).

VY obyugaromerocss OynyT chopMHUpPOBaHBI Cleayromne 0a30BbIe MCCIEAOBATEIbCKUE JTCUCTBUS
KaK 4acTh MO3HABATENbHBIX YHUBEPCAIBHBIX YUeOHBIX TEHCTBUI:

— WCHOJB30BaTh BOIPOCHI KaK HCCIENOBATEIBCKUI WHCTPYMEHT IO3HAHHS, (HOPMYIHPOBATH
BOTIPOCHI, (UKCHUPYIOIIUME MPOTHBOpEeUne, TNpolieMy, yCTaHaBIMBaTh HWCKOMOE W JIaHHOE,
(hopMHUPOBATh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

— TPOBOJIUTH  CAMOCTOSITEILHO  CIUIAHUPOBAHHBIM  OKCIIEPHUMEHT,  HCCIEOBaHUE  TI0
YCTAQHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eckoro OOBEeKTa, SBJICHHUS, IPOLEcca, BbISIBICHUIO
3aBHCHMOCTEHN MEXKIy 00BEKTaMU, SIBJICHUSIMHE, TTPOIIECCAMH;



— CaMOCTOATENIbHO (hOpMyJIUpOBaTh OOOOILIEHHMS W BBIBOJABI 10 pe3yJbTaTaM MPOBEIEHHOIO
HaOJIOACHUS, HUCCIEIOBaHMs, OLICHWBATh JOCTOBEPHOCTb IIOJyYEHHBIX pE3yJIbTaTOB, BBIBOJOB U
0000I1IeHMI;

— IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKIKE BBIIIBUTATh MPEIIIOJIOKEHHS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSX.

VY oOyuatomierocs OyayT copMHUpOBaHBI yMEHHUs paboTarh ¢ HMH(OpManMed Kak YacTb
[I03HABATENIbHBIX YHUBEPCAIBHBIX Y4eOHBIX €HCTBHUIA:

— BBIIBIIATH AeUUIUTHI MH(POPMAIIUK, JAaHHBIX, HEOOXOAMUMBIX Ui OTBETAa Ha BONPOC MU JUIs
peILeHHs 3a/1a4H;

— BbIOMpaTh  HMHGpOpPMAMIO M3  HCTOYHUMKOB  pPA3IMYHbIX  THUIIOB,  AaHAJIU3UPOBATH,
CHCTEMaTU3UPOBATh U HHTEPIPETUPOBATh HH(POPMALIUIO PA3INYHBIX BUI0B U (HOPM MpeACTaBICHUS;

— CTPYKTYpHUPOBaTh MH(GOPMAILHIO, MPEICTABIATh €€ B Pa3IMYHBIX (OpPMAaX, HIUTIOCTPHPOBATH
rpaduyuecKy;

— OILIEHUBAaTh HAAEKHOCTh UH(OPMALIMH 110 CAMOCTOATENBHO C(HOPMYITUPOBAHHBIM KPUTEPUSIM.

Y oOyugaromierocst OynyT chopMHpOBaHBI YMEHUs OOIICHHS KAaK 4YacTh KOMMYHHKATHBHBIX
YHUBEPCAJIbHBIX YUYEOHBIX JAEHCTBUIMA:

— BOCIPUHMMATh M (POPMYJIUpPOBaTh CYXICHHS B COOTBETCTBUU C YCIOBUSMH U LEISAMU
O0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MHCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHMSI 10 X0y PEIICHUs 3a7a4l, KOMMEHTHPOBATh I1OJIy4YEeHHbIH pe3yJIbTar;

— B XO0ze OOCYXICHHS 33/1aBaTh BONPOCH IO CYHIECTBY OOCYXIaeMOW TEMBbI, MPOOJIEMBI,
pemaeMoil 3amauM, BBICKA3bIBATh WJEH, HAICJICHHBIE HA TIOMCK PEIICHUs, COIMOCTaBJSATH CBOU
CYXKIEHHUS C CYXIEHMSAMM JpPYTHX YYacTHUKOB Juanora, oOHapyKuMBaTb pasziIMuue U CXOJCTBO
MO3UINH, B KOPPEKTHOU opme HOopMyTHpoBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

— NpPEACTaBIATh pe3yJbTaThl pPELICHHUs 3aJaud, SKCIIEPUMEHTa, HCCIEeI0BaHUs, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (opMarT BBICTYIUIEHUS € Y4E€TOM 3a/ad IpPE3eHTAlMM U O0COOEHHOCTEH
ayJAUTOPHUH.

VY oOyuaromerocst 6yayT cOpMUpPOBaHbl YMEHHsI CAaMOOPraHU3allMK KaK 4acTh PEryJISITHUBHBIX
YHHUBEpPCAJIbHBIX YUEOHBIX NEHCTBUIL:

— COCTaBJIATh IUIaH, alTOPUTM pelIeHHs 3aJaud, BbIOMpPATh CIMOCOO peHIeHus ¢ Y4ETOM
UMEIOIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTb U KOPPEKTHPOBATH
BapHaHThI pEeUICHUH ¢ y4€TOM HOBOM MH(DOpMALINH.

VY oOyuyaromerocss 6yayT cpOpMHpPOBAHBI YMEHHsSI CAMOKOHTPOJS KaK 4YacTh PEryJISTUBHBIX
YHUBEpPCAJIbHBIX Y4EOHBIX NEHCTBHI:

— BJaJIeTh HaBbIKAMU IO3HABATENILHOW peQUIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN U
MBICIMTENbHBIX TPOLECCOB, UX PE3yJbTaToOB, BIaJeTh CIOCO0AMM CAMONPOBEPKU, CAMOKOHTPOJIS
mporiecca 1 pe3ysbTara penieHus MaTeMaTHYecKOr 3a1a4H;

— NOpeIBUAETh TPYAHOCTH, KOTOpbIE MOTYT BO3HHKHYTh IpU pEIIEHUM 3aJaud, BHOCHUTH
KOPPEKTHBBl B JEATEJbHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, JIAHHBIX, HaMJIEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

— OIIGHUBAaTh COOTBETCTBUE pe3yibTaTa LENU M YCIOBUSAM, OOBSCHITH MPUYMHBI JTOCTHKEHUS
WJIA HEJIOCTIDKEHHSI PE3YIIbTaTOB JIEITETLHOCTH, HAXOAUTh OIMOKY, JaBaTh OIEHKY MPHOOPETEHHOMY
OTIBITY.

VY oOyuarorerocst 6yayT copMUpOBaHbI YMEHUSI COBMECTHOM JIeATEIHHOCTH:

— TIOHMMaTh M HWCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYAIBHOW paboTHl TpU
peleHnH y4eOHbIX 3a/1a4, MPUHUMATh 11eJIb COBMECTHOM AEATENbHOCTH, IUIAHUPOBATh OPraHU3allrio
COBMECTHOH pabOTHI, pacpeiessTh BHIBI padoT, JOTOBapUBaThHCs, 00CYKIAaTh MPOIEcC U Pe3ysIbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIIOJIEH;

— ydacTBOBaTh B TIpymmoBbIX (opmax paboTsl (00CyXkaAeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» ¥ WHBIE), BBITIOIHATH CBOIO YacTh pabOTHl M KOOPAMHUPOBATH CBOW JEHCTBUS C IPYTUMHU
YjieHaMX KOMAaHJIbl, OIICHHWBaTh KadeCTBO CBOEro BKJIaJa B OOUIMI MPOAYKT IO KPUTEPHUSIM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.



IIpeaMeTHBIe pe3yJbTaThl OCBOCHUs IIPOrpaMMbl II0 MaTeéMaTHKe Ha 0a30BOM YpOBHE Ha
YPOBHE cpenHero ofmero oOpa3oBaHUsl MPEACTABICHBI MO rojaM OOY4YEeHHs B paMKaxX OTAEIbHBIX
y4eOHBIX KypCOB B COOTBETCTBYIOIUX pa3jeiax IporpaMMbl IO MaTEMaTHKE.

YueOHblll Kypc «AJredpa W Hayajla MaTeMaTH4YeCKOro aHajau3a» o0ecreynBaer
MHCTPYMEHTAJIBHYIO 0a3y JUIsl H3yYeHUs BCEX €CTECTBEHHO-HAYUHBIX KypCOB, JOPMHUPYET JIOTHYECKOE
1 a0CTpaKTHOE MBIIIJICHHE 00YJalOUINXCsl Ha YPOBHE, HEOOXOAUMOM JJIsi OCBOCHUS YU€OHBIX KypCOB
nHGOpPMATUKH, OOLIECTBO3HAHUSA, UCTOPHUHU, CIOBECHOCTH. B pamkax yueOHOro kypca «Anrebpa u
Hayaja MaTeMaTH4YecKoro aHauM3a» oOOydalolMecs OBJIAZCBAIOT  YHUBEPCAIBHBIM  SI3BIKOM
COBPEMEHHOM HayKH, KOTOpasi OPMYJIUPYET CBOM TOCTHIKEHUS B MaTeMaTUYeCKOH opme.

VY4uebHblil Kypc anreOppl M HayaJl MaTeMaTHYECKOro aHaJM3a 3aKJIa/IbIBA€T OCHOBY JJIs
YCIICIIHOTO OBJAJICHHUS 3aKOHaMU (U3UKH, XUMHH, OMOJIOTUH, MMOHUMAHHS OCHOBHBIX TEHICHLUH
SKOHOMHMKHU U OOIIECTBEHHOM »W3HH, IMO3BOJISIET OPUEHTHUPOBATHCA B COBPEMEHHBIX LU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJOIHMSX, YBEPEHHO HCIIOJIb30BaTh MX B IOBCEAHEBHOW >XM3HU. OBlaaeHue
aOCTpPaKTHBIMM M JIOTUYECKH CTPOIMMM MAaTEMaTHYECKUMH KOHCTPYKLHMSAMM pPa3BUBAECT yMEHUE
HAXO/UTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTHHHOCTH YTBEPIKJIEHUS, MCIIOJIb30BaTh 0000IIeHNnE U
KOHKpETH3alio, a0CTparupoBaHue U aHAJIOTHI0, JOPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIUICHHUE.
B xonme wm3ydenust anreOppl M HayaJl MaTeMaTHYECKOrO aHalIM3a Ha YPOBHE CPEIHEro O0OIIero
o0pa3zoBaHMs 00y4JaroLIMecs NOIy4aoT HOBBIM OIBIT PELICHUs IPUKIIAJHBIX 33/1a4, CAMOCTOSATEIILHOTO
IIOCTPOCHUSI MaTeMaTUYECKUX MOJEJIe pealbHbIX CHUTyallud M HMHTEPHPETAlUU IOJIyYEHHBIX
pelIeHH, 3HAKOMSTCS € IpUMepaMy MaTeMaTHMYeCKHMX 3aKOHOMEPHOCTEH B NpUpojAe, HayKe U B
HCKYCCTBE, C BbIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMHU.

VYuebHblll Kypc anreOpbl M Hayajl MaTeMaTHYEeCKOIo aHaiu3a o0JsafaeT 3HAuUTeSIbHbIM
BOCIUTATEIbHBIM IOTEHLIMAJIOM, KOTOpBIM pealu3yeTcs Kak uepe3 ydeOHbIH MaTepual,
CIOCOOCTBYIOIIMKA (POPMUPOBAHMIO HAYYHOTO MMPOBO33pEHMsI, TaK U yepe3 cneuuduky ydeOHOM
JEeSITENIbHOCTH, TPEOYIOLEH CaMOCTOSTEIbHOCTH, aKKypaTHOCTH, MPOAOJIKUTENbHON KOHLEHTpaLUU
BHUMAaHMs U OTBETCTBEHHOCTH 3a I1OJIy4YEHHBII pe3ybTar.

B ocHoBe Meromumku oOydeHuss anreOpe M HadalaM MaTEeMaTWYeCKOrO aHaln3a JISKUT
JesITeIbHOCTHBIN MPUHLUI 00y4EHusl.

B crpykType mnporpamMmbl 1o anredpe M HayajgaM aHaiW3a BBIIEISIOTCA CIEAYIOLINe
COJIepKaTeIbHO-METOJMUecKue JIMHUM: «Yucna u  BelUUCIEHUs», «DPYHKIMH U Tpaukuy,
«YpaBHEHHUSI U HepaBeHCTBa», «Hauana maremaTmyeckoro aHanusay», « MHOXeCTBa W JIOTHKa». Bce
OCHOBHBIE COJIEPKATEIbHO-METOANYECKHE JINHUN U3YYalOTCsl Ha MPOTSHKEHUM ABYX JIeT 00ydeHHs Ha
ypoBHE cpeaHero oOmiero oOpa3oBaHus. JlaHHBI y4eOHBIM Kypc SBJISIETCS MHTErPAaTUBHBIM,
o0beuHssA B ce0e cosepikaHle HECKOJIbKUX MaTeMaTHYeCKUX JUCLHILIMH: aireOpa, TPUrOHOMETPHS,
MaTeMaTHYeCKU aHaiu3, Teopus MHOXKeCTB M jpyrue. OOywaromuecs OBIaJIE€BAIOT LIMPOKUM
MaTeMaTHYeCKUM alllapaToM, Y HUX MOCJeI0BaTelbHO (POpMUpPYETCS M COBEPILIEHCTBYETCS yMEHHUE
CTPOUTH MaTEMaTHYECKYIO0 MOJIENb PEAJIbHON CUTyalll, IPUMEHSATh 3HAHUS, [TOJIyY€HHbIE B y4eOHOM
Kypce «Anrebpa M Hayajla MaTeMaTHYEeCKOrO aHajlu3a», JUI pELICHHS CaMOCTOSITEIbHO
chopMyIMPOBAHHON MaTeMaTU4YEeCKON 3a/1auM, a 3aTeM UHTEPIPETUPOBATD MTOJIyUEHHBIN pe3ysbTar.

ConepxatenbHo-MeToinYecKas JTUHUA «Yucina ¥ BBIYMCICHUS» 3aBepliaeT (OpMHpPOBAHUE
HABbIKOB HCIIOJIb30BAHUS JIEUCTBUTENBHBIX YHCEN, KOTOpOoe ObUIO HAa4aToO Ha YpPOBHE OCHOBHOI'O
obmero oOpa3oBanus. Ha ypoBHe cpemHero obmiero oOpa3oBaHHs 0c000€ BHHMAaHHE YAENsSeTCs
(OpMUPOBAHMIO TIPOYHBIX BBIYUCIUTENbHBIX HABBIKOB, BKIIIOUAIONIMX B Ce0s HCIIOJIb30BaHUE
pa3nuYHbIX (OpPM 3amHcCH JEHCTBUTENBHOTO YHMCIA, YMEHUE DPALMOHAIBHO BBINNOJHATH JACUCTBUS C
HUMHU, JeJIaTh NMPUKUIKY, OLIEHUBATh pe3ynbTar. OOyyaronuecs MojiydyaoT HaBBIKK MPHOIMKEHHBIX
BBIUUCIICHUH, BBIMOJIHEHUS JAEUCTBUM C YHCIaMM, 3alMCaHHBIMM B CTaHAAapTHOH  Qopme,
MCIOJIb30BAaHUSI MaTEMaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHUCIOBBIX BHIPAYKEHUH.

CopepxarenpHas JUHUS «YPaBHEHUS U HEPABEHCTBA» PEANIM3YETCs HA NPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE cpeAHero oOuiero oOpa3oBaHMs, MOCKOJIbKY B Ka)JJIOM paszfelie MporpamMMbl
NPEJYCMOTPEHO pELICHHE COOTBETCTBYIOMMX 3aaad. OOydaromiyecs OBJaJEBAIOT pa3IMYHBIMU
METOJIaMU PEILIEHUs LIETbIX, PALIMOHAIBHBIX, HPPALMOHAIBHBIX, TOKA3aTENbHbBIX, JJIOTAPUPMUUECKUX U
TPUTOHOMETPUUECKUX YPAaBHEHMH, HEPABEHCTB M MX cucTeM. llomyueHHble yMEHHs HCHOJIb3YHOTCS
IpU HCCIEeI0OBaHUM (PYHKIMHA C MOMOILBIO MMPOU3BOJIHOM, pelleHud MPUKIAJAHBIX 3a/ad W 3ajad Ha
HaXOXXJICHUE HaumOONbIIMX W HAaUMEHbIIMX 3HaYeHUW (yHkiuu. JlaHHas conmepkaTenbHasl JUHUS



BKJIFOYAET B ce0s Takke (popMUpOBaHUE YMEHHUH BBITIOIHATH pacyEThl 10 (hopmysiaM, mpeodpa3oBaHus
LENBIX, PAllMOHATLHBIX, UPPAITUOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKCHHH, a TAK)KE BBIPAKCHHUIA,
CoJiepKallluX CTENeHH W Jorapu@mbl. B xone m3ydeHus anredpanyeckoro marepuana MpOUCXOIUT
JanbHeHIee pa3BUTHE aJTOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIICHUS 00ydaronmxcs, GOpMHUPYIOTCS
HABbIKM JICNYKTUBHBIX pacCyXIE€HUU, pabOTbl C CHUMBOJBHBIMH (OopMaMH, MPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJAE PaBEHCTB W HEpaBeHCTB. AureOpa mpeanaraer
3¢ (deKTUBHBIE HHCTPYMEHTHI AJISl PELICHUS MPAaKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3a]1a4, HArJIsAIHO
JIEMOHCTPHPYET CBOM BO3MOYKHOCTHU KaK SI3bIKa HAYKHU.

CopepxarenbHo-MeTonYecKas TUHUA «DYHKIMU U TpadUKm» TECHO MEperieTaeTcs ¢ JpyruMu
JUHUSAMH y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE 33/1aéT IMOCIEA0BATEIbHOCTh HU3YUYCHHS
MaTtepuana. V3ydeHue CTENEeHHOM, IOKa3aTeNIbHOW, JOrapu(MUUECKOW W TPUTOHOMETPUUYECKHX
GbyHKIUHI, UX CBOMCTB U IpaUKOB, UCIIOJIb30BaHKE (DYHKIUHN ISl pelleHus 3a7a4d U3 IPYruxX y4eOHbIX
MPEIMETOB U PEATbHOMN KU3HU TECHO CBSI3aHO KaK C MAaTEMaTHYECKUM aHAIM30M, TaK U C PELICHUEM
ypaBHEHUI U HepaBeHCTB. [Ipu 3Tom OojblIoe BHHUMaHue yaemseTcss (OPMHPOBAHUIO YMEHHS
BEIpaXKaTh (OPMYyJIaMU 3aBUCHUMOCTH MEXIY Pa3IMYHBIMH BEIWYMHAMH, HUCCIICIOBATH MOTy4eHHBIC
GbyHKIUH, CTPOUTH UX rpaduxu. MaTepuan coaepikaTelabHON JIMHUW HAlleJIeH Ha pa3BUTHE YMEHUN U
HABBIKOB, ITO3BOJISIFOIIMX BBIPAKATh 3aBUCHMOCTH MEXKIY BEIMYMHAMU B Pa3sIuIHON ¢dopMe:
aHAJIMTUYECKOM, Trpauueckod U ClIOBecHOW. V3yueHue Marepuana CIOCOOCTBYET pPa3BUTHIO
AITOPUTMUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K OOOOIIEHHIO M KOHKPETU3AIllUH, HCIIOJIb30BAHHIO
aHaJIOTUH.

ConepxarenbHast JuHHS «Hadama MaTemMaTndyeckoro aHajqm3a» II03BOJISIET CYIIECTBEHHO
pacIupuTh Kpyr KaKk MaTeMaTH4eCKHX, TaK M MPUKJIAJHBIX 3a1ad, JAOCTYMHBIX OOydaroumumcs, y
KOTOPBIX MOSBISETCS BO3MOXKHOCTH HUCCIICJIOBATh M CTPOHUTH Tpaduku (PYHKIHHA, ONPEISISITh HX
HauOOJbIINEe ¥ HAaWMEHBIIME 3HAYCHHS, BBIYUCIATH IUIOMAAU (Guryp u 0OBEMBI Tel, HAXOAWUTH
CKOPOCTH H YyCKOpeHusi mporeccoB. CopepkaTenbHas JTUHHUS OTKPHIBAET HOBBIE BO3MOXXHOCTH
MOCTPOCHUSI MAaTEMATHUECKUX MOJENEH pealbHbIX CUTYaAllui, HAaXOXKACHUS HAWIYYIIEro pPEelIeHUs B
NPUKIAJAHBIX, B TOM YHCJIE COIUAIbHO-)KOHOMHYECKUX, 3a/Jadax. 3HAKOMCTBO C OCHOBaMHU
MaTEMaTHYECKOr0 aHaliu3a CHOCOOCTBYET pPa3BUTHIO aOCTPAKTHOTO, (HOPMaIbHO JIOTUYECKOTO U
KpEaTUBHOTO MBIIUICHUs, (JOPMUPOBAHUIO YMEHUH PACIIO3HABATH MPOSIBIICHUS 3aKOHOB MAaTEMATHKH B
HayKe, TeXHUKEe U UcKyccTBe. OOydaromuecs y3HAIOT O BBIIAIOIIMXCS pe3yJbTaTaX, MOTYYCHHBIX B
XOJIE pa3BUTHSI MATEMaTUKH KaK HAYKH, U HX aBTOpax.

CopepxarenpHO-MeTONUYECKass JUHUS «MHOXECTBa M JIOTMKa» B OCHOBHOM TIOCBSIIIEHA
3JIEMEHTaM TEOPHH MHOXECTB. TeOpeTHKO-MHOKECTBEHHBIE TIPECTABICHHS IIPOHU3BIBAIOT BECh KypC
IIKOJILHOM MaTeMaTUKH U MPEAaraloT Hanboliee YHUBEPCAIbHBIN SI3bIK, 00bEINHSIONINN BCE pa3/iesbl
MaTEeMaTHKU W e€ TPHWIOKEHUH, OHH CBS3BIBAIOT Pa3HbIC MAaTEMaTHYCCKHE JUCIUTUIMHBI B €IUHOC
nenoe. BakHO 1aTh BO3MOXKHOCTH OOYyYaromieMycsi MOHMMATh TEOPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MaTEeMaTHKH U HCIIOIh30BaTh €T0 JUIS BRIPAKESHUS CBOMX MBICIICH.

B yuebHOM Kypce «Anredpa ¥ Hayala MaTeMaTHUYECKOTO aHajIn3a» MPHUCYTCTBYIOT TaKkKe
OCHOBBI MaT€MaTHUYECKOTO MOJICTUPOBAHUS, KOTOPBIE MPU3BaHBI CHOPMUPOBATH HABBIKK TTOCTPOCHUS
MoJieTiell pealbHbIX CHUTYallli, UCCIEIOBaHUS ITHX MOJEled C MOMOIIbI0 ammapara aiaredpbl u
MaTeMaTHYECKOTO aHaIM3a W HMHTEPIPETAlU ITOJYYSHHBIX PE3y/IbTaTOB. 3aJaHHs BKIIOYCHBI B
KKIBIA U3 Pa3IeNoB IPOTpaMMBbl, TOCKOJIbKY BECh MaTepuali y4eOHOTO Kypca IHUPOKO HCTIONb3yeTCs
JUIS pelIeHUs TMPUKIAJHBIX 3anad. [Ipu pemieHuu peajdbHBIX MPAKTHYSCKHUX 3a7ad O00yJaroIIHecs
pa3BUBAIOT  HAOMIONATENILHOCTh, yMEHHWE  HAXOAUTh  3aKOHOMEPHOCTH, abCTparupoBaThCs,
WCTIOJB30BaTh AHAJOTHIO, O0000IAaTh W KOHKPETHU3UpOBaTh mpoliemy. JleaTenbHOCTh 10
(hOpMUPOBAHHIO HABBIKOB PEIICHUS MPUKIATHBIX 3a7a4 OPraHU3yeTCs B IMPOIECCe U3YUCHUS BCEX TEM
yueOHOro Kypca «Anredpa u Hauajaa MaTeMaTHUYECKOTO aHAIU3a.

OO1iee ynCIO YacoB, pEKOMEHAOBAHHBIX I M3y4eHUs y4eOHOro Kypca «Anredpa u Hauana
MaTeMaTHYECKOT0 aHaJn3ay, - 170 gacoB: B 10 kiacce - 68 yacos (2 yaca B Heneno), B 11 kimacce -102
yaca (3 yaca B HEZIEIIO).

Conepxanne o0yuenus B 10 kiacce.

Uucna v BBIYHCICHUS.

Pammonaneubie uncna. OOBIKHOBEHHBIE W JICCATHYHBIE JpPOOH, TPOIICHTHI, OECKOHEUHBIS
nepuoguveckue Ipoou. ApupMeTudeckre Onepalnuu ¢ paroHAIBHBIMU YUCIAMH, TpeoOpa3oBaHuUs



YHUCIOBBIX BbhIpakeHuil. [IprmeneHune apoOel W MPOLEHTOB Ui PEIIeHUs MPUKIAIHBIX 3a7ad U3
Pa3JIMYHBIX OTPACIIEH 3HAHUM U pPEaIbHOM KU3HU.

JleficTBuTenbHBIE 4YHCTA. PanMoHanbHBIE ¥ UppalMOHAJIbHBIE 4YHCIa. ApudmeTudyeckue
olnepanuu ¢ JCHCTBUTENbHBIMU 4HclIaMu. [IpuOnuk€éHHbIE BBIUMCIEHMS, IpaBUJIa OKPYIJICHMS,
MIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUMN.

Crenenp ¢ uensiM mokazateneMm. CrangapTHas (opma 3amucu JIEHCTBUTENBHOTO YHUCIA.
Hcnonb3oBanue noaxofsmend (GopMbl 3aMCH JEHCTBUTENbHBIX YHUCEN JUISl PEHICHUS MPaKTHYECKUX
3a]1a4 U [IPEJICTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATypallbHOM crerneHu. [ledicTBus ¢ apruMETHYECKUMH KOPHSIMU
HaTypaJbHOM CTEICHHU.

CuHyCc, KOCMHYC W TaHI'€HC 4YMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHI€HC
YHUCJIOBOI'O apIyMEHTA.

VYpaBHEHHUs U HEPABEHCTBA.

ToxnaecTBa U TOXKAECTBEHHBIE PeoOpa3z0BaHMUsL.

[IpeoOpa3oBanne TPUTOHOMETPUYECKHX  BBIpaXeHUH. (OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIBI.

YpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemenue nenbix 1 [poOHO-PALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppaiiMOHaNbHBIX YPaBHEHUN U HEPABEHCTB.

Penienne TpuroHoMeTpUUECKUX YpaBHEHUM.

[IpumeHeHue ypaBHEHM M HEPAaBEHCTB K pELIEHUI0 MaTeMaTHYECKMX 3ajad U 3aJad U3
pa3IMyYHbIX 00JacTel HAyKH U peallbHOM JKU3HHU.

OyHKIUYN U TpapuKH.

Oyukuus, cnocoosl 3ananus pyukuun. ['paduk Gynkiuu. BzaumMuo oOpaTtHbie QyHKIIMH.

OOnacte ompesnereHuss W MHOXKECTBO 3HaueHWi ¢ynkumu. Hymn ¢ynxmun. IIpomexyrku
3HAKOIMOCTOAHCTBA. YETHDBIE 1 HEUETHDBIE (PYHKITHH.

Crenennas GyHKIHS C HATYpaJIbHBIM M IIETBIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBolcTBa
U rpaduK KOPHS N-0i CTENCHH.

Tpuronomerpuyeckass OKpyXHOCTb, ONPEIECICHUE TPUTOHOMETPUUECKUX (YHKIUH YHCIOBOTO

apryMeHTa.
Hagana MmaTeMaTH4decKoTo aHaJIM3a.
ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCJIeOBATEIbHOCTEH. MOHOTOHHBIC
IIOCJIEIOBATCILHOCTH.

Apudmernueckas U reomerpuyeckas nporpeccuu. beckoHeuHo yObIBarolias reoMeTpuyeckas
nporpeccusi. Cymma OecKOHEUHO YObIBarollell reomeTpuyeckoil mporpeccuu. dopmyiia CIOXKHBIX
IIpOLEHTOB. VcIIo/Ib30BaHNEe IPOrPECCUU ISl PELIEHMSI pEAJIBHBIX 3a]1a4 IPUKIIAJHOTO XapaKTepa.

MHoOXecTBa U JIOTHKA.

MHoecTBO, onepaluy HaJl MHOKecTBaMu. J{narpammel Ditiepa-Benna.

[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOI'O anmapara JJis ONHCAHMUS PEATbHBIX MPOLECCOB U
SIBJICHUM, TIPU pELIEHUH 3a]a4 U3 APYIHX y4eOHBIX MPEIMETOB.

Omnpenenenne, TeopeMa, CIEACTBUE, T0KA3ATEIBCTBO.

Conepxanue oOyuenus B 11 kiacce.

Yucna v BBIYUCIICHHUS.

Hatypanbnble u nensie uncina. [Ipu3Haku 1€1MMOCTH LIETBIX YUCEN.

Crenens ¢ palMOHaIBHBIM ITOKa3aTenaeM. CBONCTBA CTEIIECHH.

Jlorapudm uncna. JlecaTUUHbIE U HATYypaJbHbIE JIOTapU(PMBI.

VYpaBHEHHsI U HEPABEHCTBA.

IIpeoOpa3oBanue BeIpaXEHUN, COAECPIKAIINX JIOTAPU(MBI.

[IpeoOpa3oBanue BbIpaxXeHUH, coAepKAIIUX CTEIIEHU C pallMOHAIbHBIM MTOKA3aTEJIEM.

IIprmepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPaBEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUI. Penienne npukiIagHbix 3a7a4 ¢ MOMOIIBI0 CUCTEMbBI JTMHEHHBIX
YPaBHEHHUHU.



CucreMbl ¥ COBOKYITHOCTH PallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

IIpumeHeHNne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEILIEHUIO MaTEMAaTUYECKUX 3a7ad U 3aja4d U3
pa3IMYHBIX 00J1acTel HAYKU U PEaTbHOM KU3HHU.

OyHKIUYN U TpapuKH.

Oyukuus. [lepuoanueckue ¢ynkuu. [IpomMexyTku MOHOTOHHOCTH (GYHKIUH. MakCUMyMbl U
MUHUMYMBI GyHKIIMU. HanbomnpIiee 1 HauMeHbIee 3HadeHne (PYHKIIUY Ha IIPOMEXKYTKE.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U rpaUKu.

[Toka3zarenbHas u norapudmMudeckas GyHKIMH, UX CBOUCTBA U TPapHKH.

Hcnonb3oBanue rpadhukoB GyHKIUN I peLICHUS] YPaBHEHUHM U TMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB yHKIMMA 115 UCCIIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOpPbIE
BO3HUKAIOT MPH PEIICHUH 33J1a4 U3 APYTUX YUEOHBIX MIPEIMETOB U peaibHON JKU3HU.

Havana marematuuyeckoro ananusa.

HenpepsiBable pyHKIIMN. METO HHTEPBAIOB /IS PEIICHUS HEPABEHCTB.

[IpousBognas pynkmuu. ['eomeTprueckuii 1 GU3MUECKUI CMBICT TPOU3BOIHOM.

[IpousBoaHbie d>neMEeHTapHBIX (QyHKIUA. DopMynabl HAXOXKACHUS TMPOUZBOAHON CYMMBI,
MIPOM3BEICHUS U YaCTHOTO (PYHKIIUH.

[IpumeneHne NPOM3BOJHOW K HCCIIEJOBAHMIO (PYHKIMH Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxaenne HauboIbI11ero 1 HaMMEHbIIEro 3HaYeHus PYHKIIUU Ha OTPe3Ke.

[IpumeneHue MpoU3BOJHON ISl HAXOXKIACHMSI HAWJIy4IIEro pEIIeHUs B MPHUKJIAJHBIX 3a]adax,
IUIS OTPEJIeNIeHUs] CKOPOCTH Tpoliecca, 3a4aHHOr0 GopMyIoi uiu rpadukom.

[lepBooOpaznas. Tabmuia nepBooOpa3HEIX.

WuTerpan, ero reomerpudeckuii u ¢usndeckuii cMpici. Briuucienue uHTerpana mno gopmyse
Herorona-Jleitbnumna.

[Inanupyemble TpeaIMETHbIE pe3yabTaThl OCBOCHHs ¢eaepanbHOH pabouell MporpaMMbl
yueOHOTro Kypca «AnreOpa W Havaja MaTEMaTHYECKOTO aHalIW3a» Ha YPOBHE CpEIHEro oOmiero
oOpa3oBaHHs.

[IpenMeTrHble pe3yabTaThl IO OTAEIBHBIM TeMaM YydeOHOro Kypca «Anredpa u Havana
MaTematnueckoro aHanuza». K koniy 10 kiacca obdyvaromuiics HayquTCs:

Uucna 1 BBIYUCIICHUS:

— OINepHpoBaTh MOHATUSAMM: palMOHAJIBHOE M JIEHCTBUTENBHOE YHUCIO, OOBIKHOBEHHAs MU
JecATUYHas 1po0b, IPOLIEHTHI;

— BBIIOJIHATH apU(PMETUUYECKUE OTIEPALMH C PALIMOHAIIBHBIMH U IEHCTBUTEIbHBIMH YUCIIAMU;

— BBINOJHATh TNPHOMMKEHHBIE BBIYUCICHHS, MCIOJIb3YS IpaBUja OKPYIJIEHHS, JIeNaTh
IIPUKUAKY U OLIEHKY pe3yJbTaTa BIYMCIECHU;

— OmnepupoBaTh MOHATUSIMH: CTENEHb C IIEJIbIM IOKa3aTeleM, CTaHJIapTHas (opMa 3amucu
JEHCTBUTENBHOTO YUCIIA, KOPEHb HATYpaJlbHOM CTENEHU, MCIONIb30BaTh MOAXOAAIIYI0 (popMy 3anucu
NEMCTBUTENBHBIX YACEN ISl PEIICHUs TPAKTUYECKUX 3aJad U NIPEICTaBJICHUS JaHHbIX;

— OIepupoBaTh MOHATUSMHU: CHHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOIO yIJa, MCIOJIb30BATh
3aMuch MPOU3BOJIBHOTO YIila uepe3 00paTHbIe TPUTOHOMETPUUECKHE (DYHKIINU.

YpaBHEHMSI U HEPABEHCTBA:

— OmepupoBaTh TMOHATUSMHU: TOXJECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIO€, palOHAJIbHOE,
UppalMOHAIILHOE YpaBHEHNE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE YPaBHEHUE;

— BBIIOJIHATH npeodpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUN U pemars
TPUTOHOMETPUUECKHUE YPABHEHUS;

— BBINOJIHATH NpPeoOpa3OBaHUsl UENbIX, PAllMOHAIbHBIX W HUPPALMOHAIBHBIX BBIPAKEHUH U
pelaTb OCHOBHBIE TUIIBI LIEJBIX, PALIMOHAIBHBIX U NPPAaLlMOHAJIBHBIX YPABHEHUIN 1 HEPABEHCTB;

— MPUMEHSATh YpPaBHEHHS U HEPABEHCTBA JUIsl pEIleHUs MaTeMaTHYecKUX 3aJady U 3a7ad H3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKU3HH,

— MOJICJIUPOBATh peajbHbIE CUTYAllMH Ha SI3bIKE alreOpbl, COCTABIATH BBIPAXKECHUs, YPAaBHEHHUS,
HEPABEHCTBA I10 YCJIOBHUIO 33/Ja4M, UCCIEAOBATh IOCTPOEHHBIE MOJAEIU C UCIOJb30BAaHUEM alapara
anreopsl.

OyHKIIUYN U TpapUKu:

— OIepupoBaTh MOHATHUSAMHU: (DYHKIHSA, CIOCOOBI 3ajaHus (YHKIIUH, 00JIACTh OMpEaeNICHUs U
MHOECTBO 3HaueHU QyHKIHH, rpaduk QyHKIMU, B3aUMHO 00paTHbBIE ()YHKIIUH;



— OINEepUpOBATH MOHATUAMHU: YETHOCTh U HEYETHOCTh (DYHKIMM, HYIU (QYHKIUH, TPOMEKYTKH
3HAaKOIIOCTOSIHCTBA,

— UCHOJb30BaTh Tpauky QYHKIMHA Ui pELIeHUs] ypaBHEHUH;

— CTpOMTHh W 4YWUTaTh TpaduKU JHMHEHHOW (YHKIMH, KBaApaTHUYHOW (YHKIMH, CTETIEHHON
(YHKIIUH C [IETBIM TTOKA3aTelIeM;

— HUCHOJb30BaTh Ipaduku (GYHKUMHA JUIS HCCIENOBAaHUS INPOLIECCOB M 3aBUCUMOCTEH NpU
pelieHnH 3aAad M3 JAPYruX Y4eOHBIX IPEIMETOB U PEeaJbHOW >KHU3HHU, BbIpaXaTb (QOpMYyJIaMu
3aBUCHUMOCTH MEKy BETUUMHAMHU.

Hauana maTemMaTH4eckoro aHanusa:

— OINEpPHPOBATH MOHATHAMHU: TIOCIEAOBATEIBLHOCTD, apu(pMeTHIecKas

— W IreOMeTpHUYECKasi IPOrpeccui;

— OIEepUpOBaTh IMOHATUAMH: OECKOHEUHO YyObIBarollasi reoMeTpUyecKas MpOrpeccHs, Cymma
0eCKOHEUHO yOBIBAIOLIEH FreOMETPUUECKOM ITpOrpeccuu;

— 3a/1aBaTh MOCJIEA0BATEIBHOCTH PA3IMUHBIMU CIIOCO0AMU;

— HCII0JIb30BATh CBOWMCTBA MOCIIEI0BATENBHOCTEW U IPOIPECCUM JUIsl PELLIEHUS peaJIbHbIX 3a7a4
MIPUKJIAHOTO XapaKTepa.

