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MHNOACHUTEJIbBHAS 3AIINCKA
OBHIASA XAPAKTEPUCTUKA YYEBHOTI'O ITIPEJJMETA <MATEMATHUKA»

PabGouass mporpamma mo y4yeOHOMY mpenmery «MartemaTuka» 0a30BOr0 YpOBHSA A
obOydatomuxcst 10—11 kmaccoB paspabotaHa Ha ocHOBe DenepallbHOTO TOCYIapCTBEHHOTO
00pa3oBaTENBHOIO CTAHAAPTA CPEAHEro oomero oOpa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUM, NPEIbIBIIEMbIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, W TPaTUIUil POCCHICKOTO
oOpazoBanus. Peanuzanus mporpammbl  0o0ecrieUMBaeT OBJIAJCHHE KIIOYEBBIMU KOMIIETCHLIUSIMU,
COCTAaBJISIONIMMH OCHOBY JIIi CaMOpPa3BUTUSL M HENPEPBIBHOTO OOpa30BaHHS, IIEJIOCTHOCTh
OOMIEKYIETYPHOTO, TUYHOCTHOT'O U TIO3HABATEIILHOTO Pa3BUTHS IMYHOCTH O0YYAIOIIHXCS.

HEJIU U3YUEHUSA YYEBHOI'O IPEJIMETA «MATEMATHUKA»

[IpuopurernpiMu TiesiMU 0OydeHust Marematuke B 10—11 kiraccax Ha 0a30BOM YpOBHE
SIBJISTFOTCSI:

(hopMHPOBaHHE LEHTPATHHBIX MATEMATHUECKUX TMOHATUH (YMCIIO0, BEIMYMHA, TEOMETPUICCKas
durypa, TmepeMeHHas, BEpPOSATHOCTh, (YHKIMs), OOECIEUYUBAIOIIUX MPEEMCTBEHHOCTh U
MEPCIeKTUBHOCTh MATEMAaTUYECKOT0 00pa30BaHUs 00yYarOIIUXCS;

MOJIBEJICHUE YYAITUXCS HA IOCTYITHOM JUISI HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3H MaTEMATHKH
Y OKPY’KArOIIETr0 MUPa, MOHMMAHNE MAaTEMATHKH KaK YaCTH OOIIeH KyJIbTYPHI YeJI0BEUECTRA;

pa3BUTHE WHTEIUIEKTyallbHBIX W TBOPYECKHUX CIOCOOHOCTEHM YydYalluxcs, MO3HaBaTEIbHOU
aKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHHH, KPUTHYHOCTH MBIIUICHHUS, HHTepeca K H3YUYCHHIO
MaTEMAaTHKW;

¢dbopmupoBanre (QYHKIIMOHAIBHOH MaTeMaTHYECKOW TpPaMOTHOCTH: YMEHHS pPaclio3HaBaTh
MaTeMaTHYeCKHUE acTeKThl B PealbHBIX JKU3HEHHBIX CUTYAIUSX U MPH U3YYEHUU JIPYTUX YUEOHBIX
MPEeIMETOB, TPOSBICHUS 3aBUCHUMOCTEH W 3aKOHOMEpHOCTeH, (opMynHpoBaTh UX Ha S3bIKE
MaTEeMaTHKH M CO3/1aBaTh MaTeMATHUYECKHUE MOJCIIH, MPUMEHSITh OCBOCHHBIH MaTeMaTHYeCKHMA
ammapat JUisi pelmieHUs MPaKTUK OPHUCHTHPOBAHHBIX 3ajad, WHTEPIPETHUPOBATHL W OICHUBATH
MOJTy4YE€HHBIE PE3YNIbTATHI.

OcHoBHbIE IMHUU COJiepKaHus Kypca MmaTtematuku B 10—11 knaccax: «Hucna v BBIYUCTICHUS,
«Anrebpa»  («AnrebOpanueckue  BBIpOKEHUs», «YpaBHEHHUS M HepaBeHCTBay), «Hagama
MaTeMaTHYeCKOT0 aHajm3ay, «I eomerpus» («I eomerprudeckne pUrypsl U UX CBOUCTBaY, «M3Mepenne
TCOMETPUUYECKUX BEIMYUH»), «BeposTHOCT, w craTtucThkay. JlaHHBIE IJIMHUW pPa3BUBAIOTCS
napajuieNibHO, KaXK7ash B COOTBETCTBUM C COOCTBEHHOW JIOTHKOW, HO B TECHOM KOHTAaKTE H
B3anMo/ieiicTBu. KpoMme 3Toro, ux 00beANHSIET TIOTUYeCcKasi COCTABIISIONIAS, TPATUIIMOHHO IPUCYIIIAs
MaTeMaTHKe H TPOHM3BIBAIONIAS BCE MAaTEMaTHYCCKUE KypChl U COJICPXKATCIbHBIC JTMHHH.
CdhopmynmupoBanaoe B dDenepallbHOM TOCYAApCTBEHHOM O00OpPa30BaTEIbHOM CTaHAAPTE CPEIHETrO
obmiero obpa3zoBaHusi TpeOOBaHWE «BIAJCHHE METOJAMH JOKAa3aTEeNbCTB, AITOPUTMAMH PEIICHUs

3aaa4; YMCHUC (I)OpMyJ'IPIpOBaTL ONpCACIICHUA, AKCHUOMBI U TCOPCMbI, IPUMCHATL HX, HNPOBOAUTH



JI0Ka3aTeNlbHbIE PAcCyKICHUS B XO/I€ PEIICHHS 3aJau» OTHOCUTCA KO BCEM Kypcam, a (GOpMUpOBaHHE
JIOTMYECKUX YMEHMH paclpenensercss Mo BCeM TIojaM OOydeHHUs Ha YpPOBHE CpellHero oOIiero
oOpa3oBaHws.
MECTO YYEBHOI'O IPEJIMETA «MATEMATHUKA» B YYEBHOM IIJIAHE
B cootBerctBun ¢ denepanbHbIM rOCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM CPEIHETO
obmero oOpa3oBaHUs MaTeMaTHKa SIBJISETCS O0s3aTeNbHBIM NPEIMETOM Ha JaHHOM YpPOBHE
obpazoBanus. Hacrosimeit  paboueit IIpOrpaMMoOil IpeayCcMaTpUBAaeTCs H3y4YeHUE Yy4eOHOro
npeamera «MaTteMaTHKa» B paMKax TpEX y4eOHBIX KypcoB: «AureOpa M Hayajla MaTeMaTHYeCKOTO
aHanuza», «l'eomerpus», «BeposATHOCTP M CTAaTUCTUKA». DOPMUPOBAHME JIOTMYECKHX YMEHMM
OCYILLIECTBIISICTCS HAa MPOTSHKEHUU BCEX JIeT OOydeHHUs B CTapuled IIKOJIe, a 3JIEMEHTHl JIOTUKU
BKJIIOYAIOTCS B COJIEPIKaHNE BCEX HA3BaHHBIX BBILIE KYPCOB.
B yuebHOM 1utane Ha u3ydyeHne Matematuku B 10—11 kiaccax oTBOAUTCS 5 y4eOHBIX YacoB B
HEZEJI0 B TEYEHHUE KaXKI0ro roja ooyuenusi, cero 340 yueOHbIX 4acoB.
IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IIPE/IMETA
«MATEMATHKA» (6a30Bb1ii ypoBens) HA YPOBHE CPE/IHEI'O OBIIIET'O
OBPA3OBAHUA
OcBoenne yueOHOTO mpeamera «MaremaTuka» JOJDKHO 00ecreunBaTh TOCTHIKEHHE HA YPOBHE
cpeaHero oouiero o0pa3oBaHMs CIEIYIOIIMX JUYHOCTHBIX, METAIpPEIMETHBIX U HPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:
JIMYHOCTHBIE PE3VYJIbTATHI
JIMYHOCTHBIE pe3yJabTaThl OCBOCHHS MNpPOTpaMMbl y4eOHOro mpen Merta «MaTemaTtukay
XapaKTEepPU3yIOTC:
I'paxnaHckoe BocIUTaHUE:
c(OPMHUPOBAHHOCTHIO IPAXKAAHCKON MO3UIINK 00YYaroIIerocs Kak akTHBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCUMCKOIro OOIIEeCTBA, NMPEACTABIEHUEM O MAaTeMaTHYECKMX OCHOBaX (YHKIIMOHHPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp I'pakJaHCKOro oOIiecTBa (BbIOOpHI, OMPOCH M IIp..),
YMEHHUEM B3aUMOJICHCTBOBATh C COLIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUM C X (DYHKIMSIMHU U Ha
3HAYEHUEM.
[TaTpuoTnueckoe BociuTaHue:
c(OPMUPOBAHHOCTHIO POCCUNCKON TpaKAAHCKOW HIEHTUYHOCTH, YBaKEHUS K IPOLUIOMY M
HACTOAILLEMY POCCHUHCKOM MaTeMaTHUKH, LIEHHOCTHBIM OTHOLIEHHMEM K JOCTHKEHHSM POCCHMCKHX
MaTEMaTHKOB U POCCUHCKON MaTeMaTUYECKON IIKOJIbI, K HCIIOJIBb30BAHUIO ATUX JOCTUKEHUH B IPYTUX
HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMHUKHU.
JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUS:
OCO3HaHMEM JYXOBHBIX LIEHHOCTEH pOCCUIICKOro Hapoa; cPOPMUPOBAHHOCTHIO HPABCTBEHHOTO

CO3HAHUSA, STHYCCKOI'0 MOBCACHUS, CBA3AHHOTO C MPAKTHUYCCKUM IPUMCHCHUCM JOCTHKEHHI HAayKH U



JeSTEeIbHOCTBIO YUEHOT0; OCO3HAHHEM JIMYHOTO BKJIAJa B [0 CTPOEHHE YCTOMUUBOTO OYIyIIETo.

DcTeTndecKoe BOCIIUTAHNUE:!

JCTETUYECKUM OTHOLICHHEM K MHUPY, BKJIIOUYas 3CTETHMKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3a7ay, pEIICHUH, pacCyXKICHHWH; BOCIPUUMUYUBOCTHIO K MAaTEMaTHUYECKHM AacCIeKTam
pa3IMYHbIX BUJOB UCKYCCTBA.

dusnueckoe BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO YMEHMsI IPUMEHATh MAaTEMAaTHUYECKUE 3HAHUS B MHTEpPECax 3/I0pOBOTO U
6e3omacHOro 00pas3a JKW3HU, OTBETCTBEHHOI'O OTHOLICHHUSI K CBOEMY 3/I0POBBIO (3710pOBOE MUTAHMUE,
cOaTaHCUPOBAHHBIN PEXXUM 3aHATUN U OTABIXA, PETYJsApHas (u3nYecKass aKTUBHOCTD); (PU3NYECKOTO
COBEPLIECHCTBOBAHMSI, IPU 3aHATHUSIX CIIOPTUBHO 0370POBUTEIBHOMN 1€ATEIbHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYZly, OCO3HaHUEM IIEHHOCTH TPYIOJIIO0HS; HHTEPECOM K Pa3IMYHBIM chepam
npoeCCHOHATBHON JIEATEIIEHOCTH, CBSI3aHHBIM C MAaTeMAaTUKON M €€ MPUIOKECHUSMH, YMEHHEM
COBepLIaTh OCO3HAHHBIM BBIOOP Oyayiued mpodeccun U peaan3oBbIBaTh COOCTBEHHBIEC JKU3HEHHBIE
IUTaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTEMaTHUYECKOMY O0pa30BaHMIO U CaMOOOpPa30BaHUIO Ha
MPOTSKEHUHU BCEW KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYacTHIO B PELICHUM MPaKTHYECKUX 3ajay
MaTeMaTHYeCKON HalpaBJIE€HHOCTH.

DKOJIOTM4eCKOe BOCIIUTAHUE:!

C()OPMHUPOBAHHOCTBIO  3KOJIOTMUECKOW KYJIBTYpbl, IOHMMAaHUEM BIMSIHHUS COLUAIBHO-
SKOHOMMYECKUX IIPOLECCOB HAa COCTOSHHUE MPUPOAHOM U COLMAIBHOM Cpebl, OCO3HAHHWEM
IJ1I00aJIbHOTO XapakTepa 3KOJOTHYECKUX MPOoOJeM; OpUEHTAlUEed Ha MPUMEHEHHE MaTeMaTUYeCKUX
3HaHUM JUIs pelIeHus 3a/1a4 B 00J1aCTH OKpY’Kalo el cpe/ibl, IJIaHUPOBAHUS MIOCTYIIKOB U OLEHKH UX
BO3MO>KHBIX ITOCJIEJICTBUH JIJIS1 OKPY>KAIOIEN CPEBI.

[lenHOCTH HAyYHOTO MO3HAHUSA:

c(OpPMHUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO CO BPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKM M OOIIECTBEHHOM MPaKTUKH, TOHUMaHUEM MaTeMaTHYeCKO Hayku Kak c(epbl 4eT0BEe4eCKOH
NESTEIBHOCTH, ITAIOB €€ Pa3BUTHUSA U 3HAUUMOCTH JUIsl pa3BUTHSI LIMBWIN3ALUU; OBJIAJICHUEM S3BIKOM
MaTeMaTUKd M MaTeMaTH4YeCKOM KyJbTypoll Kak CpEeJACTBOM IIO3HAHUS MHpA; TOTOBHOCTBHIO
OCYIIECTBIIATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO JeSTEIbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertamnpeaMeTHbIe pe3ysibTaThl OCBOEHHsI MPOrpaMMBbl ydeOHOro mnpenmera «MaTeMaTHKa
XapaKTEepPU3yIOTCS OBJIAJCHUEM YHUBEPCAIbHBIMU [IO3HABATEIbHBIMU JEHCTBUSAMY, YHUBEPCAIBbHBIMU
KOMMYHHUKAaTUBHBIMU JIEHCTBUSIMH, YHUBEPCAIbHBIMU PETYJISATUBHBIMU J1€HCTBUSMHU.

1) VHuBepcanbHble MO3HABaTENIbHBIE JEHCTBUS, oOecrneunBaoT (opMHpoBaHHE O0a30BBIX
KOTHUTHBHBIX IIPOLIECCOB OOydYaroImuxcs (OCBOGHHE METOAOB IO3HAHHUS OKpPY’>KAIOLIEro MHpa;

MPUMCHCHUC JIOTUYCCKUX, UCCIICAOBATCIIBCKUX onepaunﬁ, YMCHI/Iﬁ pa6OTaTB C HH(I)OpMaHHeﬁ) .



ba3oBble tornueckue NeUCTBUs:

BBISIBJIATh U XapaKTEPU30BATh CYLIECTBEHHBIE IPU3HAKY MaTEMAaTUYECKUX OOBEKTOB, IIOHATHH,
OTHOLICHUH MEXIy HOHATUS MH; (DOPMYJIUpOBaTh ONpEACICHHUS MOHATUH; YCTaHAaBIUBATb
CYIIECTBEHHBIN NpPU3HAK KJIACCH(PHMKAIMK, OCHOBAHHUS Ui OOOOLICHUS W CpPaBHEHUS, KPUTEPUU
IIPOBOJMMOI0 aHAJIN3a;

BOCIIPUHMMATh, (OpMyIupoBaTh U IPeoOpa3oOBbIBATh CYKIEHUSA: YTBEPAUTEIbHBIE MU
OTpULIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0IIUE; YCIOBHbIE;

BBISIBJISITH MATEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOPEUHS B (haKTax, JaHHBIX,
HAOJIOACHUAX W YTBEPXKACHUSX; IMpeiaraTb KPUTEPUM IS BBIABICHHUS 3aKOHOMEPHOCTEH H
MPOTUBOPEUHIA;

JiefaTh BBIBOJBI C HCIIOJNB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U HWHAYKTHUBHBIX
YMO3aKIOYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOT UM,

IIPOBOJAUTHh CAMOCTOATEIBHO JI0OKA3aTeNbCTBA MAaTEMAaTUYECKUX YTBEP)KIEHUH (TpsSMble U OT
IIPOTUBHOTI'0), BHICTPAUBAaTh apryMEHTALUIO, IPUBOAUTH MPUMEPBI U KOHTPIPUMEPHI; 000CHOBHIBATh
COOCTBEHHBIE CYXKJIEHUS U BBIBObI;

BBIOMpATH CIOCO0 pemeHust y4eOHOH 3anaun (CpaBHUBATh HE CKOJIBKO BAPHAHTOB PEIICHMUS,
BBIOMPATh HanOOJIee MOIXOAAIIHIHI ¢ YYETOM CaMOCTOSTEIHHO BBIZCICHHBIX KPUTEPHEB).

bazoBsle nccnenoBarenbckue qecTBUA:

UCIOJb30BAaTh BOIPOCHl KaK HCCIEN0BATEIbCKUI HWHCTPYMEHT IO3HaHUSA; (HOPMYIUpPOBATh
BOMPOCHI, (UKCUPYIOIIKME TPOTUBOpEUNE, MpodjIeMy, YyCTaHABIMBATh HMCKOMOE | JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CINIAHUPOBAHHBIA DKCIIEPUMEHT, HCCIIEI0OBAHUE 110 YCTAaHOBIIEHUIO
0cOOEHHOCTEH MaTeMaTHYeCKOro OObEKTa, SBJICHMS, MPOIEecca, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSAMHU, IIPOLIECCAMU;

CaMOCTOSITENIbHO (POpMyJIUpOBaTh O0OOLIEHUS W BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO
HaOJIOCHUs, UCCIIEIOBaHMs, OLIEHWBATh JOCTOBEPHOCTh IOJYYEHHBIX PE3yJbTaTOB, BBIBOJIOB M
0000I1IeHHI;

MIPOrHO3UPOBATh BO3MOXHOE pa3BUTHE IMPOLECCa, a TAKXKE Bbl JBUraTh MPEANOIOKEHHS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabota ¢ uadpopmanmeii:

BBISIBJIATh JI€PUIMTH MHPOPMALIMU, JaHHBIX, HEOOXOJMUMBIX JUIi OTBETa Ha BOMNPOC M IS
pelIeHus 3a/1a4H;

BbIOMpaTh ~ MHPOpPMAIMIO U3  UCTOYHUKOB  pa3IWYHBIX  THUIIOB,  aHAJIU3UPOBATH,
CUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3INYHBIX BUIOB U (OPM MPEACTABICHUS;

CTPYKTYpPUPOBaTh MH(POPMALIMIO, MPEJCTABIATh €€ B pa3iIMyHBIX (OpMax, HIUTFOCTPHUPOBATH

rpauyuecKy;



OLIEHUBATh HAAEKHOCTh HH(OPMAIIMU IO CAMOCTOSATENEHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.
2) VYuuBepcajibHble KOMMYHHUKATHUBHBIE JICUCTBHS, OOecmeunBaroT CGHOPMHPOBAHHOCTH
COLIMAJIbHBIX HABBIKOB 00YYaIOIIHXCSI.

Oobmenue:

BOCIIPUHUMATH U (POPMYJIMPOBATH CY>KACHUS B COOTBETCTBUH C YCIOBHSIMHU M LEJISIMU OOLICHHUS;
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHMSI B YCTHBIX M NMHUCHMEHHBIX TEKCTax, JaBaTh
MOSICHEHUSI 110 XO/1y pelIeHHs 3a/1a4i, KOMMEHTUPOBAThH MOJyUYEHHBIH pe3ybTaT;

B XOJ€ OOCYXIEHHs 3a/JaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMbI, MPOOIEMBI,
pemaeMoil 3ajauu, BBICKa3blBaTh MJIEH, HAllEJIEHHbIE HA IIOUCK PELIEHMs; COIIOCTABISATH CBOM
CYXKICHHSI C CYXIEHUSMHU JPYTUX YYaCTHUKOB JUaiora, oOHapyXMBaTh pa3iMuue U CXOJACTBO
MO3UIUH; B KOPPEKTHOH hopme HopMyIHpoBaTh pa3HOITIACHS, CBOU BO3PAKEHUS;

IIPEICTABIATh PE3yJbTaThl PpEUICHUsS 3aJaud, OSKCIEPHMEHTa, MCCIEA0BaHUs, IPOEKTa;
CaMOCTOSITEJIbHO BbIOMpATh (opMaT BBICTYIJICHUS C y4ETOM 3a/iay MPE3eHTAlUUd U OCOOEHHOCTEH
ayJTUTOPUH.

CoTpy1HUUYECTBO:

MOHMMAaTh W WCIOJIB30BaTh IMPEHMYIIECTBA KOMAHIHOW W HWHIUBUAYATbHOW DPa0OOTHI TpH
pelieHny y4eOHBIX 3a/1a4; IPUHUMATh 11€JIb COBMECTHOM JI€ATENbHOCTH, INIAHUPOBATh OPTaHU3ALINIO
COBMECTHOI pabOoThl, paclpeAensiTh BUIbI paboT, JOTOBApUBATHCS, 0OCYKAATh MPOILIECC U Pe3ybTaT
paboThl; 000011aTh MHEHHS HE CKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYINIOBBIX (opMax padoTel (0OCyKIeHHs, OOMEH MHEHUH, «MO3TOBbIE
IITYPMBI» U UHBIE); BHIIOJIHATH CBOIO YacTh PadOThI U KOOPIUHUPOBATH CBOU JICHCTBUS C JPYTUMHU
YjleHaMM KOMaHJbl; OIICHHWBaTh KayecTBO CBOEro BKJaJa B OOIMMN MPOAYKT IO KPUTEPHSIM,
c(OpMyIMPOBaHHBIM YYaCTHUKAMH B3aUMOAEHCTBHSL.

3) YHuBepcalbHBIE PETYJISATUBHBIE ICHCTBUA, OOeCHeuMBalOT (POPMUPOBAHUE CMBICIOBBIX
YCTaHOBOK U KM3HEHHBIX HaBBIKOB JIMYHOCTH.

Camoopranuzanus:

COCTABJIATh IUIaH, AJITOPUTM pEUIeHHs 3ajaud, BBIOMpPATh CIOCOO pEHIeHUs C Y4ETOM
UMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUpPOBaTh U KOPPEKTUPOBATH
BapHaHThI PELUICHUH ¢ y4€TOM HOBOI MH(OpMAIIIH.

CaMOKOHTpOJIb:

BJIaJIeTh HABBIKAMH I103HABaTEIbHON pe(IeKCHM KaK OCO3HAHHUS COBEpIIAeMbIX ACUCTBUI U
MBICIMTENBHBIX MPOLECCOB, UX PE3yJIbTaTOB; BIAJETh CHOCOOAMHM CAMOMIPOBEPKH, CAaMOKOHTPOIIS
IpolLecca 1 pe3yJibTaTa pelieHHsl MaTeMaTH4eCKON 3a/1auH;

MpeIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IpPH pPEIICHUWH 3aJadd, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAMJIEHHBIX OIINOOK,

BBISIBJICHHBIX prnHOCTCﬁ;



OLIEHUBATh COOTBETCTBUE PE3yJIbTATa eI U YCIOBUAM, OOBSACHATH PUUMHBI JTOCTHKCHUS UIH
HEJOCTHKEHHSI Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh OLIEHKY NMPHOOPETEHHOMY
OTIBITY.

NPEJMETHBIE PE3YJIbTATbBI

[IpenmeTHbie pe3ynbTaThl OCBOCHHS pabodell MporpaMmbl MO0 MaTeMaTHKE IMPEACTaBICHBI IO
rogaM oOy4eHHMs] B paMKaX OTHENbHBIX KypCOB B COOTBETCTBYIOIIMX pa3jeiax HacTosleH
[Iporpammel.

PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

PaGouas mporpamma yue6HOTo Kypca «Anredpa u Hayajla MaTeMaTH4YEeCKOI0 aHaIn3ay 0a30BOT0
ypoBHs i oboyyaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepanbHOr0 rocy1apCTBEHHOTO
00pa30BaTeNBLHOTO CTAaHJApTa CPETHEr0 O0IIero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, TPEABABISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHMIO, W TPAJUIMKA POCCHICKOTO
oOpazoBanus. Peanmzamus mporpamMmbl OOecrieurMBaeT OBJIQJCHHE KIIOYEBBHIMH KOMIETEHIIHSIMH,
COCTaBJISIOUIMMH OCHOBY [UIsI CaMOpPa3BUTHS M HEMPEPHIBHOTO OOpa30BaHMs, LEIOCTHOCTh
OOIIEKYJIbTYpHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHS JTMYHOCTH 00YUYaIOIIMXCS.

HEJA U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajga MaTeMaTHYECKOTO aHAIHM3a» SIBJSIETCS OJHUM U3 HauOoliee 3HAUMMBIX
B IpOrpamMMe CTapliiei IIKOJIbI, TOCKOJBKY, C OJJHOW CTOPOHBI, OH 00ECIeUYNBAET UHCTPYMEHTAIbHYIO
0a3y a1 M3y4eHHs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JPYTO CTOPOHBI, (HOPMUPYET JIOTUIECKOE
1 a0CTPaKTHOE MBIIUICHUE YUAIIXCs Ha YPOBHE, HEOOXOAMMOM JUIsl OCBOCHUS KypCOB MH()OPMATHKH,
OOIIIECTBO3HAHUS, HWCTOPHH, CJIOBECHOCTH. B pamkax [JaHHOTO Kypca ydalluecss OBIaJeBarOT
YHHUBEPCATbHBIM SI3BIKOM COBPEMEHHOW HayKH, KOTOpas (GOpMyIUpyeT CBOM JOCTHKCHHS B
MareMatuuyeckou opme.

Kypc anreOpbl m Hadan MaTeMaTHYeCKOTO aHAIM3a 3aKJIAJbIBACT OCHOBY ISl YCHEIIHOTO
OBIIQJICHUS 3aKOHAMH (PU3MKH, XUMUHU, OMOJIOTUHU, MOHUMAHHS OCHOBHBIX TEHACHIUNA KOHOMUKU U
OOIIECTBEHHOH JKU3HH, TIO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIONB30BaTh WX B TIOBCEJIHEBHOW XHM3HH. B TOXe Bpemsi OBIajcHHE
aOCTPaKTHBIMA ¥ JIOTHYECKH CTPOTHMH MAaTEMaTHYECKUMH KOHCTPYKIUSMH pa3BUBACT yMEHHE
HAXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTHHHOCTH YTBEPIKACHUS, UCIIOIB30BaTh 0000IIeHNE U
KOHKpETH3aIiio, abCTparupoBaHue U aHAJIOTHIO, (OPMHUPYET KpEaTHUBHOE M KPUTUUECKOE MBIIIJICHHE.
B xoze u3yuenus anreOpbl 1 HaYaJl MaTeMaTUYECKOI0 aHajIM3a B CTapIleil IIKOoJIe yJaIuecs MojIyqarT
HOBBIH OTIBIT PEIICHUS MPUKIATHBIX 33]1a4, CAMOCTOSTEIILHOTO TIOCTPOCHUSI MATEMaTHYECKIX MOJIeIei
peambHBIX CUTYallMii W WHTEPIPETAlUU TOJNyYeHHBIX pPEHICHWH, 3HAKOMATCS C MpHUMEpaMu
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTe B TpupoAe, HAykKe H B HCKYCCTBE, C BBIJIAIOIIMMUCS

MAaTEMAaTUUYCCKUMU OTKPBITUSAMHU U UX aBTOPaMHU.



Kpr OGH&I[&CT 3HAYUTCIBbHBIM BOCIIUTATCIIbHBIM ITIOTCHLIAJIOM, KOTOpBIfI PCAIMU3YCTCA KaK UCpe3
y4eOHBIH MaTepHuas, CIOCOOCTBYIOIMMKA (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M UYepe3
cneuuky  y4yeOHOM  JEATETBLHOCTH,  TpeOyromeld  CaMOCTOATENbHOCTH,  aKKypaTHOCTH,
HpOZ[OJDKHTCJIbHOﬁ KOHICHTpAallMWM BHUMAHUA U OTBETCTBCHHOCTH 3a HOJIy‘IGHHBIfI pe3yiibTar.