MHoxecTBa 1 JIOTHKA!

— OIepupoBaTh IOHATUSAMHU: MHOMKECTBO, OIEPALMU HAJ MHOXKECTBAMH; HCIIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIHN ammapaT JJ1sl OIMCAaHUs pealbHbIX

— MPOLIECCOB U SABJICHUH, IPU PEILICHUH 33a]a4 U3 APYTUX y4eOHBIX IPEIMETOB;

— OIepHpOBATh NOHATHAMMU: ONpe/ieIeHUe, TEOPEMa, CIIEACTBUE, J0KA3aTeIbCTBO.

[IpenmeTHbie pe3ynpTaThl MO OTACIBHBIM TeMaM Y4eOHOTO Kypca «Anrebpa W Hauana
MaTemaTtrueckoro aHanuza». K koniy 11 kiacca obyuaromuiics HayquTCs:

Yucna u BBIYUCICHUS:

— OmnepupoBaTh MOHATUSMU: HATYpaJIbHOE, LIEJI0€ YUCIIO, UCIOIb30BaTh MPU3HAKU JIEIUMOCTH
LIEJIBIX YHCEeJl, PA3JI0KEHNE YUCIIa Ha IPOCTbIE MHOXKUTEIH /7S peIIeHUs 3a1a4;

— OIepUpoBaTh MOHATHEM: CTEIIEHb C PALIMOHAJILHBIM [10KA3aTENIEM;

— ONepUpoBaTh MOHATHAMHU: JIOTapU(PM UUCIA, AECITUUHBIE U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHEHHUsI 1 HEPABEHCTBA:

— MIPUMEHATHh CBOMCTBA CTENEHHU Ul MPeoOpa3oBaHUsl BbIPAXKEHUH, ONepUpOBaTh MOHATHAMU:
MoKa3aTeJIbHOE YpaBHEHUE M HEPABEHCTBO, pelIaThb OCHOBHBIE THIbI IMOKA3aTENbHBIX YpaBHEHUH U
HEPABEHCTB;

— BBINOJIHATH pPeoOpa3oBaHUsl  BBIPAXKEHUH, coAepXkalux JiorapupMmel, ONEpUpPOBAThH
MNOHATUSAMM:  JIorapuMuyeckoe ypaBHEHME M  HEPaBEHCTBO, pellaTh  OCHOBHBIE  THIIBI
Jorapu(MUUECKUX ypaBHEHUI U HEPaBEHCTB;

— HaXOJUTh PelIEHUs MPOCTEHITNX TPUTOHOMETPUUECKUX HEPABEHCTB;

— OIEepHpOBaTh MOHATUSAMH: CHCTEMa JMHEWHBIX YpaBHEHMH W e€ pelleHue, HCIOIb30BaTh
CUCTEMY JINHEWHBIX YPaBHEHUH 7S peLIeHUs MPAaKTUYECKUX 3a/1ay;

— HaxOoJUTh pEIICHHs NPOCTEHMIINX CHUCTEM U COBOKYMHOCTEH PpAlMOHAIBHBIX YPABHEHHH U
HEPABEHCTB;

— MOJENUPOBATh pealbHbIe CUTYallUH Ha A3bIKE alreOphl, COCTABIATH BbIpaXKEHUS, YpaBHEHMUS,
HEpaBEHCTBA M CUCTEMBI 110 YCIIOBHUIO 3aJauH, UCCIIEI0BaTh MOCTPOCHHbBIE MOJIEIH C UCIIOJIb30BAHUEM
amrmapara anreopsbl.

OyHKIMH U TpadUKU:

— OIepHpOBATh MOHATUAMU: NMEepHOANUECcKas (QYHKIHS, TPOMEXYTKH MOHOTOHHOCTH (DYHKITHH,
TOYKM HKCTpeMyMa (YHKIMM, HauOoJpllee M HaWMEHbIIee 3HAa4eHUs (DYHKIMHM Ha TPOMEXYTKE,
MCIOJIb30BaTh UX ISl UCCIeI0OBaHUS QYHKINH, 3a/laHHOM rpaduKoMm;

— OIlepHpoBaTh MOHSATHUSIMHU: rpaduku NOKa3aTeIbHO, JorapupMUIECcKOM U
TPUTOHOMETPHUYECKUX (PYHKIMI, N300pakaTh UX HAa KOOPAMHATHOM IUIOCKOCTH M UCIIOJIb30BaTh JJIS
pellleHns ypaBHEHUN 1 HEPaBEHCTB;

— u300pakaTh Ha KOOPJMHATHON IUIOCKOCTH Tpa(UKH JIMHEHHBIX ypaBHEHUH W HCIOJIb30BATh
UX JUIS PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHUN;



— UCTOJB30BaTh rpaduku GYHKIUHN U UCCISIOBAHUS TPOIIECCOB M 3aBUCUMOCTEH U3 IPYTHX
YUeOHBIX JUCIUTUINH.

Havana maTemaTuueckoro aHammsa:

— OIEpPHpOBATh MOHATHAMHU: HENPEpbIBHAS (DYHKIWS, TPOM3BOAHAS (YHKIIMH, WCIOIH30BATH
reOMETPHUCCKUI U (PU3NIECKHUI CMBICI TIPOM3BOIHOW ISl pEIICHUS 3a/1a4;

— HaxOJUTh MPOU3BOJIHBIC JJICMEHTAPHBIX (YHKIUH, BBIUUCISATH MPOU3BOAHBIC CYMMBEI,
MIPOU3BE/ICHHUS, YACTHOTO (PYHKIIHIA,

— HCHOJIB30BaTh MPOU3BOIHYIO JIJISl UCCIIEOBAHMS (PYHKIIMU HA MOHOTOHHOCTh M SKCTPEMYMBI,
MPUMEHSTH PE3yJIbTAThI UCCIIEAOBAHMS K IOCTPOCHUIO TPa(pUKOB;

— HCIIOJIB30BATh MPOU3BOTHYIO JUISI HAXOXKACHHUS HAWTYYIIErO PEIICHUS B MPUKIAJIHBIX, B TOM
YHCIIe COLUATbHO-I)KOHOMUYECKUX, 3a/1a49ax;

— OINEpHpOBATh TMOHITHUSAMHU: TEPBOOOpa3Has W WHTErpaj, MOHUMATh T'ECOMETPUYECKUN U
(bu3NUIeCcKuil CMBICI HHTETpaa;

— HaXOJUTh MEPBOOOPa3HBIC JIEMEHTAPHBIX (PYHKIUI, BEIUUCIIATH HHTErPaIl

— mno popmyne HeroTona-JIelOnuna;

— pemarb NPHUKIAIHBIE 33/1a4d, B TOM YHCJIE COLUAIBHO-YKOHOMHUYECKOr0 M (PU3HUECKOTO
XapakTepa, CpeICTBAMH MaTEeMaTHYECKOTO aHAIIN3A.

BaxxHocTh yueOHOT0 Kypca reOMeTPHH Ha YPOBHE CPEAHETO 001Iero oopazoBanus o0ycIoBlIeHa
MPAaKTUYECKONH 3HAYMMOCTBIO METANPEJMETHBIX M MPEIMETHBIX PE3yIbTaTOB OOYYCHUSI T€OMETPHH B
HaIpaBJICHUW  JIMYHOCTHOTO  pa3BUTUS  oOywaromuxcs, (QopMupoBaHus  (QyHKIMOHAIbHOU
MaTEeMaTHYECKOW TPAMOTHOCTH, M3YYCHUsS JPYTruX y4eOHBIX AMCUUIUIMH. Pa3zBuTHe y 00ydaronmxcs
MPABWIBHBIX TIPEJCTABJICHUNA O CYIIHOCTH W TIPOUCXOXKICHUM TI'C€OMETPHUYSCKHUX aOCTPAKIIHIA,
COOTHOILICHUH PEaJbHOTO M UACATBHOI0, XapaKTepe OTPAKCHUsT MAaTEMATHUECKOW HAYKOH SBICHHN U
MPOIIECCOB PEAIbHOTO MHpa, MECTe TEOMETPUM B CHCTEME HAyK W POJIM MaTeMaTHYEeCKOTrO
MOJICIMPOBAaHUSI B HAay4YHOM IIO3HAHMM M B MPAKTHKE CIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO
MHUPOBO33PCHUS OOYYAIOIINUXCS, a TAKKE KAUeCTB MBIINUICHUS, HEOOXOMUMBIX I aJaNnTalud B
COBPEMEHHOM OOIIIECTBE.

I'eomeTpus siBIISIETCS OMHUM M3 0a30BBIX TIPEIMETOB Ha YPOBHE CPEJIHEr0 001Iero oopa3oBaHus,
Tak Kak o0eclmeynBaeT BO3MOXXHOCTh UW3YUEHHs KaKk JUCIHUIUIMH  eCTECTBEHHO-HAy4YHOMN
HAIPaBIICHHOCTH, TaK ¥ TYMaHUTAPHOU.

Jlormdeckoe MblluieHHEe, GOpMUPYEMOe TPHU W3YYEHHUU OOYUYaIOIUMUCS TOHSATUHHBIX OCHOB
TCOMETPUH U TOCTPOCHHUH IETIOYKH JIOTHUYSCKUX YTBEPKIACHHA B XOJC PEIICHUS TeOMETPUYCCKHIX
3a/la4y, YMEHHE BBIIBUTATh U ONPOBEPraTh TUIMOTE3bl HETIOCPEICTBEHHO MCIOIB3YIOTCS MPU PEIICHUH
3aJla4 eCTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

OpueHTaius 4eIoBeKa B MPOCTPAHCTBE - YCIOBHE €ro COLUAIBHOTO OBITUS, opMa OTpaKEHUS
OKpY)XaloIIero  MHpa, YCJIOBHE YCICNITHOTO IO3HAHWS W  aKTUBHOTO  TpeoOpazoBaHUs
neiictButensHocTd. OmepupoBaHrE MPOCTPAHCTBEHHBIMU OOpa3amMu OOBEIUHSET pa3HbIe BHUIBI
y4eOHOW W TPYJOBOM JIEATEIHHOCTH, SBISCTCS OJHUM U3 MPOo(ecCHOHAIBEHO Ba)XKHBIX KadecTB,
MOJTOMY aKTyallbHa 3a7ada (pOpMHUpPOBaHUS y OOYyYAIOUIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHHUS Kak
Pa3HOBUIAHOCTH OOPA3HOTO MBINIICHHS - CYIIECTBEHHOTO KOMITOHEHTA B MOJTOTOBKE K MPAKTUYECKOM
JeSITeILHOCTH 110 MHOTHM HaIPaBIICHUSIM.

[lens ocBoeHus mporpamMmbl ydeObHOTO Kypca «l'eomeTpusi» Ha 0a30BOM ypoBHE OOy4YeHHS -
o0meoOpa3oBarenbHOe U OOIIEKYIbTYPHOE pa3BUTHE OOYYAIOIIUXCS dYepe3 oOecreueHue
BO3MOXXHOCTH TPHOOPETCHUS ¥ WCIOJIB30BaHUS CHCTEMAaTHYECKHMX TEOMETPUYECCKMX 3HAHUH U
NEUCTBHUM, CrenuUYHBIX TEOMETPHH, BO3MOXXHOCTH YCIHEIIHOTO NPOAOKEHUsS 00pa3oBaHUS IO
CHETIMALHOCTSIM, HE CBSA3aHHBIM C IMTPUKJIATHBIM HCITOJIb30BAHHEM T€OMETPHH.

[IpropuTeTHRIMU 3a/1adaMy OCBOEHUsI ydeOHoro Kypca «I['eomerpun» Ha 6a30BoM ypoBHe B 10-
11 knaccax sIBJISIFOTCS:

— (opmupoBaHUE MpeICTaBICHHS O TEOMETPUM KaK 9YacTH MHPOBOU KYIBTYpPhI U OCO3HAHHUE €€
B3aMMOCBSI3U C OKPYKAIOLTUM MHUPOM;

— (opmupoBaHUE MpEACTABICHUS O MHOTOTPDAaHHUKAX M TejaX BpAIICHUS KaK O BaKHEHIIMX
MaTEeMaTHYECKUX MOJICIISAX, IMO3BOJISIFOIIMX OIMMCHIBATh W HM3y4YaTh pa3HbIC SBICHHUS OKPYIKAIOIMIETO
MUDA;



— (opMHUpOBaHME YMEHMsI pACIO3HABATh Ha 4YEpTEXkax, MOJENAX U B PEAIBHOM MHpe
MHOTOI'PaHHUKH U TeJla BPaIlleHUs;

— OBJIQJICHUWE METOJAMU PEIICHUS 3a/1a4 Ha TIOCTPOCHUS Ha U300paXKEHUAX MPOCTPAHCTBEHHBIX
duryp;

— (opMUpOBaHME YMEHHs ONEPUPOBATh OCHOBHBIMM IOHATHSAMM O MHOIOIpaHHMKAax M Tejax
BpALLEHNS U X OCHOBHBIMU CBOWCTBaMH;

— OBJIQJICHUE alNTOpPUTMAMM pELICHUS OCHOBHBIX THUIOB 3ajad, (OpMHUpOBaHUE YMEHUS
IIPOBOJAUTH HECJIOXHBIE JOKA3aTEJIbHbIE PACCYKICHHUS B XOJ€ PEUICHHUs] CTEPEOMETPUUECKUX 3aJad U
3aJau ¢ MPaKTUYECKUM COJIEPKaHUEM;

— Pa3BUTHE MHTEIUIEKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEH O0YyYaromuxcs, Mo3HaBaTeIbHON
aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUMN, KpUTUYHOCTU MBILLUICHHUS;

— (opmupoBaHue (DYHKIMOHAIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW TI'E€OMETPUHU: yMEHHE
pacro3HaBaTh MPOSIBICHHUS T'€OMETPHUECKUX TMOHATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B peasIbHBIX
KU3HEHHBIX CUTYallUsX U MPU U3YYEHUU JIPYTUX Y4E€OHBIX INPEIMETOB, MIPOSABICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIMPOBATH WX HA SI3BIKE TEOMETPUU U CO3IaBAaTh F€OMETPUUYECKUE MOJICIH,
IPUMEHSATh OCBOGHHBIN M€OMETPUUECKUN ammapar AJis pelieHusl MPaKTUKO-OpUEeHTHUPOBAHHBIX 3a/1ad,
MHTEPIPETHUPOBATH U OLICHUBATH MOJTY4YEHHbIE PE3yJIbTaThI.

OTnUuyuTeNbHON OCOOEHHOCTBIO IPOTrpaMMbl [0 T€OMETPUU SIBISIETCS BKJIIOYEHHE B KYpC
CTEpEOMETpUHU B Hayajle €ro M3yueHHs 3ajjady, pellaeMbIX Ha YpPOBHE MHTYMTHBHOIO IO3HaHUS, U
onpenen€éHHbIM 00pa3oM OpraHu30BaHHAs paboTa HAX HUMH, 9YTO CIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO U MPOCTPAHCTBEHHOT'O MBIIUICHUS, CTUMYJIUPYET POTEKaHNE UHTYUTUBHBIX IPOLIECCOB,
MOTHUBHPYET K JajdbHENILIEMy U3YUEHHIO IPEIMETA.

[Ipennourenue OTHAETCA  HAIJISIHO-KOHCTPYKTMBHOMY  MeTOLy  OOydyeHHs, TO €ecTb
TEOPETUYECKHE 3HAHHUSA HMMEIOT B CBOEH OCHOBE HENOCPEACTBEHHOE OTHOUIEHME K IPEAMETHO-
IIPAKTUYECKOH JeATebHOCTU. Pa3BuTHE MPOCTPAaHCTBEHHBIX MPEACTaBICHUH y 00y4atoluXxcs B Kypce
CTEpPEOMETPUU IIPOBOAUTCS 3a CUET PEILLIEHUs 3a/1a4 Ha CO3/IaHHE ITPOCTPAHCTBEHHBIX 00pa30B U 3a/1a4
Ha OIepHpPOBAHUE NPOCTPAHCTBEHHBIMU oOpa3zamu. Co3fgaHue obpasa MPOBOJUTCS C UCIOIb30BAHUEM
HarJsiJHOCTH, a ONEPHUPOBAHHME O0pa3OM - B YCJOBMSX OTBJIEUEHHUS OT HArJsSAHOCTH, MBICIEHHOI'O
U3MEHEHHUS €r0 UCXOAHOTO COAEpKaHUS.

OCHOBHBIMHU COZIEpPKATEIBHBIMU JIMHUSAMU YueOHoro kypca «I'eomerpusi» B 10-11 kmaccax
apisitoTes:  «MHororpaHHukn», «lIpsMble W TUIOCKOCTH B mpocTpaHcTBe», «Tena BpalieHus»,
«BexTopsl 1 KOOPAMHATHI B IPOCTpaHCTBE». DOpMUpPOBAHUE JTOTMUECKUX YMEHUN pacipeiesieTcs 1o
coZiep KaTeJIbHbIM JIMHUSM M 110 roJjaM 00yueHHs Ha YPOBHE CPEIHEro 0011ero oopa3oBaHus.

Copepxanue 00pa3oBaHHUS, COOTBETCTBYIOLEE TMPEIMETHBIM  pE3yjbTaTaM  OCBOCHHS
IIPOrpaMMBbI 110 T€OMETPUH, pacpeAeIEHHBIM 10 T0JlaM 00Y4YeHHUs1, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
YTOOB! OBJIAJIEHUE TE€OMETPUUYECKUMHU MOHATHUAMU U HAaBBIKAMHU OCYILECTBISUIOCH MOCIEA0BATENbHO U
MOCTYIATENbHO, C COOMIOACHNEM MPUHIINIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIYI0 CHCTEMY T'€OMETPUUECKUX MPEICTaBICHUI 00yUaroluXcsl, paciupss U yriryosnss e€, oopasys
IIPOYHBIE MHOYKECTBEHHBIE CBS3H.

OOmiee 4ncI0 YacoB, PEeKOMEHIOBAHHBIX JUIsl M3ydeHHUs ydeOHoro kypca «leomerpusi» - 102
gaca: B 10 kmacce - 68 yacoB (2 yaca B Henento), B 11 kiacce - 34 gaca (1 gac B Hezenio).

Conepxanne o0yuenus B 10 kacce.

[Ipsimble ¥ TIIOCKOCTH B ITPOCTPAHCTBE.

OcHOBHbIE MOHATHS CTepeoMeTpuu. Touka, mpsmasi, IIOCKOCTb, IpOocTpaHcTBO. IloHATHe 00
aKCHOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3aumHoe pacnosnoxkeHue NpsIMBIX B IPOCTPAHCTBE: IepeceKaroluecs, mNapauieiabHble U
CKpeluuBaromuecs npsamele. [lapannenbHOCTh NPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MMApaIEIIbHbIE
IpsiMble B NPOCTPAHCTBE, MApauIEIbHOCTh TPEX MPSAMBIX, MAPAIEIBHOCTh MPSMOM U IIOCKOCTH.
VYIibel ¢ COHanpaBJIEHHBIMM CTOPOHAMH, YroJl MEXAy HpsIMbIMH B mpocTpaHcTBe. llapamiensHoCTb
IJIOCKOCTEM: MapajuleJIbHble IIIOCKOCTH, CBOMCTBA MapajuIeNdbHbIX IUIOCKOcTed. [Ipocreimme
IIPOCTPAHCTBEHHBIE (PUTYPHI Ha MJIOCKOCTU: TETPa3p, KyO, napajuiesenumnea, HoCTPOCHUE CEYCHUH.

[lepnieHIUKYNSIPHOCTh MPSAMOM M TUIOCKOCTU: MEPHEHAMKYJSPHBIE NPSIMbIE B IPOCTPAHCTBE,
IpsIMble NTapajyiesIbHbIEe U MEPIeHIUKYIISIPHBIE K TUIOCKOCTH, MPU3HAK MEPIEHINKYISIPHOCTH NPSMON 1
IUIOCKOCTH, TeOpeMa O MPSAMON NEepHEHAUKYIAPHON IIOCKOCTH. YTJbl B MPOCTPAHCTBE: YIOJI MEXIY



MPSAMON M TUIOCKOCTBIO, IBYTPAHHBIA YToJI, JUHEHHBINA yroa AByrpaHHoro yria. [leprneHaukymnsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 0 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 IJIOCKOCTH, MPOEKIUS
Gurypel Ha IIOCKOCTb. [lepneHIUKYIAPHOCTh MIOCKOCTEH: NMPHU3HAK NEPHEHAUKYISIPHOCTH JBYX
mrockocreil. Teopema 0 TpEX MepreHINKyIsIpax.

MHOrorpaHHuKH.

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHThl MHOTOIPAaHHHUKA, BBIIYKJIbIE U HEBBIITYKIIbIE
MHOIOTpaHHHMKH, pa3BEPTKa MHoOrorpaHHuka. [Ipusma: n-yrospHas mnpusma, I'paHU M OCHOBAHHSA
IIPU3MBI, IpsIMasi U HAKJIOHHAs MPU3MbI, OOKOBasl U MOJHAs MOBEPXHOCTH Ipu3Mel. [lapannenenunen,
IIPSIMOYTOJIBHBIN IMapajliesienumnes; U ero cpoicrsa. Ilupammpa: n-yrosbHas nupaMuja, I'paHd H
OCHOBAaHHE NHMpaMHbl, OOKOBas M IOJHAs IOBEPXHOCTb IMUPAMUAbI, NpaBUIbHAs M YyCeuEHHas
nupaMmia. DJIEMEHThl IpU3Mbl U nupamubl. [IpaBuiibHbIE MHOTOTPAaHHUKU: MOHSATUE MPAaBUIBLHOTO
MHOI'OTpaHHMKA, NPaBUJIbHAS IPU3Ma U NpaBUJIbHAS NUPAMUA, IPABUIBHAS TPEYTOJIbHAs MUpaMHIa
U TIPaBUJIBHBIN TeTpasp, KyO. [IpeacraBnenue o MpaBUIIbHBIX MHOTOTPAHHUKAX: OKTadIp, 10EKadAp
u ukocadrp. CeueHus NpU3Mbl U TUPAMUBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, IPSAMOM, MJIOCKOCTU. DJIEMEHTHI
CUMMETPUU B IUPAMHUJAX, NapauIeIEeIUIE1aX, IPaBUIbHBIX MHOTOIPAaHHUKAX.

Bbruuciienue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, aumaroHanu, yriasl. [lmomans OGokoBon
MIOBEPXHOCTU M IOJIHOW TMOBEPXHOCTH MPSIMOM NMPHU3MBI, IUIONIA/lb OCHOBaHHM, TeopeMa O OOKOBOM
MIOBEPXHOCTU NpsMON mnpusMbl. [lnomaas OGOKOBON MOBEPXHOCTH U IOBEPXHOCTH MPAaBUIBLHOU
UpaMU/Ibl, TeopemMa O Iulomaau yceu€HHoM nupamujbl. [Tonarue o6 o6béme. OOBEM NMuUpamMuibl,
IIPU3MBI.

ITonoGHble Tena B mpocTpaHcTBe. COOTHOIIECHHS MEXIY MJIOLIAIIMU ITOBEPXHOCTEH, 00bEMaMu
M10JI00HBIX Tel.

Copepxanne ooyuenus B 11 kiacce.

Tena BpaieHus.

[Munuuapuyeckass MOBEPXHOCTb,  OOpasyrole  LUWIMHAPUYECKON  IOBEpXHOCTH, OCh
WIMHAPUYECKOW MOBEpXHOCTU. LIMIMHIp: OCHOBaHMS U OOKOBasi MOBEPXHOCTh, 00pa3ylomias u OcCh,
IUI0Ia b OOKOBOI U MOJTHOM MOBEPXHOCTH.

Konnyeckass mnoBepXHOCTb, 00pa3yroliMe KOHHUYECKOM IOBEPXHOCTH, OCh U BEpIIMHA
KOHMUYeCcKoi nmoBepxHocTH. KoHyc: OCHOBaHME M BeplIMHA, 00pa3yromas U oCh, IUIOIMAAb OOKOBOW U
MOJTHOW TIOBEPXHOCTH. YCEUEHHBI KOHYC: oOpasylolide ¥ BBICOTA, OCHOBAaHUS U OOKOBas
MTOBEPXHOCTb.

Chepa u map: UeHTp, paauyc, AMAMETp, IUIOWAAbL TIOBEpXHOCTH cdeprl. Bzaumuoe
pacriosio’keHue cepbl U INIOCKOCTH, KacaTellbHasl MI0CKOCTh K cdepe, MIIoas chepsl.

N300paxenue Ten BpalleHus Ha III0CKOCTH. Pa3BépTka nMmuHApa 1 KOHyca.

KomOuHanuu Ten BpallleHHs U MHOTOIPaHHMKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOJO Cdepsl,
cdepa, BMcaHHasi B MHOIOIPAHHUK, WM TEJI0 BpallleHUsI.

[Tonsarue 06 o6béMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME MPSIMOYTOJIBHOTIO
napajuiesienunesaa u cieacTsus u3 He€. O0bpEM nuanHapa, konyca. O0bEM mapa u miomanb chepsl.

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOMIECHHS MEXKAY MJIOLIAIIMU TOBEpXHOCTEH, 00BEMaMu
MOI00HBIX Tel.

Ceuenus nunMHIpa (MapajjiesIbHO U MEPIEHAUKYISIPHO OCH), CEYEHMsI KOHyca (IapajiesIbHOE
OCHOBAHUIO U MPOXO/sIlee Yepe3 BEPIINHY), CEUCHHUsI 11apa.

BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE.

BekTop Ha miockoct M B npocTpaHcTBe. CIOKEHHWE M BBIYMTAHME BEKTOPOB. Y MHOXEHUE
BEKTOpa Ha uucio. Pa3noxeHwe BekTopa 1O TpEM HEKOMIUIAaHApHBIM BekTopaM. [IpaBuio
napajuienenunena. Pemienue 3anad, CBSI3aHHBIX C NPUMEHEHHEM MpaBHJ JEMCTBUI C BEKTOpPaMH.
[IpssmoyronbHas cuctema KoopauHaT B npoctpaHcTBe. Koopaunats! Bekropa. Ilpocreiimue 3anaun B
KOOpJauHaTax. Yroid Mexay Bekropamu. CkajsipHOe NpOU3BEACHHE BEKTOPOB. BrluuciieHue yrios
MEXy HNPSIMBIMU M IUIOCKOCTSMH. KOOpAMHATHO-BEKTOPHBIM METOJ IPHU PEUIEHUH T'€OMETPUUYECKUX
3a/1a4.

[Inanupyemble TNpenMeTHBIE pe3yabTaTbl OCBOCHHUS (eaepaqbHOW pabodell Mporpammbl
yaeObHoro kypca «l'eomeTpusi» Ha 0a30BOM ypOBHE Ha ypOBHE CpEIHETro oO0mero ooOpa3oBaHUs
OPHEHTUPOBAaHBl Ha JOCTH)KEHHE YPOBHA MAaTEeMaTHYECKOM TI'paMOTHOCTH, HEOOXOIUMOIO s



YCIIEUIHOTO pEIIeHUs 3a/a4 B PEalbHON JKU3HU M CO3/IaHUE YCIOBMH A MX OOIIEKYJIbTYpHOIO
pa3BUTHS.

[IpeameTHBIC pe3ynbTaThl MO OTAEIBLHBIM TeMaM ydeOHoro kypca «I'eomerpus». K konmy 10
KJ1acca 00y4aroImuicsl HayYUTCS:

— OIEepUPOBATH NOHATHAMMU: TOUKA, NPsiMast, INIOCKOCTh;

— IPUMEHATh aKCHOMBI CTEPEOMETPUU U CIEACTBHSI M3 HHUX IIPU PEIIEHUM TeOMETPUUYECKHX
3ajau;

— ONEpUpOBATh MOHATUAMU: APAIIIEIBHOCTD U NEPIEHANKYISIPHOCTD MPSAMBIX U INIOCKOCTEN;

— KJaccu(uuupoBaTh B3aMMHOE PACIIONIOKEHHE MPSIMBIX U INIOCKOCTEW B TIPOCTPAHCTBE,;

— OIEpHPOBATh MOHATHIAMU: JABYTPAHHBIM yroj, rpaHu IBYTPaHHOTO yIia, pedpo ABYIpPaHHOTO
yIJIa, JIMHEMHBINM Yroj ABYTPaHHOIO YyIJIa, IPajyCcHas Mepa ABYTPaHHOIO yIia;

— ONEpUpOBaTh IMOHATHSAMU: MHOIOI'PDAHHMK, BBINYKJIbI W HEBBIIYKIbIH MHOI'OIPaHHUK,
3JIEMEHTBHl MHOTOI'PaHHUKA, IIPAaBUJIbHBIM MHOTOIPaHHUK;

— pacro3HaBaTb OCHOBHbIE BHUJbl MHOIOTPAHHUKOB (IMpamMuaa, IMpHU3Ma, IPSIMOYIOJIbHBIHI
napajuiesenumnes, Kyo);

— KIaccu(uuupoBaTh MHOTOTPAHHUKH, BBIOMPAsi OCHOBAHUS JIJIs KJTaCCH(HUKAINY (BBITYKIIBIC U
HEBBIMYKJIbIE MHOTOTPaHHUKH, IPaBUIbHbIE MHOTOIPDAHHUKH, MPSMbIE M HAKJIOHHBIE MPHU3MBI,
napaJiesienumne/ipl);

— ONEepUpOBaTh MOHATUAMU: CEKYLIasl NIOCKOCTh, CEYEHNE MHOTOTPAaHHHUKOB;

— OOBSACHATH NPUHLUIBI IOCTPOEHUS CEUEHMM, HCIOIb3Ysl METOJ CJIEN0B; CTPOUTH CEUEHUS
MHOTOTPaHHUKOB METOJIOM CJIEJIOB, BBIIIOJIHATH (BBIHOCHBIE) TUIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX
00BEMHBIX (GUryp: BUJI CBEpXy, COOKYy, CHHM3Y; pellaTh 3aJaud Ha HAXO0XJIEHHE I'eOMETPHUYECKUX
BEJIMYMH 110 00pa3liamM Win alropuT™MaM, IPUMEHss U3BECTHbIEC aHAIIMTUYECKHE METObI IIPU PEIICHUN
CTaHJAPTHBIX MaTeMaTHUECKUX 3a7a4 HA BBIYUCICHUE PACCTOSIHUN MEXAY JBYMS TOUKaMH, OT TOUKH
710 IIPSIMOM, OT TOYKHU JI0 IVTIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS IPSIMbIMU;

— pewarh 33Ja4d Ha HaXOXKICHHWE F€OMETPUYECKUX BEIMYMH MO 00paslam WiId aaropuTMam,
IIPUMEHSS] U3BECTHbIE aHAIMTUYECKUE METO/IbI NIPH PEIIEHUH CTaHAAPTHBIX MaTeMaTHYECKUX 3a]a4y Ha
BBIUHCJICHHE YTJIOB MEXAY CKPEIIMBAIOIIMMUCA MPAMBIMH, MEXAY MPSIMOM M IIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMU, IBYTPaHHBIX YIJIOB;

— BBIYMCIATH OOBEMBI U IJIOLIAAM TOBEPXHOCTEM MHOTOIPaHHUKOB (IpHU3Ma, MUpamMHuaa) C
MPUMEHEHUEM (QOPMYJ, BBIUUCISATH COOTHOUIEHMSI MEX]y IUIOIIAAIMU IOBEPXHOCTEH, 00bEMaMu
0JIOOHBIX MHOTOTPaHHHUKOB;

— OIepupoBaTh MOHATUSMU: CHMMETpPHS B IPOCTPAHCTBE, LIEHTP, OCh U IUNIOCKOCTh CUMMETPUH,
LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBI;

— W3BJIEKaTh, NMpeoOpa3oBbIBATh U WHTEPIPETUPOBATH MH(GOPMAILMIO O IPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUrypax, NpeACTaBIEHHYIO Ha YepTeKaxX U PUCYHKaX;

— IpPUMEHATh TeoMeTpuyeckue (axkThl JUId  peIIeHUs  CTEepeOMETpPHUYECKUX  3ajad,
MPENoIararolluX HECKOJIbKO 1IaroB peleH s, €ClIM YCIOBHUS IPUMEHEHUS 3a/1aHbl B sIBHOU (opMme;

— MPUMEHSATh MPOCTEUIINE IPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IPU PELIEHUHN CTEPEOMETPUUECKUX 3a]ay;

— TPUBOJUTH IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEHN B IPUPOJIE U KU3HU, PACIIO3HABATh
IIPOSIBJIEHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE;

— MPUMEHSTH IMOJIyY€HHbIE 3HAHUSA Ha MPAKTHKE: aHaJU3UpOBAaTh peajbHbIE CUTyallUH U
MPUMEHSTh U3YUYEHHBIE TIOHATHS B IPOLIECCE MOMCKA PElIeHUsT MaTeMaTH4eckd cHOopMyIHpOBaHHOU
npoOJeMbl, MOJICIMPOBATh pealibHble CUTYallMM Ha S3bIKE T'€OMETPHUHU, HCCIIEAOBATh MOCTPOEHHBIE
MOJIETIM C UCIOJB30BaHMEM TIE€OMETPUYECKHX IOHSATUH W TeopeM, ammapaTa airedopbl, peliarb
IIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXO0XKJIEHUEM I€OMETPUUECKUX BEITUYNH.

[IpenMeTHbIe pe3ynabTaThl MO OTAEIBHBIM TeMaM ydyeOHoro kypca «I'eomerpusi». K xoniy 11
KJ1acca 00y4aroImuicss Hay4YuTCs:

— OIepupoBaTh MOHATHAMH: LUIUHApPUYECKas MOBEPXHOCTh, 0Opasyrollre LUIUHAPUIECKON
MOBEPXHOCTH, LUJIUHJIP, KOHUYECKas MOBEPXHOCTh, 00pa3yroline KOHMYECKON MOBEPXHOCTH, KOHYC,
cepuueckas HOBEPXHOCTb;



— pacrio3HaBaTh Tella BpalieHus (UWIUHApP, KOHYC, chepa W mIap); OOBICHITH CIIOCOOBI
MOJTyYCHUsT TN BpAIICHUS; KIacCH(UIMPOBATH B3aMMHOE paCIONIOKEHHE c(epsl W TIIOCKOCTH;
OTIEpUPOBATH MOHITUSMHU: IIAPOBOI CETMEHT, OCHOBAaHHME CETMEHTA, BRICOTAa CETMEHTA, IIAPOBOM CIIOH,
OCHOBAHHE IIAPOBOTO CJIOS, BRICOTA IIAPOBOTO CIIOSI, IIIAPOBOM CEKTOP;

— BBIYUCIIATH OOBEMBI M IUIOMIAJM TMOBEPXHOCTEH TeN BpalIeHHS, T€OMETPUYECKHX Tel C
MpUMEHEHUEM (HOPMYIL;

— OIEpHPOBATh MOHATHSIMU: MHOTOTPAHHUK, BIIUCAHHBINA B Cepy U OMHCAHHBIA OKOJIO CQEpHI,
cdepa, BiMcaHHAs B MHOTOT'PAaHHHK HJIH TEJIO BPAIICHUS;

— BBIYHCIISATH COOTHOIICHUS MKy TUIOMIAISIMH ITOBEPXHOCTEH U 00hEMaMHK MOT00HBIX TET;

— m300paxkaTh wu3ydaemble QUTYPHl OT PYKH U C TMPUMEHEHHEM IMPOCTHIX UYEPTEKHBIX
WHCTPYMEHTOB;

— BBINOJHATH (BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (GHUTYp: BUJ
CBepXY, COOKY, CHU3Y, CTPOUTH CCUEHUS TEJ BPAILICHHS,

— W3BIEKaTh, WHTEPIPETHPOBATH W TMPeoOpa3OBbIBATh WH(POPMAIHMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUCCKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKaX;

— ONIEpHUPOBATH IMOHATHEM BEKTOP B IIPOCTPAHCTRE;

— BBINIOJIHATH JCHCTBHSI CIIOKEHUSI BEKTOPOB, BEIUMTAHUSI BEKTOPOB M YMHOXCHHS BEKTOpa Ha
YUCJI0, O0OBICHATH, KAKMMU CBOMCTBAMM OHM 00J1aal0T;

— TPUMEHSTH MIPABHUIIO MApaJLICIICTUIIC]IA;

— OINEpUpOBATh TOHATUAMHU: JIEKAPTOBBI KOOPJHMHATHI B MPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOpAa, PABCHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpA, YroJl MEXKIY BEKTOPaMH, CKaJIPHOE
MPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUTAHAPHBIE BEKTOPBL;

— HaXOJUTh CyMMY BEKTOPOB M IPOM3BEJICHUE BEKTOpPA Ha YHCJIO, Yroj MEXIY BEKTOPaMH,
CKaJIIPHOE TMPOU3BENICHHUE, PACKIIAILIBATH BEKTOP 10 JIBYM HEKOJUTMHEAPHBIM BEKTOPAM;

— 3aJaBaTh IUIOCKOCTh YPAaBHEHHWEM B JEKapTOBOM CHCTEME KOOpPAHMHAT; TPUMEHSTH
reoMeTpruecKkue (pakThl IS PEUICHUs CTEPEOMETPHUECKUX 3ajad, MPEAINoJaralolniux HECKOJIbKO
IaroB PEIICHMSI, €CITH YCIIOBUS IPUMEHEHUS 33]IaHbI B IBHOU (opme;

— pemarth MPOCTEHIINEe TeOMETPUYECKHe 3aJadyd Ha MPUMEHEHHE BEKTOPHO-KOOPIWHATHOTO
METO/1a;

— pemarh 3amayd  Ha JOKa3aTeJbCTBO MAaTEeMAaTHYeCKHX OTHOIICHWH W HaXOXKICHHE
TCOMETPHUYECKUX BEIUYHMH 10 00paslaM WM aJlrOpuTMaM, MPUMEHSSI WU3BECTHBIC METOIBI TIPU
pEIlIeHNH CTaHIaPTHBIX MaTEeMaTHUECKUX 3a7ay;

— MPUMEHATh MPOCTEUINE TMPOrPAMMHBIC CPEJICTBA U DJIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CHCTEMBI IIPY PEIICHUU CTEPEOMETPHUECKUX 33]1ad;

— MPUBOAUTH MPUMEPHI MATEMAaTUIECKUX 3aKOHOMEPHOCTEH B MPUPOJE U >KU3HU, PACTIO3HABATH
MPOSIBIIEHUE 3aKOHOB T€OMETPHH B HCKYCCTBE;

— MPUMEHATH TMOJIYUCHHBIC 3HAHWUS HAa TPAKTHKE: aHAJIU3UPOBATH peajbHBIC CHTYAllMH U
MPUMEHSITh U3YYCHHBIC TIOHATHS B IMPOIECCE MOMCKA PEIICHUs MaTeMaTHIeCKH C(HOpMYITHPOBAHHOU
MpoOJIeMbl, MOJETUPOBATh peajbHbIe CUTYaIlMM Ha SI3bIKE T€OMETPUHU, HCCIENOBATh MOCTPOSHHBIC
MOJIEIM C WCIIONB30BAaHUEM TE€OMETPHUECKUX TOHATHH W TEOpeM, armapara aireOphl, pemiaTh
MIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKJIEHUEM I€OMETPUIECKIX BEITHUMH.