B ocHoBe Mmeroawku oOydeHHs] anreOpe W HadyajlaM MaTeMaTH4YeCKOro aHanu3a JIeKUT
JeSITeTbHOCTHBIN MPUHIIUT 00YYCHUSI.

Crtpykrypa Kypca «AinreOpa W Hayajia MaTeMaTHYECKOrO aHAIM3a» BKIIOYACT CICIyHOIINe
COZIepKATEIbHO-METOJMUECKUE THHUU: «HUnca U BEIIuCIeHus», « DyHKIMU U rpadukny, «Y paBHEHUS
U HepaBeHCTBa», «Hawama matemarmueckoro aHanmsa», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIC
COJIEPIKATEIIBHO-METOJUUECKUE JIMHUM HM3YYalOTCs Ha MPOTSHKCHUU ABYX JIET OOYYEHHUsS B CTapiuei
IIKOJIe, €CTECTBEHHO JIOTIOJIHSS IPYT JIPyra U IMOCTEIIEHHO HACHIIIAsICh HOBBIMUA TEMAMU U pa3iciiaMH.
JlaHHBIN KypcC SIBIISICTCSI MHTETPATUBHBIM, MMOCKOJIBKY OOBEIUHSET B ceOe colep:KaHue HECKOJIbKHX
MaTeMaTHU4YCCKUX NTUCHUIIIIUH: anre6pa, TPUT'OHOMCTpPUA, MaTeMaTHYECKUU aHaJIn3, TCOpUus MHOKCECTB
u ap. [To Mepe Toro kKak ydvamiecs OBJaJieBalOT BCE 0oJiee MUPOKUM MAaTEMATUYCCKUM arapaTroM, y
HUX IOCJIEIOBATEIBHO (POPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYIO MOJICITh
peaJIbHOM CUTyalluu, IPUMEHSATh 3HaHUS, IOJIy4eHHbIE B Kypce «Airedpa U Hayajia MaTeMaTH4eCKOIo
aHaJIM3a», JJIS PEHICHUS CaMOCTOSTENLHO C(OpPMYyIMpPOBAaHHONW MaTeMaTHYECKOW 3aJadd, a 3aTeM
WHTEPIPETHUPOBATH MOJTYYCHHBIH PE3yIbTaT.

ConepxatenpbHO-MeTOIMYECKass JTHHHUS «Yucia ¥ BBIYHMCICHUS 3aBepliacT (OpPMHpPOBAHUE
HABBIKOB HCIIOJIB30BAHUA HeﬁCTBHTGHBHLIX YHnCCii, KOTOPOC 6I)IJ'IO HAa4yaTO B OCHOBHOH IKoie. B
cTapuiel mkosie oco0oe BHUMaHUE YENIAeTcss (POPMUPOBAHUIO IPOUYHBIX BBIUHUCIUTEIbHBIX HABBIKOB,
BKJIIOUAIONUX B Ce0Sl MCIOJIb30BaHME PA3NUYHBIX (OPM 3amKCH JACWCTBUTEIHHOTO YHCIA, YMEHUE
paIOHATIBLHO BBIMIOJIHATE JEHCTBUS C HUMHU, JeNaTh MPUKUIKY, OLIEHUBATh pe3ynpTaT. OOydaromuecs
IMOJIy4arOT HaBbIKH HpI/I6J'II/I)KéHHBIX BBIqHCﬂeHHﬁ, BBITIOJIHCHU AL Z[eI\/’ICTBI/II\/’I C yuciiaMu, 3alilMCaHHbIMHU B
CTaHHapTHOﬁ (bopMe, HCIIOJB30BaHUA MAaTEMATHYCCKNX KOHCTAHT, OIICHUBAHHNS YU CJIOBBIX BBIpa)KeHHﬁ.

Jluaust «YpaBHEHUS U HEPABEHCTBA» pealln3yeTcsl Ha MPOTSHKEHUH BCET0 0Oy4YeHHsI B CcTapiiei
IIKOJIE, TOCKOJIbKY B KaXKIAOM pazjiesie MporpaMMbl IPEyCMOTPEHO pPellieHUe COOTBETCTBYIOIINX 3a/1a4.
O6yan-OHII/I€C$I OBJIAACBAKOT pasiinuHbIMU METOAaMU pemicHuAd I EIbIX, palnOHAJIbHBIX,
UppPALMOHANIBHBIX, [OKA3aTeNbHbIX, JIOTApUPMUUYECKMX M TPUTOHOMETPUYECKUX YpaBHEHHI,
HEpaBeHCTB M UX cucreM. [loydeHHble yMEHMsI UCHOJB3YIOTCS INPU HCCIETOBaHUM (QYHKUIUH C
MOMOIIIBIO0 TIPOU3BOHOM, PEIIEHWH TPUKIATHBIX 3a7ad U 33/ad Ha HAXOXKIEHUE HAuOONBIIUX U
HAaUMEHBIINX 3HaueHWH ¢GyHKuuu. JlaHHas coaepkaTtenbHash JUHUS BKIOYaeT B ce0s Takke
(dbopMHpOBaHNE YMEHHH BBIMOIHATH pacuy€Thl Mo (popmyram, mpeoOpa3oBaHUs HEbIX, PAllMOHAIBHBIX,
MPPALMOHAIBHBIX U TPUTOHOMETPUYECKNX BBIPAKEHHM, a TAKXKE BBIPAKEHNUN, COACPKALIUX CTEIIEHU U
norapudmbl. braronaps uzydeHuro anreOpanyeckoro Marepuaia MpoUucXOoauT JajbHeuIee pa3BUTHE

AITOPUTMHUYCCKOT'O U a6CTpaKTHOP0 MBINUJICHUS Yy4dallluXcs, (I)OpMI/Ipy}OTCSI HaBbIKW JCAYKTHBHBIX



paccyxIeHuid, pabOThl C CHMBOJIBHBIMU (hOpMaMH, MIPECTABICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH
B BHUJEC PABEHCTB U HepaBeHCTB. AnreOpa mpemsaraet 3QQGEeKTUBHbIE WHCTPYMEHTHI JJISl PEIICHUs
MIPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aJa4, HaIJSIAHO JAEMOHCTPUPYET CBOM BO3MOXXHOCTH KaK
SI3bIKA HAYKH.

CopepxarenbHO-MeTOIMYeCKas THHUS « DYHKIINH U TPpaQHUKN» TECHO MEePETUIeTAETCs C IPYTUMU
JIMHUSAMH Kypca, IOCKOJIbKY B KaKOM-TO CMBICIIE 33J1a€T MOCIEN0BATEIbHOCTh U3YyUYEHUsI MaTepHaa.
W3yyenue cTemneHHOM, MOKa3aTelIbHOM, JorapupMuueckoil W TPUTOHOMETPUYECKHX (PYHKIHMH, HX
CBOWCTB ¥ rpad)KOB, UCIIOIH30BaHME PYHKIIHIA TSI PEIICHUS 3a/1a4 U3 JPYTUX YUYEOHBIX MPEAMETOB U
peanbHON KU3HU TECHO CBSI3aHO KaK C MATEMATHYECKUM AHAJIM30M, TaK U C PELICHUEM YPABHEHUHN U
HepaBeHCTB. [Ipu 3ToMm Gosblioe BHUMaHKE yensercs GOpMUPOBAHUIO YMEHHUSI BbIpaxaTh (hopMyIaMu
3aBUCHUMOCTH MEXAy Pa3jIHYHbIMH BEIMYMHAMH, UCCIIEJOBATh MOJy4YeHHbIE (PYHKIMH, CTPOUTH HX
rpaduku. Martepuan 3TOM COAepKATEIbHOW JTUHUHM HAIlCJICH Ha Pa3BUTHE YMEHUW W HABBIKOB,
MTO3BOJISIFOIINX BBIPAXKATHh 3aBUCUMOCTH MEXKy BEIIMYMHAMH B Pa3IMIHON (hopMe: aHATMTHYECKOM,
rpaduyeckoil u cioBecHOU. Ero m3yuenue cnocoOCTByeT pa3BUTHIO alTOPUTMHUYECKOTO MBIIIICHHS,
CHOCOOHOCTH K 00OOIICHUIO 1 KOHKPETU3aIluH, UCIIOJIb30BAHUIO aHATIOTUH.

ConepxxarenpHas juHHS «Hagama wmaTeMaTHyeckoro aHaim3a» IO3BOJSET CYHIECTBEHHO
pacHIMpUTh KPYr KaK MaTeMaTHYEeCKUX, TaK W MPUKIAJHBIX 3a7ad, JOCTYIHBIX OO0Yy4YalomUMCs, Y
KOTOPBIX MOSBISETCSI BO3MOKHOCTH HCCIIEZIOBATh M CTPOUTH Tpaduku (PyHKIMHA, ONpEenensTh HX
HauOOJIbIINE U HAUMEHBIIINE 3HAYECHHU S, BBIYUCISATH 10U PUryp v 00bEMBI Tell, HAXOAUTH CKOPOCTHU
1 YCKOPEHU IpolieccoB. [JaHHas conepkaTenbHas JMHUA OTKPBIBAET HOBBIE BO3MOKHOCTH OCTPOCHHUS
MAaTEMaTUYECKUX MOJEJIEH peaIbHBIX CUTYAlMi, HAXOKICHUS HAWJTYUIIErO PEIIEHUS B IPUKJIIAIHbIX, B
TOM YHUCJIE COLIMAIbHO-I)KOHOMUYECKHUX, 3a/1adyaX. 3HAKOMCTBO C OCHOBaMU MaT€MaTUYECKOr0 aHalIn3a
CHOCOOCTBYET pa3BUTHIO aOCTPakTHOTO, (POPMATBHO-TIOTUYECKOTO M KPEATUBHOTO MBIIUICHHUS,
(hopMHUPOBAHMIO YMEHUW pacro3HaBaTh MPOSBICHHUS 3aKOHOB MAaTEMaTHKH B HayKe, TEXHUKE H
uckyccrBe. OOyuaromiyecs y3HAIOT O BBIIAIOIIMXCS pPe3yJibTaTax, MOJYYEHHBIX B XOJE Pa3BUTHS
MaTeMaTUKHU KaK HayKH, U UX aBTOpax.

ConepxxarenpHO-MeTOIMYECKasT JUHUSA «MHOXKECTBa M JIOTMKa» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPUH MHOKECTB. T€OpPETUKO-MHOKECTBEHHBIE MPEICTABICHUS POHU3BIBAIOT BECh KypC
IIKOJILHOM MaTeMaTUKH U MpeJjiaraloT Haubosjee yHUBEPCATbHBIN SA3bIK, 00BEIUHSIONINN BCE pa3aeIibl
MAaTeMaTUKU U €€ MPHUIIOKEHUM, OHU CBS3BIBAIOT Pa3HbIE MATEMATHYECKHE IUCLHMIUIMHBI B €IUHOE
uenoe. [103ToMy BakHO 1aThb BO3MOYKHOCTH IIKOJIBHUKY ITOHUMATh TEOPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHON MaTeMaTUKHU U UCITOJIb30BaTh €ro I BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa um Hayama MaTEeMaTHYECKOrO aHajiM3a» MPUCYTCTBYIOT TaKK€ OCHOBBI
MaTeMaTU4eCKOro MOJICTUPOBAHUS, KOTOPHIE MPU3BAaHBI CHOPMHUPOBATH HABBIKU TTOCTPOCHUS MOJIETICH
peabHBIX CUTYAIU, UCCIIEOBAHMS ATHX MOJEIIEH ¢ IMOMOIIBIO anmnapara ajare0pbl 1 MaTeMaTH4eCcKOro

AHAJIN3a U UHTCPIPCTALIUHN ITOJTYYCHHBIX PC3YJIbTATOB. Takue 3agaHus BIVICTEHBI B KaXKIbIM 13 pas3aciioB



IIPOrPaMMBl, IOCKOJIBKY BECh MaTepuall Kypca HIMPOKO UCIOIb3YETCs IS PELIEHUS IPUKIIaJHBIX 3a1au.
[Ipu pemeHun peanbHBIX NMPAKTUYECKUX 3aJad ydallldecs pa3BUBAIOT HAOIIOATENbHOCTh, YMEHUE
HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsl, HCIOJb30BAaTh  aHaJIOTHI0, 0000mWaTh U
KOHKpPETH3UpPOBaTh MpodiaemMy. JlesaTenbHOCTh M0 (POPMUPOBAHUIO HABBIKOB PELIEHMS IPHUKIAIHBIX
3aJa4 OpPraHU3yeTcsl B MPOLIECCe M3YUEHHs BCEX TeM Kypca «Anredpa M Havajga MaTeMaTUYECKOTO
aHaJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

B yueOHOM 1u1aHe Ha M3ydeHHe Kypca aareOpsl M Hadyal MaTeMaTHYeCKOro aHaiu3a Ha 0a30BOM YpOBHE
oTBoaUTCS 2 yaca B Hezenro B 10 kimacce u 3 yaca B Hejeno B 11 kimacce, Bcero 3a aBa rojga oOyueHust
— 170 gacos.

COJAEPKAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHMUA)

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucsia ¥ BLIYUCICHUA

Parmonanbhele uncina. OOBIKHOBEHHBIE M JECSTUYHbIE JPOOU, IPOLIEHTHI, OECKOHEUHbIE
nepuouveckue Apoou. ApudmMeTrnueckue onepaiy ¢ paoHAIBHBIMU YHMCIIaMH, TPE0Opa30BaHUs
YHCIIOBBIX BeIpaykeHH. [IpuMeHenne npobeii u mMpoLeHTOB IS PEHICHUs TPUKIIaIHBIX 3a/1a4 U3
Pa3IMYHBIX OTpacieil 3HaHUW U peaTbHON KU3HU.