Y4eOHblii kypc «BeposiTHOCTh M CTATHCTHKA» 0a30BOTO YPOBHS SIBJISICTCS MPOJIOJDKEHUEM U
pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOIO YPOBHS OCHOBHOTO OOIIEro 0OOpa3oBaHMS.
VYdeOHbIi Kypc mpenHasHaueH sl (GOPMHUPOBAHHS y OOYYAIOUIMXCS CTATHCTHYECKOW KYJIbTYPHI U
MOHUMAHUS POJU TEOPHH BEPOSATHOCTEH KaK MaTeMaTHYeCcKOro MHCTPYMEHTa MM U3YYeHHUS
CIIy4allHbIX COOBITHM, BeNWYMH M TmpoueccoB. llpu wn3ydenun ydeOHOro Kypca oOoramaroTcs
mpencTaBieHusl OOydalomuXxcsi O METOoJaX HWCCIEA0BaHUsS WM3MEHYMBOTO MHpa, pa3BUBAETCS
MOHWMaHKE 3HAYUMOCTH ¥ OOIIHOCTH MaTeMaTHYECKUX METOJOB IMO3HAHMS KaK HEOTHEMIIEMON YacTh
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.

Coneprxanue yaeOHOTO Kypca HalpaBJIeHO Ha 3aKPETJICHHE 3HAHWH, TIOJTYYSHHBIX TPH H3YYCHUN
Kypca Ha ypOBHE OCHOBHOTO 0oOIIero oOpa3oBaHHS, U HA Pa3BUTHE MPEICTaBICHUA O CIy4yalHBIX
BEJIMYMHAX M B3aUMOCBS3SIX MEXKJy HUIMH Ha BaXXHBIX MPUMEPaX, CIOKETHl KOTOPBIX MOYECPITHYTHI U3
OKpYXamIero mMupa. B pesynbrate y 00y4arommxcs IOJDKHO CHOPMHUPOBATHCS MPEACTABICHUE O



HauOoJsiee yNOTpPEeOUTENbHBIX U OOIIMX MaTEMAaTUYECKHX MOJENSAX, UCIOJb3YeMbIX Ul OMHCAHUS
AHTPOIIOMETPUUYECKHUX U JIeMOrpaUueCKUX BETUUNH, TOTPEITHOCTEH B Pa3INYHOTO POJia U3MEPEHHUSX,
JUTUTENILHOCTH 0€30TKa3HOW paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHK MAacCOBBIX SIBICHUH U
MIPOIIECCOB B OOIIIECTBE.

B coorBeTcTBMM ¢ yKa3aHHBIMH IL€JSIMH B CTPYKType ydeOHOro kypca «BeposTHOCTb H
CTaTHCTUKAY» JUIS YPOBHS CPEIHEro 00Iero oopa3oBanusi Ha 0a30BOM yYPOBHE BBIJICIICHBI CIICTYIONTUE
OCHOBHBIE COZiepKaTesibHble IMHUM: «CiydaiiHble COOBITHS M BEPOSTHOCTHY, «CiydaiiHble BEIMYUHBI
Y 3aKOH OOJIBIINX YHCEI».

BaxHyro uyacTb yueOHOro Kypca 3aHMMAaeT H3y4yeHHE I'€OMETPUYECKOro M OMHOMHAIBHOTO
pacnpeelIeHui U 3HaKOMCTBO C MX HENPEPBIBHBIMM AHAJIOTaMH - IOKAa3aTEJIBHBIM M HOPMAJIbHBIM
pacnpeesIeHUusIMU.

Conepxanne muHUM «CiydaiiHple COOBITUSI M BEPOSTHOCTH» CIYXHT OCHOBOM JJIs
(dhopMUpOBaHUS TIPEACTABICHUI O paclpeielicHUU BEPOSTHOCTEH MEXTYy 3HAYCHHSIMH CIydalHBIX
BEIMYMH, a TaKKe 3Ta JMHMUS HeoOXoauMma Kak 0a3a A H3y4eHHUs 3aKoHa OOJbIIMX 4YHCEN -
(byHIaMEHTAILHOTO 3aKOHA, JEHCTBYIOUIETO B MPUPOJE U OOIIECTBE M MMEIOIIETO MaTEMaTUYECKYIO
¢dopmanuzanuio. Cam 3akoH OOJBIIMX 4YMCEN TMpeajaraercs B O3HAKOMHTEIbHOH (opme ¢
MUHHMAaJIBHBIM HCIIOJIB30BAHUEM MAaTEMAaTHYECKOro (opMainu3ma.

Tembl, cBA3aHHBIE C HENPEPHIBHBIMM CIIy4allHBIMM BEIMYMHAMH, AKLIEHTUPYIOT BHHMAaHHE
00ydJaromuxcs Ha OMMCAHUHU U M3YyYCHHUU CITyYalHBIX SBJICHUN C TIOMOIIBIO HETIPEPBIBHBIX (YHKIIUH.
OcCHOBHOE BHUMaHHUE YJIENSEeTCA I0Ka3aTeJbHOMY M HOPMAaJbHOMY pacIpElEICHUsM, NP 3TOM
MIPE/IoIaraeTcs 03HAKOMHUTEIbHOE H3yUeHNE MaTepraia 0e3 10Ka3aTeNbCTB MPUMEHIEMBIX (PaKTOB.

OOwiee 4yuCIIO 4acoB, PEKOMEHJIOBAHHBIX Ul M3y4deHUs ydeOHoro kypca «BeposTHOCTH U
craTucTuka» - 68 yacos: B 10 kmacce - 34 yaca (1 gac B Hepenmo), B 11 kmacce - 34 gaca (1 gac B
HEJIEIIO).

Conepxanne ooyuenus B 10 kiacce.

[IpencraBneHue AaHHBIX C MOMOIIBIO Tabaull U quarpamm. CpenHee apupmMeTuyeckoe, MeJuaHa,
HanOoIblIee M HaWMEHbIIICe 3HAYCHHS, Pa3Max, JUCIEPCHUS U CTaHAAPTHOE OTKIOHEHHE YHMCIOBBIX
HabOpOB.

CrnyyaiiHble SKCIIEpUMEHTHI (ONBITBI) M CllydalHble COOBITHSA. OJEMEHTapHblE COOBITHS
(ucxonsl). BeposTHOCTH cityyaiiHOro coObITHA. bBiM30CTH YacTOTBI M BEPOSTHOCTH COOBITHHA.
CrnyyaiiHble OIBITHI C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHAMU. BeposTHOocTH cOOBITHI B
OIBITAaX C PABHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Oneparuu  HajJ COOBITHUSIMU: TIepecedeHne, OOBEIWHEHUE, MPOTHBOMOJIOXKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyna coKeHUs BEPOATHOCTEN.

VYcnoBHas BEPOATHOCTb. YMHOMKEHHE BEPOATHOCTEH. JlepeBO ClydallHOrO JSKCIEpHMEHTA.
®dopmyna nonHoi BeposTHOCTH. HezaBucumbie cOOBITHS.

Komb6unaropnoe npasuino ymHoxenus. [lepecranoBku u akropuan. Yucno

coueranuil. Tpeyronapauk [lackans. @opmyna bunoma HeroToHa.

bunapHbIii cyyaiiHblil OnBIT (MCHIBITAHUE), yeneX U Heyaada. HezaBucumele ucnbitanus. Cepust
HE3aBHCHUMBIX UCIIBITAHUN A0 nepBoro ycnexa. Cepus He3aBUCUMBIX UCIIBITaHUN bepHymn.

Cnydaiinas BennumHa. Pacnpenenenue BepositTHocted. [{uarpamma pacnpenenenus. [Ipumepst
pacripesieieHui, B TOM 4HCie, TeOMETPUYECKOe M OMHOMHUAIIBHOE.

Conepxanne o0yuenus B 11 kmacce.

UucnoBble XapaKTEPUCTUKU CIyYalHBIX BEJIWYMH: MAaTEMaTHUECKOE OKMJAHUE, AUCIEPCUS U
CTaHJIapTHOE OTKJIOHeHHue. [Ipumeprl mpruMeHeHUs MaTeMaTHYeCKOro OXHJIaHHs, B TOM YHUCIE B
3ajjayax M3 IMOBCEIHEBHOW >XKM3HU. MaremaTuuyeckoe OXHJaHHe OWHApHOW CllyyailHON BeTMYUHBI.
MatemaTuueckoe 0>KMJIaHUE CYMMBI CIIy4alHbIX BEIMUYMH. MaTreMaTH4ecKoe OXUAaHue U TUCIepcus
reOMEeTPHUECKOro U OMHOMHUAIBHOTO pacIpe/ieleHuH.

3akoH OOJBIIMX YHCENl U €ro pojib B Hayke, Mpupoje u obmiecTtBe. BbIOOpouHBI MeTOx
HCCIIEOBAHUM.

[Ipumepsl HENPEPBIBHBIX CIIy4alHbIX BelnuurH. [IoHATHE 0 TUIOTHOCTH pachpeneneHus. 3aaau,
IIPUBOJISLINE K HOPMAJILHOMY paclipesieneHuto. [[oHaTne 0 HopManbHOM paclpeieIcHUH.

[IpenMeTHBIE pe3yiabTaThl OCBOCHUS Y4eOHOTO Kypca «BeposTHOCTh M CTaTUCTHKa» Ha 0a30BOM
YpPOBHE Ha YpOBHE CpeIHEro oOmero oOpa3oBaHMs OPUEHTUPOBAHBI Ha JOCTH)KEHUE YPOBHS



MaTeMaTHYeCKOM TI'paMOTHOCTH, HEOOXOAMMOIO MAJs YCIEHIHOIO pELIeHHs 3ajad U IpodieM B
peanbHOM KU3HU M CO3JaHUe YCIIOBHH Ul UX OOIIEKYIbTYPHOTO Pa3BUTHS.

IIpenmeTHble pe3yabTaThl 10 OTAEIBHBIM TEMaM y4eOHOT0 Kypca «BeposiTHOCTh U CTaTUCTHKAY.
K konmy 10 knacca o0yyaronuiicss Hay9uTCs:

— YMUTaTh U CTPOUTH TAOIMILBI U AUATPAMMBI;

— OIEepUpOBaTh NOHATHAMHU: CpefHee apupMeTHyecKoe, MeAuaHa, Haubobliee, HauMEeHbIlee
3HAYEHHUE, pa3Max MACCUBA YHUCIOBBIX IaHHBIX;

— OINEpHpOBaTh TMOHATUSAMH: CIIyY4alHBIH OKCHEPUMEHT (OMBIT) M CIy4ailHOe COOBITHE,
AJIEMEHTAPHOE COOBITUE (JIEMEHTApHBIA MCXOMA) CIY4YailHOTO OIbITAa, HAXOAUTh BEPOSTHOCTH B
OIbITaX C PABHOBO3MOXHBIMH CIy4alHbIMU COOBITHUSIMH, HaXOAMTb U CpPaBHHUBATh BEPOSTHOCTH
COOBITHH B M3YUEHHBIX CITYy4alHBIX 3KCIIEPUMEHTAX;

— HaxoauTh U (GOpPMYNIHUPOBATH COOBITUA: IEpeceYeHUEe M OObEJUHEHUE AAHHBIX COOBITHIH,
COOBITHE, IPOTHBOIOJIOKHOE JaHHOMY COOBITHIO, IIOJIB30BAThCs AUarpaMmMaMu Disepa u Gpopmyioi
CJIOKEHUS BEPOSATHOCTEH IIPU PELICHUU 3a/1a4;

— ONEpUpOBaTh IOHATUSAMH: YCIOBHAas BEPOSTHOCTb, HE3aBUCHUMbIE COOBITHS, HaXOIWUTh
BEPOATHOCTH C IOMOLIBIO IIPABHJIa YMHOKEHHS, C IIOMOILBIO JIEpEBa CIIy4alHOTO OIIBITA;

— IPUMEHATh KOMOMHATOPHOE NPAaBWJIO YMHOXXEHHS IpU pPEIICHUU 3a]ad; OIEepUpOBaTh
MTOHATUSAMM: UCTIBITAHUE, HE3ABUCUMBIE MCIIBITAHUS, CEPUS

— HUCHBITAaHUH, ycIeX W HeyAaya, HaXOAUTb BEPOSATHOCTH COOBITMH B CEpUM HE3aBUCUMBIX
UCIBITaHUH 70 IEPBOIO ycIiexa, HAXOIUTh BEPOSITHOCTU COOBITUI B CEpUU UCTIBITaHUM bepHymu;

— OIEpHUpOBATh MOHATUAMU: CIy4aiiHas BEJIMYMHA, PACIPEIECICHUE BEPOSITHOCTEH, nuarpamMmma
pacnpeneseHusl.

[IpenMeTHBIE pe3ysbTaThl 10 OTAEIBHBIM TEMaM y4eOHOro Kypca «BeposTHOCTb U CTaTUCTHKA.
K xoHnny 11 knacca oOyyaromuiicss Hay4uTcs:

— CpaBHMBATb BEpPOSTHOCTH 3HAYCHUN CIIy4allHOM BEJIMYMHBI IO PACHPEACICHUIO WIH C
ITOMOILBIO AUArpaMM;

— OIEpHUpOBaTh IIOHATHEM MAaTE€MaTU4YECKOIO OXKUAAHWS, NPUBOAUTH IPUMEPBI, Kak
IIPUMEHAETCS MaTEMaTUYECKOE OXUIAHUE CIy4alHOM BEJIIMYMHBI HAXOIUTh MAaTEMaTHYECKOE
OKUJAHME T10 TaHHOMY PaCIpPEIEICHHUIO;

— HUMEeThb MpPEJCTAaBICHHE O 3aKOHE OOJBIIMX YHUCEN; MMETh NPEeACTaBICHHE O HOPMaJIbHOM
pacIpeneieHuH.

Yray0aeHHblil yPOBEHb

IHosicHUTEIbHAA 3aIUCKA

[Iporpamma 1Mo mareMaTHKe YIIIyOJEHHOTO YPOBHS JUIsI OOYYaroIIUXCs Ha YPOBHE CPEIHEro
obmero obpazoBanus pazpaborana Ha ocHoBe PI'OC COO c yy€ToM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, NPEIBABISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, W TPaJAULUNA POCCUHCKOIO
obOpa3zoBanus. Peanu3anuss nporpaMMbl O MaTeMaTHKE OO0ECHEYHMBaeT OBJaJIeHHE KIIOYEBBIMU
KOMIIETEHIIMSIMH, COCTABIIIOLIMMH OCHOBY [UIsl CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHuS,
[IEJIOCTHOCTh ~ OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO ¥  IMO3HABATEIBHOTO  PAa3BUTHS  JTHYHOCTH
00y4aroIuXxcs.

B mporpamme 1o MaremMaTMke YYTCHBI HIEHM H IIOJIOKEHUS KOHIENIMH Pa3BUTHSA
MaTeMaTHueckoro oopaszoBanus B Poccuiickoit deneparu. MatemaTuueckoe o0pazoBaHHE JTOJIKHO
pemars 3amady oOecmedeHHs: HEOOXOIMMOro CTpaHe 4dHCia OOyJaroluxcs, MaTeMaThdecKas
MOJIrOTOBKA KOTOPBIX Obl1a OBl JOCTaTOYHA /S NPOJOJDKEHHsS o00pa3oBaHUS MO Pa3IUYHBIM
HaTpaBJICHUSM, BKIIOYas IPETOJaBaHWE MaTEMaTHKH, MaTeMaTHYeCKHe WCCIeOBaHUs, padoTy B
cdepe nHPOPMALIMOHHBIX TEXHOJIOTUN U IPYTHX, a TAKXKe 00ecredeHus Uil KaXI0ro 00yJaronerocs
BO3MOYKHOCTH JOCTIDKEHHSI MAaTeMaTHYECKOW TOATOTOBKA B COOTBETCTBHH C HEOOXOIMMBIM €My
ypoBHeM. Ha perenue 3Tux 3aj1a4u HalejaeHa mporpaMMa 1o MareMaThke yriayoJEéHHOrO ypOBHS.

OO0mas xapakTepucTUKa y4e0HOr0 npeamera
Heo6xoauMocTh MaTeMaTWuecKoW TIOJArOTOBKH OOYCIIOBJIEHA OOYCIIOBJICHO POCTOM YHCIIA
CIELMANBHOCTEH, CBI3aHHBIX C HETIOCPEICTBEHHBIM MIPUMEHEHHEM MaTeMaTUKHU (B cepe SKOHOMUKH,



Ou3Hece, TEXHOJOTUYECKHX O0O0JIacTsAX, TymMaHUTapHbBIX cdepax). KomumdectBo oOywarommecs, st
KOTOpBIX MaTeMaTHKa CTAHOBUTCS (yHIaMEHTOM o00pa3oBaHMs, IUIAHUPYIOUIMX 3aHUMATHCS
TBOPYECKOM W HCCIIENOBATEIBCKOW padoTOi B 00JacTH MaTeMaTWKH, WHPOPMATHUKH, (DU3UKH,
HSKOHOMHKH W B JPYTHUX OOJIACTSIX, YBEIMYMBAETCS, B TOM YHCJE C YYETOM OOYyYaroIIuXcs, KOMY
MaTeMaTHKa HyXHa JIsl HCTIOIb30BaHUsl B MPOQECCUsX, HE CBSI3aHHBIX HETIOCPECTBEHHO C HEM.

[IpuknagHas 3HAYMMOCTh MAaTEMAaTUKU OOYCIOBIEHA TEM, 4YTO €€ MPEeIMETOM SIBISIOTCS
(dbyHIaMeHTalIbHbIE CTPYKTYpbl HalIero MHUpa: MPOCTPAHCTBEHHbIE (OPMBI U KOJIUYECTBEHHbBIE
OTHOIICHHS, (YHKIHMOHAJIBHBIC 3aBHCHUMOCTH M KAaTETOPHM HEONPEAeNEHHOCTH, OT MPOCTEUIINX,
YCBAaUBAaEMBIX B HEMOCPEACTBEHHOM OIBITE, 10 JOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX JUIS Pa3BUTHS
HAayYHBIX M TEXHOJIOTWYECKUX uJel. be3 KOHKpPEeTHBhIX MaTeMaTH4eCKHX 3HaHUW 3aTpyAHEHO
MOHMMAaHWE MPUHIUIIOB YCTPOHCTBA W UCIIOJNB30BAaHUS COBPEMEHHOM TEXHHKH, BOCIPHUATHE U
UHTEpIIpeTalusl Pa3sHOOOpa3HOl COLMATbHOW, SKOHOMHYECKOH, NOJUTHYECKOW HH(OopManuu,
Manod(ppekTuBHA  TMOBCETHEBHAass  NpaKkTUYecKas  JesTenbHOCTh. Bo  MHOrmx  cdepax
npodeccuoHaNbHOM e TeIbHOCTH TPEOYIOTCSI YMEHUS BBIMIOJIHATH PacYEThl, COCTABIIATH AJITOPUTMBIL,
MPUMEHATH (POPMYIIBL, TPOBOIUTH TEOMETPUUECKHUE U3MEPEHUS U TOCTPOEHUS, YUTATh, 00pabaThIBaTh,
WHTEPIPETUPOBATH U MPEACTABIATh HH(OPMALIKIO B BUAE TAaOIUI, [UarpaMMm U rpadukoB, TOHUMATh
BEPOATHOCTHBIN XapakTep ClIydaHbIX COOBITHI.

OnHOBpEMEHHO ¢ pacuipeHueM chep MpuMeHeHHsI MaTeMaTUKH B COBPEMEHHOM O0IIIeCTBE BCE
Ooyiee BaXHBIM CTAHOBUTCS MAaTEMAaTHYECKHH CTHJIb MBIIUICHUS, TPOSBISIONINICS B ONPeNeIEHHBIX
YMCTBEHHBIX HaBbIKaX. B mpoliecce n3yueHuss MaTeMaTHKU B apceHal IPUEMOB U METOIOB MBIIILICHUS
YeJOBeKa eCTECTBEHHBIM O0pa3oM BKJIIOYAIOTCS HWHAYKIHMS H  JeAyKOus, o0oOumieHne u
KOHKpETH3aIusl, aHAJIU3 U CUHTE3, KIaCCU(PHUKAIUSI U CUCTEMaTU3alus, a0CTparupoOBaHUE U aHATOTHSL.
OOBEKTHI MATEMAaTUYECKUX YMO3AKIIIOUCHHUH, TIPAaBUIIa UX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M
JIOTUYECKUX TOCTPOCHMI, CHOCOOCTBYIOT BBIpaOOTKE yMeHUs (HOpMyIHpoBaTh, OOOCHOBBIBATH U
JOKa3bIBaTh CY)KICHHs, TEM CaMblM (OPMHPYIOT JIOTHUECKHI CTHIb MBIIUICHHS. Bemymas poib
MPUHAJICKAT MaTeMaThuke B (OPMHUPOBAHUU ANTOPUTMHUYECKON KOMIIOHEHTBHI MBIIUICHUS U
BOCIIUTAaHMUHM YMEHHWI JeMCTBOBaTh MO 3aJaHHBIM AJITOPHUTMAaM, COBEPIICHCTBOBATH HM3BECTHBIC M
KOHCTPYHpOBaTh HOBBIE. B mporecce pemieHus 3agad - OCHOBBI JJisi OpraHU3aldd  y4eOHOM
NEeSTEeThbHOCTH Ha YpOKaX MaTeMaTHKW - pa3BUBAIOTCS TBOpYECKass W TPUKIAJHAS CTOPOHBI
MBILICHUS.

OOyuenne MaTemMaTuke JaéT BO3MOYKHOCTh Pa3BHBATh y 00YYAIOUINXCS TOYHYIO, PAllHOHATBHYIO
U MHPOPMATUBHYIO pedb, YMEHUE OTOHMpaTh HanOojee MOAXOJAIIUE S3bIKOBBIE, CHMBOJIMYECKHE,
rpaduUecKre cpecTBa sl BRIPAKECHUS CYXKICHUH U HATJSITHOTO UX MPECTABICHHUS.

Heo6xoauMbpIM KOMIOHEHTOM 001Ieil KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS oOIee
3HaKOMCTBO C METOJaMH MO3HAHUS JEHCTBUTEILHOCTH, TPEACTABICHUE O MPEIMETe W METOJe
MaTeMaTHKH, €ro OTIMYHUSIX OT METOAOB €CTECTBEHHBIX M T'YMAaHUTApHBIX HayK, 00 OCOOEHHOCTAX
NPUMEHEHHsT MaTeMaTHKH Ui peIleHUs Hay4YHBIX M MPHUKIAAHBIX 3a1ad. MaremMaTtndeckoe
o0pa3oBaHNe BHOCUT CBOM BKJIaJ B (POPMHPOBAHUE OOMIEH KyIbTyphl YeOBEKa.

W3yueHnne MaTeMaTWKHA CIIOCOOCTBYET SCTETHYECKOMY BOCIHTAHHUIO YEJIOBEKA, MOHMMAaHUIO
KpacoTbl M M3SIIECTBA MAaTEeMAaTHYECKUX PpAaCCYXKIEHHH, BOCIPHATHIO T€OMETpHUECKUuX (opm,
YCBOCHHIO HJIEH CHMMETPHH.

eau u 3axa4m U3y4eHHUs Kypca

[IpuopurernpiMu 1iesiMu 00yueHuss marematuke B 10-11 kmaccax Ha yriiyOJI€HHOM ypOBHE
MPOJIOJKAIOT OCTABATHCS:

— (¢opMHpOBaHUE EHTPATHHBIX MAaTEMAaTUUECKHUX MOHATUNA (YUCIIO0, BETUINHA, T€OMETPUIECKas
¢durypa, TmepeMeHHas, BEpPOSTHOCTh, (YHKIMs, TPOU3BOAHAS, WHTErpaji), O0OECIICUNBAOIITUX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMATHUECKOTO 00Pa30BaHMsI 00YUYaIOLTXCS,;

— MOJABEJEHHE OOYYaloIIMXCS Ha JOCTYIIHOM Ui HHX YPOBHE K OCO3HAaHHUIO B3aUMOCBSI3U
MaTEeMATHKd M OKPYKAIOIIEro MHpa, MOHUMAHWIO MaTeMaTHKH KaK 4YacTH OoOImel KylabTypbl
YeJI0BEYECTBA;

— pa3BUTHE UHTEIUICKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEN 00ydaromuxcs, MO3HABATEIbHON
AKTUBHOCTH, HCCJIEJAOBATEIbCKUX YMEHUW, KPUTUYHOCTH MBIIUICHHS, HHTEpeca K HU3YUYEHUIO
MaTE€MAaTHKH;



— (opmupoBanue (QpYHKIMOHAIBHONH MaTeMaTH4YECKOM TI'pPaMOTHOCTH: YMEHHUSI pPaclio3HaBaTh
MaTEeMaTHYeCKHUE aCMeKThl B PEaIbHbIX JKU3HEHHBIX CUTYallUsAX U IPU U3YYEHHH APYTrUX Y4eOHBIX
MPEIMETOB, TPOSBICHHUS 3aBHCHUMOCTEH U 3aKOHOMEPHOCTEH, (QopMynHpoBaTh HUX Ha S3bIKE
MaTEeMaTUKd M CO3/1aBaThb MAaTeMaTUYeCKHUE MOJENH, MPUMEHSITh OCBOCHHBIM MaTeMaTHYeCKUu
anmapar Juisl pelIeHHs MPaKTUKO-OPUEHTUPOBAHHBIX 3a/]a4, MHTEPIPETUPOBATH U OLECHUBATH
MOJIy4YE€HHBIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUSIMH cojiepkaHusi mMatematuku B 10-11 kmaccax yrimyOnaéHHOTO ypOBHs
ABIAIOTCS: «Yucna W BbIUMCIHCHHSY, «Anredpa» («Anredpanyeckue BbIpaXEHHS», «YpaBHEHUS U
HEpaBeHCTBaY»), «Hauana maremarnyeckoro ananusay, «'eomerpus» («'eomeTprudeckue GUTyphI U UX
CBOICTBaY, «/I3MepeHre reoMeTpUYECKUX BETUUUHY), «BeposTHOCTh U cTatucTukay. JlaHHbIE TUHUU
Pa3BUBAIOTCS MapajlieIbHO, KaXasi B COOTBETCTBHH C COOCTBEHHOM JIOTUKOM, OJIHAKO HE HE3aBUCHUMO
OJlHA OT JPYTOii, a B TECHOM KOHTaKTe U B3aumozeicteuu. Kpome s3toro, ux o0beIuHsIET JIOTHYecKas
COCTABJISIIONIAS,, TPAAUIIMOHHO TPUCYIIas MaTeMAaTHUKE W MPOHU3BIBAIOIIAs BCE MaTEMaTUYECKHE
Kypcel u conepkarenbHble JuHUU. ChopmymupoBanHoe Bo PI'OC COO tpeboBaHHE «yMEHHE
OMEepUpPOBaTh TOHITHAMHU: OIpEICICHHE, aKCHMOMa, TEeOopeMa, CIEJCTBUE, CBOMCTBO, NPHU3HAK,
JI0Ka3aTeNIbCTBO,  PaBHOCHUIBHBIE  (OPMYIHUPOBKH, YyMeHHE (opmynupoBaTh oOpaTHOE U
MIPOTUBOIOJIOKHOE YTBEPXKJICHHUE, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, HCIIOIH30BATh METOJ]
MaTEeMaTHYeCKON WHIYKIMH, MPOBOJUTH JIOKa3aTeNbHBIE PACCYXKACHUS TpPU pEHIeHUH 3ajad,
OIICHUBATh JIOTHYECKYIO NPABUIBHOCTH PACCYXKJEHUI» OTHOCUTCS KO BCEM YYEOHBIM Kypcam, a
(dbopMUpOBaHHE JTOTHUECKUX YMEHHUI pachpeensercs Mo BceM rojgaM oO0y4eHUs Ha YPOBHE CPETHEro
o0miero oopa3oBaHusI.

B cootBerctBun ¢ ®I'OC COO Maremaruka sBISETCS OOsA3aTCIBHBIM IPEIMETOM Ha JaHHOM
ypoBHE o0Opa3oBanusa. Hacrosimeit mporpamMmoil 1Mo MaTeMaTHKE MpeaycMaTpUBAcTCs H3YYCHHUE
yueOHoro mpenmera «MaremaTuka» B paMmkKax TpEX Y4eOHBIX KypcoB: «Aunrebpa © Hayana
MareMaTthueckoro aHamuza», «l'eomerpusin, «BepoarHocTe u crTaTuctukay. DopmupoBaHHE
JIOTUYECKUX YMEHHH OCYIIECTBISETCS Ha MPOTSHKEHHWH BCEX JIET OOY4YeHHS Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHMS, a JIEMEHTHI JIOTMKH BKIIFOYAIOTCS B COJICPKAHHWE BCEX HA3BAHHBIX BHIIIE
Y4eOHBIX KYpCOB.

Mecto yueOHOro npeamMera B yueOHOM ILJIaHe
OO11iee 4ncI0 4acoB, peKOMEHIOBAHHBIX JUISl U3Y4eHHUsS MaTeMaTuku - 544 gaca: B 10 kiacce -
272 gaca (8 yacoB B Henenio), B 11 kiacce - 272 daca (8 4acoB B HEJIEINIO).

Ilinanupyembie pe3yJbTAaThl OCBOCHUSA MPOTrPAMMBI 110 MATEMATHKE HA YPOBHE

cpeaHero oouiero o0pa3oBaHusl.

B pesynbrare wu3ydeHHss MaTeMaTHMKM Ha YypOBHE cpeaHero oOmero oOpa3oBaHUs Yy
oOyyarorerocst 0y1yT c)opMHUPOBAHBI CIETYIONUE TUUHOCTHBIE PE3YJIbTAThI:

1) rpaxxJaHCKOTO BOCITUTAHHS:

c(hOPMHUPOBAHHOCTh TPaXJAAHCKON MO3UIUU OO0YYaroMIerocsi Kak akKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHUMCKOro OOIIecTBa, MPEACTAaBIEHUE O MaTeMaTHYEeCKUX OCHOBaX (YHKIMOHHPOBAHMUS
Pa3IMYHBIX CTPYKTYp, SBIEHUH, MPOIENyp TPa)KAaHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI U JPYTOE),
yMEHHE B3aWMOJICHCTBOBATh C COIMAIBLHBIMH WHCTUTYTAMH B COOTBETCTBHHM C WX (QYHKIUSIMH H
Ha3HA4YCHHEM;

2) maTPHOTHYECKOTO BOCITUTAHUS:

c(hOPMUPOBAHHOCTh POCCUUCKON TpaKJAaHCKOW HWACHTUYHOCTH, YBOXKECHHUS K TPONLIOMY H
HACTOSIIEMY POCCHUUCKONM MaTeMaTHUKH, [EHHOCTHOE OTHOIIEHHE K JIOCTH)KEHUSM POCCUHUCKUX
MaTeMaTUKOB U POCCUUMCKON MaTreMaTHYeCKOW IIKOJIbI, UCIOIb30BAHUE ITUX JOCTHKEHUN B JIPYTUX
HayKax, TEXHOJIOTUSIX, cpepax SIKOHOMHKHU;

3) NyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HaHHE IYXOBHBIX IIEHHOCTEM POCCHHMCKOr0 Hapoja, cCOpPMUPOBAHHOCTb HPABCTBEHHOTO
CO3HAHUS, ITUYECKOT0 MOBEJICHNUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAyKU U
JeSITeNIbHOCThIO YIEHOT0, 0CO3HAHHUE JINYHOTO BKJIaJ[a B OCTPOEHUE YCTOMYMBOTO OyIyIIEro;

4) 3CTETHYECKOr0 BOCIIMTAHHUS:



ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYas 3CTETUKY MaTeMaTH4YeCKMX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJa4, PEHICHWH, pPAaCCyKICHHH, BOCIPUUMYHBOCTh K MAaTEMaTHYECKHUM acIeKTaM
Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) ¢u3nveckoro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh YMEHHSI MPUMEHATh MaTeMaTUYECKUE 3HaHMsS B MHTEpecax 370pOBOrO H
6e3omacHOr0 00pasa KHU3HH, OTBETCTBEHHOE OTHOILICHHE K CBOEMY 3[0POBBIO (3I0pOBOE NHUTAHUE,
cOamaHCHUpPOBAaHHBIA PEKUM 3aHSATUH M OTHAbIXa, peryispHas (u3nueckas aKTUBHOCTB), (pu3mueckoe
COBEPILICHCTBOBAHHE MPU 3aHATHUIX CIIOPTUBHO- 03I0POBUTEIBHOM IS TENBHOCTHIO;

6) TPyZIOBOrO BOCIIUTAHHUS:

TOTOBHOCTh K TPYIy, OCO3HAaHUE IICHHOCTH TPYAONIOOUS, HWHTEpPeC K pa3luyHbIM chepam
npoeCCUOHATILHON JIeATENbHOCTH, CBA3aHHBIM C MAaTEeMaTUKOM W €€ NPHIOKCHHSIMU, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynyiieill mpodeccuu U peann30BbIBaTH COOCTBEHHBIE >KU3HEHHBIE
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTE€MaTHYeCKOMY OOpa30BaHMIO M CaMOOOpPa3OBaHHIO Ha
MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYAacTHUIO B PEIICHHWU MPAKTUUECKUX 3a1ad
MaTeMaTHYeCKO HAaIPaBICHHOCTH;

7) 9KOJIOTUYECKOTO BOCITUTAHHUS:

C(OPMHPOBAHHOCTh  OKOJIOTHYECKOW  KYJIbTYphl, = IOHMMAaHHE  BIUSHHUS  COIMAJIBHO-
HKOHOMMYECKUX MPOIECCOB Ha COCTOSIHUE MPUPOTHON U COIUAIBHOMN CpeJlbl, OCO3HAHHUE TTI00aTbHOTO
XapakTepa HSKOJIOTHYECKUX NpoOJIeM, OpHUEHTAlWs Ha MPUMEHEHHE MaTeMaTWYeCKHX 3HAHWUU s
pelIeHus 3a1a4 B 00JIaCTH OKPYXKAIOUIeH cpe/ibl, MIIaHUPOBAHUE MTOCTYIIKOB U OL[EHKU UX BO3MOKHBIX
ITOCJIEICTBUM I OKPY’KAIOIIEH Cpebl;

8) 1EeHHOCTH HAYYHOT'O MMO3HAHUS:

c(OPMHPOBAHHOCT MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH M OOIECTBEHHOM MPaKTUKHU, MOHMMAaHUE MAaTeMAaTHUYECKON Haykd Kak cdepbl 4eIOBeuecKOn
NESTeTbHOCTH, JTANOB €€ Pa3BUTUS W 3HAYMMOCTH JUISl PAa3BUTHUSI IUBWIIN3ALIUH, OBJAJICHHE SI3BIKOM
MaTEeMaTUKd M MaTeMaTHYeCKONW KyIbTypoll Kak CpeACTBOM IIO3HAHUS MHpA, TOTOBHOCTb
OCYIIECTBISTH MPOEKTHYIO U UCCIIEIOBATEIBCKYIO JeSITeIbHOCTh WHANBUIYAIBHO U B TPYIIIIE.

B pesynbrare wu3ydeHHss MaTeMaTHKH Ha YPOBHE CpelHero ooOimero ooOpazoBaHus Yy
oOyuvaromierocss OyayT chopMupoBaHbl TO3HABATEIbHBIE YHUBEpPCAJIbHBIE Y4YeOHBIC JIEHCTBUS,
KOMMYHHKATHUBHBIC YHUBEpCaJbHbIe Yy4eOHBbIC NEHUCTBHUS, PETYIATUBHBIE YHHUBEpCAIbHbIE yueOHBIE
JEWCTBUS, COBMECTHAS JIEATEILHOCTb.