JlelicTBUTEnbHBIE yncia. PalinoHanbHble U UppallMOHATIbHBIE YUCIa. ApU(pMETHUYECKHE ONIepaluy ¢
NeWCTBUTENEHBIMU unciiamMu. [IpuOnmKkEHHbIC BEIYUCIICHUS, TPABUIIA OKPYTICHUS, IPUKUAKA U
OILIEHKA Pe3yJIbTaTa BhIYUCICHUM.

Crenens ¢ nenbiM nokaszaresneM. CtangapTHas GopMa 3anucu AeHCTBUTEIBHOTO YHCIIA.
Vcnonb3oBanue noaxo el popmbl 3anucu AeHCTBUTEIbHBIX YHCEI JJISl PEIICHUs TPAKTHYECKUX
3aJ1a4 U MpeJICTaBICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypajabHOU cTeneHu. JlefcTBUs ¢ apuPMETUUECKUMU KOPHSIMU
HaTypaJbHOM CTEIIECHHU.

CuHyC, KOCHHYC U TAaHT'€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, ApKTAHI€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHus1 1 HepaBeHCTBA

ToxnecTBa U TOKIECTBEHHbIE IPEOOPA30OBAHUSL.

ITpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI.
VYpaBHeHMe, KOpEHb ypaBHEeHUs. HepaBeHCTBO, penieHre HepaBeHCcTBa. MeTo 1 MHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-PALIMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemrenne nppanoHanbHBIX YPaBHEHUN U HEPABEHCTB.

Pemennie TpUroHOMETPUUECKUX YPaBHEHUIA.

HpI/IMCHCHI/Ie ypaBHeHI/Iﬁ 1 HCPABCHCTB K PCHICHUIO MATCMATUYICCKHUX 3a/]a4 U 3a1a4 U3 PA3JIMIHBIX



o0JacTeil HayKH U peasbHOM KU3HH.

DOyHKUUM U rpaduku

Oynkus, cnocoObl 3ananus Gyakmuu. ['paduk GyHkiuu. Bzaumuo o6patabie GyHKIHH.
O6nactp omnpeneneHuss 1 MHOXKecTBO 3HaueHuH pynkiun. Hym dynkmm. [IpomexyTku
3HAKOIOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKLIUH.

Crenennas GyHKIUS ¢ HATYpaJIbHBIM U 11eIbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiCTBa U
rpaduk KOpHs N-0if cTeneHu.

Tpuronomerpuieckas OKpy>KHOCTb, OIPECICHHE TPUTOHOMETPUIECKUX (PYHKIUH YUCIOBOTO
apryMeHTa.

Hauyana maTeMaTHuyeckoro anajaimnsa

[TocnenoBarenbHOCTH, CIOCOOBI 331aHUA MTOCIIE0BaTEIbHOCTEH. MOHOTOHHBIE MTOCIEA0BATEIHLHOCTH.
Apudmerndeckas U reoMeTpudeckas nporpeccuu. beckoneuno yObIBaro1as reoMeTpudeckast
nporpeccusi. Cymma 6ecKOHEUHO yObIBatoIlel reoMeTpuyecKoil mporpeccun. @opmyiia CI0KHbBIX
mpoLeHToB. Vcronb30BaHNe MPOrPeCcCUu sl peLIeHHs pealbHbIX 33/1a4 MPUKIIAIHOTO XapaKTepa.
MHuoxecTBa H JIOTHKA

MHoxecTBO, onepaiuu Haj MHOKecTBaMH. [{narpammel Ditniepa—Benna. [Ipumenenue TeopeTuko-
MHO>KECTBEHHOT0 arrapara Jyisi ONUCaHUsI peabHbIX [IPOLIECCOB U SBJICHUH, IPU PELICHUH 3a/1a4 U3
IPYTUX YYEOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CieICTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yucna v BbIYMCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haku 1e1MMOCTH LIETIBIX YHCEN.

Crenens ¢ panmoHaabHbIM NOKa3aTesneM. CBONCTBA CTENIEHH.

Jlorapudm uucna. Jlecaruunblie U HaTypajbHbIE JOrapu(Msl.

YpaBHeHus1 M HepaBeHCTBa

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX JIOTapU(MBI.

ITpeoOpa3oBaHue BBIpAXKEHUH, COAECPIKAIIMX CTENEHH C PAllMOHAIBHBIM [TOKA3aTEJIeM.

[Iprmepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHUS! U HEPABEHCTBA.

Jlorapudmuuecknue ypaBHEHNS U HEPABEHCTBA.

CucreMbl TMHEVHBIX YPaBHEHUHN. PellleHne npuKiIaHbIX 33434 C IOMOIBIO CUCTEMBI TMHEWHBIX
YPaBHEHHUH.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CHCTEM U HEPABEHCTB K PEILIEHUI0 MaTeMaTHYECKUX 3aay U 3a7a4 u3
pa3nu4HbIX 001acTeil HAyKH U PeaTbHOM KU3HHU.

DYyHKUMH U TPAPUKHU



@Oyukuus. [lepuoanyeckue pyHkuuu. [IpomMexyTKn MOHOTOHHOCTH (YyHKIHMU. MaKCUMYyMBI U
MUHUMYMBbI QyHKIMU. Hanbonbiee 1 HauMeHsbllIee 3HaueHne (PyHKIMHY Ha IPOMEXKYTKE.
Tpuronomerpuueckue GyHKIINN, UX CBOMCTBA U rpaduKH.
[TokazarenbHas u norapudmudeckas GyHKIHMH, UX CBOWCTBA U TpaHKH.
Hcnonp3oBanue rpadukoB GyHKIUN A7 pEIIeHHs YpaBHEHHUH 1 JIMHEHHBIX CHCTEM.
Hcnonb3oBanue rpadukoB GyHKIMN A7 UCCIIEJOBAHUS MPOLIECCOB U 3aBUCUMOCTEN, KOTOpBIE
BO3HUKAIOT IPH PEILIEHUH 33Ja4 U3 APYIHX YUEOHBIX PEIMETOB U PeaIbHOM KU3HHU.
Havana maTreMaTH4ecKoro anajamnsa
HenpepoiBable pyHKINU. METOA HHTEPBAIOB JIJIsl pEILICHUS] HEPABEHCTB.
[TpousBognas pyukiuu. ['eomeTpuueckuii 1 GU3MUECKUI CMBICT TTPOU3BOIHOM.
ITpon3zBonHbIe 1eMeHTapHbIX QYHKIUN. DOpMYJIIbI HAXOXKAECHUS IPOU3BOJHON CYMMBI,
MIPOU3BEACHUS M YACTHOTO (DYHKITHIA.
[TpumMeHeHne TPON3BOTHON K UCCIETOBAHHIO (DYHKIIMI HA MOHOTOHHOCTB M SKCTPEMYMBI.
Haxoxnenue HauOoJIbIIero 1 HAMMEHbLIEro 3Ha4eHUsl GYHKIUU Ha OTPE3Ke.
[TpuMeHeHMe NPOU3BOIHON AJIs1 HAXOXK/IEHUS HAWTyYIIero pelleH!s B IPUKIIAJAHbIX 3ajadax, A
OTIpe/IeNICHUs] CKOPOCTH IIPOIIecca, 3aIaHHOTO (GOPMYJIION HITH TpadhuKOM.
IlepBoobOpaznas. Tabnuma nepBooOpasHbIX.
WuTterpai, ero reoMmeTpudeckuii U pusnueckuil cMpici. Berancnenue uarerpana no gopmyie
Herorona—JleitOHumna.
INJIAHUPYEMBIE PE3YJIbTATbBI

OcBoenue yueOHOro npeamera «MaTemaTuka» JOJKHO 0OecrieurBaTh JOCTH)KEHHUE HAa YpOBHE
cpeaHero ooOmiero o0pa3oBaHMs CIEIYIOIIUX JUYHOCTHBIX, METAaNpeAMETHBIX M MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3ysbTaThl OCBOEHUS TMporpaMMmbl ydeOHoro mpenMera «MaTtemaTtuka»
XapaKTEePU3yIOTC:

I'pak1aHCKOE€ BOCIIMTAHUE:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUN 00YUAIOIIErocs] KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUMCKOTO OOIECTBa, MPEACTaBICHUEM O MATEMAaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUM, MPOIEAYp TPakKJaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHI W TIp.),
YMEHHEM B3aUMOJICHCTBOBATh C COIMAIBHBIMU WHCTUTYTAMU B COOTBETCTBHH C WX (YHKIUSMHU U
Ha3HAYCHHUEM.

HanHOTqucxoe BOCTIMTAHHUC!

c(OPMHUPOBAHHOCTHIO POCCUNUCKON TIPAKAAHCKOW HACHTUYHOCTH, YBAKEHHUS K MPOLUIOMY U

HaCTOAIICMY pOCCHfICKOfI MaTreéMaTuKy, ICHHOCTHBIM OTHOIICHHUEM K JOCTHXXCHHAM pOCCHfICKPIX



MAaTE€MaTUKOB U POCCUMCKON MaT€MaTUYECKON MIKOJIbL, K UCIIOJIB30BAHUIO 3TUX JOCTHKCHUM B IPYTUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH.

JYXOBHO-HPABCTBCHHOT'O BOCITUTAHMS:

OCO3HAaHMEM JTyXOBHBIX LIEHHOCTEH POCCUHCKOT0 Hapo/a; chOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHMsI, ’TUUECKOTO MTOBEACHHUSI, CBA3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM JOCTHKEHUM HAYKU U
JEsTeIbHOCTBIO YUEHOT0; OCO3HAHMEM JIMYHOT'O BKJIaJa B IOCTPOEHHE YCTOMUUBOrO Oy IyLIEro.

OCTETUYECKOE BOCITMTAHHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3a7ad, PEIICHUN, PacCYXICHUW; BOCHPHUMYUBOCTHIO K MATEMAaTHYCCKUM acCIEKTaM
pa3IMYHbIX BUJOB UCKYCCTBA.

Pusznyeckoe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS MPUMEHATh MaTeMAaTUYECKUE 3HAHUS B MHTEpEcax 370pPOBOTO U
6e3omacHOro 00pasa KHM3HH, OTBETCTBEHHOTO OTHOLICHHUS K CBOEMY 3JI0POBBIO (3J0POBOE MUTAHUE,
cOamaHCHUpPOBAHHBINA PEXHUM 3aHATHI M OTAbIXa, peryjspHas Quandeckas akTUBHOCTD); (PU3UUECKOTO
COBEpIICHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHON JAESTEIbHOCTHIO.

TpynoBoe BoCIIMTAHUE:

TOTOBHOCTBIO K TPY/Ay, OCO3HAHUEM IICHHOCTH TPYJIOJIFOOUS; HHTEPECOM K Pa3IHuHbIM chepam
npodecCHOHANBbHON JIeATENbHOCTH, CBSI3aHHBIM C MaTEeMaTHKOM M €€ MPHIOKEHUSMU, YMEHHUEM
COBEpIIaTh OCO3HAHHBINM BBHIOOp Oynymied mpodeccun U peann30BbIBATH COOCTBEHHBIE >KM3HEHHbBIC
IUIaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaT€MaTHYeCKOMY OOpa30BaHHIO U caMOOOpa30OBaHMIO Ha
MPOTSDKEHUM BCEM KU3HM, FOTOBHOCTHIO K AKTHBHOMY YYAaCTHIO B PEIICHUH MPAKTHUYECKUX 3a]1a4
MaTeMaTUYeCKOW HAMPaBIEHHOCTH.

OKOJIOTMYECKOE BOCIINTAHHE:

C(bOpMI/IpOBaHHOCTI)IO 9KOJIOTHYECKOMN KYJbTYPHI, IIOHUMAaHHUEM BIIMSAHUA COMUAJIBHO-
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHNE MMPUPOJHON U COLIMAIbHON Cpeibl, OCO3HAHUEM IT100aIbHOTO
XapakTepa SKOJOTHYECKHX MpoOIeM; OpHeHTalMed Ha MPUMEHEHHE MaTeMaTU4YeCKUX 3HAHUN s
pelieHns 3a1a4 B 00JIaCTH OKPYXKAIOIIeH cpebl, MIIaHHPOBAHUS MOCTYIKOB U OIEHKHA MX BO3MOXKHBIX
MOCTEACTBUM JJIsI OKPY>KAKOLIEH CPEIbI.