VY olyuaromerocst OyayT copMHUpOBaHBbI cieayonue 6a30Bble JOrMYecKre IeHCTBHS KaK 4acTh
MO3HABATEIBHBIX YHUBEPCAIBHBIX YIEOHBIX JICHCTBUI:

— BBUBISITh M XapaKTePU30BaTh CYIIECTBEHHBIE MPHU3HAKA MAaTEeMAaTUYECKUX OOBEKTOB,
MOHATHI, OTHOUICHHH MEXIY MOHATHAMH, (OPMYIHUPOBATH OMpeeNeHUs] MOHITHH, YyCTaHAaBIMUBATh
CYIIECTBEHHBIN TpHU3HAK KiIacCH(UKAIIMN, OCHOBAaHHS Ui OOOOUICHWS W CpaBHEHHsS, KPUTECPHH
MIPOBOJIUMOI0 aHAJIN3a;

— BOCIIPUHHMATh, (HOPMYIHpPOBATH M MPEOOpPa3OBHIBATh CYXKACHUS: YTBEPIAUTEIbHBIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIEC U OOIIHE, YCIOBHBIE;

— BBIIBIIITh MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHBOpedrsi B (akrax,
TAHHBIX, HAOJIOACHUSAX M YTBEPKICHUAX, IPEJIaraTh KPUTEPUHN JUTS BBISBICHHUS 3aKOHOMEPHOCTEH 1
IIPOTUBOPEYUN;

— JenaTh BBIBOJIBI C HCIIOJB30BAHMEM 33aKOHOB JIOTHKH, JACAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKITIOYeHUH, YMO3aKIIOUCHNUH 110 aHAJIOTHH;

— TMPOBOJUTH CAMOCTOSITENILHO JOKa3aTeNbCTBA MAaTEMATHUECKUX YTBEPKACHUM (MIPSAMbIC U OT
MIPOTUBHOTO), BBICTpaNBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYKIICHUS U BBIBOJIBI;

— BbIOMpaTh crnocol pemieHust ydeOHOU 3a/1aun (CpaBHUBATh HECKOJBKO BAPUAHTOB PELICHHUS,
BbIOMpPATh HanboJIee MOIXOAAIINMA ¢ YIETOM CAMOCTOATENBHO BBIIETICHHBIX KPUTEPHEB).

VY obyuaromerocs OyayT chopMUpOBaHBI CEAYIOIMKE 0a30BbIE MCCIEIOBATEIBCKUE JCHUCTBUS
KaK 4acTh MO3HABATENbHBIX YHUBEPCAIBHBIX YUeOHBIX TIEHCTBUI:

— WCTOJB30BaTh BOIPOCHI KaK HCCIENOBATEIBCKUI WHCTPYMEHT IO3HAHHSA, (OPMYIHPOBATH
BONIPOCHL, (UKCHUPYIOLIME NPOTUBOpEYHE, NpoOJieMy, YCTaHAaBIMBAaTh HCKOMOE U JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;



— MPOBOJUTH  CaMOCTOSITENIBHO  CIUIAHHUPOBAaHHBIA  OKCIIEPUMEHT,  HUCCIEIOBAHHE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4ecKoro OO0BEeKTa, SBJICHUS, IMPOLIECCa, BBIIBICHHUIO
3aBUCUMOCTEH MeXly 00BEKTaMH, SIBICHUSMH, IPOIIECCAMH;

— €aMOCTOSITENbHO (HOPMYIHPOBATH OOOOIIEHMS] M BBIBOJABI MO pe3yJbTaTaM MPOBEAEHHOTO
HaAOJIIO/ICHUs, WCCIIEIOBaHMs, OLIEHHWBATh JIOCTOBEPHOCTh IIOJIYYEHHBIX pE3yJIbTaTOB, BHIBOJIOB U
000011IeHMIT;

— MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MpOIlecca, a TAK)KE BBIBUTATH MPEANOI0KEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHUSX.

Y obyuatomerocss OyaytT choOpMUpPOBaHBI yMeHHUs paboTarh ¢ uH(OpManued Kak YacTh
MO3HABATENIbHBIX YHUBEPCATbHBIX YUEOHBIX ACHCTBUIA:

— BBUIBIATH AeUUIUTH MHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JUIsI OTBETa HA BOIMPOC M JUIA
pellIeHus 3a/1auH;

— BbIOMpaTh  MHPOPMAIMIO U3  HCTOYHUKOB  PA3IMYHBIX  TUIIOB,  aHAJU3UPOBATb,
CUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIINIO PA3IIUYHBIX BUI0B U (OPM MPEICTABICHUS;

— CTPYKTYpPHUPOBaTh MH(OPMAIHIO, MPEACTABIATE €€ B pa3IMyHbIX (opMax, WILTIOCTPUPOBATH
rpau4ecKu;

— OIIEHUBATh HAJIEKHOCTh MHPOPMAIUH 110 CAMOCTOSITENIEHO CHPOPMYITHUPOBAHHBIM KPUTEPUSIM.

VY oOyuatomerocss OynyT cGOpMHpPOBAaHBI yMEHHUS OOLICHHS KaK 4YacTh KOMMYHHKATHBHBIX
YHHUBEPCATbHBIX YUEOHBIX JCHCTBHIA:

— BOCIIPUHHMATh M (POPMYTUPOBATH CYKICHHS B COOTBETCTBHHM C YCIOBUSMH M IEISMH
O0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMHUCHhMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS 10 X0y PelIeHus 3a7a4i, KOMMEHTHPOBATh IMOTYYECHHBIN pPe3ynbTar;

— B XO0ze OOCYKICHHs 33a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXIAaeMOW TeMbl, HpOOIEeMBI,
pemaeMoil 3a1auyu, BBICKA3bIBaTh WJAEH, HAllEJIEHHbIE HAa IIOMCK pELIEHUs, COIOCTaBIATh CBOU
CYXKJCHHUSI C CYXICHHSIMH JAPYTUX Y4YaCTHHKOB JAHanora, OOHapy»XUBaTh pa3iHuue U CXOJICTBO
MO3UINH, B KOPPEKTHOU opme HopMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;

— MPEACTaBIATh pE3yJbTaThl pELICHUS 3aJaud, JKCIEPUMEHTAa, HCCIEAOBAaHUSA, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4ETOM 3a/ad MpPE3eHTAlMM M 0COOEHHOCTEH
ayJTUTOPHUH.

VY oOyuaromerocst 6yayT cOpMHpPOBaHbl YMEHHsI CaMOOPraHU3allMM KaK 4acTh PErYJISTUBHBIX
YHUBEPCAJIbHBIX YUEOHBIX NEHCTBUIL:

— COCTaBJIATh IUIaH, alTOPUTM peLIeHHs 3a7ayd, BBIOMpPATh CHOCOO pemeHus ¢ y4EToM
UMEIOIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, AapryMEHTHUPOBaTb U KOPPEKTHPOBATH
BapHaHThI PEUICHUH ¢ y4€TOM HOBOM MH(DOpMALINYL.

VY oOyuaromerocss 6yayT cOpMHpPOBAHBI YMEHHUS CAMOKOHTPOJS KaK 4acTh PETyJISTHBHBIX
YHHUBEpPCAJIbHBIX YUEOHBIX NEHCTBUIL:

— BJaJIeTh HaBbIKAMH IIO3HABATENIbHOW peQUIEeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUU U
MBICIMTENbHBIX TPOLECCOB, UX PpEe3yJbTaToOB, BIaJeTh CIOCO0AMHM CAMONPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJsibTaTa pelieHHsl MaTeMaTH4eCKON 3a/1auH;

— NpeIBUAETh TPYAHOCTH, KOTOpble MOTYT BO3HMKHYTh IpPH pPELICHUH 337ayd, BHOCHUTh
KOPPEKTHBBl B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENECTB, NAHHBIX, HAWIECHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

— OIIGHUWBATh COOTBETCTBUE pe3yjbTaTa LEIH U YCIOBUAM, OOBACHATh NPUUYMHBI JOCTHXKEHHS
WM HEJOCTHKEHUS Pe3yJIbTaTOB JAESITeIbHOCTH, HaXOIUTh OIINOKY, 1aBaTh OLEHKY IPHOOPETEHHOMY
OTIBITY.

VY obyuaromierocst 0ynyT chopMHUpPOBAHBI YMEHHSI COBMECTHOM €I TEILHOCTH:

— TNOHMMAaTh M HCIOJB30BAaTh MPEUMYIIECTBA KOMAHAHOM M HMHIUBUAYaJIbHOW pabOTHI INpH
peleHnH y4eOHbIX 3a/la4, MPUHUMATh 11€JIb COBMECTHOM JIEATENbHOCTH, INIAHUPOBATh OPTaHU3ALIUIO
COBMECTHOI paboThl, pacIpeeNsaTh BUAbI paboT, JOroBapuBaThCs, 00CYKIaTh MPOIECC U Pe3yJbTaT
paboTel, 00001IaTHh MHEHUS HECKOJIBKUX JIIOJICH;

— ydacTBOBaTh B TIpyHmoBbIX (opmax paboTsl (0OCykAeHHs, OOMEH MHEHUH, «MO3rOBbIE
IITYPMBI» ¥ WHBIE), BBITIOJIHITH CBOIO YacTh pabOTHl M KOOPAMHUPOBATH CBOW JEHCTBUS C IPYTUMHU



YJleHaMUd KOMaHbl, OIIEHMBATh KayeCTBO CBOEro BKJIaJa B OOMMHA NPOAYKT IO KPUTEPHUSM,
chOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS.

[IpeameTHbie pe3ynbTaThl OCBOCHUS (enepanpbHOM padodeil mporpaMMbl IO MaTEMaTHKE
MPEJCTaBICHBI MO rojaM OOydYeHHs B paMKax OTAEIbHBIX Y4eOHBIX KypCOB B COOTBETCTBYIOIIMX
paszjeniax HacTOSIIEH MPOrpaMMBI.

Y4eOHblii Kypc «AJjredpa W Ha4daja MaTeMATHYECKOT0 AaHAJIM3a» SBISCTCS OIHUM U3
HauboJjiee 3HaYMMbIX B IPOrpaMMe CpeIHEro 001ero oopa3oBaHus, MOCKOJIbKY, C OJIHOI CTOPOHBI, OH
obecrieynBaeT WHCTPYMEHTAIBbHYIO 0a3y Ui M3Y4YEeHHUs BCEX ECTECTBEHHO-HAYYHBIX KYpPCOB, a C
Ipyroil CTOpoHbl, (popMHUpYyeT JOru4Yeckoe M abCTPaKTHOE MBIILICHHE O0YYarolIMXCs Ha YPOBHE,
HEOOXOIMMOM Il OCBOCHUS HH(OPMATHKH, OOIIECTBO3HAHUS, WCTOPUHU, CIOBECHOCTH U JPYTHX
IMCUUIUIMH. B pamkax TaHHOTO y4eOHOro Kypca o0yJaroImuyecs OBIaIeBalOT YHUBEPCAIBHBIM S3bIKOM
COBPEMEHHOM HayKH, KOTOpasi OpMYIHpPYET CBOU JOCTHXKEHUS B MaTEMaTHUECKOH Gopme.

VY4ueOHbIl Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHaJIM3a 3aKJaJbIBa€T OCHOBY IS
YCHELIHOTO OBJAJACHUS 3aKOHAMH (U3UKHU, XUMHH, OUOJIOTMH, TMOHMMAHUS OCHOBHBIX TEHACHLUN
pa3BUTHS SKOHOMHUKM M OOILIECTBEHHOW JKHM3HM, MO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX
HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCHOJIb30BaTh WX I JAajbHEHIIero
o0pa3oBaHMsl W B TMOBCeIHEBHOW Xu3HH. OBJlaneHHe aOCTPAKTHBIMH M JIOTHYECKH CTPOTHUMH
KOHCTPYKLHMSMU  anreOpsl M MaTeMaTUYecKOoro aHalvM3a pPa3BUBAaeT yYMEHHUE  HAXOIHUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTHHHOCTD, JOKA3bIBATh YTBEP)KICHHUS C TIOMOIILI0 MHIYKIHHA U
paccyXaaTh JEQyKTHBHO, HCIIOJIIb30BaTh OO0OOIIEHHEe U KOHKPETH3allMlo, al0CTparupoBaHue U
aHAJIOTHIO, (OPMHUPYET KPEATUBHOE U KPUTUIECKOE MBIIUICHHUE.

B xonme wusydenus yueOHOro kKkypca «Anrebpa M Hayala MAaTeMaTHYECKOTo aHaIM3a
00ydJaroImuecs MoJy4YaroT HOBBIM OIBIT PEIICHUS MPUKIIAJHBIX 3a/1a4, CAMOCTOSITEIBHOTO MTOCTPOCHHS
MaTEeMaTHYECKUX MOJENEH peallbHbIX CUTYallMil, HHTePIPETaluy MOTYYSHHBIX PEIICHUH, 3HAKOMSTCS
C IpUMepaMH MaTeMaTUYECKUX 3aKOHOMEPHOCTEN B MPHUPOJE, HAYKE U MCKYCCTBE, C BbIIAIOIUMUCS
MaTEeMaTHYECKUMHU OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbIl Kypc 00jahaeT BOCIUTATENbHBIM IOTEHIMAIOM, KOTOPBIM peaau3yercs Kak 4epes
y4eOHBIH MaTepuan, CHocOoOCTBYIOMIMKM (HOPMHPOBAHMIO HAYYHOTO MHPOBO33pEHUS, TaK M dYepes
cnenupuKy y4eOHOM NesATeNbHOCTH, TpeOyroled MpOJOIKUTEIbHOM KOHLEHTPAalud BHUMAaHUS,
CaMOCTOSITENTLHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TOJYYCHHBIN pe3ysbTar.

B ocHoBe Mmeroauku oO0ydeHus anreOpe M HadajaM MaTeMaTH4YeCKOro aHaju3a JEeXKUT
NesITeIbHOCTHBIN MPUHIIUT O0yYEHUSI.

B crpyktype yueOHOro Kypca «Airedpa ¥ Hayvajga MaTEMaTUYECKOTO aHAIN3a» BBIJCICHBI
CIIEYIOIINE COMIePKaTeIbHO-METOInYeCcKue IMHUU: «HUucna u BerauciaeHus», «DyHKIUU U TpaduKmny,
«YpaBHeHHUs U HepaBeHCTBa», «Hauana maremarnyeckoro ananusza», «MHoXecTBa U Joruka». Bee
OCHOBHBIE COJIePKaTEIbHO-METOINYECKUE TUHUN U3y4YalOTCsl Ha MPOTSHKEHUH JIBYX JIeT 0OydeHHUs Ha
ypOBHE cpeaHero oobmero oOpa3oBaHHs, €CTECTBEHHO JOIOJIHAS ApYyr JApyra U IOCTEHEHHO
HACBIIASICh HOBBIMH TeMaMU U pasnenamu. JlaHHBIA y4eOHBI Kypc SIBISIETCS WHTETPAaTHBHBIM,
MIOCKOJIBKY OOBeAMHSIET B ceOe cojaepKaHHe HECKOJbKUX MaTeMaTHYeCKUX IUCLMILIMH, TaKUX Kak
anrebpa, TPUTOHOMETPHS, MATEMAaTUYECKUN aHAIMU3, TEOPHUs MHOXKECTB, MaTeMaTH4ecKasl JIOTUKa |
npyrue. Ilo Mepe Toro kak oOydaromiuecss OBJIaJEBAlOT BcE Oosiee HIMPOKUM MaTeMaTH4eCKUM
amnmaparoM, y HHX TIOCI€IOBaTeNbHO (OPMHUPYETCS M COBEPILIEHCTBYETCS YMEHHUE CTPOUTH
MaTEeMaTHYeCKyl0 MOJENIb PEajJbHOM CHUTyallud, NPUMEHSTh 3HAHUS, IMOJIyY€HHblE NpPHU H3Yy4EHUU
y4eOHOro Kypca, JUIsl pelIeHHs] CaMOCTOATENbHO C(OPMYTMPOBAHHONM MaTeMaTWYecKOM 3aJaqyH, a
3aTeM MHTEPIPETUPOBATH CBOW OTBET.

CopepxarenpHO-MeTONMYeCKass JUHHS «Yucaa W BBIUMCICHHS» 3aBepinaer (GpopMUpOBaHUE
HAaBbIKOB HCIIOJIb30BAHUS JIEUCTBUTENBHBIX YHCEN, KOTOpOoe ObUIO HA4aToO Ha YpPOBHE OCHOBHOI'O
obmero oOpa3oBanus. Ha ypoBHe cpemHero oOmiero oOpa3oBaHus 0co00e BHHUMAHHE YIENseTCs
(OpMUPOBAHHMIO HABBIKOB pAIlMOHAJIBHBIX BBIYHUCICHHUM, BKIIOYAIONIMX B ce0s HCIIOJIb30BaHUE
pa3IMYHBIX (hOPM 3amKCH YUCIA, YMEHUE JeNaTh TPUKUAKY, BBIMOIHATH MPUOIKEHHBIC BEIUMCICHHS,
OLICHMBATh YHCIIOBBIE BBIPAKEHUS, pabdOTaTh C MaTeMAaTHUYECKUMH KOHCTaHTaMU. MHOecTBa
HATypaJIbHBIX, LEJIbIX, PAIUOHANBHBIX U JCHCTBUTEIBHBIX YHUCET JOMOJHSAIOTCS MHOXECTBOM
KOMIUIEKCHBIX uucel. B KaXIoM H3 3TUX MHOXECTB pPACCMAaTPUBAIOTCS CBOMCTBEHHBIE €MY
cneun(puyeckue 3aJa4dl W OINEpPalUK: JEJICHHE HAaleJo, ONEpUpPOBAaHHE OCTATKAaMH HAa MHOKECTBE



LEeNbIX YHUCEN, OCOoOble CBOMCTBA pAlMOHAIBHBIX W HUPPAUOHATIBHBIX YHCEN, apupMeTHUECKHe
onepalnu, a TaKKe M3BJICYCHUE KOPHS HATYpaJbHOM CTENEHUM HAa MHOXECTBE KOMIUIEKCHBIX YHUCE.
bnarogaps mocrenoBaTenbHOMY pPACIIMPEHHUIO Kpyra MCIONb3YyeMbIX YHCEN U 3HAKOMCTBY C
BO3MOXXHOCTSIMU WX MPUMEHEHHS JIJIsl PEIICHUS Pa3IMYHBbIX 3a7ad (HOpPMHUPYETCs MPEICTABICHHUE O
€IMHCTBE MaTeMAaTHKH KaK HayKM U €€ poJid B IOCTPOECHUU MOJENel peaJbHOro MHpa, HIMPOKO
UCIIOJIL3YIOTCSl 0000IIEHNE  KOHKPETU3AIHS.

Jlunust «YpaBHEHUS U HEPABEHCTBA» peajn3yeTcs Ha MPOTSKEHHH BCETO OOydeHHUsS Ha YpOBHE
CpeIHero o0mero o0pa3oBaHus, MOCKOIBKY B KaXI0M pazzaelne [IporpaMMbl mpeaycCMOTPEHO peIIeHre
COOTBETCTBYIOIIUX 33/1a4. B pe3yibTare 00ydaromuecs oBIaeBalOT Pa3IMYHbIMU METO/IaMU PELICHUS
paloHaJIbHBIX, WPPALUOHAIBHBIX, I1OKA3aTEIbHBIX, JIOTrapU(PMUUECKUX U TPUTOHOMETPHUUECKUX
ypaBHEHU, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajJiay, coAeprKauux napamerpsl. [lomydenHsie ymMeHus
IIMPOKO HCHOJB3YIOTCS TMPU HCCIeIOBAaHUU (DYHKUUN C TMOMOINBIO MPOU3BOJIHOM, MPU pEIICHUU
MPUKJIAMHBIX 33/a4 W 3a/Ja4 Ha HAXOXJICHHE HAWOONBIIMX W HAWMEHBIINX 3HAYCHWH (YHKIUH.
JlanHast copepkarenbHas JIMHUS BKIIIOYaeT B ce0s Takke (POpMUPOBAHUE YMEHHM BBIMIOJIHATH PACUETHI
mo ¢opmynam, mpeoOpa3oBaHUS PANUOHAIBHBIX, HWPPAUOHATBHBIX M TPUTOHOMETPUYECCKHX
BBIPQXKCHUI, a TaKKe BBIPAXKCHHM, COIEp)KalluX CTENeHH W JorapudMmbl. braromaps H3ydeHHIO
anredpandeckoro Marepuasia MpoOUCXOIUT JalbHEHIIee Pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00ydJaromuxcsi, (GOpMHUPYIOTCS HaBBIKM JAEAYKTHUBHBIX PpACCYXACHHH, pabOThl ¢
CUMBOJILHBIMH (DOpMaMu, TPEICTABICHHUS 3aKOHOMEPHOCTEH M 3aBHCHMOCTECH B BHJIE PaBEHCTB U
HepaBeHCTB. AnreOpa mpemitaraeT 3¢G(GeKTUBHbIE WHCTPYMEHTBI JUIS PEUICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYUYHBIX 3a/1a4, HATJIAIHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpbHo-MeTouYecKas TUHUA «DYHKIMU U TpadUK» TECHO MEperieTaeTcs ¢ JpyruMu
JUHUAMH y4e0HOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE 3aJa€T IMOCJIEI0BATEIbHOCTh HM3yUYEHUS
MaTepuaina. l3yueHue cCTeneHHOW, MOKa3aTeIbHOW, JOrapu(MUUECKOH W TPUTOHOMETPHUUECKHUX
(GYHKIUH, UX CBOMCTB U IpadUKOB, UCIIOJIb30BaHNE (DYHKITUH JIUTSL PEIICHUS 3a7a49 U3 IPYTHX YIeOHBIX
MPEeIMETOB U PEeabHOM KU3HU TECHO CBSI3aHO KaK C MaTeMaTHYECKUM aHATU30M, TaK U C peIIeHuEM
ypaBHCHHI ¥ HepaBeHCTB. [Ipu 3ToM OosbIIoe BHUMaHUE yueisiercs (OPMUPOBAHHUIO YMCHUS
BbIpaXkaTh (OpMyJIaMU 3aBUCHUMOCTH MEXAY Pa3IMYHBIMU BEIWYHMHAMH, HCCIIEIOBaTh MOTyYeHHBIC
GyHKIMHM, CTpOUTh UX rpaduku. Marepuan 3ToH cojep)KaTelbHOW JMHMM HalleJIeH Ha pa3BUTHE
YMEHUI U HABBIKOB, MO3BOJISIONINX BBIPaKaTh 3aBUCUMOCTH MEX/1y BEIMUYUHAMH B Pa3NuYHON (opMme:
QHATUTUYECKOW, Tpaduueckoi u  cioBecHOW. Ero wu3yueHue CrnocoOCTBYeT  Ppa3BUTHIO
QITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOMICHHIO M KOHKPETHU3AIMH, HCIOJIh30BAHUIO
aHaJIOTHIl.

ConepxarenpHas nuHus «Havama wmaTeMaTHYecKOro aHalid3a» MO3BOJSET CYIIECTBEHHO
paCHIMPUTH KPYT KaK MaTEMaTUYECKUX, TaK U MPUKIIATHBIX 3a/1a4, JOCTYIMHBIX 00yJaloIUMCs, TaK KaKk
y HUX TOSBISETCSI BO3MOXKHOCTh CTPOUTH TpadUKH CIOKHBIX (DYHKIUN, OMPENesiTh UX HauOOJbIIINe
M HaUMEHbBIIHME 3HAYCHHS, BBIYUCIATH IUIOMAAA (PUTyp W OOBEMBI TeN, HAXOAUTh CKOPOCTH U
YCKOpEHHUs TpolieccoB. J[aHHas comepxaTenbHas JUHUS OTKPBIBAET HOBBIE BO3MOKHOCTHU MOCTPOCHHUS
MaTeMaTUYeCKUX MOJIeJeH pealbHbIX CHUTYallMid, IO3BOJIIET HAXOAWTh HAaWIydlllee pEIICHHE B
MPUKIAIHBIX, B TOM YHUCJIE COLMAIbHO-DKOHOMMYECKUX, 3a/Jadax. 3HAKOMCTBO C OCHOBAaMH
MaTeMaTUYeCKOro aHau3a CIOCOOCTBYET pPa3BUTHIO a0CTPaKkTHOTO, (POpMaIbHO-JIOTHYECKOTO U
KpEaTUBHOTO MBIIIEHUS, (HOPMUPOBAHUIO YMEHUI PACIIO3HABATH MPOSIBICHUS 3aKOHOB MaTEMATHKH B
HayKe, TeXHHKe U HCKyccTBe. OOydJaroniuecss y3HAIOT O BBIJAIOIIUXCS PE3yJbTaTax, MOJy4YEeHHBIX B
XO/JIE pa3BUTHsI MaTEMATHKU KaK HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOIMYECKasT TUHUA «MHOXECTBa W JIOTMKa» BKJIIOYAET B Ce0s DJIEMEHTHI
TEOPUM MHOXKECTB M MAaTEMAaTUYECKOW JIOTUKH. TeopeTHKO-MHOXKECTBEHHBIE MPECTaBICHUS
MPOHU3BIBAIOT BECh KYpPC IIKOJBHOW MaTeMaTHUKH W TpeJIaraloT HauOoJjee YHUBEPCATbHBIN S3BIK,
OOBEIMHSIOMUNA BCE pa3lenbl MaTeMaTHKH U e€ TMPWIOKEHWH, OHH CBSI3bIBAIOT pas3HbIC
MaTeMaTUYeCKue MUCIMIUIMHBI M WX TPWIOKEHUS B €IuWHOE Ienoe. BakHO 1aTh BO3MOXKHOCTH
oOyuaroneMycss TOHMMATh TEOPETHKO-MHOXXECTBEHHBIN s3BIK COBPEMEHHOM MaTeMaTHKU U
WCIIOIB30BaTh €r0 JJIsi BBIPAKEHHUS CBOMX MBICICH. [[pyruM Ba)KHBIM MPU3HAKOM MATEMaTHKH Kak
HAyKH CJIEeyeT MPU3HATh CBOWCTBEHHYIO €i CTPOroCTh OOOCHOBAHHI M CIIEJOBAHHE OIpeIeIEHHBIM
MpaBUjiaM TOCTPOCHHS JIOKA3aTEIbCTB. 3HAKOMCTBO C OJJIEMEHTAMH MaTeMaTHYE€CKOW JIOTUKH



CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIUICHHUS OOYYaloIIMXCs, MO3BOJSET MM CTPOUTH CBOHU
paccyXJIeHHs Ha OCHOBE JIOTUYECKUX MPaBHII, JOPMUPYET HABBIKK KPUTHUECKOTO MBILIICHHS.

B yue6HOM Kypce «AnrebOpa M Hayansa MaTeMaTHYE€CKOIO aHAJINW3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOT0 MOJEIMPOBAHMS, KOTOpBIE MPHU3BaHBI CHOCOOCTBOBATH (DOPMUPOBAHHIO HABBIKOB
MIOCTPOCHUST MOJIeJIel peallbHbIX CUTYallMi, MCCIEeIOBaHUS ITUX MOJeNel ¢ MOMOUIbIO armapara
areOppl 1 MaTeMaTUYECKOr0 aHaIW3a, MHTEPIPETALMU TOIYYEHHBIX pe3ysbTaToB. Takue 3ajaHus
BILJIETEHbI B KAKIBIA M3 pa3lie]OB NMPOrpaMMbl, IOCKOJIbKY BECh MaTepuai y4eOHOro Kypca MIHUPOKO
UCHOJIb3YETCSl JJI1 pEeLIeHMs] NPUKIAIHBIX 3anad. llpy pemieHny peanbHbIX NPAKTHUYECKUX 3a]ad
oOyuaroluecss  pa3BUBAalOT  HAONIONATENBHOCTh,  yYMEHHE  HAXOAUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbcs, UCIOJB30BaTh AaHAIOTHIO, 0000IaTh M  KOHKPETU3UPOBATh IMPOOJIEMYy.
JleaTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKJIAIHBIX 3a7a4 OPraHU3yeTcsl B Ipolecce
M3YYEHHUS BCEX TeM yueOHOro Kypca «Anredpa U Hauaisa MaTeMaTHUYEeCKOIO aHAIU3a.

OO1miee 4nciI0 4acoB, pEKOMEHOBAHHBIX Ul M3y4deHUs ydeOHOro Kypca «AinreOpa M Havajia
MaTeMaTH4YecKoro aHanuzay - 272 gaca: B 10 kmacce - 136 yacoB (4 yaca B Heneno), B 11 kiacce - 136
4acoB (4 yaca B HEJEIIIO).

Copepxanne ooyuenus B 10 kiacce.

Yucna v BIYUCIICHHUS.

Panmonaneupie yncna. OOBIKHOBEHHbIE U JIECATUYHBIC JPOOH, MPOLEHTHI, OECKOHEYHBIE
nepuonudeckue apodu. IlpumeHenne npoOeil W MPOLEHTOB ISl PEIICHUS NPHUKIAJHBIX 3a1a4 U3
Pa3IMYHBIX OTpaciiel 3HaHUN U peaTbHON KU3HU.

JlelicTBUTENbHBIE YHWCia. PamuvoHanmpHBIE W HMppalMOHANbHBIE 4YHcha. Apudmerndeckue
omepanuy C JACWCTBUTEIbHBIMU 4YHUCIaMUA. MOIynb [EHCTBUTENBHOTO 4YHCIAa W €ro CBOMWCTBA.
[TpuGnmxEHHBIC BEIYUCIICHUS, TPABHUIIA OKPYTIICHHS, TPUKHU/IKA M OIICHKA PE3yJIbTaTa BHIYHCICHUH.

Crenens ¢ nensiM nmokasarenem. bunom Herorona. Mcnons3oBanue noaxopsieid opMbl 3aUCH
NEHUCTBUTENBHBIX YUCEN JUISl pELICHUs TPAKTUYECKUX 3314 U IPEJICTaBICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHOW CTEMEHH U €r0 CBOMCTBA.

Crenenp ¢ palMOHAJBHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbHBIM
MOKa3aTeJeM.

Jlorapudwm yucna. CroiictBa jorapudma. JlecssTuaHbIe U HATypaIbHbIC JIOTapU(PMBI.

CuHyC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC H
apKTaHI€HC YHCJIOBOIO apryMeHTa.

YpaBHEHMSI U HEPABEHCTBA.

ToxnaectBa W TOXKIECTBEHHblE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHUS.
PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHUsI-clieIcTBUsI. HepaBeHCTBO, pelieHne HepaBeHCTBa.

OcHOBHbIE METOJbl PEIICHUs LEIbIX U JAPOOHO-pAllMOHATBHBIX YpPaBHEHUN U HEPaBEHCTB.
MHorousneHnsl OT OJHON NEepeMeHHOW. /leneHne MHOrowieHa Ha MHOTOWIEH C OCTaTKOM. Teopema
be3y. Muorousensl ¢ niensiMu ko3 dunrentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COACPIKAILMX CTENEHU U KOPHH.

WppatmonansHble ypaBHeHN. OCHOBHbBIE METO/IbI PELLIEHUS UPPALIUIOHATIBHBIX YPABHEHUMH.

[TokazaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PELLIEHUS MTOKA3aTENbHBIX YPABHEHUIA.

[IpeoOpa3oBanHue BbIpaXeHH, CoepKaLIUX JOoTrapru(MBbI.

Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEILICHHS JIOTapU(PMUUECKUX YPaBHEHUH.

OcHoBHbIE TpuroHomerpuueckuepopmynel.  [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHUI. PellleHne TpUroHoMETpUYECKUX YPaBHEHUH.

Pemenne cucrem JMHEMHBIX ypaBHeHUM. Marpuna CHUCTEMBl JIMHEHHBIX YPaBHEHUHU.
Onpenenurens MaTpUlbl 2X2, €T0 TEOMETPUUYECKUN CMBICI U CBOWCTBA, BBIYMCIEHUE €r0 3HAYCHMS,
MPUMEHEHHE ONPEEIIUTENS JUIsl PEIICHUs CUCTEMbI JIMHEWHBIX YpaBHEHUH.

Pemenne npuxiagHbeIX 3aJad C NOMOULIBIO CHCTEMBI JIMHEWHBIX ypaBHeHHMH. HccnenoBanue
MOCTPOEHHOW MOJIETM € TTOMOIIBIO MAaTPHIL U ONIPEACTUTENEH.

IlocTpoeHne MareMaTH4eCKMX MOJENIEH peaJbHOM CUTyallud C IIOMOINBIO YpaBHEHUH U
HepaBeHCTB. [IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEHICHUIO MaTeMaTHYeCKUX 3a/ay M 3a7ad U3
pa3IMYHBIX 00JacTel HAyKH U pealbHOM JKU3HH.

OyHKIMH U TpadUKHU.



OyHK1UA, crmocoOb! 3ananus GyHKuu. B3anmao obpatHbie GyHkmu. Kommnosuius QyHKIUi.
I'padux GpyHkumu. DnemeHTapHble mpeoOpa3oBaHus rpagukoB GyHKIHH.

OO6mactp ompeneneHUuss U MHOXECTBO 3HaueHWd ¢yHkiuu. Hymm dyskmuu. [IpomexyTku
3HaKonocTosHcTBa. Y&rHble M Heu€érHble ¢yHKIMU. [lepmommueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMM. MakcuMymbl MU MUHMMYMbl (QyHKuuu. HanOGonbliee M HauMeHbIee
3Ha4YeHUs1 QYHKIUU HA IPOMEKYTKE.

JIuneliHast, KBaJgpaTU4Has M JApOOHO-IMHEHHas (YHKIMHU. DJIEMEHTapHOE HCCIEelIOBaHUE U
MOCTPOCHHE UX TPA(PHUKOB.

Crenennas pyHKIUS ¢ HATypaJIbHBIM U IEJIbIM Moka3ateneMm. E€ cBolictBa u rpaduk. CBoicTBa
U rpaduK KOpHs n-0il cTeneHn Kak GyHKIHUN OOpaTHOM CTENEHU ¢ HaTypaJIbHbIM IIOKa3aTesIeM.

[lokazarenbHass W jorapudmuueckas (QyHKIUH, WX CBOHCTBa W Tpaduku. Mcmomp3oBaHue
rpaduKoB (pYHKIMH U1 peleHns ypaBHEHUH.

Tpuronomerpuueckass OKpy>KHOCTb, OIPEIEICHUE TPUTOHOMETPUUYECKUX (YHKIMHA YHCIOBOTO
apryMeHTa.

OyHKIIMOHANBHBIE 3aBUCHMOCTH B pEabHBIX Ipoleccax U sBIeHUsAX. [paduku pearbHbIX
3aBUCUMOCTEH.

Havana matematnueckoro aHanusa.

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/aHUs IOCIEN0BaTEIbHOCTEH. MeTo MareMaTudecKoi
UHAYKIMU. MOHOTOHHBIE M OIPaHUYEHHBIE IOCJIEN0BAaTENbHOCTH. VcTOopus BO3HHUKHOBEHUS
MaTeMaTHYECKOro aHaJIn3a Kak aHajln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas U reomerpuyeckas nporpeccun. beckoHeuyHO yObIBaromias reoMeTpuyecKas
nporpeccus. Cymma OecKOHEYHO YyObIBalollell TIeoMeTpuuecko mnporpeccud. JIMHEHHBIH
9KCIIOHEHIMANIBHBINA pocT. Yucino e. @opMyiia ciI0KHbIX NPOoLEHTOB. Mcnonab3oBanue nporpeccuu s
pELIEHNs PEANbHBIX 3aJa4 IIPUKIIAIHOTO XapaKTepa.

HenpepoiBHble (QyHKIMH ¥ UX CBOMCTBAa. TOUKM pa3pbiBa. ACHUMITOTHI TpaduKOB (YHKIIHH.
CpoiicTBa (QyHKUMH HENpephIBHBIX Ha OTpe3ke. MeToj HHTEepBaloOB JJs PpEIICHUS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (QYHKIUH JUIsl pelIeHus 3a/1a4.

Ilepass u BTOpas mnpousBoiHble (yHKIMU. OmpeneneHue, reoMeTpudeckuid M (U3NUecKuit
CMBICJ IPOU3BOIHOM. Y paBHEHHE KacaTeabHOU K rpadpuky QyHKINH.

IIpousBosHble 31eMeHTapHBIX (GyHKUMNA. [Tpon3BogHas CyMMBbl, MPOU3BEACHUS, YACTHOIO MU
KOMITO3UIIMHN (PYHKIIUH.

MHosxecTBa U JIOTHKA.

MHOXeCTBO, Olepalud HajJ MHOXKECTBAaMH W HX CcBoicTBa. Jlmarpammer Oiinepa- Benna.
IIpMeHeHNnEe TEOPETUKO-MHOKECTBEHHOTO anmapara s ONMCAaHUs PEAJIbHBIX MPOLIECCOB U SIBICHU,
IIPU pELICHUH 3a]a4 U3 IPYTUX y4eOHbIX MTPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTH4YeCKOro OOBEKTa, CIEACTBHE, J10Ka3aTelbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS.

Coneprxanue oOyuenus B 11 kiacce.

Yucna v BIYUCIICHHUS.

HatypanbHble u niensle yncina. [lpumeHeHne npu3HaKkoB JEIUMOCTH LENbIX YHCEN, HauOOIbIINHA
obmuit nenutens (manee - HOJl) m mHammenbiiee obmiee kpatHoe (manee - HOK), ocratkoB 1o
MOJZYJII0, aNroput™Ma EBkinaa uist pelieHns 3a/1a4 B LEJbIX YnCax.

KommnekcHbie uncna. Anredpandeckas 1 TpPUTOHOMETpUYecKasi (OPMBbI 3alMCH KOMIUIEKCHOTO
yrcaa. ApudMeTHueckue onepanuu ¢ KOMILTIEKCHBIMU yuciamMu. M300pakeHre KOMIUIEKCHBIX YHCeN
Ha KOOpAMHATHOM Iiockocth. @opmyna Myaspa. KopHu m-oif cTeneHM M3 KOMILIEKCHOTO YHCIIA.
[TpuMeHeHne KOMIUIEKCHBIX YHCeN Ul pelieHnus GU3NIECKUX U TeOMETPHUECKUX 3aj1au.