HGHHOCTI/I HAay4YHOT'O ITO3HAHMA:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHMSI, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOLIECTBEHHOW MPAKTHKH, TOHMMaHHEM MaTeMaTH4eCKOH HayKu Kak cepbl yeroBedecKoi
JESATEIBHOCTH, 3TANlOB €€ Pa3BUTHUS U 3HAYMMOCTH JUISl Pa3BUTHS LIUBUWIM3ALMH; OBJIAJIEHUEM S3BIKOM
MareMaTHKd M MaTeMaTU4YeCKOM KyJIbTYpOM KaK CpEeICTBOM IIO3HAHUS MHUPA; TOTOBHOCTBIO
OCYILIECTBJIATH IPOEKTHYIO U UCCIIEI0BATEIBCKYIO IEATEIBHOCT NHANBHTyaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI



MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUS MPOrpaMMbl yuyeOHOro mpeamera «MareMaTtukay
XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU OCUCMBUIMU, YHUBEPCATIbHBIMU
KOMMYHUKAMUBHBIMU OeliCMBUAMU, YHUBEPCANbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1) Vuusepcanvuvie noznasamenwvnole oelicmaus,  obecneuugaiom  opmuposanue  6a308bIx
KOCHUMUBHBIX NPOYecco8 00yHaruuxcsi (0ceoeHue Mmemooo8 NO3HAHUSL OKPYHCAIOUe20 Mupa;
npuMeHenue 102UYEeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomamsos ¢ uHgopmayueti).

ba3oBble Jornueckue NeHCTBUL:

e BBIIBJIATH U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKN MaTEMaTUYECKHX O0BEKTOB, OHATHH,
OTHOIICHUHA MEXIy TOHATHAMHU; (HOPMYITUPOBATH ONPEACICHHUS TOHITUN; yCTaHABIMBATh
CYLIECTBEHHBIN NPU3HAK KIacCU(UKALUMK, OCHOBaHUS Ui 0000IIEHUS U CPABHEHUS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

e BOCIpPUHHMATH, (HOPMYyTUPOBaTH U MPEOOpPA3OBBIBATH CYXKACHUSA: YTBEpAUTEIbHBIC U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;

e BBIABJIATH MaTEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS B (haKTax, JaHHBIX,
HAOJIIOACHUAX U YTBEPXKICHUSX; IMpeJylaraTb KPUTEPUU JUISL BBISIBICHHUS] 3aKOHOMEPHOCTEH U
IIPOTUBOPEUUI;

e JeJIaTh BBIBOABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFO4YE€HNH, YMO3aKIIIOUEHHUH 110 aHAJIOTUN;

e IIPOBOJUTH CAMOCTOSITEIBHO JOKA3aTEIbCTBA MATEMaTHUECKUX YTBEPKJIEHHH (IpsMble U OT
IIPOTUBHOI'0), BBICTpaUBaTh APryMEHTAIMIO, IPUBOAUTH NPUMEPHl M KOHTPIPUMEDSI;
000CHOBBIBAaTh COOCTBEHHBIE CYKJCHHUS U BHIBOJIBI,

e BbIOMpaTh croco0 pemeHus y4eOHOH 3ahauu (CpaBHHUBATh HECKOJIBKO BApMAHTOB pEILEHUS,
BbIOMpaTh HauboJee MOIXOASIINHI ¢ YYETOM CaMOCTOSITENbHO BBIJCICHHBIX KPUTEPHEB).

bazoBrIe HccaenoBaTEILCKIE ACHCTBUS .

e HCIOJNB30BaTh BOIPOCHI KaK HCCIIEIOBATEIbCKUA WHCTPYMEHT IO3HaHUS; (HOpMYIHpPOBaTh
BONPOCHL, (DUKCHPYIOIIHE MPOTUBOpEUHE, MpOoOIEeMy, yCTaHABIMBAaTh HCKOMOE U JAHHOE,
(GhopMUPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

e TMPOBOJUTH CAMOCTOSATEIHHO CIUTAHUPOBAHHBIHN SKCIIEPUMEHT, UCCIIEI0BAHNE TI0 YCTAHOBJICHHIO
OCOOCHHOCTEH MaTeMaTW4ecKOro OOBEKTa, SIBJICHHUS, IMPOIIECCa, BBIABICHUIO 3aBUCHMOCTEH
Memny O6”I)€KT3MI/I, SIBJICHUAMU, HpOIICCCZlMI/I;

e  CaMOCTOATEIHHO (HOPMYIHPOBATH OOOOIIEHHUS W BBIBOJBI IO pe3yibTaTaM MPOBEAEHHOTO
HaOII0IeHNs1, UCCTIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH IMOTYYCHHBIX PE3yIbTATOB, BEIBOJIOB U
0000IIIeHMI;

o HpOFHOSI/IpOBaTB BO3MOXXHOC pa3BI/ITI/Ie HpOH@CCﬁ, a TAKXKE BBIABUI'aThb HpeJIHOJ'IO)KeHI/IH 0 €ro
Pa3BUTUU B HOBBIX YCIIOBHUSX.

PaGora ¢ nadopmanuei:




e BBIBIATH JAepuIMTH MHDOPMAIMH, JAHHBIX, HEOOXOMMMBIX JJisi OTBETA HA BOMPOC U JUIS
peIIeHs 3a/1a9H;

e BbIOMpaTh  HWHPOPMAIMIO W3  HWCTOYHUKOB  pA3IMYHBIX  THIIOB,  aHAJIWU3UPOBATh,
CUCTEeMATHU3UPOBaTh W HMHTEPIPETUPOBATH HMH(DOPMAIMIO pA3IHYHBIX BHIOB U (GOpM
MIPE/ICTABIICHHS;

e  CTPYKTYpHpPOBaTh MH(POPMAIHIO, MPEICTABIATh €€ B Pa3IMYHBIX (opMax, WILTFOCTPHPOBATH
rpauvecKu;

e  OIIEHWBATH HAEKHOCTh HH(HOPMAIIUHU IO CAMOCTOSTEIIEHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Yuueepcanvhvie KOMMYyHUKAMUBHbIE OelicmEus, obecneuusarom cgpopmuposannocme

COUUAIbHBIX HABBLIKOB 06yl¢ai0u4ux0}z.

OOuenue:

BOCIIpUHUMATL U q)OpMy.TIPIpOBaTb CYXKIACHUSA B COOTBETCTBUH C YCIIOBHUAMU U LICIISIMU OGH.[CHI/ISI;
SICHO, TOYHO, 'PaMOTHO BbIPpAKaTh CBOIO TOYKY 3PCHUS B YCTHBIX U TIMCbMCHHBIX TCKCTAX, 1aBATh
HOSICHEHHMS 110 X0y PEIICHUS 3aa4i, KOMMEHTHPOBATh ITOJIyYCHHbIH pe3yJIbTar;

e B XOome OOCYXICHHUS 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYKIAaeMOW TeMbl, MPOOJIEMBbI,
pemaeMoi/’I 3aaa4u, BbBICKA3bIBaTb WACHU, HALICJICHHBIC HAa IMMOUCK PCIICHUA; COIIOCTABJIATL CBOU
CYKACHUA C CYXKIACHUAMU APYIUX YYaCTHUKOB Jualiora, O6Hapy)KI/IBaTI) pasiiniuec U CXoaCTBO
HO3UIIKI; B KOPPEKTHOI (hopme GopMyTHpOBATh pa3HOIIIACHS, CBOU BO3PAKCHUS;

e TMPEICTABISATh PE3YNbTAaThl PEIICHUS 33Jauyd, OKCICPHUMEHTA, HCCICIOBAHUS, IIPOCKTa;

CaMOCTOATCIIbHO BI)I6I/IpaTI> (1)OpMaT BBICTYIIVICHUA C yqéTOM 3aa4 IMpe3CHTauuu U

0CcOOEHHOCTEH ayTUTOPHH.

CoTpyJIHUYECTBO:

MOHMMaTh W UCIIOJIb30BaTh INPEHMYIIECTBA KOMAHIHOM W HMHIUBUAYaTbHOW pPabOTHl HpU
pemieHHH y4YeOHBIX 3a/Ja4; MPUHUMATh [Eb COBMECTHOH JEeSATEIBHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOU palOTHI, pacmpeaeaTh BUIbI paboT, JOTOBAPUBATHCS, 00CYKIATh
IpoIecC U pe3ysbTaT paboThl; 00001I1aTh MHEHHS HECKOIBKHUX JIIOJIEH;

e yuYacTBOBaThb B TIpYyNINOBBIX (opmax paboTsl (00CykIeHHs, OOMEH MHEHHUH, «MO3rOBbIE
IITYPMBbI» W WHBIC); BBIOJIHATH CBOIO YacCTh pabOTHl W KOOPAMHUPOBATH CBOU JIEHCTBHUS C
JIPYTUMH 4YICHaMU KOMAaHbl; OIIEHWBATh KA4eCTBO CBOETO BKJIaZa B OOIIMH TPOIYKT IO
KpUTEPHSIM, CHOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vnusepcanvuvie pecynamuensie oelicmsus, obecneuusarom  Gopmuposanue  CMbiCI08bIX
YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUYHOCTIU.

CaMoopraguzarusi:

COCTaBJIATH IJIaH, AITOPUTM PELICHHUS 33]]a4, BBIOMPATh CIIOCO0 PeLeHHs C yUETOM UMEIOIINXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BApUAHTHI PEILICHHH ¢

yu€TOM HOBOM HH(pOpMAIIHH.



CaMOKOHTPOJIb:

e BIAJETh HaBBIKAMH MO3HABATEIbHOW pedIeKCMH KaK OCO3HAHMsSI COBEPIIAEMBIX IEHCTBHUI U
MBICIUTENBHBIX ~ MPOLIECCOB, HX pPE3yJbTaTOB; BIAAETh CIOCO0AMH  CaMOIPOBEPKU,
CaMOKOHTPOJIA IIPOLiecca U pe3ysibTaTa peIIeHNss MATEMAaTUIECKON 3a1a4H;

e IIPEABUAETH TPYAHOCTH, KOTOpPBIE MOIYT BO3HUKHYTb I[pU PELICHUH 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IAHHBIX, HAlJICHHBIX OLINOOK,
BBISIBIICHHBIX TPYJAHOCTEH;

. OLCHUBATH COOTBCTCTBUC PE3YyJIbTaTa LUCIN U YCIIOBUAM, OOBICHSTH MPUYIUHBI JOCTHKCHUA U
HEOOCTUXXCHUA PE3YJIbLTATOB ACATCIIbHOCTH, HaxoaUuThb OI_HI/IGKY, JaBaTb OLICHKY
PUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIbTATHI

OcBoenne yueOHOTO Kypca « Anredpa n Hayana MaTeMaTHIeCKOro aHaIM3a» Ha YPOBHE CPETHETO
o01rero 06pa3oBaHus JOKHO 00ECTIEUNBATH JOCTIXKEHUE CIICAYIONIMX PEAMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB:

10 KJIACC

Yuciia 1 BbIYUCICHUA

OHepI/IpOBaTI) IMOHATHUAMUA: PpPaAlUOHAIBHOC U I[CflCTBI/IT@JH:HOG YHUCIJIO, OOBLIKHOBEHHAS U
necsiTuuHasi ApoOb, TPOLEHTHI.

Boinonusate apudmeTryeckue onepamuy ¢ pallMOHAIBHBIMU U IEHCTBUTEIbHBIMH YUCIIAMHU.

BoinonHATe npuOIMKEHHBIE BBIYMCIEHUS, UCIOJIb3Ys IPABUIIa OKPYIJIEHUS, AeJIaTh NIPUKUIKY U
OLICHKY p€3yJIbTaTa BBIYUCIICHU.

OmnepupoBaTh MOHATUSAMH: CTENEHb C LEJIBIM IIOKa3zaTesleM; CTaHAapTHas ¢opMma 3amnucu
JeWCTBUTENLHOTO YHCIIa, KOPEHb HATYPaJbHON CTENEHM; UCIOJIb30BaTh MOAXOAILYI0 (GopMy 3amucu
HGfICTBI/ITCJIBHBIX YUCCII I PCIICHU MMPAKTUICCKUX 3aaa4 U NPCACTABICHUS JaHHBIX.

OHepI/IpOBaTI) MOHATHAMU: CHUHYC, KOCHMHYC WM TAHI'CHC IHPOU3BOJIBHOTO YyTJia; HCIIOJb30BaTh
3aIUCh MPOU3BOJIBHOTO yIjla Yyepe3 o0paTHbIe TPUTOHOMETPUYECKHE (PYHKIINH.

YpaBHeHNs U HEPABEHCTBA

OnepupoBaTh MOHATHSAMH: TOXAECTBO, YpPaBHEHHE, HEPABEHCTBO; LIEJOE, pAalMOHAIBHOE,
MPPALMOHAIIEHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHHUE;

BoinonHsATe npeoOpa3zoBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUH U peliaTb TPUTOHOMETPUUYECKHE
YPaBHEHUS.

BrImonHATe npeoOpa3oBaHus LENbIX, PallMOHAIBHBIX U UPPALMOHATIBHBIX BEIPAXKEHUH U pelIaTh
OCHOBHBIC THUIIbI LCJIBIX, PAIIMOHAJIBHBIX 1 UPppalOHAJIBHBIX ypaBHeHI/Iﬁ " HCPABCHCTB.

[IpuMeHATh ypaBHEHHs W HEpPABEHCTBA JUIS PEIICHHWs MAaTeMAaTHMYECKUX 3adad W 3a1ad U3

pa3nuYHbIX 001acTe HAYKH U PEeaNbHOM KU3HH.



MonenupoBaTh peanbHBIE CHUTyaIlMM Ha SI3BIKE alreOpbl, COCTABISATh BBIPAKCHHS, YPAaBHEHUS,
HEPaBEHCTBA 10 YCJIOBHUIO 33/1a4H, MCCIEAOBATh MOCTPOSCHHBIE MOJEIHU C MCIOJIb30BaHHUEM arrapaTa
anreopsl.

DOYyHKUMH U TPaPUKH

OnepupoBarh MOHATUSAMHU: (DYHKIHSA, CIOCOOBI 3amaHus (PyHKIMH, OOJIACTh OIpEACTCHHS U
MHOECTBO 3HaueHU QyHKIMH, rpaduk QYHKIUH, B3aUMHO 00paTHbIE (yHKIIUH.

OnepupoBarh MOHATHAMH: YETHOCTh U HEUETHOCTh (YHKUUHU, HYIH (QYHKIUHU, TPOMEXKYTKU
3HAKOIOCTOSIHCTBA.

Hcnonb3oBatek rpaduky QyHKIMHA Ui PELICHNs] ypaBHEHUH.

CtpouTth 1 unTaTh rpadMKu JUHEHHON (DYHKIIMH, KBaIpaTUIHOU (DYHKITNHU, CTETICHHOW (PYHKITUN
C LIETIBIM [TOKA3aTeJIeM.

Hcnonp3oBathk rpaduku GYHKLIUH AJIS UCCIEIOBAHMS MTPOIECCOB M 3aBUCHMOCTEN MPH PEIICHUH
3aJ1a4 U3 JPYTruX Y4eOHBIX MPEAMETOB M PEAIbHOM )KU3HU; BBIPAKATH POPMYJIaMHU 3aBUCHIMOCTH MEKITY
BEJIMYUHAMHU.

Hauyana maTeMaTHuyecKkoro anajimn3a

OnepupoBarth MOHATUAMHU: TMOCJIEIOBATEIBHOCTh, apu(MeTHUecKass W TeOMETpPHUECKas
IIPOTPECCUH.

OnepupoBarh MOHATHUSMH: OECKOHEYHO YOBIBaIOLIash TeOMETpUYecKass MIporpeccus, cymma
0ecKOHEYHO yObIBaIOIIECi reOMETPUUECKON TPOTPECCHH.