VYpaBHEHHsI U HEPABEHCTBA.

Cucrema M COBOKYNHOCTb YpPaBHEHHUH U HEPABEHCTB. PaBHOCHIIbHBIE CHUCTEMBI U CHCTEMBI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUYECKHX YPABHEHUI C TOMOILBIO

TPUTOHOMETPHYECKON OKPYKHOCTH. PelieHrie TpuroHoMeTpuuecKruX HEpaBEHCTB.

OCHOBHBIE METO/IbI PELICHHS TOKa3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/BI PELICHUS UPPALIOHATbHBIX HEPABEHCTB.



OCHOBHBIE METOABI PELICHHS CUCTEM U COBOKYIHOCTEH PalMOHAIBHBIX, MPPALUOHAIBHBIX,
MOKa3aTeJIbHBIX U JIOTapU(PMUUECKUX YpaBHEHUI.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMHU.

IIpuMeHeHHe ypaBHEHM, CUCTEM U HEPABEHCTB K PEIIECHUI0O MaTEMaTUYECKUX 3a1a4 U 3a7a4d u3
pa3nuyHbIX 001acTe HAyKU U peaslbHOM KU3HU, UHTEPIpeTalys NOJIYyYeHHBIX pe3yJbTaToB.

OyHKIUYN U TpapuKu.

I'papux xommosuumu QyHkuuil. I'eomerpuyeckue oOpasbl ypaBHEHMH M HEpaBEHCTB Ha
KOOPAMHATHOM INIOCKOCTH.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaUKH.

I'papuueckue MeTOIbl pelleHUs ypaBHEHHM M HepaBeHCTB. I'paduueckue MeTOIbl pelieHus
3a/1a4 C IIapaMeTpaMH.

Hcnonb3oBanue rpagukoB GyHKIMHA U1 UCCIENOBAHUS IPOLIECCOB U 3aBUCUMOCTEH, KOTOphIE
BO3HUKAIOT MPH PEIICHUH 33124 U3 APYTUX YUEOHBIX MIPEIMETOB U peaibHON JKU3HU.

Hagana maTremaTnyeckoro aHanusa.

[IpuMeHeHne TPOM3BOJHONH K HCCICAOBAHUIO (PYHKIMI HAa MOHOTOHHOCTH U 3KCTPEMYMBI.
Haxoxxnenune HauOoJIbIIero 1 HAMMEHbLIET0 3HAYeHUH HeTIpephIBHOM (PyHKIIMM HA OTpe3Ke.

[IpuMeHeHne NPOU3BOIHOM I HAXOKICHHS HAWIYYIIErO PELICHUs B NPUKIAJHBIX 3a7a4ax,
JUIsL OTIpEIeJIEHUs] CKOPOCTH U YCKOPEHHUsI Ipoliecca, 3alaHHoro (opMysioi uiu rpadukom.

[TepBooOpaszHas, OCHOBHOE CBOWCTBO TMEepBOOOpa3HbIX. [lepBooOpa3HbIC 3IIEMEHTapPHBIX
¢bynkuuit. [IpaBuiia Hax0Xk/1€HUS IEPBOOOPA3HBIX.

NHurerpan. I'eomerpuyecknuil cMbICH MHTErpana. BelumcieHue onpenenéHHOro MHTerpaia Io
dbopmyne Hetotona-Jleitbuuua.

[TpumeHenne UHTErpana Al HaXOXKACHUS TUIOMIAICH TIOCKUX HUTYp U 00BEMOB

TFE€OMETPUUECKUX TEIL.

[Tpumepsr pemennii auddepeHnnanbHbIX  ypaBHEHHH. MaremaTnueckoe MOAETHPOBAHNE
peabHBIX MPOLECCOB C MOMOILBIO AU(PepeHINaTbHbIX YPAaBHEHUH.

[Imanupyemble TpeIMETHBIE pe3yabTaThl OCBOCHHUS (eaepaqbHOW pabodeld MmporpamMmmbl
y4eOHOro Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOro aHaJau3ay Ha yriyOJEHHOM ypOBHE Ha YpOBHE
cpenHero o0Iero oopa3oBaHusl.

K xonmy oOyuenus B 10 kiiacce oOy4aromuiics MOJyYUT CIEAYIOUINE IPEIMETHBIE pPe3yJIbTaThl
[0 OTJENBbHBIM TeMmaM ¢eaepanbHON pabouell mporpamMmbl yueOHOro Kypca «AunreOpa M Hadana
MaTEMaTHYECKOTO aHAJIN3a:

Uucna 1 BBIYUCIICHUS:

— CcBOOOJIHO ONEpUpPOBaTh MOHATHUSMHU: PALMOHATBHOE YHUCIIO, OECKOHEYHas NepuouvecKas
IpoOb, MPOLEHTHI, UPPALMUOHATIBHOE UYUCIIO, MHOXKECTBA PAllMOHAIBHBIX U JCHCTBUTENBHBIX YHUCET,
MOAYJIb ACUCTBUTEIBHOTO YHCIIA;

— MNPUMEHATHh APOOM W MPOLEHTHI Ui pEeIleHUs MPUKIAIHBIX 33/1a4 U3 pa3IMyHbIX OTpacieu
3HaHUH U peaJbHOM )KU3HU;

— NPUMEHATh NPUOMMKEHHBIC BBIUMCICHUS, NPABUJIA OKPYIJICHHS, NPUKUAKY U OLEHKY
pe3yJibTaTa BIYUCIICHNH;

— CBOOOJHO OMNEpUpOBaTh IMOHITHEM: CTENEHb C LEJbIM [OKa3aTelieM, HCIOJIb30BaTh
NoAXOoAUIyl0 (OpMy 3amUCH JIEHCTBUTENBHBIX YHCEN JUIs pelIeHUs MNPaKTUYECKUX 3a1ad u
IIPE/ICTaBICHNS JaHHBIX;

— CBOOOJHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHON CTEIEeHH;

— CBOOOJHO OIEpUpPOBaTH MOHSITHEM: CTENEHb C pPAlMOHAIBHBIM I[OKa3zaTeneM; CBOOOJHO
OTIepUPOBATh MOHATUAMU: JIOrapu (M YKcIia, 1ecITUYHbIE U HaTypajbHbIE

— JorapuQmsl;

— CcBOOOJHO ONEpUpPOBaTh MOHATUSAMHU: CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC YHCIOBOIO
aprymMeHTa;

— OIEpUpOBATh MOHATUAMU: APKCUHYC, aPKKOCUHYC U apKTAaHI€HC YMCIIOBOTO apIyMEHTAa.

VYpaBHEHMSI U HEPABEHCTBA:

— CBOOOJHO ONEpUpOBaTh MOHATUSMU: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUIIbHbBIE
YPaBHEHHUS U yPaBHEHUSA-CICICTBUS, PABHOCWIBHBIC HEPABEHCTBA;



— IPUMEHATh Ppa3IMYHblE METOJbl PEIIEHHs pPAlUOHANBHBIX U JPOOHO-pallMOHAIBHBIX
YpaBHEHH, IPUMEHSTh METO/ HHTEPBAJIOB /IJIsl PEIIEHUS] HEPABEHCTB;

— CcBOOOJHO ONEpPUPOBATh IMOHATUAMHU: MHOTOWIEH OT OJHOW MEPEeMEHHOH, MHOTOWIEH C
HesnbMA K03 punmenTamMu, KOpHA MHOTOWIEHA, TPUMEHSTh JCJCHHEe MHOTOYJICHAa Ha MHOTOWIEH C
ocTaTkoM, Teopemy be3y u Teopemy Buera nis pemenus 3anay;

— CcBOOOJHO ONEpPUPOBATH MOHATHUSMHU: CHUCTEMa JIMHEHHBIX ypaBHEHHWI, MaTpuIia,
OIIpEAEIUTENIb MAaTPULIBl 2 X 2 ¥ €ro Fr€OMETPUUECKHUI CMBICI, UCIIOJIb30BaTh CBOMCTBA OIPEIEIUTENS
2 X 2 U1 BBIYMCIICHUS €r0 3HAYEHUs, IPUMEHATh ONpPENeINTENN AJIs PELICHUs CUCTEMbl JIMHEHHBIX
YpaBHEHHH, MOAETUPOBATH pEAIbHBIE CHTYyalldd C IIOMOIIBIO CHCTEMBbl JIMHEHHBIX YpaBHEHU,
UCCIIeIOBaTh IIOCTPOEHHBIE MOJEIM C IOMOILBIO MaTpUll M ONpeAeIuTe]IeH, HHTEPIPETUPOBATh
IIOJIyYEHHBIN pe3ysbTarT;

— HCIHOJIb30BaTh CBOMCTBA JIEHCTBUN ¢ KOPHAMM JJIsl IpeoOpa30BaHuUs BHIPAKEHUH; BBINOIHATh
IpeoOpa30BaHuUs YNUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEIIECHH

— C pallMOHAIbHBIM I0Ka3aTeleM;

— HCHOJb30BATh CBOMCTBA JOrapu(pMOB IJIsl MpeoOpa3oBaHus Jorapu(pMUIECKUX BBIPAKECHUH;

— cBOOOJIHO ONEPUPOBATh NOHATUAMU: UPPALMOHATbHbIE, I0KA3aTeNIbHbIE U JIorapu(MUIecKue
YpaBHEHMs, HAXOAUTh HX PEIICHUS C IOMOILBIO PaBHOCWIBHBIX MEPEXOJ0B MU OCYILECTBIISASA
IIPOBEPKY KOPHEH;

— IPUMEHSATh  OCHOBHBIE  TPUTOHOMETpUYecKne  GopMynbl Ul  [peoOpa3zoBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHUI;

— CBOOOJHO OMNEpUPOBATH MOHSITUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
HE00X0AUMBIE (POPMYITBI TSl PEIICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUECKUX YPaBHEHUN;

— MOJICJINPOBATh pPeajbHbIC CUTYAllUH HA SI3bIKE alreOpbl, COCTABIATh BBIPAXKECHUS, YPAaBHEHMUS,
HEpaBEHCTBA 10 YCJIOBUIO 33Jauu, MCCIEI0BaTh IOCTPOESHHBIE MOJIENIU C UCIIOJIb30BAaHUEM allnapara
anreopsl.

OyHKIUYU U TpapUKu:

— CcBOOOJIHO ONEpUPOBATh MOHATHAMHU: (DYHKIHS, CrMocoObl 3amaHusi (YHKIWH, B3aUMHO
oOpatHble (yHKIUM, KOMOO3UIMSA (yHKUUN, Tpaduk (YHKIUU, BBINOIHATH AJIEMEHTapHbIE
npeoOpa3oBaHus rpaguKoB HyHKIMIA;

— CBOOOJHO OIEpUpPOBaTh MOHATUSIMM: OOJACTh ONpPENENICHUS M MHOXECTBO 3HA4YEHUN
GbyHKIMH, HYTH QYHKINAH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

— CcBOOOJIHO ONEpPHPOBATh TMOHATHAMM: YETHBIE M HEYETHbIE (YHKLUUHU, IMEPUOANYECKHE
(GyHKINH, TPOMEKYTKH MOHOTOHHOCTH ()YHKIIMH, MAKCUMYMBbl 1 MUHUMYMBI ()YHKIIMH, HauOOJbIIEe
Y HauMeHbIllee 3HaueHne (yHKIUN Ha TPOMEXYTKE;

— CcBOOOJHO OIEPUPOBATH MOHATHUSAMHU: CTENEeHHas (YHKIUS C HaTypalbHBIM H  IIeJBIM
nokasaresem, rpaduk cTerneHHON (QYHKIMH C HATypaIbHBIM | IEJIBIM TTOKa3aTesieM, TpaQuK KOPHS n-
Oli CTeneH! Kak (yHKIUHN 0OpaTHOH cTeneHu

— C HaTypaJIbHbIM [1OKa3aTeleM;

— OINepHpOBaTh TMOHATUSMHU: JIMHEHHAs, KBaJApaTWYHAas W JAPOOHO-IHMHEHHAas QYHKIWH,
BBITIOJHATH 3JIEMEHTApHOE UCCIIeI0BaHUE U TOCTPOCHHUE UX IPaPHUKOB;

— CcBOOOJIHO ONEpUPOBATh IMOHATUSAMH: IOKa3aTelbHas M Jorapupmuueckas (YHKIHH, HX
CBOMCTBA U IpaMKH, UCIOIB30BATh UX I'PapUKH I PELICHUs YpaBHEHUH;

— CBOOOJIHO OTIEPHPOBATH  TMOHATHAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,

— OmpeJeNeHne TPUTOHOMETPUYECKUX (PYHKUINN YHCIOBOTO apryMEHTa;

— HUCMOJb30BaTh TpaduKku (GYHKUMN I HCCIEAOBAaHHUS TMPOLIECCOB M 3aBHCUMOCTEH mpu
pelieHnH 3a7ad W3 JAPYruX Y4eOHBIX MpPEIMETOB U PEeIbHOW >KHW3HHU, BBIpaXaTh (QOpMyJIaMu
3aBHCUMOCTH MEX]y BeTHINHAMH;

Hauana maTemMaTH4eckoro aHanmsa:

— CBOOOJHO oOmNepUpoBaTh NOHATHUAMHU: apupMeTHUecKass M TeOMeTpuYecKas Iporpeccus,
OecKOHEYHO YOBbIBaOIlas TeoMeTpuYecKas Mporpeccusi, JUHEHHBIH M SKCIOHEHIHUAIbHBINM POCT,
(dbopMyIa CI0XKHBIX IPOLIEHTOB, UMETh IIPECTaBJIEHUE O KOHCTAHTE;

— HCIIOJIb30BAaTh MPOTPECCHM JJsl PEIIEHUs pealbHbIX 3a7ad MPHUKIAJHOTO XapaKTepa;
CBOOOJHO ONEPHUPOBATH MOHATHIMHU: MOCIEI0BATENBHOCTb, CIIOCOOB! 33JaHUs MOCIE0BATEILHOCTEN,



MOHOTOHHBIE ¥  OrPAHMYEHHBIC  IOCIEAOBATEIbHOCTH, ITOHUMATh  OCHOBBI  3apOXKACHUS
MaTeMaTHYECKOro aHaJIN3a KaK aHAJIN3a OECKOHEUYHO MAJIbIX;

— CBOOOJHO OmNEpUpOBaTh MOHATUSMU: HEMpepbiBHbIE (YHKIWH, TOYKHA pa3pbiBa Trpaduka
(GhyHKIMH, aCUMITOTHI Tpadrka GyHKIINUH;

— CcBOOOJIHO ONEpUpPOBATh MOHATHEM: (YHKIMS, HENpepbIBHAsT Ha OTpe3Ke, NPHUMEHATh
CBOWCTBA HEMPEPBIBHBIX (DYHKIUI IS pEIICHU 3a/1a4;

— CBOOOJHO OMEepUPOBATh MOHATUAMHU: MEpBasi U BTOpas MPOU3BOJIHBIE (YHKIUU, KacaTelbHas
K rpaduKy HyHKIIHH;

— BBIYUCIISATH IPOU3BOJIHBIE CYMMBI, TPOU3BEACHHUS, YACTHOTO U KOMIIO3UIIMH JIBYX (DYHKIIHIA,
3HATh MPOU3BOHBIC FITEMEHTAPHBIX (DYHKITHIA;

— HCII0JIB30BAaTh F€OMETPUUYECKUN U (PU3UUYECKUI CMBICI IPOU3BOIHOM JIJIsl pelIeHUs 3a/1a4.

MHoOXeCTBa U JIOTHKA:

— CcBOOOJHO ONEpUPOBaTh MOHATHUSMH: MHOXECTBO, OINEpallMd HAJA  MHOXKECTBAMHU;
HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN almapar Jijisl ONMCaHUsl PEAIbHBIX IPOLECCOB U SIBICHUH,
IIPU PEUICHNUH 33734 U3 IPYTUX YIEOHBIX MIPEIMETOB;

— CBOOOJHO OINEpPUPOBaTH MOHATHAMH: OINpEAeNiCeHUEe, TeopemMa, ypaBHEHHUE-CIIEJCTBHE,
CBOMCTBO MaTeMaTUYECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIbHBIC YPABHEHUS U HEPABEHCTBA.

K konny oOyuenus B 11 knacce oOyyarouiuiics: Moy4uT CIEAYIOIINE IPEIMETHBIE PE3YIbTaThl
M0 OTHENbHBIM TemaM deaepanbHOil pabodeld mporpammbl yueOHOro Kypca «Anrebpa u Havana
MaTE€MaTH4YECKOr0 aHAIIN3an:

Uucna v BBIYUCIICHUS:

— CBOOOJHO ONEpUPOBATh MOHATUSAMU: HATypalbHOE U LEJI0€ YUCIIO, MHOKECTBA HATYPAJIbHBIX
Y LIETBIX YKCeI, UCII0JIb30BaTh Mpu3Haku aenumoctu nenbix uncen, HOJl u HOK natypanbHbIX uncen
JUISl peLeHus 3a/1a4, IPUMEHATh alropuTM EBkiuna;

— cBOOOJHO ONEpUpOBaTh MOHATHEM OCTAaTKa MO MOAYJIO, 3allMChIBaTh HATypaJbHbIE YUCIIA B
Pa3JINYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHHUS;

— CBOOOJHO OMEPUPOBATH MOHATHIMH: KOMILIEKCHOE YUCJIO M MHOKECTBO KOMIUIEKCHBIX YHCEIL,
NPEJCTaBIATh KOMIUIEKCHBIE YMCIIa B alreOpanyeckod M TPUTOHOMETPHUYECKOH (opMe, BBINOJIHATH
apudmeTnyeckue onepanuy ¢ HUMU ¥ U300pakaTh Ha KOOPJNHATHON MJIIOCKOCTH.

VYpaBHEHMSI U HEPABEHCTBA:

— CBOOOJHO ONEPUPOBAThH MOHATUSAMU: UPPALIMOHAIIbHBIE, IIOKa3aTeNIbHbIE U Jorapudpmuueckre
HEPABEHCTBA, HAXOJUTh UX PEIICHHS C IIOMOIIbIO0 PABHOCHIIBHBIX IIEPEXOOB;

— OCYILECTBIISATh OTOOP KOpPHEH NpH pelIeHuH TPUTOHOMETPHUECKOTO YpaBHEHUs; CBOOOTHO
OIEPUPOBATH MOHATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, IPUMEHATh HEOOXOUMbIE (POPMYIIbI TSt
pelIeHrs OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX HEPABEHCTB;

— CcBOOOJIHO ONEPUPOBATh MOHATHSMM: CHCTEMa M COBOKYIHOCTh YpaBHEHHH M HEpaBEHCTB,
PAaBHOCUJIBHBIE CHCTEMBI M CHCTEMBI-CIIE/ICTBHUS, HAXOAWTh PEUICHUS CHCTEMBI M COBOKYITHOCTEH
panMoHaNbHBIX, UPPALIMOHATIBLHBIX, IOKA3aTENbHbIX U JOrapu(pMUUECKUX YPAaBHEHUN U HEPABEHCTB;

— pemlath  palMoHaJbHbIE, UpPpPALMOHAIbHBIE, I[OKa3aTelbHbIE, JIOrapupMUUYECKHUE U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAIUe MOYJIN U ITapaMeTpBhI;

— MNPUMEHATH rpadudyeckue METO/bl JUIsl pellieHHs] YpaBHEHU U HepaBeHCTB, a TAakXKe 3a/ad ¢
napameTpamy;

— MOJIENUPOBATh pealbHbIE CUTYallUH Ha S3bIKE allreOphl, COCTABISATH BhIPAXKEHUS, ypaBHEHUS,
HEPAaBEHCTBA M MX CHCTEMBI II0 YCIOBHIO 3a/1ayd, HCCIEN0BATh IOCTPOCHHBIE MOJEIN C
MCIOJIb30BAHUEM alllapaTa ajareopsl, THTEPIPETUPOBATH MOTYYEHHBIN pe3ybTarT.

OyHKIMH U TpadUKU:

— CTpOMTh TpaduKH KOMIO3UIMH (YHKUIUNA C TOMOIIbIO 3JIEMEHTAPHOTO MCCIEOBAaHUS U
CBOWCTB KOMITO3UIIMU ABYX ()YHKIIHIA;

— CTPOUTH FeoMeTpUYeCcKre 00pa3bl ypaBHEHUHN U HEPABEHCTB Ha KOOPIAMHATHON IIOCKOCTH;

— CBOOOJHO OMEpUPOBATH MOHATUSIMH: TPaQUKU TPUTOHOMETPUUECKUX (DYHKUIUHN; TPUMEHSATH
GYHKIUM 1711 MOJEIIUPOBAHUS U UCCIIEIOBAHMSI pEAJIbHBIX MTPOLIECCOB.

Havana maTremaTtnueckoro aHanumsa:

— HCII0JIB30BATh MPOU3BOIHYIO JUIsl HCCIEA0BaHUs (DYHKIIMU HA MOHOTOHHOCTb U AKCTPEMYMBI;



— HaXOoAWTh HanOoJbllIee U HaUMEHbIIIee 3HaUeHUs (DYHKIIMN HEPEPBIBHOW Ha OTPE3KE;

— HCMOJb30BaTh MPOU3BOAHYIO Ul HAXOXKJICHHUS HaWJIy4IlEro pellieHusl B MPUKIAJHbIX, B TOM
qyciIe COLUAIbHO-3KOHOMUYECKUX, 3a7ayax, JUlsl ONpEeNeNeHUs CKOPOCTH M YCKOpPEHMs Ipoliecca,
3aianHOTO (POpMyIOi WiH rpaduKoM;

— cBOOOJIHO OIEPUPOBATH MOHATUSAMU: MEPBOOOpa3Has, ONpeAEIEHHbIM MHTErpay, HaXxOAUThb
NepBOOOPa3HbIE IEMEHTAPHBIX (DYHKIMHA U BBIYUCIATE UHTErpai 1o popmyie Hetorona-JleiiOnuna;

— HAXOAUTh IUIOLWIANM IUIOCKHX GHUryp M OOBEMBI Tel C IOMOIIBIO MHTETpaja; HMETh
MPEJCTAaBICHUE O MAaTEeMaTHYECKOM MOJICTTUPOBAHUH HA MPHMEpE COCTaBJICHUS Au(QepeHIranbHbIX
YpaBHEHUH;

— pewmarb MNPHUKIAIHBIE 33/a4d, B TOM YHCIE COLMAIBHO-3KOHOMHYECKOT0 M (PU3HMUECKOTO
XapakTepa, CpeICTBaMHU MaTEMaTHUECKOI 0 aHaJIn3a.

I'eomeTpus sBiseTcss oHUM U3 0a30BBIX KypCOB Ha YpPOBHE CpeIHEro oouiero oopazoBaHMs,
TaK Kak 00eCcIeYyrBaeT BOZMOKHOCTh N3YUEHUS AUCIUILIMH €CTECTBEHHO-HAYYHOW HANPABICHHOCTH H
IPEeIMETOB T'yMaHMTapHOro uukia. Jlormueckoe MblieHne, (OpMUPYyEeMOe IpU  HU3YHYEHUHU
00yYaroIUMUCS MOHATUHHBIX OCHOB TEOMETPHUH, IIPH T0KA3aTEIHCTBE TEOPEM M IMOCTPOSCHUH LIETIOYKU
JIOTMYECKUX YTBEP’KACHUH NP PEeLICHUH T'€OMETPUUYECKUX 3a/1a4, YMEHHUE BbIIIBUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIIONb3YIOTCS IPU PELICHUM 3a]a4 €CTECTBEHHO-HAyYyHOro IUKJIA, B
YaCTHOCTH (PU3MUECKUX 3ajau.

Lenp ocBOeHMs MporpaMMBbl yaeOHOTO Kypca «['eomeTpusi» Ha yriyOJIEHHOM YPOBHE - pa3BUTHE
MH/MBUYAIBHBIX CHOCOOHOCTEH OOydYaroUIMXCsi HpPU H3YYEHUM TE€OMETpUH, KaK COCTaBJIAIOLICH
npeaMeTHoi obmactm  «MaremaTnka W MHPOpPMATHKa» uepe3 O0OeCIeYeHHe BO3MOXKHOCTH
IpUOOpPETeHUsT M  MCIOJIb30BaHUS Oojee TIyOOKMX TIEeOMETpPUYECKMX 3HaHMH M JACHCTBUIA,
cienn(UYHBIX TEOMETPHUH, MW HEOOXOAWMMBIX JUIS YCIEHIHOTO MNpOo(ecCHOHAILHOTO 00pa30BaHUs,
CBSI3aHHOI'O C UCIIOJIb30BAHUEM MATEMaTHUKH.

[IpuopuTeTHBIMH 3afjayaMH Kypca T€OMETPUU Ha YIrIyOJIEHHOM ypOBHE, PACIIUPSIONIUMH U
YCUIMBAIOIIUMH Kypc 6a30BOTr0 YpPOBHS, SBJISIOTCS:

— pacliMpeHHe MPeACTaBIEHUS O T€OMETPUM KaK 4acTH MUPOBOM KYJIbTYpbl U (POPMUPOBAHUE
OCO3HAaHUs B3aMMOCBS3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

— (opMuUpOBaHME TMPEJCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTeMaTHYeCKUX MOJEJIAX, MO3BOJSIOUINX ONUCHIBATh W HM3ydaThb Pa3HbIE SBJIEHUS OKPYKAIOILIEro
MUpa, 3HaHWE TOHATHIHOrO anmnapaTta o paszaeny «CtepeoMeTpus» ydeOHOro Kypca reOMeTpUN;

— (opmupoBaHUE yMEHMS BIaJE€Th OCHOBHBIMU MOHSATHUSIMH O MPOCTPAHCTBEHHBIX (QUrypax U
UX OCHOBHBIMHU CBOWCTBaMH, 3HaHHE TEOpeM, (pOpMyJI U yMEHHE UX NPUMEHATb, YMEHUS J10Ka3bIBATh
TEOopeMbl U HaXOAUTh HECTaHIapTHBIE CIIOCOOBI PELICHHUs 3a/ay;

— (opmupoBaHHE yMEHHMS paclo3HaBaTb Ha YEpPTEkKax, MOJEISIX U B peallbHOM MHpE
MHOTOTPaHHHUKH U TeJia BPaleHHsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJIEIIN;

— (opMupoBaHHE OHUMaHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO TIOCTPOEHUSI MaTeMaTHYECKUX
TeopHii, GopMUpOBaHKHE TOHUMAHHUS POJIM AKCUOMATHKH TIPH MTPOBEACHUH PACCYXICHHIA;

— (opmupoBaHUE YMEHHS BJIAJETh METOJIaMH JI0Ka3aTeIbCTB U aITOPUTMOB pPEIICHUs, YMEHUS
UX IPUMEHATD, IPOBOJUTH JOKA3aTEIbHBIE PACCYK/IEHUS B XOJI€ PELIECHUS] CTEPEOMETPUUECKUX 3aj1au
M 3a7ady C TPaKTHYECKUM CoJiepKaHueM, (OpMHUpOBaHUE TMPEACTABIECHUS O HEOOXOAUMOCTH
JI0Ka3aTeNbCTB MpU  OOOCHOBAHMM MaTE€MaTHUECKUX VYTBEPKACHUW U pOJIM aKCHUOMAaTHKU B
IIPOBEJICHUH JI€YKTUBHBIX PACCYXICHUI;

— pa3BUTHE U COBEPIIECHCTBOBAHHE WHTEJUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEN
o0yuaronuxcs, Mo3HaBaTeIbHON aKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUN, KPUTUYHOCTH MBIILICHUS,
MHTEpPECa K N3Y4EHHUIO T€OMETPUH;

— (QopmupoBanue (YHKIUMOHAIBHOM T'PaMOTHOCTH, PEJIIEBAHTHON TE€OMETpUU: YMEHUs
pacrno3HaBaTh MpPOSBIEHUS T€OMETPUUECKUX IMOHATHI, 0OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX
KM3HEHHBIX CUTYallUsX W MPU U3YUYEHUH JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJETUPOBAaHUSl DPEaJbHBIX CHUTYyallMil, HCCIEI0BaHUS MOCTPOCHHBIX MOJENEH,
MHTEPIIPETALMH [TOJIyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMHU COZI€pKATEIbHBIMU JIMHUSAMU YueOHoro kypca «I'eomerpusi» B 10-11 kmaccax
apnsitoTes:  «lIpsMble M TJIOCKOCTH B MPOCTPAaHCTBE», «MHororpanHukmn», «Tema BpalieHus»,
«BeKTOopbI ¥ KOOPANHATHI B IPOCTPAHCTBEY, «/[BUXKEHHS B IPOCTPAHCTBEY.



ChopmymupoBannoe B DI'OC COO TpeboBaHHEe «yMETh OIEPUPOBATH MOHATHUIMU,
peNeBaHTHBIX T€OMETPUHU Ha yriIyOonaéHHOM ypoBHE oOyueHus B 10-11 kiaccaX, OTHOCHTCS KO BCEM
COJIEp>KATENIbHBIM JIMHUSAM y4eOHOro Kypca, a (popMHpoBaHUE JOTHUYECKUX YMEHHH pacrpeaensieTcs
HE TOJIBKO IO COJEp)KaTEeIbHBIM JIMHHUAM, HO M MO roxam obOydenusi. CopeprkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yjibTaTaM ocBoeHus DenepanbHON paboyeill mporpammsl,
pactpeeIéHHBIM 110 ToJjaM 00y4YeHUsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
MPUHIMIIMATIBHBIM ~ BOIIpocaM  oOyuaromuecss oOpallainch HEOJHOKPAaTHO, YTO  MO3BOJIAET
OpraHM30BaTh OBJIAJIEHUE TIEOMETPUUYECKMMH IOHSATHSMM U HaBblKaMM IIOCJIEIOBATEIBHO U
MOCTYNATeNbHO, C COOJII0ICHUEM IPUHLIUIIA TPEEMCTBEHHOCTH, a HOBBbIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY TE€OMETPUYECKUX IMPEACTABICHUN OOy4arouuxcs, pacupsist u yrayomss e€, obOpasys
IIPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4EHHIO T€OMETPUM Ha YriyOJEHHOM ypOBHE IMO3BOJISIET: CO3JAaTh YCIOBUS IS
muddepeHranuy 00yueHus1, MOCTPOSHHS WHANBUTyaTbHbBIX

o0Opa3oBaTeNnpHBIX MporpammM, oOeclneduTh yriayOn€HHOE H3y4yeHHUE TeOMETPUM  Kak
COCTaBIISFOLICH yueOHOTro npenmera «MaTemaTukay;

MOATOTOBUTh OOYYaIOIIUXCs K MPOJOKCHHIO HM3YyUeHHUsT MaTeMaTHKU C y4€ToM BbIOOpa
Oynymie mpodeccun, obecreynBas MPEEMCTBEHHOCTh MEXAY OOMHMM H MPOQecCHOHATBHBIM
o0pazoBaHHEM.

OOmiee ymcliO 4acoB, PEKOMEHJOBAaHHBIX JJIsl M3Y4eHUs ydyeOHoro kypca «l'eomerpusi» Ha
yriay6ieHHoM ypoBHe - 204 yaca: B 10 kiacce - 102 yaca (3 yaca B Henento), B 11 kimacce - 102 gaca (3
yaca B HEJCIIO).

Copepxanne 00yuenus B 10 kaacce.

[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE.

OcHoBHbIE NOHATHS cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTb, IPOCTPAHCTBO.

[lonsiTue 00 aKkCMOMATUYECKOM IOCTPOEHUU CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX.

B3aumHoe pacnosoxkeHue NpsMbIX B IPOCTPAHCTBE: IE€PECEKAIOUIUECS, MapajjiebHbIE U
ckpeuuBaromuecs: npsimele. [lpusHaku ckpemmBaromuxcs NpsMbIX. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapajliedbHble IPSIMbIE B IPOCTPAHCTBE, MapaIEIbHOCTh TPEX MPSAMBIX,
[apajuIeIbHOCTh  NPSIMOM W IUIOcKocTU. [lapamnenbHoe W LEHTpadbHOE IPOEKTUPOBAHHUE,
n3zobpaxenue guryp. OCHOBHbIE CBOWCTBA MapajuIeIbHOro NMpoekTupoBaHus. 3o0paxkenue guryp B
MapajuIeJIbHOM NPOEKUMU. YTIUIBI C COHANpaBICHHBIMA CTOPOHAMH, YroJl MEXIy MpsSMBIMH B
npoctpaHcTBe. [lapasienbHOCTh TJIOCKOCTEN: MApaJIEIbHBIE IJIOCKOCTH, CBOMCTBA MApANIEIbHBIX
miockocteil. [IpocTeiinye mpocTpaHCTBEHHbIE (DUTYPhl Ha IUIOCKOCTH: TETPadAp, Mapajuleienumnes,
MMOCTPOEHUE CEUCHHUIA.

IlepneHIUKYNAPHOCTh NMPSAMOM M IUIOCKOCTH: INEPHEHIUKYISIPHBIE NpPSMbIE B IPOCTPAHCTBE,
IpsiMble NTapajuieIbHbIe U NEPIEHINKYISPHBIE K IUIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTH MPSIMON U
IUIOCKOCTH, TEOpEMa O NPSIMOM NEPHEHAUKYISIPHON IUIOCKOCTH. OpTOrOHaJIbHOE MPOEKTHPOBAHHUE.
[lepnieHIUKyNsSp ¥ HaKJIOHHBIE: PACCTOSIHME OT TOYKU JO IUIOCKOCTH, PACCTOSHUE OT MpPSIMOW /10
IUIOCKOCTH, MPOEKLUs PUTYpBI HA UIOCKOCTh. [lepneH UKy IsIpHOCTh MIIOCKOCTEMH: IIPU3HAK

MEePIEHANKYISIPHOCTH JBYX ITUIOCKOCTEN. TeopeMa 0 TpEX mepreHIuKysapax.

VYTIibl B IPOCTPAHCTBE: YrOJl MEKIY MPSMOM U INIOCKOCTBIO, ABYTPAaHHBIN Yo, JIMHEHHBIN Yroi
JIBYTPAHHOTO yria. TpéXrpaHHbI U MHOTOTpaHHble yriibl. CBOMCTBA IJIOCKHX YIVIOB MHOI'OTPaHHOTO
yria. CBOWMCTBA IUIOCKUX M JIBYTPAHHBIX YIVIOB TPEXI'PAHHOTO yria. TeopeMbl KOCHHYCOB U CHHYCOB
IUIsL TPEXTPAHHOTO yIila.

MHOrorpaHHMKH.

Bunel MHOrorpaHHUKOB, pa3BEpTKa MHOrorpanHuka. Ilpusma: n-yronpHas mpusMma, npsmas u
HAKJIOHHAsl MPHU3MbI, OOKOBas M MOJHAs MOBEPXHOCTh MpHu3MbL. llapannenenunen, npsMoyrojabHbIH
napajuiejienumnes; U ero cpoiicrBa. Kpardaiimme nmyTw Ha MOBEPXHOCTHM MHOTIOrpaHHUKA. Teopema
Oinepa. IIpoctpancTBennas teopema I[ludaropa. [lupamuaa: n-yroapHas mupaMujaa, NpaBUIIbHAs U
yceu€HHas nupamuabl. CBoiicTBa pébep U OOKOBBIX IpaHell NpaBWJIbHOW mupamuabl. [IpaBuibHBIE
MHOTOTPaHHUKU: MpaBUiIbHAs NIPU3Ma U IIpaBWIbHAs MUPaMU/a, IpaBUIbHAs TPEYroJibHas MUpaMuIa
U TIpaBUWIBHBIN TeTpasap, KyO. [IpencraBienre o mpaBUIbHBIX MHOTOIPaHHUKAX: OKTadap, JOJAEKa’Ap
U UKOCa3Ip.



Brruucnenne 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriael. [lmomaas OOKoBOM
MOBEPXHOCTU M TOJIHOW MOBEPXHOCTU NMPSMON MPHU3MBI, IUIOIIAJAb OCHOBaHMU, TeopeMa 0 OOKOBOI
MMOBEPXHOCTH TMpsAMON mpu3Mbl. [lmomane OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH MPaBUIBLHOM
IIApaMU/Ibl, TEOpPEMa O IUIOIAAU YCEUEHHON TUPaMU/IBl.

CummeTpusi B OPOCTPAHCTBE. OJIEMEHTHl CUMMETPUM NPABUWIBHBIX MHOTOIPAHHHUKOB.
CuMMeTpusl B IPaBUJIBHOM MHOTOIPAHHUKE: CUMMETPUS MapajliesienuIiea, CAMMETPUS IIPaBUIIbHBIX
MIPU3M, CHMMETPHS IPABUIILHON TUPaMUBI.

BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE.

[lonsATHSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOH BEKTOp, /UIMHA HEHYJEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEAapHbIE, COHAIIPABJICHHBIE U TPOTUBOIIOJIOKHO HAIIPABIECHHBIE BEKTOPbl. PABEHCTBO BEKTOPOB.
JleicTBUsI C BEKTOpaMH: CIIOKEHHE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKHUX BEKTOPOB,
YMHOXEHHE BEKTOpa Ha uucio. CBOMCTBA CIOKEHUsI BEKTOpPOB. CBOWCTBA YMHOXEHHUSI BEKTOpa Ha
yucno. [lonstue kommaHapHble BEKTOpbl. [IpHM3HaK KOMIUIAaHApPHOCTH TPEX BEKTOPOB. I[IpaBuio
napajuienenunena. Teopema O pa3loKEHUM BEKTOpa 1O TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
[IpssmoyronbHast cucreMa KoopAuHaT B mpoctpaHcTBe. Koopaunatsl Bektopa. CBs3b MEXIY
KOOPJMHATAMM BEKTOpPA U KOOpAMHATAMU TOYEK. YTOJI MeXAy BekTopaMu. CKalsipHOE NPOU3BEACHUE
BEKTOPOB.