3amaBarh MOCIEIOBATEIHPHOCTH PA3IMYHBIMH CIIOCOOAMH.

Hcnonp30BaTh CBOWCTBA IMOCIENOBATEIBHOCTEH M MPOTPECCHIA IS pEIICHHs pealbHBbIX 3a71ad
MIPUKJIAIHOTO XapakTepa.

MHoxecTBa M JIOTHKA

OnepupoBath MOHATHSAME: MHOXECTBO, OIEPAIH HAJ] MHOXECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM armapaT s ONMUCAaHHs PEAbHBIX IPOILECCOB U
SIBIIGHUH, TIPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

OnepupoBarh MOHATHSAMHU: oTpeJieNieHue, Teopema, CIIe/ICTBHE, JI0Ka3aTelbCTBO
11 KJIACC

Yucna v BbIYHCTEHUS

OmnepupoBaTh MOHATHUSMH: HATypajbHOE, IIEJO€ YHCIIO; WCIOIb30BaTh NMPHU3HAKU JEIUMOCTH
LEJTBIX YUCEl, Pa3JI0KeHHE YHCIa Ha IPOCThIE MHOXKUTEIH JIJIS PEIIeHHs 3a/1a4.

OnepupoBarh MOHATHEM: CTENIEHb C PAI[HOHATLHBIM TTOKA3aTEIeM.

OnepupoBarh MOHATHAMH: JIOTApUPM UYHCIIA, JECATHYHBIE M HATypaJbHBIC Jorapu(Mel.

YpaBHeHHsI U HEPABEHCTBA



[TpuMeHsTH CBOICTBAa CTENEHU sl NMpeoOpa3oBaHUS BBIPAKEHH; ONEpUPOBATh MOHATHAMU:
IIOKA3aTeIbHOE YPAaBHEHUE M HEPABEHCTBO; PEIIAaTh OCHOBHBIC THIIBI MTOKA3aTENbHBIX YPaBHEHUHN H
HEPABECHCTB.

Brimonsate npeodpa3oBaHusi BEIpaXKEHHUI, CoiepKaIluX JIorapu(Mbl; ONepupoOBaTh MOHATHIMU:
JorapupMUUECKOE ypaBHEHHE  HEPABEHCTBO; PEIIaTh OCHOBHBIEC THIIBI JIOTapU(MUUECKUX YPAaBHEHUN
Y HEPABEHCTB.

Haxoauts perieHus NpocTeNNX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMHU: CUCTEMA JIMHENHBIX YPaBHEHUHN U €€ PEILLIEHUE; UCII0JIb30BATh CUCTEMY
JIMHEWHBIX YPaBHEHUHN JUIsl pELIECHUs IPAKTUYECKUX 3a/1ad.

Haxogute penieHus NPOCTEHINUX CHUCTEM M COBOKYIHOCTEH DPALMOHAIBHBIX YPAaBHEHHH U
HEPABEHCTB.

MopenupoBaTh peajbHble CUTYallMM Ha SI3bIKE AIreOpbl, COCTABIATH BBIPAKEHUS, ypaBHEHHUS,
HEPABEHCTBA U CUCTEMBI 110 YCJIOBHIO 33J1a4M, UCCIIEN0BATH ITOCTPOCHHBIE MOJENH C UCIOJIb30BAaHUEM
anmapara anreopsl.

DOYyHKUMH U TPaPUKU

OnepupoBarh  MOHATHAMH: EpUOIMYECKAss  (YHKIHS,  MPOMEKYTKH  MOHOTOHHOCTH
(GyHKIMH, TOYKH OJKCTpeMyMa (QYHKIHMM, HAuOoJbllee W HaWMEHbIee 3HA4YeHUs (QyHKIUH Ha
IIPOMEKYTKE; NCIOIB30BATh UX JJIS UCCIEI0BAHUS (DYHKLINH, 3aJaHHON rpaduKoM.

OnepupoBaTh NOHATUAMHU: IpaUKU OKA3aTENbHOM, JTOrapu(pMUIECKON U TPUTOHOMETPUUYECKUX
¢byHKIMI; 1300paxkaTh MX Ha KOOPIAUHATHOW ITUIOCKOCTH W MCIIOJB30BATh ISl PEIICHHs] YPAaBHECHUN U
HEPABEHCTB.

N300paxkaTh Ha KOOPJIMHATHOM MJIOCKOCTH Tpa(UKH JIMHEHHBIX YpaBHEHUH U HCIIOJIB30BaTh X
JUIS pELLIEHUs] CUCTEMBI JIMHEMHBIX YPaBHEHUM.

Wcnonb3oBark rpaduku QpyHKUMHA Ui UCCIETOBAHUS MPOIECCOB M 3aBUCUMOCTEN U3 JPYIHX
y4€OHBIX JUCLHUILIMH.

Hayana maTreMaTH4eCKOro aHaJIu3a

OnepupoBaTh MOHATUSAMHU: HeNpepblBHAs (DYHKIMS; MPOU3BOAHA (YHKIMH; HCIOJIb30BAThH
reoMeTpUYECKU U GU3NYECKUI CMBICI TPOU3BOIHOM JIIs peleHus 3a/1ad.

Haxomuts mpou3BOAHBIE 3JIEMEHTApHBIX (QYHKIMH, BBIYMCIATH MPOU3BOJIHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (PYHKITH.

Hcnonb30BaTh MPOU3BOJAHYIO JAJISl UCCIEAOBAaHUS (DYHKIIMM HA MOHOTOHHOCTh U IKCTPEMYMBI,
IPUMEHSTH PE3YyIbTAaThl UCCIIEAOBAHMS K IIOCTPOECHUIO TPa(UKOB.

Hcnons30BaTh MPOM3BOIHYIO JUISl HAXOXKIACHUS HAWJIY4dIlEro penleHus B NMPUKIAIHBIX, B TOM
YHUCJIE COLNATIBbHO-3KOHOMMYECKUX, 3a/1a4ax.

OmnepupoBaTh MOHATHUSMH: IE€pPBOOOpa3HAas M HHTErpaj; IOHHUMATh TE€OMETPUYECKUA U

(bI/ISI/I‘-ICCKI/Iﬁ CMBICJI MHTCI'paJIa.



Haxonute mnepBooOpa3Hble 3JIEMEHTapHBIX (YHKIMHA; BBIYUCIATH MHTErpays 1o ¢opmyle
Hprorona—JleiiOuuma.
Pemarp mnpukiagHble 3ajJadd, B TOM 4YHCIEC COIHMAIHHO-KOHOMHYECKOTO M (DH3UYECKOro

XapakTepa, CpeaACTBaAMU MAaTCMATUYCCKOT'O aHAJIM3a.

TEMATHYECKHWH IIVIAH
10 KJIACC
KoanuecTBo yacoB
HaumenoBanue
Ne Kontpoa  Ilpaktn = DiexrponHbie (HuppoBbie)
pa3aesioB U TeM
n/n Bcero  bHBIE yeckue o0pa3oBaTe/ibHbIE PeCYpPChI
NMpOrpamMmbl
padoThI padoThI
Paznen 1.
MHoxecTBa
paIMoOHAIBHBIX
EUCTBUTEIHLHBIX bu6nmoreka [IOK
11 14 1 2 )
yucen. PanmoHabHbIE https://resh.edu.ru/subject/51/
YpaBHCHHSI U
HEPaBCHCTBA
Uroro no pazneny 14
Pazgea 2.
OyHKIMH U TpadUKH.
bubmmoteka [IOK
2.1 CreneHs ¢ LeabIM 6 1 2 )
https://resh.edu.ru/subject/51/
MoKa3aTeaeM
Hroro mo pazneny 6
Paznen 3.
Apudmernueckuit
KOpPEHb N—Oi CTETEHHU.
bubmmoteka [IOK
3.1 WppanmonansHbIe 18 1 3 )
https://resh.edu.ru/subject/51/
YpaBHCHHSI U
HEpaBEHCTBA
Hroro o pasneny 18
Paznen 4.
dopmyabl bu6nuoreka [IOK
4.1 Py 22 2 4 )
TPUTOHOMETPHH. https://resh.edu.ru/subject/51/



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

Tpuronomerpuyeckue
ypaBHEHUS
Hroro mo pazneny 22
Paznea S.
- IlocnenoBaTeabHOCTH U 6 L 1 bu6nuoreka [IOK
' porpeccun https://resh.edu.ru/subject/51/
Wroro mo pazueny 6
Pa3znea 6.
[ToBTOpEHHUE,
0000111eHNE, bubnmoreka [IOK
6.1 2 0 0 )
CHCTEMAaTH3aLusl https://resh.edu.ru/subject/51/
3HAHUU
Utoro no pazneny 4
OBIIEE KOJIMYECTBO
68 6 12
YACOB I10 [TPOTPAMME
11 KJIACC
KosnvecTBo 4yacoB
Ne HaumeHoBaHue pa3jie/ioB Konrpoa IIpakru JuekTpoHHbIE (UG POBDbIE)
n/m ¥ TeM NpOorpaMmmsl Bcero  bHBIE yeckue o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoTsbI
Paznean 1.
Crenens ¢ pallioOHaIbHBIM
MOKa3aTeJeM.
bu6mmoteka [IOK
11 [TokazarenbHast QyHKIHMSL. 12 1 2 ]
https://resh.edu.ru/subject/51/
[Toka3zaTenbHbIe ypaBHEHUS
1 HEpaBEHCTBA
Uroro mo pazneny 12
Paznean 2.
Jlorapudmuueckas
bu6nuoreka [IOK
2.1 ¢bynkuus. Jlorapudmuye- 12 2 2 ]
https://resh.edu.ru/subject/51/
CKH€ YpaBHEHUS U HEpa-



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

BCHCTBA

Hroro mo pazaeny 12
Paznea 3.
Tpuronomerpuueckue
31 (GyHKIMU U UX TpaduKH. 9 1 bubmmoteka [JOK
Tpuronomerpuueckue https://resh.edu.ru/subject/51/
HEpaBEHCTBA
Wroro mo pazueny 9
Pazgea 4.
41 [IpousBognas. [Ipumene- Y 3 bubmuorexa [JOK
HUE MMPOU3BOIHOM https://resh.edu.ru/subject/51/
Uroro no pazueny 24
Paspea S.
Huterpan u ero bubnnoreka HOK
> IPYMEHCHNUS ° ' https://resh.edu.ru/subject/51/
Uroro no pazneny 9
Pazneu 6.
6.1 Cucremsbl ypaBHEHUI 12 1 bromorexa OK )
https://resh.edu.ru/subject/51/
Hroro no pazneny 12
Pazgea 7.
1 HatypanbHble u 1iesnbie 6 . bubnmnorexka HOK
qpcia https://resh.edu.ru/subject/51/
Hroro mo pazneny 6
Paznea 8.
[ToBTOpenue, 0600MIEHNE, bu6mmoteka [IOK
81 CHCTEMAaTH3aIUs 3HAHUH 18 0 https://resh.edu.ru/subject/51/
Hroro mo pazneny 18
OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME 102 H

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUS»

IHHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma o yuebnomy Kypcey «I'eometpus» 6a30Boro ypoBHs st oOydaroruxcs 10-
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11 xmaccoB pazpaborana Ha ocHOBe DeepabHOTO rOCYJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHapTa
cpenHero oOuiero oopazoBaHusi, ¢ y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEAbSBISIEMbIX K
MaTreMaTHu4ecKoMy 00pa3oBaHUIO, U TPAIUIIMA POCCHIICKOTO 0Opa3oBaHus. Peanm3arus nmporpaMmMbl

o0ecrieunBaeT OBIAJCHUE KIFOUYEBBIMH KOMIETCHIIMSIME, COCTABJISIONIMMEI OCHOBY
JUISE CaMOPAa3BUTHSI M HETIPEPBIBHOTO 00pa30BaHUs, IIEIIOCTHOCTh OOIICKYJIbTYPHOTO, TUYHOCTHOTO U
MMO3HABATEIBHOTO PA3BUTHS JIMYHOCTU 00YUYaAIOLTUXCS.

B paboueil mporpamme yuTeHbl ueu U nosoxeHus: « KoHuenuuu pasBuTHS MaTeMaTHYECKOTO
obpazoBanus B Poccuiickoii @enepannny, B COOTBETCTBUU ¢ KOTOPOH, MareMaTuyeckoe o0pa3oBaHue
JOJDKHO, B YaCTHOCTH, TPEAOCTABIATh KAXKIOMY 00yYarOIIeMycsi BO3SMOKHOCTh JTOCTHIXKEHHUS YPOBHS
MaTeMaTUYeCKUX 3HAHUM, HEOOXOAMMOTO JIJIs TalibHEHIIeH YCIIeTHOM KU3HU B o01IecTBe. IMeHHO Ha
pelieHre 3ToN 3ajaun HallesieHa padouasi mporpaMmma 6a30BOro ypoBHSI.

HEJIM U3YUYEHUSA YYEBHOT'O KYPCA

BaxHOCTh yueOHOT0 Kypca reOMETPUH Ha YPOBHE CPEHET0 001ero 00pa3oBaHus 00yCIIOBICHA
MPAKTUYECKON 3HAUMMOCTBIO METANPEIMETHBIX U MPEIMETHBIX PE3yJIbTaTOB O0yUEHUSI TEOMETPHUH B
HAMpaBlIEHUU  JIMYHOCTHOTO  pa3BUTUA  oOydwarommxcs, (GopMmupoBanus  (GyHKIHOHATHLHOU
MaTEeMaTHYECKOH T'PaMOTHOCTH, U3YYCHHS APYTUX YUYeOHBIX JUCHUIUIMH. Pa3BUTHE y ydanuxcs
MPABUJIBHBIX TMPEACTABICHUN O CYIIHOCTH M MPOUCXOXKJACHHUM TE€OMETPUUECKUX aOCTpaKIui,
COOTHOIIEHUH PEalbHOTO U UACAIBLHOT0, XapaKTepe OTPaKEHUS MaTeMaTHUYEeCKONH HAYKOU SIBJICHUN U
MIPOLIECCOB pPEaTbHOIO0 MHpa, MECT€ TEOMETPUM B CHCTEME€ HayK W POJM MaTeMaTUYecKOro
MOJICTTUPOBAaHUSI B HAYYHOM IIO3HAHWU W B TPAKTUKE CIOCOOCTBYET (OPMUPOBAHUIO HAYIHOTO
MHUPOBO33PCHHUS YYAIUXCS, a TaKXKEe KAadeCTB MBIIUICHUS, HEOOXOMUMBIX JUIS aJalTaluud B
COBPEMEHHOM OOIIIECTBE.

I'eomeTpus siBHsieTCSl OMHUM U3 0A30BBIX MPEAMETOB Ha YPOBHE CPEJIHETr0 00I1ero 00pa3oBaHus,
TaKk Kak o0ecrneynMBaeT BO3MOXXHOCTh M3YYEHHUS Kak JUCIUIUIMH E€CTECTBEHHO-HAYyYHOMU
HaIpaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe MbllieHHe, GopMUpyeMoe PU U3YYEHHH OOYYarOIIMMUCS TMOHATUHHBIX OCHOB
r€OMETPUHM U TIOCTPOCHUU IEMOYKU JIOTHUECKUX YTBEPKICHUIH B X0/ PEUICHUS TeOMETPUUYECKUX
3a/1a4, yMEHHUE BBIJIBUTATh U OTMPOBEPraTh TUMIOTE3bI HETTOCPEICTBEH, HO UCTIONIB3YIOTCS MPHU PEIIeHUN
3a/1a4 €CTECTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTH U3 Kypca (QU3HKHU.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE WUIPAET CYIIECTBEHHYIO POJb BO BCEX 00JIACTAX
JesTeNbHOCTH 4enoBeka. OpueHTalusi 4ejoBeKa BO BPEMEHH M IMPOCTPAHCTBE — HEOOXO0IUMOe
YCIIOBUE €T0 COLMAIbHOTO OBITHS, (popMa OTpa’KeHUs OKPYXKAIOIIET0 MHpA, YCIOBHE YCIEIIHOTO
MO3HAHMS W aKTHBHOTO MPeoOpa3oBaHUs ACHCTBUTEIHLHOCTH. OnepupoBaHrue MPOCTPAHCTBEHHBIMU
oOpazamu OOBEIUHSET pa3HbIe BHJBI y4eOHOW W TPYNOBOW JEATEIBLHOCTH, SIBISETCS OIHUM U3
npoeccoHabHO BaYKHBIX KAueCTB, MOATOMY aKTyalbHA 3aqada (OPMUPOBAHUS Y OO0yUYaIOUTUXCS

MPOCTPAHCTBCHHOI'O MBIIIJICHUSA KaK Pa3sHOBUIHOCTH 06pa3H0r0 MBIIIJICHUSA — CYIICCTBECHHOI'O



KOMITOHEHTA B IIOATI'OTOBKE K HpaKTI/I‘IeCKOﬁ ACATCIIbHOCTH IO MHOTUM HAIlIpPaBJICHUSAM.

Ilens ocBoeHMS TporpaMmbl yaeOHOTO Kypca «['eomerpus» Ha 6a30BOM ypoBHE OOy4YCHHS —
oOmeoOpazoBarelbHOE H  OOIIEKYJIBTYpHOE pa3BUTHE OOydYaromIMXcs dYepe3 obecreueHue
BO3MOXHOCTHU HpHOGpCTeHI/IH U HCHOJIb30BAHHUA CHCTCMATHYCCKUX TCOMCTPHYCCKUX 3HAaHUU U
NecTBUH, cnenu(pUYHBIX T'€OMETPHH, BO3MOXXHOCTH YCIICIIHOTO MPOAOJDKEHHs 00pa3oBaHUs IO
CIICIUATBHOCTSIM, HE CBSI3aHHBIM C MPHUKJIAHBIM HCIIOJIB30BAaHHEM T€OMETPHH.

[Iporpamma 1o reoMeTpun Ha 0a30BOM ypOBHE INpeJHa3Ha4YCHa JUIsl O0ydYarolUXcs CpeaHen
IITKOJIBI, HE UCTIBITBIBABIIINX 3HAYUTEIIBHBIX 3aTPYAHCHUN Ha YPOBHE OCHOBHOT'O O0IIIEr0 00pa30BaHUsI.
Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypPOBHE JIOJDKHBI OCBOWTH OOIME MaTeMATHUYECKUE
YMEHUs, CBS3aHHBIC CO CIEIU(PHKOW TEOMETPUHM M HEOOXOIUMBIC I JKU3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOr0, OHM MMEIOT BO3MOXXHOCTH M3YYHUTh T'€OMETPUIO 0osiee TiyOOKO, eciii B
JaIbHEUIIIeM BO3HHKHET HEOOXOJUMOCTh B TEOMETPUUYECKUX 3HAHHMSIX B NPOGECCHOHATHHOU
JCSTCIILHOCTH.

JIOCTHIKEHHME LEMM OCBOSHHsSI MPOTPaMMBbI OOECIICUMBACTCS PEUICHHEM COOTBETCTBYOIIUX
3agad. [IpuoputeTHhIMU 3a7auamMu OCcBoeHUsi kKypca «['eomerpum» Ha 6azoBoM ypoHe B 10—11
KJ1accax sIBIISTIOTCS:

(bopMHUpOBaHKE MIPEICTABICHHUSI O TEOMETPUHU KaK YaCTH MHPO- BOH KyJIbTYpBl H OCO3HAHUE €€
B3aUMOCBSI3U C OKPYKAIOIIMM MUPOM;

(dbopMHpOBaHKE TPEICTABICHUS O MHOTOIpAaHHMKAX M TeJlaX BPAIICHUS KaK O BAXXHEHIIMX
MAaTE€MaTUYCCKHUX MOJACIIAX, IO3BOJIAIOMHNX OIMMCBIBATH W M3YYAThb PA3HBLIC SABJICHUS OKPYXKAKOLICTO
MUDA,

dbopMUpOBaHHE YMEHHUs paclo3HaBaTh Ha YepTekKax, MOJENSIX M B pPEaTbHOM MHUPE
MHOTOTPaHHHUKH U TeJla BPAIICHUS;

OBJIAJICHUEC METOJIAaMU PEIICHUs 3a7ad Ha MOCTPOCHUS Ha MU300paKCHHUSX MPOCTPAHCTBEHHBIX
duryp;

(dbopMHUpOBaHUE YMEHHS ONEPUPOBATh OCHOBHBIMH TOHSATHSIMH O MHOTOTPaHHUKAX W Tellax
BpAICHHUS U X OCHOBHBIMH CBOWCTBaMH;

OBJIAACHUEC aJITOPUTMAaMU PCHICHUS OCHOBHBIX TUIIOB 3a/1a4, q)OpMI/IpOBaHI/Ie YMCEHUS ITPOBOAUTH
HECIIO)KHBIE JIOKa3aTEeNbHBIC pac- CYKIEHHUS B XOJI€ PEHICHUsI CTEPEOMETPUIECKHX 33a/1a4 U 3a]1a4 C
MPAKTUYCCKUM COACPIKAHHUEM

pa3BUTHE WHTEIUIEKTYyallbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOydYaromuXxcs, MO3HaBaTEIhHOU
AKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KpUTHYHOCTH MBIIIUICHUS;

dbopmupoBanre  (PYHKIIMOHATHPHOM T'PAMOTHOCTH, PEJIEBAHTHOW TEOMETPUU: yMEHHUE
pacro3HaBaTb MPOABICHUSA I'COMCTPUUYCCKUX HOH?ITI/If/i, 00BEKTOB U 3aKOHOMepHOCTeI71 B PCAJIbHBIX
KU3HEHHBIX CUTYaIUSAX U TPU U3YUYCHHUH JPYTUX YUEOHBIX MPEAMETOB, IPOSBICHUS 3aBUCUMOCTEH U

BaKOHOMepHOCTCﬁ, q)OpMyJII/IPOBaTL HX Ha A3bIKC TCOMCTPUHN U CO3JaBaTh I'COMETPUUYCCKUC MOJCIIN,



MIPUMEHATh OCBOEHHBIN F€OMETPUUYECKHI amnmapar AJis pelieHus MPaKTUK OPUEHTUPOBAHHBIX 3aj1ay,
MHTEPIPETUPOBATH U OLIEHUBATH ITOJTYyYEHHBIE PE3YJIBTATHI.

OTnuyuTeNbHON O0COOEHHOCTBIO MPOTPaMMBbI SIBIISIETCS BKIIIOUEHHE B KypC CTEPEOMETpUM B
Hayajie e€ro M3ydyeHus 3a/ay, pPelIacMblX Ha YPOBHE MHTYUTHUBHOTO IO3HAHMS, U ONpPEAEIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HHUMH, YTO CIIOCOOCTBYIOT pa3BHTHIO JIOTMYECKOTO U
MIPOCTPAHCTBEHHOT'O MBILIUICHUS], CTUMYJIUPYET NIPOTEKAHUE UHTYUTUBHBIX IIPOIIECCOB, MOTUBUPYET K
JalbHENIIEMY U3YUYEHHUIO PEIMETA.

[Ipennmourenue OTAAETCS HArMAAHO KOHCTPYKTMBHOMY METOXy OOydeHHs, TO €CTh
TEOPETUYECKHE 3HAHMSI HMEIOT B CBOEM OCHOBE YYBCTBEHHOCTb IPEIMETHO NPAKTUYECKOU
NEeATEIbHOCTH. Pa3BUTHE NMPOCTPAHCTBEHHBIX MPEJCTABICHUM Yy ydYalllMXCid B Kypce CTEpEeOMETpPUHU
MPOBOAMUTCS 3a CUYET pelIeHMs] 33/ad Ha CO3JaHHEe MPOCTPAHCTBEHHBIX OO0Opa3oB U 3aJady Ha
ONEpPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3amu. Co3manue oOpa3a NTPOBOIUTCS C ONOPOM Ha
HarJsiJHOCTh, a ONlEpUpOBaHUE 00pa3oM — B YCIIOBUSX OTBJICUEHMS] OT HArJsSAHOCTH, MBICIEHHOIO
M3MEHEHUS €ro HCXOJAHOIO COACPKAHUS.

OcHoBHBIE coxaepxaTenbHble JHHMM Kypca «l'eomerpum» B 10— 11 kiaccax:
«MHuororpanHukmn», «lIpsmMbele ¥ IUIOCKOCTH B NPOCTpAaHCTBE», «Tema BpameHus», «Bekropsl u
KOOpJMHATHI B IIPOCTpaHCTBE». POPMUPOBAHUE JIOTHYECKUX YMEHUN pacIpesieisieTcsl HE TOJIBKO I10
COJIEP>KaTENIbHBIM JIMHUSAM, HO U TI0 TOJ]aM O0y4YeHHS Ha YPOBHE CpeHEro oo1ero oopa3oBaHusl.

Copepxanrie 00pa3oBaHMsI, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM OCBOCHUS paboueit
MPOTpaMMBbl, pacupefeNEéHHBIM MO0 TOAaM OOYYeHHUs, CTPYKTYPHPOBAHO TakuM 00Opa3oM, YTOOBI
OBJIaJICHME TE€OMETPUYECKUMH IOHSATUSMU U HaBbIKAMHM OCYILECTBIISUIOCH IIOCIEI0BAaTENIbHO U
MOCTYMNaTENbHO, C COOTIOICHHEM MPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIUCH B
O0I11yI0 CHCTEMY I'€OMETPUYECKHX MPEICTaBICHUI 00yJaroLINXCsl, pacIupsis 1 yriyossis e€, oopasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

B yuebHOM miiaHe Ha U3yueHHe reOMETPUU OTBOJIUTCS 2 yueOHBIX yacoB B Heaemto B 10 kiacce
u 1 yueGHOro yaca B Hezenmo B 11 kiacce, Bcero 3a iBa roga o0yuenust 102 yaeOHbIX daca.

COILEPKAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYYEHMUA)

10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHA cTepeoMeTpuH. Touka, mpsimasi, TIOCKOCTb, IpocTpaHcTBO. [loHsaTHEe 00
aKCHOMAaTHUYECKOM IOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUHU U CIIECTBUS U3 HUX.

B3aumHoe pacrnosokeHue NpsMbIX B IPOCTPAHCTBE: IEpeceKarouluecs, MNapaielbHble U
CKpelrBarouecs npsmele. [lapamienbHOCTh IPSIMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE: NapaslieabHbIe
MpsIMbIE B TIPOCTPAHCTBE; MAPaIEIbHOCTh TPEX MPSAMBIX; MAPATIIETBHOCTh MPSIMOM M IUIOCKOCTH.

Vrisl ¢ COHAIpaBJICHHBIMU CTOPOHAMMU, YTOJ MCKAY MNPSAMBIMH B IPOCTPAHCTBC. HapaJ'IJ'ICJ'ILHOCTB



IJIOCKOCTEM: MapajulelbHble IUIOCKOCTH; CBOWMCTBA MapajUIeNIbHBIX IIOCKOCTeW. IIpocreimme
IIPOCTPAHCTBEHHBIE (QUTYpBI HA MJIOCKOCTU: TETPa’ap, KyO, mapajuienaenumesn; NoCTpOeHHE CeUEeHU.

[lepneHIUKYISAPHOCTh NPSMOM M IJIOCKOCTH: NEPIEHIUKYJISAPHBIE NPSMbIE B IIPOCTPAHCTBE,
IIPSIMBIE NTApAJUIECIbHBIE U IEPIICHAUKYIIAPHBIC K ITIOCKOCTH, IIPU3HAK NIEPIECHAUKYIISIPHOCTH MPsI- MOU
Y IUIOCKOCTH, TEOPEMA O IIPSIMOM IEPIIEHIUKYIIIPHOU IIJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YIOJl MEXIY
IPSIMOH M INIOCKOCTBIO; IBYI'PAHHBIA yroJj, JIMHEHHBIA yroy AByrpaHHoro yria. Ilepnenpuxynsap u
HAKJIOHHBIC: PACCTOSHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSHHE OT IPSIMOU A0 IUIOCKOCTH, IIPOEKIMS
¢burypsl Ha TUIOCKOCTh. leprneHAuKyYISIpHOCTh IIOCKOCTEH: MPHU3HAK MEPIEHAUKYISIPHOCTH IBYX
mrockocreil. Teopema 0 TpEX NMepIeHANKYIpax.