Copepxanne obyuenus B 11 kiaacce.

Tena BpameHus.

[lonsTus: IWIMHApUYECKass TOBEPXHOCTh, KOHHUYECKass IOBEPXHOCTh, cdepuyeckas
MOBEPXHOCTh, OOpasyromue nmoBepxHocTed. Tenma BpamieHHs: HIJIMHIP, KOHYC, YCEUEHHBIM KOHYC,
chepa, map. BzaumHoe pacrmonoxkeHue cdepbl M IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe.
N300pakeHne Ten BpaimieHus Ha TUIocKocTH. Pa3zBépTka munmuHapa u koHyca. Cummerpus cepbl U
mapa.

O6béM. OcHoBHBIE cBoWicTBa 00bEMOB Ten. Teopema 00 00bEME NPSAMOYTOJbHOTO
napajuiefienuneaa u cieacTBus u3 He€. O0bEM NpAMON U HAKIOHHOW MPU3MBI, HWIHHIIPA, THPAMUIbI
1 KoHyca. OOBEM 11apa U IapOBOr0 CErMEHTA.

KoMbOunamu Ten BpaleHus 1 MHOTOrpaHHUKOB. [Ipu3Mma, BnucanHas B MWJIMHIP, OMHCAHHAS
okoJio muiuHapa. Ilepeceduenue cdeprl u mapa c miockocTeio. Kacanue mapa u cepbl MI0CKOCTBIO.
[ToHATHE MHOTOTpaHHHKA, OIMCAHHOTO OKOJIO cepsl, chepbl, BIUCAHHON B MHOTOTPAaHHUK HJIU TEJIO
BpallleHus.

[Inomans MOBEpXHOCTH IWIMHApA, KOHyca, Iulomanb chepsl u e€ uacreid. Ilogobue B
npoctpanctBe. OTHOIIEHHE 00BEMOB, IUIONIA/ICH MOBEpXHOCTEH Mo100HBIX (uryp. [IpeoOpazoBanue
nojno0usi, romorteTus. PemieHue 3a7ad Ha IJIOCKOCTH C HCIHOJIb30BAHUEM CTEPEOMETPUUYECKHUX
METOJIOB.

[TocTpoeHne cedeHUit MHOTOTPAaHHUKOB M TeJ BPALICHUS: CEYEHUs LWIMHApA (MapajielibHO U
MEPIEHIUKYISIPHO OCH), CeUeHHUs KOHYca (TapalijieIbHOE OCHOBAHUIO M MPOXO/IAIIEE Yepe3 BEPILIUHY),
CEUEHUs 11apa, METOBI TOCTPOCHUS CEYEHMI: METOJ CJIEN0B, METOJ, BHYTPEHHETO MPOEKTUPOBAHUS,
METO/]I IEpPEeHOCca CEKYIIEH MIOCKOCTH.

BekTops! 1 KOOPAMHATEI B IPOCTPAHCTBE.

Bekropsl B mpocTtpanctBe. Omnepanuu HaJ BEKTOpaMH. BEKTOpHOE YMHOXEHUE BEKTOPOB.
CpolicTBa BEKTOpHOro yMHOXeHHs. IIpsamoyronpHas cucTtemMa KOOpIMHAT B IPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnokenue BekTopa mo Oasucy. KoopamHaTHO-BEKTOPHBIH METOA MpU
pELIEHNN TEOMETPUUYECKUX 3a1a4.

JIBM>KeHUS B IPOCTPAHCTRBE.

JBmwxeHust npoctpanctBa. OtoOpaxenus. JBrkeHus W paBeHCTBO ¢uryp. OOmmue cBoiicTBa
JNBWO>KEHUW. Buapl [OBWKEHUN: NapaJUIeIbHbIA MEPEHOC, LEHTpabHAsi CHUMMETPHUSA, 3€pKalbHAas
CUMMETpUs1, TOBOPOT BOKPYT npsMoii. [IpeoOpazoBanus nogodus. [psamas u chepa Ditnepa.

[IpenMeTHbIle pe3ynabTaThl MO OTAEIbHBIM TeMaMm yuyeOHoro kypca «['eomerpusi». K xonmy 10
KJ1acca 00y4aroImuicss Hay4YuTCs:

— CBOOOJHO OMEpUpPOBATh OCHOBHBIMU MOHSTHSMH CTEPEOMETPHM MpPU pPELICHUH 3a7ad u
MIPOBEJICHUN MaTeMaTUYECKUX PacCyKIECHUM;

— IPUMEHATh AKCHOMBI CTEPEOMETPUM M CIIEACTBUS W3 HUX NPU PEIIEHUU I€OMETPUYECKHUX
3ajay;



— KIaccu(UUUpOBaTh B3aUMHOE pACIOJIOKEHUE IMpPSIMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U IUNIOCKOCTEH B TPOCTPAHCTBE;

— CcBOOOJHO ONEpPUPOBATh MOHATUSAMH, CBS3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEXKIY
NPSIMBIMH B IPOCTPAHCTBE, MEXK1Y MPSIMOH U MJIOCKOCTHIO;

— CcBOOOJHO OHEpUPOBaTh MOHATHAMM, CBA3AHHBIMH C MHOIOTPaHHUKaMH; CBOOOJHO
pacro3HaBaTb OCHOBHbIE€ BHJbl MHOIOIPDAaHHMKOB  (IpU3Ma, NHMpamMHId, HPSIMOYTOJIbHBIHI
napajuiesienunesn, Kyo);

— KJaccu(uuupoBaTh MHOTOTPAHHUKH, BBIOMpas OCHOBAaHHUA Ui Kiaccu(UKauuu; cBOOOIHO
OIIEpPUPOBATH MOHATHIMH, CBSI3aHHBIMU C CEYEHHEM MHOTI'OI'PAaHHUKOB IIIOCKOCTBIO;

— BBINOJIHATH MApPaICIbHOE, LEHTPAIBHOE M OPTOTOHAJIBHOE NPOCKTHpPOBaHHE (UTYp Ha
TUIOCKOCTD, BHITOJHATH N300paskeHust (pUryp Ha MI0CKOCTH;

— CTPOMTb CEYEHUS MHOTIOI'PDAaHHMKOB pa3JIMYHBIMM METOJAMH, BBINOJHATh (BBIHOCHBIE)
TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

— BBIYUCIIATH IUIOLIA/IM IOBEPXHOCTEH MHOTOrPaHHUKOB (IIPU3Ma, MUpaMKJIa), TEOMETPUUECKUX
TeJl ¢ MpUMEeHeHueM Gopmyi;

— CcBOOOJIHO OIEPUPOBATH MOHATHUSMHU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTh
CHMMETpPUH, IIEHTP, OCh U IIIOCKOCTh CUMMETPUHU (PUTYPBI;

— CcBOOOJIHO OINEpPUPOBATH IMOHATHSAMHU, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

— BBINOJIHATH ICHCTBHS HA/l BEKTOPAMH;

— pemarb 3aJaud  Ha JOKa3aTeJbCTBO MAaTEMAaTHYECKHX OTHOIICHWA W HaXOXKICHHE
TE€OMETPUUECKUX BEJIMYMH, NMPUMEHSSI M3BECTHBIE METOJbI TPU PEIICHHH MaTeMaTHYeCKHUX 33734
MOBBIIIEHHOT'O ¥ BBICOKOT'O YPOBHS CJIOXKHOCTH;

— TPUMEHATh MPOCTEUIINE TPOTrPaMMHBIE CPEACTBA M DIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IIPY PEHICHUU CTEPEOMETPHUECKUX 3314,

— U3BJIEKaThb, MPeoOpa3oBbIBATh U HHTEPHPETUPOBATH HMHGPOPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX;

— NpPUMEHATh NOJY4YEHHBbIE 3HAHUS Ha IpaKTHKe: CPAaBHUBAThb M aHAJIM3UPOBATh pealibHbIE
CUTyallud, TPUMEHATh H3yYCHHbIE IIOHATHUS B TpOILECcCe TIOMCKA pEIIeHUs MaTeMaTH4ecKH
cOpMyYIHpPOBaHHOW TMPOOJIEMBI, MOJEIUPOBATh pEANTbHBIE CHUTyalldd Ha S3bIKE T'E€OMETpPHUH,
UCCIIeIoBaTh TOCTPOCHHBIE MOJEIM C MCIIOJIb30BAaHUEM TIE€OMETPUUYECKUX TMOHATUH U TEopeM,
ammapara anreOpbl, pemaTth MPaKTHYECKHe 3a/ladyd, CBSA3aHHBIE C HAXOXKICHHEM TI'€OMETPHYECKUX
BEJIMYMH;

— WMETh TpPEJCTaBIeHUS 00 OCHOBHBIX JTalax Pa3BUTHS T'€OMETPHUH KaK COCTaBHOW YacTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

[IpenmeTHble pe3ynbTaThl MO OTAEIBHBIM TeMaM ydeOHoro kypca «l'eomerpusi». K xonmy 11
KJ1acca 00yJaronuiicst HayunuTes:

— CcBOOOJIHO ONEepUpOBaTh MOHATHSIMHU, CBSI3aHHBIMH C IIMJIMHAPUYECKOW, KOHMYECKOW U
cepuueckoil MOBEpXHOCTAMHU, OOBACHATH CIIOCOOBI OJTyUEHMS,;

— OIEepPHPOBATH MOHSATHIMHU, CBSI3aHHBIMH C TETAMH BPALICHUS: IIFIIMHAPOM, KOHYCOM, cepoid
U 1IapoM;

— pacro3HaBaTh Tejla BpalleHus (LMIUHIP, KOHYyC, cdepa U map) U OOBSACHATH CIIOCOOBI
MOJTyYEeHHUs TeJl BPALLCHHUS;

— KIaccu(UIUpPOBaTh B3aUMHOE PACIIOJIOKEHHUE CPEepPhl U TUIOCKOCTH;

— BBIYUCIIATh BEJTUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TeJl BpalleHusi, 00BEMBI M IUIOIIAIH
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAILLIEHUS, TEOMETPUUYECKHX TeJl C IPUMEHEHHEM (OopMYIT;

— CcBOOOJIHO OIEPHPOBATH TIOHSTHSIMH, CBS3aHHBIMH C KOMOWHAIMSMHU TeJN BpamleHHs u
MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIA B cdepy W ommcaHHBI OKoio cdepsl, chepa,
BIIMCaHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILllCHHUS,;

— BBIYUCIIATH COOTHONICHHS MEXTY TUTOIIASIMHA MTOBEPXHOCTEH M 00bEMaMU TTOJJOOHBIX TEIT;

— n300paXkaTh H3y4yaemble (QUTYpPHI, BBINOJHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU M3 PHUCYHKOB
IPOCTBIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEYEHUS TEJ BPaIllCHUS;



— U3BJIEKaTb, HMHTEPIPETHPOBATH U NPeoOpPa30OBbIBATE MH(POPMALHUIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTypax, MPEICTABICHHYIO Ha YepTeKaxX U PUCYHKaX;

— CcBOOOJIHO OTIEPHPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

— BBIIOJIHATH ONEpaLMH HAJl BEKTOPaMU;

— 3a/1aBaTh IVIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOp/MHAT;

— pelarbh T€OMETPUYECKUE 3a/1a4d HAa BBIUMCIIEHHUE YIJIOB MEX]Y MPSAMBIMH U IUIOCKOCTSIMH,
BBIUHCJIEHUE PACCTOSHUM OT TOYKM JO0 IUIOCKOCTH, B 1I€JOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METO/IA IIPU PELLECHNUH;

— CcBOOOJHO ONEPUPOBATh MOHATHIMM, CBS3aHHBIMU C JBM)KEHHEM B IMPOCTPAHCTBE, 3HATHh
CBOMCTBA ABHKCHUIA;

— BBINOJIHATH U300paXEHUsI MHOTOTPAaHHUKOM M TEJ BpaIlleHHs MPH MapajuieIbHOM IEPEeHoce,
HEHTPAIILHOW CUMMETPHH, 3€PKaJIbHONH CUMMETPHUH, IIPU MOBOPOTE BOKPYT MPSAMOi, mpeoOpa3oBaHUs
MoI00us;

— CTpPOUTH CEYEHHsS] MHOTOI'DAHHUKOB M TE€J BPALICHUS: CEUEHUs LMWIMHIApa (MapajljiesIbHO U
MEePIEHIUKYIISIPHO OCH), CEYeHHUsl KOHYca (apajljieIbHOe OCHOBAHUIO U MPOXO/IAIIEE Yepe3 BEPILUHY),
CeueHus 111apa;

— HCIIOJIB30BATh METOJbl IOCTPOEHUS CEUEHUM: METOJ CIIEJJIOB, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHMSI, METO]I IEPEHOCA CEKYIIEH MII0CKOCTH;

— JIOKa3bIBaTb FT€OMETPUYECKHUE YTBEPKICHMS;

— IPUMEHATh TIeoMeTpuuyeckue (akThl JUId  pELIeHUs  CTEepeOMETpPUYECKUX  3ajad,
IIPEAIIOIAraloIMX HECKOJBKO IIaroB PEIIEHHs, €CJIM YCIOBHS INPUMEHEHUS 3aJaHbl B SIBHOM M
HEesIBHOHU (opme;

— pemarb 3aJadyd  Ha JOKa3aTeNbCTBO MAaTEMaTUYECKMX OTHOLIEHUM M HaXOXACHHE
FE€OMETPUUYECKUX BEJIMYUH;

— IPUMEHSATh NPOrPaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHMKAI[MOHHBIE CHUCTEMBI IpU
PELIEHNN CTEPEOMETPUYECKHUX 33/1a4;

— IPUMEHSTH IOJyYEHHbIE 3HAHMS Ha IMPAKTUKE: CPaBHUBATh, AHAIU3UPOBATh U OLICHUBATH
pealibHble CUTYyalluH, MPUMEHATh W3YyYEHHbIE MOHSTHS, TEOPEMBbl, CBOICTBa B Ipollecce IOUCKa
peleHusl MaTeMaTH4ecKu cQOpMYJIMPOBAHHON MPOOJIEMbl, MOJAEIMPOBATh pEabHbIE CUTYallUH Ha
SI3bIKE TEOMETPHH, UCCIIE0BATh TOCTPOCHHBIE MOJEIN C MCIOIb30BAaHUEM I'€OMETPUYECKUX TMOHATHI
U TeopeM, ammapara anreOphl, pemaTrh MPAKTUYECKUE 3aJaud, CBS3aHHbIE C HaXOXKICHUEM
reOMETPUUYECKUX BEJINYUH;

— HUMEeThb MpEeJCTaBICHUs 00 OCHOBHBIX JTanax pa3BUTHs T€OMETPUU KaK COCTaBHOM YacTH
¢byHIaMeHTa pa3BUTHS TEXHOJIOTUH.

Y4eOHblii Kkypc «BepoiTHOCTH M CTATHUCTHKA»  YIIyOJNEHHOIO YpOBHS  SBISETCS
NPOJOIDKEHUEM U PAa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca yriIyOJEHHOTO YpOBHS Ha YPOBHE
cpenHero obmiero oopazoBaHus. YUeOHbIH Kypce MpenHa3HaueH A1 GOpMUPOBaHUS y 00yJaromuxcs
CTaTUCTUYECKOW KYyJbTYpbl W IIOHUMaHHUS POJIM TEOPUU BEPOSTHOCTEM KaK MaTEMaTHYECKOTO
MHCTPYMEHTA JUIsl U3Y4YEHHs CIydyalHBIX COOBITUM, BEJIWYUMH M mpoueccoB. [Ipu u3yueHum kypca
o0oramaroTcsi MpeACTaBICHUs OOY4YalOMIMXCsl O METoJaX MCCIIEOBaHUS HW3MEHYMBOTO MHpAa,
pa3BUBaeTCsd TMOHHMMaHUWE 3HAUYMMOCTH W OOIIHOCTHM MAaTeMaTHMYeCKHX METOJIOB IIO3HAHUSA Kak
HEOTHEMJIEMOM YaCTU COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

Copep:xanue yueOHOTO Kypca HallpaBJIEHO Ha 3aKperyieHue 3HaHUi, MOIyYEeHHbIX TPU U3YyYEHUH
Kypca Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs, U Ha pPa3BUTHE NPEACTABICHUN O CIydaiHBIX
BEJIMYMHAX M B3aUMOCBS3AX MEXJy HUMU Ha BaXXHBIX MpPUMeEpax, CIOKETbl KOTOPBIX MOYEPIHYTHI U3
OKpy>Katoliero mMupa. B pesysnprare y oOy4arommuxcst AOIDKHO cHOpMUPOBATHCS MPEACTABICHUE O
Haubosee ynoTpeOUTEIbHBIX U OOMIMX MaTeMaTHYECKHUX MOJENSIX, MCHOJIb3YEMBIX AJI OMHCAHUS
AHTPOIIOMETPUUYECKHX U JIeMOTpapUUeCKUX BEJTUYNH, OTPEIIHOCTEH B pa3IuyHbIe PO/ia U3MEPEHUSX,
JUIUTEIBHOCTU 0€30TKa3HOM pabOThl TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHUK MACCOBBIX SBJICHUHN U
nporeccoB B oOmectBe. Y4eOHBIH Kypc sBisgercs 0a30if Juii  OCBOEHHUS BEpPOSTHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOMMBIX CIELHMAINCTaM HE TOJbKO HMHKEHEPHBIX CIElHaIbHOCTEH,
HO TaKX€ COIMAJIbHBIX M TCHUXOJOTHYECKUX, MOCKOJIBKY COBPEMEHHBbIE OOIIECTBEHHbIE HAyKH B
3HAYUTENBHOM Mepe UCIOIB3YIOT amnapar aHanu3a OOJIbIIMX AaHHBIX. LleHTpalbHyIO YacTh y4eOHOro



Kypca 3aHUMaeT OOCYXJeHHWE 3aKoHa OOJbIIMX YHceNl - (YHIAMEHTAIBHOTO 3aKOHA MPHPOIBI,
MMEIOIIEro MaTeMaTHYECKYI0 (hOpMaIN3aLIHUIO.

B cootBeTcTBUM C yKa3zaHHBIMHM II€NIIMH B CTPYKType yudeOHoro kypca «BeposTHOCTh U
CTaTUCTUKa» Ha YriyOJIEHHOM YPOBHE BbIIEIIEHbI OCHOBHBIE COJIEpKaTENIbHbIE IMHUU: «CllydaliHble
COOBITHS U BepOATHOCTH» U «CirydaliHble BETUUYUHBI U 3aKOH OOJIBIINX YHCEI.

[ToMrMO OCHOBHBIX JHHUN B Y4eOHBIH KypC BKJIIOYEHBI AJIEMEHTHI TEOPHH I'padOoB U TEOPUHU
MHOKECTB, HEOOXOJMMbIE /Jisi TOJHOLEHHOTO OCBOEHHUS Marepuaja JaHHOTO y4eOHOro Kypca u
CMEXHBIX MaTEMAaTUYECKUX YIEOHBIX KYPCOB.

Copepxanne muHuUM «CryuyaiiHple COOBITHSI UM BEpPOSITHOCTH» CIYXKHUT OCHOBOWM JUIS
dbopMupoBaHUs TPEACTABICHUI O paclpeiesieHUH BEpOATHOCTEH MEXAy 3HAYCHHSIMH CIy4alHBIX
BEJIMYMH. BakHYI0 4acTh B 3TOM COJAEPKATEIbHOM JIMHUM 3aHUMAET U3yYEHUE T'€OMETPUUYECKOTO U
OMHOMHUAIBHOTO PACIIPE/ICTICHUI U 3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJIOTaMHU - MOKa3aTeNIbHbIM U
HOPMAaJIbHBIM PACIIPEAETICHUSIMHU.

Templ, CBsi3aHHBIE C HENPEPBIBHBIMU CIIYYallHBIMM BEJIMYMHAMU U  PaCHpEACIICHUSIMU,
aKIECHTUPYIOT BHUMaHUE OOYYaIOIMXCsl HA OMMCAHUM U U3YYCHHM CIIyYalHBIX SBJICHHNA C TIOMOIIBIO
HenpepeIBHBIX  (QyHKIMHA. OCHOBHOE BHUMAaHHE yJIEIseTcs I0Ka3aTelIbHOMY U HOPMAaJbHOMY
pacnpeiesieHUsIM.

B yuebGHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMHUTENFHOE U3YUYECHUE CBSI3U MEXIY CIYYailHBIMU
BEJIMYMHAMU U ONKCAHUE ITOW CBSI3U C MOMOIIBIO KOA(p(PUIMEHTa KOPPEISILUU U €r0 BHIOOPOYHOIO
aHajora. OTH 3JIEMEHTBI COJEP)KaHMs pa3BUBAIOT TeMy «/luarpammbl paccenBaHUs», U3YUYEHHYIO HA
YPOBHE OCHOBHOT'O 00IIEro 00pa30BaHMs, U BO MHOTOM OIMPAIOTCS HA CBEICHHUS U3 KYpCOB alnreOpsl U
T€OMETPHUH.

Emé onuH snemMeHT cojaep:kaHMs, KOTOPBIA Ipeularaercs Ha O3HAKOMUTEIBHOM YPOBHE -
MOCIIEI0BATENBHOCTh CIIyYalHBIX HE3aBHCUMBIX COOBITHI, HACTYNAIOUIUX B EIUHHILY BPEMEHH.
O3HakoMJICHHE C paclpeesieHneM BEPOATHOCTEH KOJIMYECTBA TaKWX COOBITUHA HOCHUT Pa3BUBAIOIIMMA
XapakTep H SIBISETCA aKTyaJlbHBIM [ OyAylmux aOUTYpHEHTOB, MOCTYMAIOMMX Ha YyueOHbIE
CHELMAIbHOCTH, CBSA3aHHbIE C OOLIECTBEHHBIMU HAyKaMM, IICUXOJIOTUEHN U yIIPaBICHUEM.

OO1miee 4yuCIIO YacoB, PEKOMEHIOBAHHBIX I H3y4eHHUs ydueOHOro kypca «BeposTHOCTh H
CTaTHCTUKA» Ha yrIyOJIeHHOM ypoBHe - 68 dacoB: B 10 kmacce - 34 gaca (1 wac B Hemeno), B 11
kiacce - 34 yaca (1 4yac B Hezeno)

Conepsxanne o0yuenus B 10 kiacce.

I'pad, csa3ublit rpad, mytu B rpade: mukibl ¥ nenu. CreneHb (BaJICHTHOCTb) BepIIMHBL. ['padsbl
Ha IJIOCKOCTH. /lepeBbs.

CrayvaiiHple SKCHEPUMEHTHI (OMBITBI) W CiIydailHble COOBITHS. JEeMEHTapHble COOBITUS
(ucxonpl). BepostHOCTh ciy4ailHOro coObITHA. bBIM30CTh YacTOTBl M BEPOSTHOCTU COOBITHH.
CiydaiiHble OIBITHI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMHU.

Omneparuu  Haj COOBITHSIMU: TIepecedeHue, OOBeIWHEHHE, MPOTUBOIOIOKHBIE COOBITHSA.
Huarpammsl Diinepa. opmyna coKeHUs BEPOATHOCTEH.

VYcnoBHas BEPOSATHOCTb. YMHOMKEHHE BEPOATHOCTEH. JlepeBO CiydallHOrO JKCIIEPUMEHTA.
dopmyna nonHoi BepostHocTH. Popmyna baiteca. HezaBucumbie coObITHS.

bunaphbiii cnyyaiiHblil onBIT (MCHIBITAaHUE), yeneX U Heyaada. HezaBucumble ucnsitanus. Cepust
HE3aBUCHMBIX MCIBITAaHUHM 110 mepBoro ycmexa. IlepecraHoBku u QaxTopuan. Uuciao coueTaHui.
Tpeyronbuuk Ilackans. @opmyna bunoma HeroToHa.

Cepus He3aBUCHMBIX UcTIbITaHu# beprysmu. CiyuaiiHblit BBIOOP U3 KOHEUHON COBOKYITHOCTH.

Cnydaiinas BenmnuuHa. Pacnipenenenue BeposTtHocTed. Jnarpamma pacnpeznenenus. Onepanun
HaJ cIy4yallHbIMM BeJIMYMHaMU. buHapHas ciydvaiiHas BenuuuHa. [Ipumepsl pacnpeneneHuii, B TOM
qrclie TEOMETPUYECKOE U OMHOMUAIBHOE.

Conepxanue oOyuenus B 11 kiacce.

CoBMecCTHOE pacnpeiesieHUe ABYX Cly4alHbIX BenurH. He3aBucrumMbie ciiydailHble BETMYHHBI.

MaremaTnueckoe OXHJaHHE CIy4alHOM BelnWuuHBI (pacnpeaeneHusi). [Ipumeps! npruMeHeHus
MaTeMaTUYeCcKoro OXHUJaHus (CTpaxoBaHWE, JoTepes). MaTemMaTHdecKoe OXKHUJaHue OWHApPHOM
CIIy4alilHOM BEIMYMHBI. MaTeMaTnyeckoe OKUAAHUE CYMMBI CIydallHBIX BEJIUYMH. MareMaTH4ecKoe
O’KHJIaHUE TEOMETPUUYECKOTO U OMHOMHUAIBHOTO PaCIpEACIICHUM.



Jlucniepcusi ¥ CTaHIApTHOE OTKJIOHEHHE CIIy4ailHOW BenwduHBI (pacmpenenenus). ucmepcus
OMHApHOM ciydailHON BeMMYMHBL. MaremMaTudeckoe OKUJaHHWE MPOU3BENIEHHS U IUCIEPCHS] CyMMBI
HE3aBUCHMBIX CIIy4yailHbIX BeJMYMH. Jlucmepcus M CTaHIApTHOE OTKJIOHEHHE OWHOMMAIBHOTO
pacnpezenenus. Jlucnepcus U CTaHAAPTHOE OTKJIIOHEHUE T€OMETPUUECKOI0 PACTIPEAETICHUS.

HepasencrBo UeOnimeBa. Teopema YUeOwimeBa. Teopema bepHymn. 3akoH OOJBIIUX YHCEI.
BriGopounsiii mMeron wuccienoBaHuid. Bribopounsie xapakrepucTuku. OlEHHBaHHE BEPOSATHOCTH
COOBITHSL IO BBIOOPOYHBIM JaHHbIM. I[IpoBepka MPOCTEHIIMX TI'MIIOTE3 C IOMOIIbI H3YYEHHBIX
pacrpeieeHHi.

HenpepeiBuble ciydaiinple BenuuuHbl. [Ipumepsl. @DyHKOUA IUIOTHOCTH  BEPOSITHOCTH
pacnpeneneHus. PaBHOMepHOe pacnpeleleHHe M €ro CBOMCTBA. 3aJadd, M[PUBOASILKE K
[I0KA3aTeIbHOMY paclpeesIeHnI0. 3a/1auM, IPUBOJALINE K HOPMAJIbHOMY pacipenencHuio. OyHknus
IUIOTHOCTH BEPOSITHOCTU I10KA3aTEJIbHOTO paclpeieieHus, (QyHKIUS IUIOTHOCTH BEpPOSTHOCTH
HOpMasbHOTO pacnpezaeneHus. yHKIUs IIIOTHOCTU U CBOMCTBA HOPMAJIbHOTO PaclpeesICHuUs.

[locnenoBarenbHOCTh  OJMHOYHBIX  HE3aBUCHUMbBIX COOBITMH. 3ajauu, MpUBOIALIME K
pacnpezenenuto Ilyaccona.

KoBapuanus nByx ciaydainbeix BenuuuH. Koapduuuent nunelinoi koppemnsuuu. CoBMecTHbIE
HaOIIOCHUS IBYX BENUYHMH. BBIOOpOUYHBIN KOAQPHUIMEHT Koppensuun. Paznumune Mexay JTUHEHHON
CBSI3bI0 M IPUYMHHO-CIICJCTBEHHOM CBA3bI0. JInHEIHAas perpeccusi, METOl HAMMEHBIINX KBaIPaTOB.

[IpenMeTHbIEe pe3ysbTaThl IO OTAEIBHBIM TEMaM yuyeOHOro Kypca «BeposiTHOCTh U CTaTHUCTHKAY.
K konmy 10 knacca o0yyaromuiicss Hay4uTcs:

— cBOOOJIHO OmepupoBaTh MOHATHAMHU: rpad, TUIOCKUI Tpad, cBs3HBIN Tpad, myTb B rpade,
LieNb, LIMKII, JEPEBO, CTENIEHDb BEPILIUHBI, JEPEBO CIy4alHOIO dKCIIEPUMEHTA,

— CBOOOJHO ONEpUpPOBATh MOHATUSAMU: CIIy4allHbIM SKCIIEPUMEHT (OIIBIT), CiyyaiiHOEe COOBITHE,
3JIEMEHTapHOE ciydyallHOe CoObITHE (dJIEMEHTapHbI HCXO0J)) CIIy4allHOrO OIbITa, HaXOAWUTh
BEPOSTHOCTH COOBITUH B OMBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

— HAXoAuTh W (POPMYIUPOBATH COOBITHS: IEpecedyeHue, OObETUHEHHE IAHHBIX COOBITHIA,
COOBITHE, MTPOTHUBOIOJIOKHOE JAHHOMY, HCIIOJIB30BaTh JUArpaMMbl Disiepa, KOOPAUHATHYIO IPSIMYIO
Il pelIeHus 3a/1a4, MOJIb30BaThCs (POPMYJION CII0KEHUsI BEpOSITHOCTEH JUIsl BEPOSTHOCTEH ABYX U
TpeX CIy4alHBIX COOBITHIA;

— OIEpHUPOBATh MOHATHUIMHU: YCIOBHAs BEPOSITHOCTh, YMHOKEHUE BEPOSITHOCTEHN, HE3aBUCHUMBIE
COOBITHSI, AEPEBO CIYYaHOT0 HKCIEPUMEHTA, HAXOAUTh BEPOATHOCTH COOBITUI € MOMOUIBIO MTPaBUIIA
YMHOKEHUS, JIepeBa CIy4allHOTO OIbITA, HCIOJb30BaTh (POPMYJIY IOJHOW BEPOATHOCTH, POPMYITY
baiieca npu pemeHun 3agad, onpeneNniaTh HE3aBUCUMOCTh COOBITHH MO (opMyse U N0 opraHU3aluu
CIIy4alHOT'O SKCIIEPUMEHTA;

— NPUMEHATh U3yUeHHbIe KOMOUHATOPHBIE POPMYIIBI IS IEPEUNCICHHSI 3JIEMEHTOB MHOXKECTB,
3JIEMEHTAPHBIX COOBITUI CTy4alfHOTO OMBITA, PEIICHNUS 3314 110 TEOPUHU BEPOSTHOCTEH;

— CBOOOJHO OMEpUPOBATH MOHATUAMU: OMHAPHBIM CIIy4alHBIA ONBIT (MCHBITAHHWE), YCHEX WU
HeyJlaya, HEe3aBHCHMBbIE UCIBITAHUS, CEpUsl UCIBITAHUMN, HAXOAWUTh BEPOATHOCTH COOBITHIl: B cepuu
UCIBITAaHUH J10 NIEPBOTO yCII€Xa, B CEPUU UCTBITAaHUN bepHyuM, B OIBITE, CB3aHHOM CO CIy4YaiHbIM
BBIOOPOM U3 KOHEYHON COBOKYITHOCTH;

— CcBOOOJIHO ONEpUpPOBATh MOHATUAMU: CIIydaiiHas BEMYMHA, paclpesesieHHe BeposTHOCTEH,
auarpamMma pacrhpenesieHusi, OWHapHas ciydaiiHas BeJIMYMHA, TEeOMETpHUYEecKoe, OMHOMHAIbHOE
pacnpezeieHue.

[IpenmeTHbIe pe3yabTaThl 10 OTAETIBHBIM TEMaM y4eOHOro Kypca «BeposiTHOCTb U CTaTUCTHKAY.
K xoniy 11 ximacca 00ydJaromuiicss HAy4YnuTCS:

— OIEpUpOBaTh TIOHATUSAMHU: COBMECTHOE pACHpPENEICHHE [JBYX CIy4yallHbIX BEJIUYHH,
HCIOJIb30BaTh TaOJIMIy COBMECTHOTO pAacIpeiefeHUs] ABYX CIIYyYalHBIX BEJIWYUH JI BBIJEIICHUS
pacnpeeneHus KaXa0i BEIUUNHBI, ONPEEIICHUSs] HE3aBUCUMOCTH CITy4aliHbIX BEJINYMH;

— CBOOOJHO ONEpUPOBATH MOHSITHEM MaTEMaTHUYECKOrO OXKHMJAHUS CIy4alHON BEJIWYUHBI
(pactpenenenusi), NPUMEHSTh CBOMCTBA MAaTeMaTUYECKOro OXUAAHWS TpHU peUIeHHH 3ajad,
BBIUUCIIATH MATEMATUYECKOE OXKHUIaHuEe OMHOMHAILHOTO M TEOMETPUUECKOTO paclpeieeHui;

— CBOOOJHO oOmNepupoBaTh MOHATUSIMU: AMCIEPCHs, CTaHJAPTHOE OTKJIOHEHHE ClydyailHOU
BEJIMYMHBI, IPUMEHTh CBOMCTBA JUCIEPCUM CIy4allHON BEIMUYUHBI (pactpeleneHus) NpH peLIeHun



3aja4, BBIUUCIIATh JUCIIEPCHI0O M CTAHJAPTHOE OTKJIOHEHHE I'€OMETPHUYECKOro M OMHOMMAIBHOIO
pacIpeeieHuN;

— BBIUUCIIATH  BBIOOPOYHBIE  XapaKTEPUCTUKM IO JaHHOW BBIOOPKE U OLEHUBATh
XApaKTEepPUCTUKH TEHEPaJbHOM COBOKYIHOCTM JAaHHBIX I10 BBIOOPOYHBIM XapaKTEPUCTHUKAM.
OrneHuBaTh BEPOSITHOCTA COOBITHUI M MPOBEPSTH MPOCTEUIINE CTATUCTUUECKUE TUIIOTE3bI, MOIB3YSCh
U3Y4YECHHBIMH PaCIpPEIEICHUSMM.



TemaTuueckoe INIAHUPOBAHUE yqeﬁﬂoro Kypca «Aﬂreﬁpa H HAYaJ1a MaTEMATHYCCKROI'0 aHAJINU3a»
ba3oBblii ypoBeHb
10 kaacc

Pa3zaennl/TeMbl

KoanuecTBoO
4acoB

DyekTpoHHBIE (LM (PpPOBBIE)
o0pa3oBaTelibHbIE pecypchl

JeATeJbHOCTH YYUTEJIS € y4eTOM padoueiil MporpaMMbl
BOCIUTAHUA

MHoXecTBa pallMOHAIBHBIX U
JIeHCTBUTEIBHBIX YKcell. ParmoHanbHbIe
ypaBHEHUS 1 HEPABEHCTBA

14

https://resh.edu.ru/subject/17/7/

Oynknyu U rpadpuku. CTENneHb C LeNbIM
IIOKa3aTeseM

https://resh.edu.ru/subject/17/7/

dopMupoBaTh MOTHBALIMIO K II€JICHANIPABICHHON COLIMATBHO
3HAYUMOM JACATEIBHOCTH (TIOTY4YCHHIO 00pa30BaHUs H TPYAY).
BocnureiBath nHTEpEC K 00y4EHHIO, K IPOLECCY NO3HAHUS
(co3zmanue v onAep:kaHNe UHTEpeca, aKTUBU3ALHS
M03HABATEIBHON ACATEIILHOCTH 00yYarOINXCsl);
DopMHUPOBATH YMEHUE HAXOAUTH LICHHOCTHBIN aCIIEKT
y49e0HOTO 3HaHU U WHGOPMAITHN

OO0y4aTh KOMaHIHOW PabOTe U B3AaUMOJCHCTBHUIO C APYTHUMU
00yJaromuMuCs 9epe3 TPYIoBbie (GOPMBI padOTHI WITH
paboTHI B Tapax

Apudmerrueckuii KOpeHb N—oi
crenenu. MppanuonansHple ypaBHEHUS
HEepaBeHCTBA

18

https://resh.edu.ru/subject/17/7/

BocnuteiBaTh co3HATENBHYIO AUCIUILIHHY (TIOKa3aTh
BO)KHOCTh y4eOHO-TI03HABATEIHHON AEATEITBHOCTH, YIeOHO! 1
TPYIOBOW TUCIUTUTHHEI).

OO0y4aTh KOMaHIHOW PabOTe U B3aUMOJEHCTBUIO C APYTHUMU
00y4aIoMIMMUCS Yepe3 TPYIIOBbIE POPMBI PAOOTHI HITH
paboTHI B Iapax.

DopMUpOBATH YMEHUS M HABBIKK OpraHU3alluu
00y4aIOIMMHUCS CBOCH AEATENILHOCTHU (OpTaHU3aIHs
CaMOCTOSITETIbHON paboTHI, COOIOAEHIE TEXHUKH
0€30MacCHOCTH ¥ TUTUCHUYECKUX TTPABUII);

dopMuUpOBaTH M pa3BUBATh OLIEHOYHbIC YMEHUs (pa3padboTKa U
NPUHATHE KPUTEPUEB OIICHUBAHMUS, OLICHUBAHHE TI0
KPHUTEPUSIM, B3aHMOIPOBEPKA, CAMOOIICHUBAHHE H T.1I.);
®opMupoBaTh HABBIK BBISBICHUS U CBSI3bIBAHUS 00Pa30B,
CIOCOOHOCTH ()OPMHUPOBAHUS HOBBIX 3HAHUH, B TOM YHUCIIE
CHOCOOHOCTH (YOPMYIHUPOBATH UACH, IIOHSTHUS, TUIIOTE3EI 00
00BEKTax U SIBIICHUAX, B TOM YHUCIIE paHee HEU3BECTHBIX,
0CO3HaBAaTh JIEQUITUT COOCTBEHHBIX 3HAHUH H
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHE.

DopMyIBl TPUTOHOMETPHH.
TpuronomeTpudeckrne ypaBHEHHS

22

https://resh.edu.ru/subject/17/7/

q)OpMI/IPOBaTB YMCHHEC PACIIO3HABATHh KOHKPCTHBIC IPUMCEPLL
MIOHATHSA 110 XapaKTCPHBIM ITPU3HAKaM, BBITIOJIHATH OIICpalvin
B COOTBCTCTBHU C OMPCACICHUCM U HpOCTeﬁMHMH
CBOICTBaMH NOHATHA, KOHKPCTU3NWPOBATH MOHATHUC



https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/

IIpUMEpaMHU, HCIIONb30BaTh MMOHATHE U €T0 CBOICTBA MPH
perIeHuN 3a1a4 (J1ajee — ONepUpPOBaTh MOHATHAMH), a TAKKe
OTIEpPUPOBATh TEPMUHAMH H TPEACTABICHUSIMHU B 00JIaCTH
KOHIICTIIIH YCTOWYHBOTO Pa3BUTHSI.

OO0yuaTh KOMaHIHOHN paboTe ¥ B3aMMONEHCTBHUIO C IPYTHUMHU
00y4alOMIMMUCS Yepe3 TPYIIOBbIE OPMBI PAOOTHI HITH
paboThl B apax.

[MocnemoBaTeIbHOCTH U TIPOTPECCHU

https://resh.edu.ru/subject/17/7/

WHurpoBaTh 1 MOAIep>KUBAThH NCCIIEOBATEIBCKYTO
JeSITeIbHOCTD O0YUaIOINXCS;

OO0y4aTh KOMaHAHOW PabOTe U B3aUMOJCHCTBHUIO C APYTHUMU
00yJaromuMuCs 4epe3 TPYIoBbie (OPMBI PAOOTHI WITH
paboTHI B Tapax.

dopMupoBaTH U pa3BUBATh OLIEHOYHBIC YMEHUS (pa3paboTKa u
NPUHATHE KPUTEPHEB OLICHUBAHUS, OLICHUBAHHUE IO
KPHUTEPHSIM, B3aHMOIPOBEPKA, CAMOOIICHUBAHHE H T.1I.);
dopMupoBaTh yMEHHE PACIIO3HABATH KOHKPETHBIE TPUMEPHI
MOHSTHA TI0 XapaKTEPHBIM MPU3HAKAM, BBITTOJIHATH OTEPalluy
B COOTBETCTBHH C ONPEICIICHUEM U MTPOCTCHIINMH
CBOIMCTBaMH ITOHATHS, KOHKPETH3UPOBATH TOHATHE
pUMepaMHu, UCTIONB30BATh TIOHITHE U €r0 CBOICTBA MPH
peLIeHUH 33/1a4 (Jajee — ONeprpOBaTh MOHATHIMH), & TAKKE
OIIepUPOBATh TEPMUHAMH U NIPEJICTABICHUSIMH B 00J1aCTH
KOHIICTIIINH YCTOWYHNBOTO Pa3BUTHSI.

[ToBTOpenue, obo0IIeHHE,
CHCTEMAaTU3aLNs 3HAHUI

https://resh.edu.ru/subject/17/7/

®opMHUpOBaTH YMEHUS W HABBIKH OPTraHU3aIiH
00yJaroIMUMHUCs CBOCH AESITeIHbHOCTH (OpraHu3aIlHst
CaMOCTOSITEIILHOU pa0OThI, COOJIFOICHNE TEXHUKH
0€301acHOCTH ¥ THT'MEHUYECKUX MPaBUI);

®dopmupoBaTh U pa3BUBaTh OIIEHOYHbIE YMEHUs (pa3paboTka u
NPUHATUC KPUTEPUCB OLICHUBAHWA, OHCHUBAHUC T10
KPHUTEPHUSIM, B3aMOIIPOBEPKA, CAMOOIICHUBAHUE | T.11.);

CC

Pa3gennl/TeMBbl

KoanuectBO
JacoB

DJieKTpPOHHBIE (LM (POBLIE)
o0pa3oBaTeJIbHbIEC Pecypchl

I[eﬂTeJ'lLHOCT]) YuuTeis ¢ y4eTom paﬁoqeifl nporpamMmmbl
BOCIIHTAHUA

[NokazarenbHas GyHKIHUS.
[lokasarenbHble ypaBHEHUS U
HEpaBeHCTBA

CrerneHs ¢ panrOHaJIbHBIM MTOKAa3aTCIICM.

12

https://resh.edu.ru/subject/17/7/

NHununpoBate ¥ MOANEPKUBATE UCCIIEA0BATEILCKYIO
JIeSITEIbHOCTH 00yYaroIINXCs;

OO0y4aTs KOMaHAHOH paboTe U B3aUMOJEHCTBHUIO C JPYTUMHU
00y4JarloIIMMuUCs yepe3 IpynnoBsie GOpMbl pabOTHI HITH



https://resh.edu.ru/subject/17/7/
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https://resh.edu.ru/subject/17/7/

paboThI B mapax.

®DopMUpOBaTh YMECHHUS M HABBIKW OpPTraHHU3aIluH
00y4aroIMMuUCS CBOCH AEATENLHOCTH (OpTraHu3alus
CaMOCTOSTEIILHOU PabOThI, COONIOCHNUE TEXHUKU
0€30IaCHOCTH ¥ THTHCHUYCCKUX ITPABHII);

®DopMHUPOBATH U PA3BUBATH OIICHOYHBIC YMEHHS
(pa3paboTKa U IPUHATHE KPUTEPHUEB OLICHUBAHUS,
OLICHUBAHUE TI0 KPUTEPHSAM, B3aHMOIIPOBEPKA,
CaMOOIICHMUBaHUE H T.11.);

q)OpMI/IpOBaTL HaBBbIK BBIABJICHHS U CBA3bIBAHUA o6pa30B,
CHOCOOHOCTH (hOPMHUPOBAHMSI HOBBIX 3HAHHM, B TOM YHCIIE
CIOCOOHOCTH (POPMYIHPOBATH UAEH, IOHATHUS, THIIOTE3BI 00
00BEKTAaX U SIBJICHUSX, B TOM YHUCIIE paHee HEU3BECTHBIX,
OCO3HAaBaTh JAC(PUIIUT COOCTBEHHBIX 3HAHUH H
KOMITIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BHUTHC;

Jlorapudmuyeckas QyHKIHS.
Jlorapudmuieckre ypaBHEHHUS U
HEepaBEeHCTBA

12

https://resh.edu.ru/subject/17/7/

[ToOyxmaTe 00ydaromuXxcst K COOMIOACHUIO TPUHIIATIOB
y4eOHOM JUCUUTITUHBI H CAMOOPTaHU3AIIHH.

OO0y4aTs KOMaHJIHOW PaboTe U B3aUMOJICHCTBHUIO C JPYTUMH
00yJarommMucs 4epe3 TPYIoBbie (OpMBI padOTHI WITH
paboTHI B Iapax.

®opMupoBaTH YMEHHE Paclio3HaBaTh KOHKPETHBIE
IPUMEPHI MOHATHS MO XapaKTEPHBIM MIPU3HAKaM,
BBITIOJIHSATH ONEPALUH B COOTBETCTBUU C ONPENEIIEHUEM H
MIPOCTEUILIMMHU CBOMCTBAMU IIOHITUS, KOHKPETU3UPOBATH
MOHSTHE TPUMEPAMHU, UCTIONH30BATh MOHATHE U €T0
CBOWCTBA IIPH PELICHUH 3a7a4 (Jajuee — OIepUpoBaTh
TIOHSATHSIMU), & TAKXKE OTIEPUPOBATH TEPMUHAMU H
MPEeCTaBICHUSIMH B 00JIACTH KOHIIETIIUN YCTOHYHUBOTO
pasBUTHSL.

DopMHpOBaTh HABBIK BRISABICHUS U CBA3BIBAHUS 00Pa30B,
CIOCOOHOCTH (hOPMHUPOBAHUSI HOBBIX 3HAHHH, B TOM YHCIIE
CHOCOOHOCTH (YOPMYIHPOBATh UACH, IOHATHUS, TUIIOTE3Hl 00
00BEKTax U SIBICHUSX, B TOM YHUCIIE paHee HEU3BECTHBIX,
OCO3HaBaTh ACPHUIUT COOCTBEHHBIX 3HAHUH H
KOMIIETEHTHOCTEM, IIJIAHUPOBATh CBOE PA3BUTHUE;

Tpuronomerpuueckue GyHKIUN U UX
rpa¢uku. TpuroHomeTpuyecKue
HEpaBeHCTBA

https://resh.edu.ru/subject/17/7/

BocnuteiBaTh CO3HATENBHYIO TUCIMIUIMHY (TIOKa3aTh
BaXKHOCTb y4eOHO-TI03HABATEILHON e TEILHOCTH,
y4e0HOU U TPYIOBOW AMCUIUTUIMHEI).

O0y4aTs KOMaHAHOH PabOTe U B3aUMOJICHCTBUIO C JPYTUMH



https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/

00y4aroIIMMHUCs Yyepe3 TPYIIoBbie GOPMBI PaOOTHI HITH
paboTHI B Mapax.

®DopMHpOBaTh HABBIK BHISABIICHUS M CBSA3BIBAHUS 00Pa30B,
CHOCOOHOCTH (HOPMHUPOBAHMSI HOBBIX 3HAHHI, B TOM YHCIIE
CIOCOOHOCTH (POPMYIHPOBATH UAEH, TOHATHS, THIIOTE3BI 00
00BEKTax U SIBJICHUSX, B TOM YHUCIIE paHEee HEU3BECTHBIX,
0CO3HaBaTh AS(HUIUT COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;
DopMUpOBaTh HABBIK BRIABICHUS U CBA3BIBAHUS 00Pa30B,
CHOCOOHOCTH (hOPMHUPOBAHMSI HOBBIX 3HAHHM, B TOM YHCIIE
CIOCOOHOCTH (YOPMYITMPOBATH UJCH, TIOHSTHUS, THIIOTE3HI 00
00BEKTax U SIBICHUSX, B TOM YHUCIIE paHee HEU3BECTHBIX,
OCO3HAaBaTh Ae(PHUIIUT COOCTBEHHBIX 3HAHUH H
KOMIIETEHTHOCTEM, IIJIAHUPOBATh CBOE Pa3BUTHE

ITpoussonnas. [Ipumenenue
MPOU3BOIHOMN

24

https://resh.edu.ru/subject/17/7/

q)OpMI/IpOBaTL HaBBbIK BBIABJICHHS U CBA3bIBAHUA o6pa30B,
CIOCOOHOCTH (POPMHUPOBAHNUS HOBBIX 3HAHUHN, B TOM UHCIIE
CHOCOOHOCTH (HOPMYITMPOBATH UJCH, TIOHSTHUS, THIIOTE3HI 00
O6’beKTaX " ABJICHHAX, B TOM YHCJIC paHCC HCU3BCCTHBIX,
OCO3HaBaTh Ae(PHUIIUT COOCTBEHHBIX 3HAHUH H
KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PAa3BUTHE;

MHTerpai u ero npuMeHeHust

https://resh.edu.ru/subject/17/7/

[ToOyxaTh 00y4aroNUXCs K COOJIOACHUIO TPUHIIUIIOB
y4eOHOM JUCIUTIITUHBI M CAMOOPTaHU3AIIHH.

DopMUpOBaTh HABBIK BRISABICHUS U CBA3BIBAHUS 00Pa30B,
CHOCOOHOCTH (hOPMHUPOBAHMSI HOBBIX 3HAHHM, B TOM YHCIIE
CIOCOOHOCTH (HOPMYITHPOBATH UJICH, TIOHSTHUS, THIIOTE3bI 00
00BEKTax U SIBJICHUSX, B TOM YHUCIIE paHee HEU3BECTHBIX,
0CO3HaBaTh Ae(HUIUT COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEM, IIJIAHUPOBATh CBOE PA3BUTHUE;
®DopMHpOBaTh HABBIK BRISABIICHUS U CBA3BIBAHUS 00Pa30B,
CHOCOOHOCTH (YOPMHUPOBAHMSI HOBBIX 3HAHHUH, B TOM YHCIIE
CIOCOOHOCTH (YOPMYITHPOBATH UJICH, TIOHSTHUS, THIIOTE3BI 00
00BEeKTax U SIBJICHUSX, B TOM YHUCIIE paHee HEU3BECTHBIX,
0CO3HaBaTh Ae(PUIUT COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEM, IJIAHUPOBATh CBOE PA3BUTHUE;

Cucrembl ypaBHEHHA

12

https://resh.edu.ru/subject/17/7/

DopMHUPOBATH YMEHUS M HABBIKH OpPraHU3aIIH
00y4aroIMMHUCS CBOCH AEATENILHOCTH (OpTraHu3alus
CaMOCTOSITENILHOM padoThI, COOMIOAEHUE TEXHUKH
0e30MacHOCTH ¥ TUTHEHUYECKUX TIPaBHII);
DopMHPOBATh U PA3BUBATH OLICHOYHBIE YMEHHSI



https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/

(pa3paboTKa ¥ IPUHATUE KPUTEPUECB OIICHUBAHUS,
OIICHUBAHHUE TI0 KPUTEPHSIM, B3aHMOIIPOBEPKa,
CaMOOIICHUBAHUE U T.11.);

HaTypaIH)HI)IC " ICJIbIC YKUClia

6 https://resh.edu.ru/subject/17/7/ [ToOyxnaTh 00yJaromuXcst K COOIOCHUIO TPUHIIUIIOB

y4eOHOM NUCHUILTUHBI U CAMOOPTaHU3alHU.

DopMUpOBaTh HABBIK BRIABICHUS U CBA3BIBAHUS 00Pa30B,
CHOCOOHOCTH (HOPMHUPOBAHMSI HOBBIX 3HAHHI, B TOM YHCIIE
CHOCOOHOCTH (YOPMYIHPOBATh UACH, IOHATHUS, TUIIOTE3bI 00
00BEKTax U SIBJICHUSX, B TOM YHUCIIE paHEee HEU3BECTHBIX,
OCO3HAaBaTh Ae(PHUIIUT COOCTBEHHBIX 3HAHUH H
KOMIIETEHTHOCTEM, IIJIAHUPOBATh CBOE Pa3BUTHE

[ToBTOpenwue, obo0IIeHHE,
cucTeMaTH3aus 3HaHUI

18 https://resh.edu.ru/subject/17/7/ DopMHPOBATh YMEHHUS M HABBIKA OpraHU3aInH

00yJaromMMUCS CBOCH JesTeTbHOCTH (OpraHu3aIus
CaMOCTOSITENILHOHN paboThI, COONMIOEHUE TEXHUKH
0€30MacHOCTH ¥ THTHCHUYECKUX MPABUI);
®opmupoBaTh U pa3BUBATh OICHOYHBIC YMEHHS
(pa3zpaboTKa 1 IPUHATHE KPUTEPHUEB OIICHUBAHUS,
OILICHUBAHUE 110 KPUTEPHSAM, B3aHMOIIPOBEPKA,
CaMOOIICHUBAHHUE H T.11.);

TemaTuyeckoe mIaHupoBaHue y4eOHOro kypca «I'eomerpus» (1o rogam o0yueHus )
ba3oBrlil ypoBeHb

10 kaace
Ne Pasien/TeMbl KoauuectBo DJIeKTpOHHBbIE (M ppoBbIe) JesiTe/IbHOCTD yUHTEIs
n/n 4acoB o0pa3oBaTeJbHbIC pecypChl ¢ y4eToM padoueii nporpaMMbl BOCHHTAHUSA
1 Bsenenune B crepeoMeTpHrio 10 POIII [ToOyxnate 00yyaromuxcs K COONIONEHHUIO IPUHIMIIOB yueOHOM
https://resh.edu.ru/subject/17/7/ JUCIUTUTAHBL ¥ CAMOOPTaHM3AIIHH.
DopMupoBaTh HaBBIK BBISBJICHHUS U CBS3bIBAHUS 00Pa30B, CIIOCOOHOCTH
(hopMHpOBaHUs HOBBIX 3HAHWH, B TOM YHUCIIE CIIOCOOHOCTH
(hopMynHpOBaTh UJCH, TIOHATHUS, THIIOTE3bI 00 00BEKTaX U SIBIICHHUSX, B
TOM YHCJIEe paHee HEM3BECTHBIX, 0CO3HABATH JIECPUIIUT COOCTBEHHBIX
3HAHMU ¥ KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE pa3BUTHE
2 IIpsiMBbIE M TIIOCKOCTH B 12 POIII @opMHUpPOBATH YMEHUS M HABBIKM OpPTraHU3aINH 00y4JaroMMHCI CBOCH

npoctpancTBe. [lapaniesbHOCTh
NPSMBIX U TUTOCKOCTEH

https://resh.edu.ru/subject/17/7/

JEeSITENIBHOCTH (OpTaHU3allHs CaMOCTOSTEIbHOM paboTh, coOMoIeHIEe
TEXHUKH 0€30MaCHOCTH ¥ TUTUEHUYECKHUX MPaBHII);

®opMHpOBaTH U pa3BUBaTh OIIEHOYHbIE yMEHNUs (pa3paboTka u
NPUHATUC KPUTEPUCB OLICHNBAHWA, OLICHUBAHUC 10 KPUTCPUAM,
B3aMMOIIPOBEPKa, CAMOOIICHUBAHKE H T.JI.)



https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/

[lepieHIUKYIIPHOCTD MPSAMBIX H
IUIOCKOCTEN

12

POIII
https://resh.edu.ru/subject/17/7/

DopMUPOBATH YMECHUS H HABBIKW OPTraHU3aIlluK 00YYatONIMUCS CBOCH
JIESATEeILHOCTH (OpraHU3alns CaMOCTOSTEIIEHON pabOoTHI, COONTFOICHIE
TEXHUKH 0€30MaCHOCTH U TUTHEHUYCCKUX MTPABIL);

®dopmupoBaTh U pa3BUBaTh OIICHOYHKIC YMEHUs (pa3paboTka u
MPHUHATHE KPUTEPUEB OICHUBAHHMS, OICHUBAHKE TI0 KPUTEPHUSIM,
B3aMMOIIPOBEPKa, CAMOOIICHUBAHKE U T.JI.)

YTBl MEXKAY MPSIMBIMHA U
IUIOCKOCTSIMU

10

POIII
https://resh.edu.ru/subject/17/7/

BocnuteiBaTh co3HATENBHYIO AUCHUILIHHY (TIOKa3aTh BAKHOCTh
y4e0HO-TIO3HABATEIEHON ETENFHOCTH, YIeOHOH U TPyHTOBOH
JUCIIUILTAHBI).

OO0y4aTh KOMaHIHOW PabOTe U B3aUMOJCHCTBHUIO C APYTHUMU
00yJaroImuMucs 9epe3 TPYIoBbie GOPMBI pabOTHI WA PaOOTHI B
napax.

®opMupoBaTh HABBIK BBISIBICHUS H CBSI3bIBAHUS 00pa30B, CIIOCOOHOCTH
(hopMupoBaHUs HOBBIX 3HAHUI, B TOM YHCIIE CTIOCOOHOCTH
(hopMynmpoBaThH UIEH, IOHATHS, THIIOTE3BI 00 00BEKTAX U SIBICHUSX, B
TOM YHCIIC paHee HEM3BECTHBIX, 0CO3HABATH IEPHUIUT COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE

MHOrorpaHHuKu

11

POII
https://resh.edu.ru/subject/17/7/

WanunupoBate ¥ NOAACPKUBATH UCCIIEIOBATENBCKYIO 1ESTEILHOCTD
00YyJarOIINXCS;

OO0y4aTh KOMaHIHOW PabOTe U B3aUMOJEHCTBUIO C APYTHUMU
00yJaroImuMuCs Yepe3 TPYIoBbie GOPMBI pabOThI WA PaOOTHI B
rnapax.

DopMUPOBATH YMEHUS M HABBIKW OPTraHU3alluy 00y4atolIMMUCs CBOEH
JesITeNbHOCTH (OpraHu3alys CaMOCTOsTEIbHOM paboThl, cOOMoaEeHNE
TEXHUKH 0€30MIaCHOCTH U TUTUEHUYECKHUX IPaBHIL);

dopMuUpOBaTH M pa3BUBATh OLIEHOYHBIC YMEHUS (pa3padboTKa U
NPUHITHE KPUTEPUEB OIICHUBAHMS, OLICHUBAHKE TI0 KPUTEPHSIM,
B3aMMOIIPOBEPKa, CAMOOLICHUBAHNE U T.1.);

®opMupoBaTh HABBIK BBISBICHUS H CBS3BIBAHUS 00pa30B, CIIOCOOHOCTH
(hopMHUpOBaHUS HOBBIX 3HAHUH, B TOM YHUCIIE CIIOCOOHOCTh
(hopMynHMpoOBaTh UACH, TIOHATHUS, THIIOTE3bI 00 00BEKTaX U SBJICHUAX, B
TOM YHCIIEe paHee HEM3BECTHBIX, 0CO3HABATH JEPHUINUT COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE

OO0BEMBI MHOTOTPaHHHUKOB

PO
https://resh.edu.ru/subject/17/7/

BocnuteiBaTh co3HATENBHYIO AUCHUILIMHY (IIOKa3aTh BaKHOCTh
yueOHO-TI03HABATENBHON AEATEIILHOCTH, YUeOHOH U TPYAOBOH
TUACITATIITNHEI).

OO6yuaTh KOMaHIAHON paboTe ¥ B3aMMOIEHCTBHUIO C IPYTUMHU
00y4alOIMMUCS Yepe3 TPYNIoBbe GOpMbI pabOThI HIIH PabOTHL B



https://resh.edu.ru/subject/17/7/
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https://resh.edu.ru/subject/17/7/

napax.
DopMHUpOBaTh HABBIK BRISIBIICHUS U CBA3BIBAHUS 00Pa30B, ClIOCOOHOCTH
(hopMHpOBaHUs HOBBIX 3HAHUH, B TOM YHCIIE CIIOCOOHOCTh
(hopMyIMpOBaTh UJICH, IOHATHS, THIIOTE3bI 00 00BEKTAX U SIBIICHUSX, B
TOM YHCIIE paHee HEM3BECTHBIX, 0CO3HABATH JIE(UIIUT COOCTBEHHBIX
3HAHUW ¥ KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHUE;
DopMHUpPOBaTh HABBIK BBISIBIICHUS M CBS3bIBAHUS 00Pa30B, ClIOCOOHOCTh
(hopMHUpOBaHNS HOBBIX 3HAHWH, B TOM YHCJIE CTIOCOOHOCTH
(hopMynrpoBaTh UEH, TOHATHS, THIIOTE3BI 00 OOBEKTAX U SIBICHUSX, B
TOM YHCJIC paHee HEM3BECTHBIX, 0CO3HABATH JIE(UITUT COOCTBEHHBIX
3HaHUI U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE

IloBTOpEHUE: CeueHus,
pacCToAHUA U YTJIbI

POIII
https://resh.edu.ru/subject/17/7/

BocnureiBaTh cO3HATENBHYIO AUCHUILIMHY (IIOKa3aTh Ba)KHOCTh
yueOHO-TI03HABATENBHON AEATEIILHOCTH, YUeOHOM U TPYAOBOU
TUACITATIINHEI).

OO0yuaTh KOMaHIHOH pabOTe M B3aMMOIEHCTBHUIO C IPYTHUMHU
00y4aloMIMMUCS Yepe3 TPYHIOBbIE POPMBI PaOOTHI HITH PabOTHI B
napax.

DopMupoBaTh HaBBIK BBISBICHUS U CBSA3bIBAHUS 00Pa30B, CIIOCOOHOCTh
(hopMupoBaHUs HOBBIX 3HAHUI, B TOM YHCIIE CIIOCOOHOCTH
(hopMyHpOBaTh UCH, TIOHATHUS, THIIOTE3bI 00 00BEKTaX U SIBIICHHSX, B
TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATH NEPHUUNUT COOCTBEHHBIX
3HAaHUH U KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE Pa3BUTHE;
@®opMUpOBaTh HABBIK BBISIBJICHUS H CBSI3bIBAHUS 00pa30B, CIIOCOOHOCTH
(hopMHpOBaHUS HOBBIX 3HAHUH, B TOM YHUCIIE CIIOCOOHOCTh
(hopMynHUpOBaTh UICH, IOHATHS, THIIOTE3bI 00 00BEKTaX U SBJICHUAX, B
TOM YHCJIe paHee HEM3BECTHBIX, 0CO3HABATH JIEPHUIUT COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE

11 kaace

Pa3neanl/TeMbl

KoanuectBo
JacoB

JJleKTpOHHBIE (LM (POBBIE)
o0pa3oBaTeJbHbIC Pecypchl

JeATeJIbHOCTDL YUUTEJIA
€ yueToM pabouei MpOrpaMMbl BOCIIHTAHUSA

Tena BpameHus

12

POIII
https://resh.edu.ru/subject/17/7/

BocnuteiBaTh cO3HATENBHYIO IUCIUILIHHY (TIOKa3aTh BAKHOCTh
yueOHO-TI03HABATEIbHOM AEATEIILHOCTH, YUeOHOH U TPyAOBOH
JCITUATLINHBI).

OO6yuaTh KOMaHIAHON paboTe M B3aMMOIEHCTBUIO C IPYTUMHU
00y4alOIIMMUCS Yepe3 TPYHIOBbIE POPMBI PaOOTHI I PabOTHI B
napax.

@®opmupoBaTh HaBBIK BBISBICHUS H CBSI3bIBAHUS 00pa30B, CIOCOOHOCTH



https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/

(hopMHUpOBaHNS HOBBIX 3HAHUH, B TOM YHCJIE CTIOCOOHOCTH
(hopMynpoBaThH UIEH, TOHATHS, THIIOTE3BI 00 0OBEKTAX U SIBICHUSX, B
TOM YHCJIC paHee HEM3BECTHBIX, 0CO3HABATH JIE(UITUT COOCTBEHHBIX
3HAHUU ¥ KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHUC;
DopMHUpOBaTh HABBIK BRISIBICHUS U CBA3BIBAHUS 00Pa30B, CIIOCOOHOCTH
(hopMUpOBaHUs HOBBIX 3HAHUH, B TOM YHCIIE CIIOCOOHOCTh
(hopMyIMpOBaTh UJICH, IOHATHS, THIIOTE3bI 00 0OBEKTAX U SIBIICHUSX, B
TOM YHCIIE paHee HEM3BECTHBIX, 0CO3HABATH JE(UIIUT COOCTBEHHBIX
3HAHUN U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

OO0BEMBI TENI

POIII
https://resh.edu.ru/subject/17/7/

[MoOyxnate 00yyaromuxcs K COONONECHHUIO MTPUHIUIIOB yueOHOM
JUCLUIUIMHBI M CAMOOPTaHU3aLlH.

@DopMupoBaTh HABBIK BBISBICHUS U CBS3bIBAHUS 00Pa30B, CIIOCOOHOCTh
(hopMHpOBaHUS HOBBIX 3HAHUH, B TOM YHUCIIE CIIOCOOHOCTh
(hopMynmpoBaTh UIEH, IOHATHS, THIIOTE3BI 00 0OBEKTAX U SIBICHUSX, B
TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATH NEPHUUNUT COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEN, IIJIAHUPOBATh CBOE PA3BUTHE;
®opMupoBaTh HABBIK BBISIBICHUS U CBS3BIBAHUS 00pa30B, CIIOCOOHOCTH
(hopMupoBaHUs HOBBIX 3HAHUI, B TOM YHCIIE CIIOCOOHOCTH
(hopMynmpoBaThH UIEH, TIOHATHS, THIIOTE3BI 00 00BEKTAX U SIBICHUSX, B
TOM YHCJIe paHee HEM3BECTHBIX, 0CO3HABATH JIEPHUIUT COOCTBEHHBIX
3HAaHUH U KOMIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

BexTops! 1 KoopAMHATHI B
IIPOCTPAHCTBE

10

POIII
https://resh.edu.ru/subject/17/7/

DopMUpPOBATH YMEHHUS M HABBIKM OpPraHU3aluy 00y4atoIMMUCs CBOCH
JeSITETBHOCTH (OpraHU3aIHs CaMOCTOSTEIbHOM PaboThl, coOMoIeHNE
TEXHUKH 0€30MIaCHOCTH U TUTUEHUYECKHUX IPaBHIL);

DopMupOBaTH U Pa3BUBATh OLIEHOUHBIE YMEHHUS (pa3paboTKa u
NIPUHATHE KPUTEPUEB OLICHUBAHUS, OLIEHUBAHKE 110 KPUTEPHUSIM,
B3aUMOIIPOBEPKA, CAMOOLIEHUBAHUE U T.11.)

[ToBTOpenue, o6odIIEHNE 1
CUCTEeMAaTH3aIHsI 3HAHHUHA

POIII
https://resh.edu.ru/subject/17/7/

dopMupoBaTh YMEHUS W HABBIKK OpPTraHU3aINK 00yUYarOIIMMHCS CBOCH
JeSITENIbHOCTH (OpTaHU3aIHs CaMOCTOSTEIIbHOM paboTh, coOMoIeHIE
TEXHUKU 0€30TMaCHOCTH U TUTUCHUYECKUX TTPABII);

DopMuUpOBaTH U Pa3BUBATh OLIEHOYHBIE YMEHHUS (pa3paboTKa u
MIPUHSTHAE KPUTEPUEB OLIEHUBAHUSA, OLIEHUBAHHUE 110 KPUTEPHUSM,
B3aMMONPOBEPKA, CAMOOIIEHUBAHUE U T.11.)
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TemaTuueckoe INIAHUPOBAHUE yqeﬁﬂoro Kypca «BeI)OHTHOCTb U CTATUCTHKA»
ba3oBblii ypoBeHb
10 kaacc

Pa3neanl/TeMbl

KoanuecTBoO
4acoB

DyekTpoHHBIE (LM (PpPOBBIE)
o0pa3oBaTeibHbIE pecypchl

JeATeJILHOCTH YUUTEJIA
€ yueToM paboyeii MporpaMMbl BOCIUTAHUSA

HpCI[CTaBHeHI/Ie JaHHBIX U
OIIMCAaTCJIbHAs CTaTUCTHUKA

4

POIII
https://resh.edu.ru/subject/17/7/

®DopMHUpPOBaTH YMEHUS M HABBIKU OPraHU3aIUN 00yJaIOIUMHUCS
CBOCH JIeATENILHOCTH (OpraHu3aIusl CaMOCTOATEIBHON pa0oTHI,
COOJTIOIEHNE TEXHUKN 0€30IMaCHOCTH U TUTHEHWYIECKIX TIPABIIT);
®dopMHUpOBaTh U pa3BUBaTh OIICHOYHBIC YMEHHUS (pa3paboTKa u
MIPUHATUE KPUTEPUEB OLICHUBAHUs, OLICHUBAHUE 110 KPUTEPUSIM,
B3aHMOITPOBEPKA, CAMOOIICHUBAHHUE H T.]I.)

CrnyyaiiHble OIBITHI U CTy4YaiHbIe
COOBITHS, OIBITHI C
PaBHOBO3MO>KHBIMH
3JIEMEHTapHBIMH HCXOAAMH

POIII
https://resh.edu.ru/subject/17/7/

[MoGy>xaate 00y4aromuxcst K COOMIONCHHUIO TPUHIUIIOB yueOHOH
JHMCIHUIUTAHBI U CAMOOPTaHU3aIHH.

®opmupOBaTh HABBIK BRISBICHHS M CBS3BIBAHUS 00Pa30B,
CIOCOOHOCTH (POPMHUPOBAHNUS HOBBIX 3HAHUHN, B TOM UHCIIE
CIOCOOHOCTH (HOPMYITMPOBATH UJCH, TIOHSTHUS, THIIOTE3BI 00
00BEKTax M SIBICHUSIX, B TOM YHCIIC paHee HEM3BECTHBIX, OCO3HABATh
nedumt coOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, TITaHUPOBATh
CBOE pa3BUTHE;

@DopMHUpOBaTh HABBIK BbISBICHHS M CBS3bIBAHUS 00Pa30B,
CIOCOOHOCTH (POPMHUPOBAHMS HOBBIX 3HAHUI, B TOM YHCIIE
CIOCOOHOCTH (YOPMYITMPOBATH UJICH, TIOHSTHUS, THIIOTE3bI 00
00bEKTaxX U SIBJICHUSIX, B TOM YHCIIC paHEe HEM3BECTHBIX, OCO3HABATH
neduut coOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, TITAaHUPOBAThH
CBOE pa3BUTHE

Onepanuu HaJl COOBITHAMU,
CJIOJKEHHE BEPOSTHOCTEH

POIII
https://resh.edu.ru/subject/17/7/

BocnuTeiBaTh CO3HATENBHYIO TUCIUIUTHHY (TI0Ka3aTh BaKHOCTh
y4eOHO-TT03HABATENBHOM AESTEIBHOCTH, Y4eOHOW U TPYIOBOI
JIACIIATIINHEI ).

OO6yuaTh KOMaHJHON paboTe ¥ B3aMMOAEHUCTBHUIO C IPYTHMHU
00y4JaronMMHUCs Yepe3 TPYIIoBbie (OpMbI pabOTHI MITH paboThI B
napax.

®DopMUpOBaTh HABBIK BISBIICHHUS M CBS3BIBAHUS 00pPa30B,
CIOCOOHOCTH (hOPMHUPOBAHUSI HOBBIX 3HAHHH, B TOM YHCIIE
CHOCOOHOCTH YOPMYIIMPOBATH UICH, TIOHSTHUS, TUIIOTE3bI 00
00BEKTax U SIBICHUSX, B TOM YHUCIIE paHee HEU3BECTHBIX, OCO3HABATh
JneUIUT cCOOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, INTAHUPOBATh
CBOE Pa3BUTUE;

®DopMUpoBaTh HABBIK BHISABICHUS M CBSA3BIBAHHUS 00Pa30B,
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CITOCOOHOCTH (POPMHUPOBAHIS HOBBIX 3HAHUH, B TOM YHCIIC
CIOCOOHOCTH (POPMYIHPOBATH UAEH, IOHATHUS, THIIOTE3BI 00
00BeKTaxX U SBJICHUSAX, B TOM YHCIIC paHee HEU3BECTHBIX, OCO3HABATH
neUIUT COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TNIAHUPOBATh
CBOE pa3BUTHE

YcnoBHas BEpOSATHOCTb, IEPEBO
CIIy4aifHOTO OmbITa, PopMyIa
MOJTHOM BEPOSITHOCTH U
HE3aBHCUMOCTEL COOBITHIA

POIII
https://resh.edu.ru/subject/17/7/

®DopMHUpPOBATH YMEHUS M HABBIKU OPraHU3aIUN 00yJaIOIIMHUCS
CBOCH JIeATENILHOCTH (OpraHu3aIusl CaMOCTOATEIBHON paOoTHI,
COOJTIOIEHNE TEXHUKN 0€30IMaCHOCTH U TUTHEHWYIECKIX TIPABIIT);
®DopMHUpOBaTh U pa3BUBaTh OIICHOYHBIC YMEHHUS (pa3paboTKa u
NIPUHATUE KPUTEPUEB OLICHUBAHUs, OLICHUBAHUE 110 KPUTEPUSIM,
B3aMMOITPOBEPKA, CAMOOIICHUBAHUE U T.]1I.);

OneMeHTb KOMOWHATOPUKU

POIII
https://resh.edu.ru/subject/17/7/

®dopMHUpPOBaTH YMEHUS M HABBIKU OPraHU3aI[UH 00yJaOIUMHCS
CBOCH JIeATEIILHOCTH (OpTraHu3alus CaMOCTOSTEIbHON paOOThI,
coOrofieHre TeXHUKN 0€30IaCHOCTH ¥ THTUEHNYECKIX TPaBU);
®dopMHUpPOBAThL U PA3BUBATh OIICHOYHBIC YMEHHS (pa3paboTka u
MIPUHATUE KPUTEPUEB OLICHUBAHUs, OLICHUBAHUE 110 KPUTEPUSIM,
B3aMMONPOBEPKA, CAMOOIICHUBAHUE U T.11.);

Cepuu nocieoBaTENbHbIX
UCHBITAHUN

POII
https://resh.edu.ru/subject/17/7/

BocnuteiBaTh CO3HATENBHYIO IUCIMIUIMHY (TI0Ka3aTh BaKHOCTh
yueOHO-T03HABATEIbHOH JIeITEIEHOCTH, YIeOHOM U TPYJA0BOH
JIACUIUATIITUHEI).

OO0y4ars KOMaHAHOH paboTe U B3aUMOJIEHCTBUIO C APYTUMHU
00y4JaronIMMuUCcs Yepe3 TPyNnoBbie GopMbI paboThI MITH paboThI B
napax.

DopMHpOBaTh HABBIK BRISBICHUS U CBA3BIBAHUS 00Pa30B,
CHoCOOHOCTH (HOPMHUPOBAHUS HOBBIX 3HAHWH, B TOM YHCIIE
CIOCOOHOCTH (YOPMYITMPOBATH UJICH, TIOHSTHUS, THIIOTE3bI 00
00BEKTax U SIBJICHUSX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATh
neuuUT cCOOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IUTAHUPOBATh
CBOE pa3BUTHE;

®DopMHpOBaTh HABBIK BISBIICHHUS M CBS3BIBAHUS 00Pa30B,
CHOCOOHOCTH (YOPMHUPOBAHMSI HOBBIX 3HAHHUH, B TOM YHCIIE
CIIOCOOHOCTH (YOPMYITHPOBATH UJICH, TIOHSTHUS, THIIOTE3bI 00
00BEKTaxX U SIBJICHUSX, B TOM YHUCIIE paHee HEM3BECTHBIX, OCO3HABATh
JnepuuUT cCOOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, INTAaHUPOBATh
CBOE pa3sBUTHE

CrrydaiiHbIe BEJTMYUHBI 1
pacnpeneneHus

POIII
https://resh.edu.ru/subject/17/7/

[ToOyxaTh 00y4arOUUXCs K COOTIONCHUIO IPUHITUIIOB yU4eOHOMH
JIUCITUILTAHBI ¥ CAMOOPTaHU3aINY.
®DopMUpOBaTH HABBIK BBISIBIICHUS M CBSI3BIBAHUS 00Pa30B,



https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/

CITOCOOHOCTH (POPMHUPOBAHIS HOBBIX 3HAHUH, B TOM YHCIIC
CIOCOOHOCTH (POPMYIHPOBATH UAEH, IOHATHUS, THIIOTE3BI 00
00BeKTaxX U SBJICHUSAX, B TOM YHCIIC paHee HEU3BECTHBIX, OCO3HABATH
neUIUT COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TNIAHUPOBATh
CBOE pPa3BUTHE;

®DopMupoBaTh HABBIK BBISIBIICHUS M CBSI3BIBAHUS 00Pa30B,
CIOCOOHOCTH (POPMHUPOBAHMUS HOBBIX 3HAHUH, B TOM YHUCIIC
CIOCOOHOCTH (POPMYIHPOBATH UAEH, TIOHATHS, THIIOTE3BI 00
00BeKTaxX U SBJICHUSAX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATH
neUIUT COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TNIAHUPOBATh
CBOE pa3BUTHE

8 O06001IeHne 1 CUCTeMaTH3aIINs 5 POII DopMHUpOBaTH YMEHUS ¥ HABBIKM OPTaHU3AIUHN 00yUJaIOIIMHICS
3HAHWH https://resh.edu.ru/subject/17/7/ |cBoeit AesTenbHOCTH (OpraHU3AIKs CAMOCTOSTEIBHOM PabOTHI,
coOrofieHre TeXHUKN 0€30IaCHOCTH ¥ THTUEHNYECKHX TPaBU);
®DopMHUpOBaTh U pa3BUBaTh OIEHOYHBIE YMEeHHS (pa3paboTka u
NIPUHATUEC KPUTEPUEB OLICHUBAHUs, OLICHUBAHUE 110 KPUTEPUSIM,
B3aMMONPOBEPKA, CAMOOIICHUBAHUE U T.J.)
11 kaacce
Ne Pa3nennl/TeMbl KoaunuecTBO JyekTpoHHbIE (LM (pPOBLIE) JesiTeIbHOCTD YUMTEJIA
n/n 4acoB o0pa3oBaTe/IbHbIE PECYPChI € y4eToM padoyeii MporpaMMsbl BOCIMTAHUS
1 MaTteMaTH4eCKOe OKUIaHNC 4 POII BocnuteiBaTh cO3HATENBbHYIO JUCITUIUIHHY (TIOKAa3aTh BAXKHOCTh
CITy4aiiHO# BEJIMUMHBI https://resh.edu.ru/subject/17/7/  |yueOHO-TI0O3HABATENILHOI ACATEIBHOCTH, YICOHOH U TPYIOBOW
JIACITUTITIHBI )
2 Jucnepcus u crangapTHOE 4 PoOII [ToOy»xmaTh 00y4arOIIUXCs K COOJIOACHUIO IPUHITUIIOB yUeOHOH

OTKJIOHEHHE CIIy4ailHON BETUYMHBI

https://resh.edu.ru/subject/17/7/

JUCIUTUIMHBI B CAMOOPTaHU3AIINH.

@®opmHpOBaTh HaBBIK BBISBICHHS U CBSI3BIBAHUS 00pa3oB,
CHOCOOHOCTH ()OPMHUPOBAHMS HOBBIX 3HAHUH, B TOM YHUCIIE
CIOCOOHOCTH (YOPMYIIUPOBATH UJCH, IIOHSTHS, TUIIOTE3bI 00
00BEKTax U SIBJIICHUAX, B TOM YHMCIIE paHee HEU3BECTHBIX, OCO3HABATD
ne@uuUT COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, TNIAHUPOBATh
CBOE pa3BUTHUE;

@DopMupoBaTh HABBIK BBISBICHUS U CBSI3bIBaHUS 00pa3o0B,
CHOCOOHOCTH ()OPMHUPOBAHMS HOBBIX 3HAHUH, B TOM YHUCIIE
CIOCOOHOCTH (hOPMYIIUPOBATH UJCH, IIOHSITHS, THIIOTE3bI 00
00BEKTaX U SBJIICHUSAX, B TOM YUCIIE paHee HEM3BECTHBIX, OCO3HABATh
ne@uuUT COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, TNIAHUPOBATh
CBOE pa3BUTHUE;



https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/

3aK0H OOJIBIINX YUCENT

POIII
https://resh.edu.ru/subject/17/7/

DopMUPOBATH YMEHUS W HABBIKK OPTaHU3aI[UK 00yqatONIMMHUCS
CBOCH JEATEIIbHOCTH (OpTaHU3aIis CAMOCTOSATEILHON padoTHI,
COOJIIOZICHUE TEXHUKU 0€30IaCHOCTH M TUTHEHUYECKHUX TIPABUIT);
®dopmupoBaTh U pa3BUBaTh OIICHOYHKIC YMEHUs (pa3paboTka u
MPHUHATHE KPUTEPUEB OICHUBAHHMS, OICHUBAHKE TI0 KPUTEPHUSIM,
B3aMMOIIPOBEPKa, CAMOOIICHUBAHKE U T.JI.)

HenpepsiHble citydaiiHbie
BEITMIMHBI (pacTpeacIICHHsI)

POIII
https://resh.edu.ru/subject/17/7/

BocnuteiBaTh co3HATENBHYIO AUCHUILIHHY (TIOKa3aTh BAKHOCTh
y4e0HO-TIO3HABATEIEHON ETENFHOCTH, YIeOHOH U TPyHTOBOH
JUCIIUILTAHBI).

OO0y4aTh KOMaHIHOW PabOTe U B3aUMOJCHCTBHUIO C APYTHUMU
00yJaroImuMucs 9epe3 TPYIoBbie GOPMBI pabOTHI WA PaOOTHI B
napax.

(DOpMI/IpOBaTI) HaBbIK BBISIBJIICHUS U CBA3bIBAHUA 06p2130B,
CIOoCOOHOCTH (POPMHUPOBaHNS HOBBIX 3HAHUH, B TOM YHUCIIC
CIIOCOOHOCTH (DOPMYIIMPOBATH UIEH, TIOHSTHS, THIIOTE3BI 00
O6T>€KT3X U SABJICHUAX, B TOM YHCJIC paHCC HCU3BCCTHLIX, OCO3HABATH
JeUIUT COOCTBEHHBIX 3HAHUN U KOMIICTEHTHOCTEH, TNIAHUPOBATh
CBOE pa3BUTHE;

@dopMupoBaTh HaBBIK BBISBICHUS U CBSI3bIBaHUS 00pa30B,
CHOCOOHOCTH ()OPMHUPOBAHUS HOBBIX 3HAHUH, B TOM YHUCIIE
CHOCOOHOCTH (YOPMYIHUPOBATh UACH, IIOHSTHUS, TUIIOTE3bI 00
00BEKTax U SIBIICHUSAX, B TOM YHUCIIE paHee HEU3BECTHBIX, OCO3HABATD
JneUIUT COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TNIAHUPOBATh
CBOE pa3BUTHE

HopmansHoe pacnipenenenus

POIII
https://resh.edu.ru/subject/17/7/

DOopMHUPOBATH YMECHUS M HABBIKW OPTraHU3aIUKN 00YYaIOIUMUCS
CBOCH JIeSATeNILHOCTH (OpraHu3aIis CaMOCTOSATEIBHON paboThI,
COOJTIOICHHE TEXHUKU 0€30MaCHOCTH U TUTHEHHMYECKUX TIpaBHi);
DopMHUPOBATH U Pa3BUBATh OLICHOYHbIC YMEHUS (pa3paboTKa U
MIPHUHSTHE KPUTEPUEB OIICHUBAHHUS, OIICHUBAHKE TI0 KPUTEPHUSIM,
B3aMMOIIPOBEPKa, CAMOOIICHUBAHUE U T.JI.).

[ToBTOpeHwue, obo0IICHNE 1
cucTeMaTH3alus 3HaHui

19

POIII
https://resh.edu.ru/subject/17/7/

[oOyxnate 00yyaromuxcs K COONIONECHHUIO MTPUHIMIIOB yueOHOM
JUCIIUTUTMHBI ¥ CAMOOPTaHU3AIINH.

®opMupoBaTh HABBIK BBISBICHUS U CBSI3bIBAHUS 00Pa30B,
CHOCOOHOCTH ()OPMHUPOBAHMS HOBBIX 3HAHUH, B TOM YHUCIIE
CHOCOOHOCTH (YOPMYNHUPOBATh UACH, IOHSTHUS, TUIIOTE3bI 00
00BEKTaX U SBJIICHUSAX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh
neQuIuT cCOOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, TUIAHUPOBATH
CBOE pa3BUTHE;



https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
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https://resh.edu.ru/subject/17/7/

@opMHUpOBaTH HABBIK BRISIBIICHUS M CBSI3BIBAHUS 00Pa30B,
CITIOCOOHOCTHh (POPMUPOBAHMSI HOBBIX 3HAHHUH, B TOM YHCIIC
CIOCOOHOCTH (DOPMYJIMPOBATH UJICH, TIOHSATHS, TUIIOTE3BI 00
00BEKTaX U SBJICHUSAX, B TOM YHCIIC paHEe HEU3BECTHBIX, OCO3HABATH
neduuT cOOCTBEHHBIX 3HAHUN M KOMITIETEHTHOCTEH, TNIAHUPOBATh
CBOE pa3BUTHE;




TemaTuueckoe IJIAHUPOBAHUE yqeﬁﬂoro Kypca «Anreﬁpa H HAYaJIa MAaTEMATHYIECCKOI'0 aHAJIU3a»
Yrayo6/aeHHblii yPOBEHb

10 kanace
Ne Paznenni/Tembl KouauuecTBo DyekTpoHHBIE (LM (pPOBBIE) JesiTe/IbHOCTD yUHTEJIS
n/n 4acoB o0pa3oBaTeibHbIE pecypchl C y4eToM padoueii mporpaMMbl BOCIHTAHUS

1 MHOKeCTBO ICHCTBUTEILHBIX 24 POLI BocnuteiBaTh co3HATENBHYIO AUCHUILIHHY (TIOKa3aTh BAKHOCTh
qrces. MHOTOYJICHBI. https://resh.edu.ru/subject/17/7/ y4eOHO-TI03HABATEIILHON JICATSILHOCTH, YI4COHOM U TPYIOBOM
PanonansHble ypaBHEHUS U JMCIUTUTAHEI).

HepaBeHcTBa. CHCTEMBI JTMHEHHBIX OO0y4aTs KOMaHAHOW PabOTe U B3aUMOJCHCTBHUIO C APYTHUMU
ypaBHEHUH 00y4aloMIMMUCS Yepe3 TPYHIOBbIE POPMBI PaOOTHI HITH PabOTHI B
napax.

2 Oynknyu U rpadpuku. CreneHHas 12 POIII BocnuTeiBaTh CO3HATENBHYIO JUCIUITINHY (TT0Ka3aTh BaXKHOCTD
(GYHKITHS ¢ T[eJTBIM TIOKa3aTeIeM. https://resh.edu.ru/subject/17/7/ y4eOHO-TTO3HABATEIBHOM JeITEIbHOCTH, YUeOHOM U TPYAOBOH

TACITATIINHEI).

3 Apudmernueckuii KOpeHb - 15 POIII ®opMupoBaTh HABBIK BBISBICHUS U CBSI3bIBaHUS 00pa30B,
crerenu. MppannoHansHbie https://resh.edu.ru/subject/17/7/ CIOCOOHOCTH (hOPMHUPOBAHMSI HOBBIX 3HAHUM, B TOM YHCIIE
ypaBHEHHUSI. CIIOCOOHOCTH (DOPMYIIMPOBATH UIEH, TIOHSTHS, THIIOTE3BI 00

00BEKTax U SIBICHUIX, B TOM YHCIIC paHee HEH3BECTHBIX,
0CO3HaBaTh Je(MUIUT COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH,
TUIAHUPOBATh CBOE PAa3BUTHE

4 IToka3zarenbHast QyHKIHA. 10 POIII dopMupoBaTh HaBBIK BBISBICHUS U CBSI3bIBaHUS 00pa30B,

IToka3zarenbHbIE YPaBHEHHUS. https://resh.edu.ru/subject/17/7/ CIOCOOHOCTH (hOPMHUPOBAHMSI HOBBIX 3HAHU, B TOM YHCITE
CIOCOOHOCTH (YOPMYIIUPOBATH UACH, TIOHSTHUS, TUIIOTE3HI 00
00BEKTax U SIBICHUIX, B TOM YHCIIC paHee HEM3BECTHBIX,
0CO3HaBaTh Je(MUIUT COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH,
IUIAHUPOBATh CBOE pa3BUTHUE

5 Jlorapudmudeckas GyHKIU. 18 POIII BocnureiBath co3HATENBHYIO AUCHUILIMHY (TIOKa3aTh Ba)KHOCTh
JlorapupmMuveckue ypaBHEHHUS https://resh.edu.ru/subject/17/7/ y4eOHO-1103HABATEIBHOM JCATEIbHOCTH, YICOHOU U TPYIOBOM

TACITATIITNHEI).

OO0y4ars KOMaHAHOW PabOTe U B3aUMOJACHCTBHUIO C APYTUMU
00y4alOIIMMUCS Yepe3 TPYHIOBBIE POPMBI PaOOTHI I PabOTHI B
napax

6 TpuroHomeTpudecKue BIpaKEeHHUS U 22 POUI ®opmHpOBaTh HaBBIK BBISBICHHS H CBSI3bIBAHUS 00pa3oB,

YpaBHEHHUS

https://resh.edu.ru/subject/17/7/

CIOCOOHOCTH (POPMHUPOBAHUS HOBBIX 3HAHUH, B TOM YHUCIIC
CIOCOOHOCTh (DOPMYJIMPOBATH UJIEH, TIOHATHS, TUIIOTE3BI 00
00bEKTaX U SIBJICHUSAX, B TOM YHMCJIC paHEe HEU3BECTHBIX,
0CO3HAaBaTh Je(UINT COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH,



https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
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https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
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TUIAHUPOBATH CBOE PA3BUTHE
7 ITocemoBaTeILHOCTH U MTPOTPECCHH 10 POII OO0y4aTh KOMaHIHOHN paboTe ¥ B3aMMONEHCTBHUIO C IPYTHUMHU
https://resh.edu.ru/subject/17/7/ 00y4aloIMMUCS Yepe3 TPYHIOBbIE POPMBI PaOOTHI I PabOTHI B
napax
8 HenpepeiBable QyHKINN. 20 POII OO0y4aTh KOMaHJIHOW PabOTe U B3aUMOJICHCTBUIO C APYTHUMU
MPOU3BOJHAS https://resh.edu.ru/subject/17/7/ 00y4aloIMMUCS Yepe3 TPYHIOBbIE POPMBI PAOOTHI I PabOTHI B
mapax
9 IToBTOpEHME, 0000MICHME, 5 POII DopMHUPOBaATH HABBIK BHISBICHUS M CBSI3BIBAHUS 00pa30B,
cUCTEeMaTH3alusl 3HaHUH https://resh.edu.ru/subject/17/7/ CHOCOOHOCTH ()OPMHUPOBAHMS HOBBIX 3HAHUH, B TOM YHCIIE
CIIOCOOHOCTH (DOPMYIIMPOBATH UIEH, TIOHSTHS, THIIOTE3BI 00
00BEKTax U SIBICHUX, B TOM YHCIIC paHee HEH3BECTHBIX,
0CO3HaBaTh AE(UIUT COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH,
IUIAHUPOBATh CBOE Pa3BUTHUE
11 knace
Ne Pasienny/rembl KoumuecTBo JyeKTpOHHBbIE (LM (ppPOBbLIE) I[eﬂTeJI“LHOCTb YUMTeJIA
n/n 4acoB o0pa3oBaTejibHbIE pecypchl € y4eToM padoueii mporpaMMbl BOCIHTAHUS
1 UccnenoBanne QyHKIWMIA ¢ 22 POIII OO0y4aTh KOMaHIHOW PabOTe U B3aUMOJEHCTBUIO C APYTHUMU
MOMOIIBIO TIPOU3BOTHON https://resh.edu.ru/subject/17/7/ 00y4aIOIIMMUCS Yepe3 TPYIIOBbIe POPMbI PAOOTHI WK PAbOTHI B
napax
2 [epBooOpa3Hast U MHTETPAT 12 POIII OO0y4aTh KOMaHIHOW PabOTe U B3aUMOJEHCTBUIO C APYTHUMU
https://resh.edu.ru/subject/17/7/ 00y4aIOIIMMUCS Yepe3 TPYIIOBbIe OPMbI PAOOTHI HITH PAbOTHI B
napax
3 I'padyiku TPUTOHOMETPHUUECKUX 14 PoOII BocnuteiBaTh cO3HATENBEHYIO JUCITUIUIHHY (TIOKAa3aTh BAXKHOCTh
¢byHkuumit. TpuroHomerpuyeckue https://resh.edu.ru/subject/17/7/ yueOHO-TT03HABATEIBHOM JICATEILHOCTH, YUeOHOM U TPYAOBOU
HEepaBEeHCTBA JMCIHTUIAHBI).
OO0y4aTh KOMaHIHOW PabOTe U B3aUMOJEHCTBUIO C APYTHUMU
00y4aroUMMUCS Yepe3 TPyNIoBbie GOpMbI pabOTHI WK paboTHI B
napax
4 HppauuoHanbHble, TOKa3aTeIbHbIE 24 POII OO0y4aTh KOMaHIHOHM paboTe U B3aUMOJEHCTBUIO C IPYTHMH
1 norapupMUIECKUEe HEPAaBEHCTBA https://resh.edu.ru/subject/17/7/ 00y4aroIMMHUCS Yepe3 TPyNIoBbie POpMbI pabOTHI WK pabOTHI B
napax
) Kommnekchsle uncia 10 POII ®opMupoBaTh HABBIK BBISBICHUS U CBSI3bIBaHUS 00Pa30B,
https://resh.edu.ru/subject/17/7/ CIOCOOHOCTH (hOPMHUPOBAHMSI HOBBIX 3HAHMU, B TOM YHCITE
CIIOCOOHOCTBH (hOPMYIIMPOBATH UICH, IOHSTHUS, THIIOTE3BI 00
00BEKTAX U SIBICHUSIX, B TOM YHCIIC paHEe HEM3BECTHBIX,



https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/

OCO3HAaBaTh Ae(PUIIUT COOCTBEHHBIX 3HAHUHM W KOMIIETEHTHOCTEH,
TUIAHUPOBATH CBOE Pa3BUTHE;

HaTypaJ'IBHI)Ie n [CJbIC Yuciia

10

POIII
https://resh.edu.ru/subject/17/7/

OO0yuaTh KOMaHHOW pabOTe M B3aMMOJCHCTBUIO C IPYTHUMHU
o0yJaromuMucs depe3 TPyInoBbie GOopMBI pabOTHI WA PaOOTHI B
napax

Cucrembl pallMOHATBHBIX,
HMppalMOHAIBHBIX, TOKA3aTEeIbHBIX,
Jorapu()MUIECKUX ypaBHEHHHA

12

POIII
https://resh.edu.ru/subject/17/7/

BocnuteiBaTh co3HATENBHYIO AUCHUILIHHY (TIOKa3aTh BAKHOCTh
y4e0HO-TIO3HABATEIEHON IEATENFHOCTH, YIeOHOM U TPyITOBOH
TACITATITNHEI).

OO0y4aTs KOMaHAHOW PabOTe U B3aUMOJCHCTBHUIO C APYTHUMU
00y4aloIMMUCS Yepe3 TPYHIOBbIE POPMBI Pa0OTHI HITH PabOTHI B
mapax

3agauu ¢ mapameTpaMu

16

POIII
https://resh.edu.ru/subject/17/7/

®opMupoBaTh HABBIK BBISBICHUS U CBSI3bIBaHUS 00pa30B,
CHOCOOHOCTH ()OPMHUPOBAHUS HOBBIX 3HAHUH, B TOM YHUCIIE
CIIOCOOHOCTH (DOPMYIIMPOBATH UIEH, TIOHSTHS, THIIOTE3BI 00
00BEKTax U SIBIICHUSAX, B TOM YHUCIIC paHEee HEU3BECTHBIX,
0CO3HaBaTh Je(HUIUT COOCTBEHHBIX 3HAHUM U KOMIICTCHTHOCTEH,
IUTAHUPOBATh CBOE pa3BUTHE

[ToBTOpenwue, o6o0IIEeHNE,
cucTeMaTH3aIys 3HaHUM

16

POII
https://resh.edu.ru/subject/17/7/

OO0yuaTh KOMaHIHOHN pabOTe M B3aMMONEHCTBUIO C IPYTHUMHU
00y4aroIMMUCS Yepe3 TPYIIOBbIE POPMBI PAOOTHI HITH PabOTHI B
napax
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TemaTuyeckoe niaHupoBanue yyeOHoro kypca «I'eomerpus»
Yrayo6/aeHHblii yPOBEHb

10 kaacc
Ne Paznenni/Tembl KouauuecTBo DJieKTpOHHBIE (IN(POBDBIE) HdesiTeIbHOCTD YUMTEJIA
n/n 4yacoB o0pa3oBaTeJibHbIE pecypchl € yueToM paboyueii NporpaMMbl BOCIUTAHUSA
1 |BBeneHue B CTEPECOMETPHIO 23 PoII ®opMUPOBATh YMEHUS U HABBIKU OpPTaHU3AIIN

https://resh.edu.ru/subject/17/7/

00yJaroIUMHUCS CBOCH ACSITEIBHOCTHU (OpraHU3aIlyst
CaMOCTOSTEIILHOM pabOoTHI, COOTIOCHNE TEXHUKH
0€30MMaCHOCTH U TUTHCHUYCCKUX ITPABHII)

2 B3auMHoe pacnonoxeHue npsMbIx B 6 POII BocnuTeiBaTh cO3HATENBHYIO TUCIUILTHHY (TIOKa3aTh
MPOCTPAHCTBE https://resh.edu.ru/subject/17/7/ Ba)KHOCTh y4eOHO-[103HABATEIBHOM AEATEIbHOCTH, YIeOHOM
U TPYJAOBOW AMCIUILINHEI).
OO0y4aTh KOMaHIHOW PabOTe U B3aUMOJCHCTBHUIO C APYTHUMU
00yJaromMMuCs Yepe3 TPYIOoBbIe (OPMBI PAOOTHI WITH
paboTHI B Iapax
3 [TapamienbHOCTh NPSAMBIX U 8 POII DOopMHUPOBATH YMEHUS U HABBIKM OPTaHU3ALUU
IUTOCKOCTEH B MPOCTPAHCTBE https://resh.edu.ru/subject/17/7/ 00y4aroIMMHUCS CBOCH JeATeTbHOCTH (OpraHu3arus
CaMOCTOSITETFHOU pabOTHI, COOITFOICHNE TEXHUKHU
0€3011acHOCTH ¥ TMTHEHUYECKUX ITPABHII)
4 |IleprneHAUKYISAPHOCTD NPSMBIX U 25 PoII ®opMHUpOBATE YMEHUS U HABBIKK OpraHU3aliy
IUTOCKOCTEH B MPOCTPAHCTBE https://resh.edu.ru/subject/17/7/ 00y4aroIMMHUCS CBOCH JeATeTbHOCTH (OpraHu3arus
CaMOCTOSITETIbHOM PaboThI, COOMIOIEHUE TEXHUKH
0€3011acHOCTH ¥ THTHEHUYECKUX ITPABHII)
5 VYTiBl 1 paccTOAHUSA 16 PoOII ®opMHUpOBATE YMEHUS U HABBIKK OpraHU3aliy
https://resh.edu.ru/subject/17/7/ 00y4aIOIIMMHUCS CBOEH JAESITEIEHOCTH (OpraHU3aIys
CaMOCTOSITETIbHOM PaboThI, COOMIOIEHUE TEXHUKH
0€301acHOCTH ¥ TUMTHEHUYECKUX ITPABHII)
6 MHororpaHHuKu 7 PoOLI DOopMHPOBATH YMEHUS U HABBIKK OpPTaHU3aIUU
https://resh.edu.ru/subject/17/7/ 00y4arOIIMMHUCS CBOEH AeSITEIEHOCTH (OpraHU3aIys
CaMOCTOSITETIbHOM paboThl, COOMOAEHNE TEXHUKH
0e301MacHOCTH U TUTHEHWYECKUX MTPABHII)
7 BexkTopsl B pocTpaHcTBe 12 PoOLI BocnuTeiBaTh CO3HATENBHYIO TUCIUILTHHY (TIOKa3aTh

https://resh.edu.ru/subject/17/7/

Ba)KHOCTH y4eOHO-TIO3HABATEIbHON AEATEILHOCTH, yueOHOH
U TPYOBOM JUCLUIUINHBI).

OO6yuaTh KOMaHIHON paboTe ¥ B3aMMOIEHCTBUIO C IPYTHUMHU
00y4aIOIMIMMHUCS Yepe3 TPYIIOBbIE OPMBI PAOOTHI HIIH
paboThl B mapax
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8 [ToBTOpEeHMe, 00600MICHNE 1 5 PO OO0y4aTh KOMaHIHOHN paboTe ¥ B3aMMONEHCTBHUIO C IPYTHUMHU
CHCTEMaTH3aIis 3HAHMIMA https://resh.edu.ru/subject/17/7/ 00y4aroIMMHUCS Yepe3 TPYNIoBbie GOPMbI paOOTHI WITH
paboThl B mapax
11 kanacc
Ne Pasiebl/TeMbl KonuyectBo DJIeKTPOHHbIE (M (poBHIe) I[eﬂTenuLHOCTL YUHTEIA
n/n 4acoB o0pa3oBaTeibHbIE pecypchl € y4eToM padoueii mporpaMMbl BOCHHTAHUSA
1 | AHanuTHYeCcKas TeOMETPUS 15 PoII BocnuTeiBaTh CO3HATENHLHYO TUCIUILTUHY (TIOKa3aTh
https://resh.edu.ru/subject/17/7/ B2)XHOCTH yUeOHO-TI03HABATEILHON AEATSILHOCTH, yUeOHOM
U TPYAOBOH AUCIUILINHEI).
OO0y4aTh KOMaHIHOW PabOTe U B3aUMOJCHCTBHUIO C APYTHUMU
00y4aloMIMMUCS Yepe3 TPYIIOBbIE POPMBI PAOOTHI HITH
paboTHI B Mapax
2  |IloBropenwue, 0600IICHNE, 15 POII @opMHUpOBaTh YMEHUS U HaBBIKK OpraHU3aIiu
cHCTeMaTH3alMs 3HAHUI https://resh.edu.ru/subject/17/7/ 00y4aroMMHUCS CBOCH JeATEIBHOCTH (OpraHu3aIus
CaMOCTOSITETFHOU pabOThI, COOITFOICHNE TEXHUKHU
0€301acCHOCTH ¥ TMTHEHUYECKUX ITPABUII)
3 | O0BEM MHOTOTpaHHHKA 17 POII ®opMupoBaTh HABBIK BBISIBICHUS U CBSI3BIBaHUS 00pa30B,
https://resh.edu.ru/subject/17/7/ CIOCOOHOCTH (POPMHUPOBAHHUS HOBBIX 3HAHUIA, B TOM YKCIIE
CIIOCOOHOCTBH (hOPMYIIMPOBATH UIEH, TOHSITHUS, THIIOTE3Hl 00
00BEKTaX U SBJIICHHUSAX, B TOM YHUCIIE paHee HEU3BECTHEIX,
0CO3HaBAaTh JIEUIUT COOCTBEHHBIX 3HAHUH H
KOMITETEHTHOCTEH, IUIAHUPOBATh CBOE PAa3BUTHE
4 | Tena BpamieHus 24 PoOI OO0y4aTh KOMaHIHOW PabOTe U B3aUMOJEHCTBUIO C APYTHUMU
https://resh.edu.ru/subject/17/7/ 00y4aIOIIMMHUCS Yepe3 TPYIIOBEIE (POPMBI PAOOTHI HITH
paboTHI B Tapax
) [Tnomaan NoBEpXHOCTH U 00BEMBI 9 PoOUI ®opMupoBaTh HABBIK BBISIBICHUS U CBSI3bIBaHUS 00pa30B,
KPYTJIbIX Tel https://resh.edu.ru/subject/17/7/ CIOCOOHOCTH (POPMHUPOBAHHMST HOBBIX 3HAHUIA, B TOM YHCIIC
CHOCOOHOCTH (YOPMYIHUPOBATH UACH, IIOHSTHUS, TUIIOTE3bI 00
00BEKTaX U SIBJIICHUSAX, B TOM YHUCIIE paHee HEU3BECTHBIX,
0CO3HaBAaTh JIEQUITUT COOCTBEHHBIX 3HAHUH H
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE
6 JBrxenus 5 PoII @®opMHUpOBATE YMEHUS U HABBIKM OpraHU3aliu
https://resh.edu.ru/subject/17/7/ 00y4aIOIIMMHUCS CBOEH JAeSITENbHOCTH (OpraHU3aIys
7 HOBTOpeHI/Ie, 00001IeHnE U 17 POIII CaMOCTOSATCIILHOU pa6OTLI, COOIOIEHNE TEXHUKU

CHUCTEMATHU3AII s 3HAHUHU

https://resh.edu.ru/subject/17/7/

0€301acHOCTH ¥ TUTHEHUYECKUX IIPABUII)
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TemaTuueckoe IJIAHUPOBAHUE yqeﬁﬂoro Kypca «BepOﬂTHOCTb U CTATUCTURKA»
Yrayo6/aeHHblii yPOBEHb

10 knace
Ne Pasznenni/Tembl KouauuecTBo DyekTpoHHBIE (LM (pPOBBIE) JesiTe IbHOCTD YUMTEJIA
n/n 4acoB o0pa3oBaTe/ibHbIE PeCypChl C y4eTOM padoyeii mporpaMMbl BOCIMTAHHUS
1 |DnemenTtsl Teopun rpados 3 POIII OO0y4aTh KOMaHAHOW PabOTe U B3aUMOJCHCTBHUIO C APYTHUMU
https://resh.edu.ru/subject/17/7/ |oOy4aroutumucs yepes rpynnoBbie GOpMbI pabOThI WITH pabOTHI B
napax
2 CrydaliHbIE OTIBITHI, CITyYaitHbIC 3 PoII BocnuteiBaTh cO3HATENBHYIO JUCITUIUIMHY (TIOKAa3aTh BAXKHOCTh
COOBITHS U BEPOSITHOCTH COOBITHI https://resh.edu.ru/subject/17/7/  |yueOHO-TI0O3HABATEIBHOI ACATCIBHOCTH, YICOHOM U TPYIOBOW
TUACITATITNHEI).
OO0y4aTh KOMaHIHOW PabOTe U B3aUMOJCHCTBHUIO C APYTHUMU
00y4aloMIMMUCS Yepe3 TPYHIOBbIE POPMBI PaOOTHI HITH PabOTHI B
napax
3 | Onepanmu HaJi MHOKECTBAMU H 5 POII DopMUPOBATH YMEHUS M HABBIKK OPTraHU3aluK 00yJatolMUCS
coObrTusiMU. CIIOKEHHE M YMHOKSHHE https://resh.edu.ru/subject/17/7/  |cBoeii nesiTenbHOCTH (OpraHU3aIMsl CAMOCTOSTEIBHON PaboThI,
BEPOATHOCTEH. Y CIOBHAS COOJTIO/IeHNEe TEXHUKH 0€30MaCHOCTH U TUTHEHMYECKHUX MIPABHIT)
BepoATHOCTh. HezaBuCHMBIE COOBITHS
4  |DneMeHThl KOMOMHATOPHKH 4 POIII OO0y4aTh KOMaHIHOW PabOTe U B3aUMOJEHCTBUIO C APYTHUMU
https://resh.edu.ru/subject/17/7/ | oOy4aromumucs depes rpynmnoBbie GopMbl pabOThI WM PaOOTHI B
napax
5 | Cepun nocnenoBaTeNbHBIX 5 POIII ®opMupoBaTh HABBIK BBISBICHUS U CBSI3bIBaHUS 00pa30B,
ucneitanuii. Mcnisitanust bepuysuim. https://resh.edu.ru/subject/17/7/  |cnocobHOCTh HOPMHUPOBAHKSI HOBBIX 3HAHUH, B TOM YHCIIC
City4aiiHblil BEIOOP U3 KOHEYHOU CIIOCOOHOCTBH (hOPMYIIMPOBATH UAEH, TOHSTHUS, THIIOTE3HI 00
COBOKYITHOCTH 00BEKTaX U SBJIICHUSAX, B TOM YHUCIIE paHee HEM3BECTHBIX, OCO3HABATh
neQuInT COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, TUIAHUPOBATh
CBOE pa3BUTHE
6 CrydaliHble BEJTMYUHBI 1 14 POII ®DopMUPOBATH YMEHHS ¥ HABBIKM OPTaHU3AITUN O0YIaIOIITUMUCS
pacrpeeneHust https://resh.edu.ru/subject/17/7/ |cBoeii nesTenbHOCTH (OpraHU3aIKs CAMOCTOSTEIBHOMN PaboTH,
cOOJTIOICHUE TEXHUKH 0€30MacCHOCTH ¥ TUTHEHUYECKUX TPaBHI1)
11 kaace
Ne O KosmuecTBoO DJieKTpoHHbIe (1U(pOBHIE) I[eﬂTe.JIuLHOCTL yuuTeas
n/n 4acoB o0pa3oBaTelibHbIE pPecypchl C YUeTOM padoyeii MporpaMMbl BOCIIMTAHHUSA
1 3aKkoH OONBIINX YHCE 5 POIII DopMupoBaTh YMEHUS U HABBIKM OPraHU3aliy 00y4aoIMMHUCs
https://resh.edu.ru/subject/17/7/ | cBoeii nesitenbHOCTH (OpraHMU3alIMsl CAMOCTOSITEIbHON paboThI,
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COOJTIONCHNE TEXHUKH 0€30ITaCHOCTH W THTHEHUICCKHUX TIPABIIT)

DNeMeHThl MaTeMaTHIECKON 6 POLI OO0yuaTh KOMaHIHON paboTe ¥ B3aMMONEHCTBHUIO C IPYTHUMHU

CTaTHCTUKHU https://resh.edu.ru/subject/17/7/ |oOy4aroutumucs yepes rpynmnosbie (GOpMbI pabOThI WITH pabOTHI B
napax

HenpepriBHbIE cy4aiiHbIe BETHIHHBI 4 POII OO0yuaTh KOMaHIHON paboTe ¥ B3aMMONEHCTBHUIO C IPYTHUMHU

(pactpenenenust), moka3zaTeIbHOE U https://resh.edu.ru/subject/17/7/ | oOy4arommumucs yepe3 rpynmnoBbie GopMbl pabOThI UM PAOOTHI B

HOPMAaJIbHOE paclpeesICHUs napax

Pacnpenenenune Ilyaccona 2 POII @opMHUpPOBATH YMEHUS W HABBIKM OPTraHU3AINH 00yJarOIIMHACS

https://resh.edu.ru/subject/17/7/  |cBoeii nesiTenbHOCTH (OpraHU3aIMsl CAMOCTOSTEIBHON paboThI,

COOJIIOICHNE TEXHUKU 0€30M1aCHOCTH ¥ TUTMEHHYECKUX IPaBHl)

CBs13p MEXKIYy CITy4YalHBIMU 6 PolI ®opMHUpOBaTh HABBIK BRISIBIICHUS U CBSI3BIBAHUS 00Pa30B,

BEJTMYMHAMH https://resh.edu.ru/subject/17/7/ |cmocobHOCTs GOPMUPOBAHUS HOBBIX 3HAHHUH, B TOM YHCIIC
CHOCOOHOCTH (YOPMYIIUPOBATH UACH, IIOHSITUS, TUIIOTE3HI 00
00BEKTax U SIBIICHUSAX, B TOM YHCIIC paHee HEU3BECTHBIX, OCO3HABATh
neQUIUT COOCTBEHHBIX 3HAaHUH U KOMIIETEHTHOCTEH, TUIAHNPOBAThH
CBOE pa3BUTHE

O06001menne u cucCTeMaTHU3aIUs 11 POII OO0yuaTh KOMaHIHOH pabOTe M B3aMMOIEHCTBHUIO C IPYTHUMHU

3HaHUHU

https://resh.edu.ru/subject/17/7/

00y4aloMIMMUCS Yepe3 TPYHIOBbIE POPMBI PaOOTHI HITH PabOTHI B
napax
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