MHororpaHHMKH

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIEC DJIEMEHTHl MHOTOTPaHHHMKA, BBIITYK/IbIE M HEBBIITYKIIbIE
MHOI'OIPaHHUKH; Pa3BEPTKa MHOrorpaHHuka. lIpusma: NyrosbHas npusMa; T'paHH M OCHOBAHUSA
IIPU3MBI; IpsIMasi ¥ HaAKJIOHHAs IPU3MbL; OOKOBasl U MOJIHAs MOBEPXHOCTh Ipu3Mel. [lapamienenunen,
IIPSIMOYTOJIBHBIN MapajuleNienune] U ero cpoiicrBa. Ilupammpa: N-yrosnpHas nupamuaa, I'paHd U
OCHOBAaHHE MUPaMUAbI; OOKOBas M IOJHAs IOBEPXHOCTb MMPAMMJIbl; MpaBWIIbHAs U ycedE€HHas
nupamMuia. JJIEeMEHThl IPU3Mbl U IpaMubl. [IpaBuabHbIE MHOTOTPAaHHUKH: TTOHSATUE NPABUIBHOIO
MHOT'OTPaHHUKA; IIPABWIIbHAS IIPU3MA U IIPABWIIbHAS IUPaMU- 1a; IpaBUiIbHAsA TPEYToJIbHAs IUpaMuia
U NIpaBWIBHBIN TeTpasap; kyO. IIpencraBienne o npaBMIIbHBIX MHOTOTPAHHUKAX: OKTA3P, JOJAEKad P
u ukoca’ip. CeueHus NpyU3Mbl U TUPAMUIBL.

CuMMeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOUKHU, IPSIMOM, IMJIOCKOCTH. DJIE€MEHTbI
CUMMETPHUH B NIUpaMuUIax, apajuieiaenuIeax, IpaBuibHbIX MHONOTPAaHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOIpaHHHMKOB: pEOpa, AuaroHanu, yrisl. Ilmomanbs GokoBoi
MOBEPXHOCTHU U TOJIHOM MOBEPXHOCTH MPsi- MOM MPU3MBI, IJIOLIA/(b OCHOBAHHM, TeopeMa 0 OOKOBOI
MOBEPXHOCTU NpsiMOM Tpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH W TOBEPXHOCTH NPABUIBLHOU
IMpaMHJIbl, TEOpeEMa O Iulomaau yceu€HHol nupamuibl. [lonsrue o6 o6béme. OOBEM mUpaMubl,
IIPU3MBI.

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY IUIOLIAIIMU TOBEPXHOCTEH, 00BEMaMu
MOJI00HBIX Tel.

11 KJIIACC.
Tena Bpamenus

[unuuapuyeckass TMOBEPXHOCTb, 0O0pa3ylollMe LWIMHAPUYECKOH MOBEPXHOCTH, OCh
WINHAPUYECKOM MoBepXHOCTH. L{mnuap: ocHOBaHUs U GOKOBas MOBEPXHOCTh, 00pa3yomas U OCh;
ionaib O00KOBOM M MOJTHON MOBEPXHOCTH.

Konnyeckass mnoBepXHOCTb, OOpa3yrolue KOHMYECKOH TIOBEpXHOCTH, OCh U BEpIIMHA
KOHHUECKOW nmoBepxHOCcTH. KoHyc: ocHOBaHME U BeplInHa, 00pa3yroliast 1 OCh; IUIOIaab OOKOBOH U

IMOJTHOM TTOBCPXHOCTH. Y ceu€HHbIN KOHYC: 06pa3yroume N BBICOTA, OCHOBAaHHUA H OoKoBas



MIOBEPXHOCTb.

Cdhepa wm map: ueHrp, paauyc, AMaMeTp; IUIOMAAb IOBEPXHOCTH cdepsl. Bzaumuoe
pacnoyioxeHue chepsl U MIOCKOCTH; KacaTeabHas IMII0OCKOCTh K cepe; momaas chepsl.

N3o00paxkeHune Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka muimuHApa 1 KOHyca.

KomOuHnanmu Ten BpameHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONMMCAHHBIA OKOJIO C(EpHI;
cdepa, BIMCaHHAs B MHOIOI'PaHHMK, WJIM TEJIO BPAILICHHSL.

[Tonstue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Te. Teopema 06 00bEME TPAMOYTOJIBHOTO
napajienenunena u cieacTeus u3 He€. O0vEM nnmnmuHpa, konyca. O0BEM mapa u wiomaab chepsl.

[TomoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUSI MEXKAY IUIOLIAIIMU TIOBEPXHOCTEH, 00bEMaMu
MOIOOHBIX TEIL.

CeueHus nuiIMHIpa (MapajjiebHO M NEPIEHIUKYIIIPHO OCH), CeUeHHs KOHyca (MapajuieabHoe
OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILUHY ), CEUCHHUS L1apa.

BexkTopbl M1 KOOpAUHATHI B IPOCTPAHCTBE

Bekrop Ha miockoctu U B pocTpaHcTBe. CI0kKEHHE U BBIYUTAHHE BEKTOPOB. Y MHOXKEHUE BEKTOpa
Ha yucio. PaznoxeHue BekTopa 1o TpEéM HEKOMILJIAaHApHBIM BekTopaM. IIpaBmiio napanienenunena.
Pemenne 3anay, cBA3aHHBIX C IPUMEHEHUEM MPAaBWII JEUCTBUN ¢ BeKTOpaMH. [IpsMoyronbHas cucrema
KoopauHaT B npoctpaHcTse. Koopaunarsl Bekropa. [IpocTeiiiine 3agaun B KoopauHaTax. YTosl Mexay
BekTopamu. CKaJipHOE TPOMU3BEIECHUE BEKTOPOB. BpIuMClIeHHE YIIOB MEXIy MpsAMBIMH U
II0CKOCTAMU. KOOpAMHATHO-BEKTOPHBIM METO/ ITPH PELLICHUH T'€OMETPUUECKUX 3a1au.

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIBTATBI OCBOEHUSA PABOYEN
MMPOI'PAMMBI KYPCA (ITO TOAAM OBYYEHMUS)

[IpenmeTHble pe3ynbTaThl M3yYeHHs] T'e€OMETpUM Ha 0a30BOM YPOBHE OPHEHTHUpPOBAHbI Ha
JOCTH)KEHHE YPOBHS MaTeMaTH4YECKOM rpaMOTHOCTH, HEOOXOAMMOTO JUIsl YCIIEHIHOTO pelIeHHs 3a/1a4u
B PEaJIbHOM JKU3HU U CO3/1aHUE YCIOBHM JUISl UX OOIIEKYJIbTYPHOTO Pa3BUTHSI.

OcBoenue yuebHOrO Kypca «l'eomeTpusi» Ha 6a30BOM YPOBHE CpeHEro o01mero oopa3oBaHus
JOJKHO 00ecrieuynBaTh JOCTHXKEHUE CIEeTYIOIUX MPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB:

10 KJIACC

OnepupoBarh MOHATHAMU: TOUKA, PsAMas, NIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX MIPH PEILIEHUU T€OMETPUUECKUX 3a/1a4.

OnepupoBarh NOHATUAMU: NapaLIEIbHOCTh U MEPHIEHAUKYIIPHOCTh MPSMBIX U MJIOCKOCTEH.

KnaccugunupoBaTs B3auMHOE PacHoI0kKEHHE IPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OmnepupoBarh MOHATUAMU: JBYTPAaHHBIA yrojl, TPaHU JBYTPAHHOTO yria, peOpo JBYTrpaHHOIO

yIJ1a; JIMHEWHBIM yToJI IBYTPaHHOIO yIiia; rpalyCHas Mepa IByTpaHHOTO yTIJa.

OnepupoBarh NOHATUSMH: MHOTOIPAaHHMK, BBINYKJIbIM W HeBBl mIykiaedl MHOIOrpaHHUK,

3JIEMEHTbI MHOTOTPAHHUKA, TPaBUIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHALI MHOT Or'PpaHHUKOB (HI/IpaMI/I,I[a; npu3Ma, HOpsAMOYT OJIbHBIHN



napasenenumnes, kyo).

KnaccudummpoBaTs MHOTOTpaHHUKH, BRIOMPAsi OCHOBAHUS TSl KiTacCH(UKAIMK (BBITTYKJIbIC U
HEBBIMYKJIble MHOTOTPAHHUKH, MpPaBUJIbHBIE MHOTOTPAHHUKU; TMPSAMble M HAKJIOHHBIE TPU3MBI,
napajuleenuIeabl).

OnepupoBaTh MOHATUSMH: CEKYILAs TNIOCKOCTh, CEUEHNE MHOTOTPAaHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOSHUS CEUEHUH, UCTIONb3YsI METO/I CIIEIOB.

Crtpouth ceueHUss MHOTOIPAHHUKOB METOJOM CIJIEJIOB, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE
YEePTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYP: BUI CBEPXY, COOKY, CHU3Y.

Pemate 3amaum Ha HaxOXJIEHHE T€OMETPUYECKHX BEIMYHMH IO 00paslaM WU ajJropuTMam,
MIPUMEHSISI U3BECTHBIC AHATTUTHYECKHE METO/IbI IIPH PEIICHNU CTaHJAPTHBIX MaTeMaTHUECKHX 3a- a4
Ha BBIUMCJICHHUE PACCTOSHUN MEXAY ABYMsI TOUKAMH, OT TOUKH JI0 IPSIMOM, OT TOUKH JI0 TUIOCKOCTH,
MEXTy CKPEIUBAIOIUMUCS TIPSIMBIMHU.

Pemrate 3amaum Ha HaxOXKIEHHE T€OMETPUYECKHX BEIMYHMH IO 00paslaM WM ajlropuTMam,
MIPUMEHSIS] U3BECTHBIC AHATTUTHYECKHE METO/IbI IPH PEIICHUH CTAHIAPTHBIX MAaTEMAaTHUECKUX 3a- a4
Ha BBIYMCIICHHE YTJIOB MEXIY CKPEUIMBAIOUIMMUCS MPSIMbI- MU, MEXIY HPSIMOH U IIIOCKOCTHIO,
MEXJTy TUTOCKOCTSIMH, JBYTPAHHBIX YTJIOB.

Beraucnsate 00bEMBI M IUIOIIAIA TTOBEPXHOCTEH MHOTOTPAHHHKOB (IIpH3Ma, MUpaMHa) C
pUMEeHEeHHeM (HOPMYIT; BBIYMCISATH COOTHOLICHHS] MEXAY IUIOMIAIIMUA MOBEPXHOCTEH, 00bEMaMu
MOI0OHBIX MHOTOT'PAaHHUKOB.

OnepupoBarh MOHITHIMH: CHMMETPHSI B TIPOCTPAHCTBE; IIEHTP, OCh M INIOCKOCTh CHMMETPUH;
IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekarb, mpeoOpa3oBbIBATH M HHTEPHPETUPOBATH WHGOPMAIUIO O MPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX PUTypax, MPeACTaBICHHYIO Ha YepTekKaxX U PUCYyHKaX.

[TpumensTs  reomerpudeckue  (aKkThl  JUISI  pEIIEHUS  CTEPEOMETPHYECKHX  3a/ad,
MIPE/IOIarafoIIuX HECKOIBKO IIaroB PEeIIeHHs, €CIIM YCIOBHUS IIPUMEHEHUS 3a/1aHbI B SIBHOU (hopMme.

[IpuMmeHsTh mMpocTelIe MPOrpaMMHBIE CPEICTBA M OJEKTPOH, HO KOMMYHHUKAIIMOHHBIC
CUCTEMBI MPU PELICHUN CTePEOMETPHUECKUX 3aau.

[TpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPHU- POJIC M KU3HHU, PACIIO3HABATH
MIPOSIBJICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHsITh TONMY4YeHHBIE 3HAHWUS HA TPAKTHKE: aHAIM3UPOBATH peaTbHBIC CUTYallUd U
MIPUMEHSITh H3yUYEHHBIC MMOHATHS B MPOLIECCE TTOUCKA PEIICHHS] MAaTeMaTUYeCKH C(HOpMYITHMPOBAaHHON
MpOoOJIeMbI, MOJICTUPOBATh pPealbHBIE CHUTYAIllUd Ha SI3bIKE TE€OMETPHUH, HCCIEI0BATh MOCTPOCHHBIS
MOJIEIA C WCIIOJIb30BaHHEM TE€OMETPHUYECKMX TOHITHH M TEOpeM, ammapara anreOphl, pemarb
MPAaKTUYECKHE 3a]1a9H, CBSI3aHHBIC C HAXOXKICHNEM T€OMETPHUECKUX BEITHUMH.

11 KUIIACC

OHepI/IpOBaTB MOHATHUAMU: HUJIMHAPUYCCKAss NMOBCPXHOCTD, 06pa3yloume HHHHHZ{queCKOﬁ



MOBEPXHOCTH; IIWIMHJP; KOHUYECKAsi TOBEPXHOCTh, 00pa3yIoIie KOHMYECKOHN MOBEPXHOCTH, KOHYC;
chepudeckas MOBEPXHOCTD.

PacmoznaBate Tena Bpamenus (MWJIMHIDP, KOHYC, cdepa u map).

OOBACHATH CrIOCOOBI MOTYYSHHS TEJl BPALICHUS.

KnaccudunupoBaTs B3auMHOE PacnoiOkKeHHe CPephl U TIOCKOCTH.

OnepupoBaTh MNOHATUSMHU: LIAPOBOM CETMEHT, OCHOBaHHE CETMEHTa, BBICOTA CETMEHTA;
IapOBOM CJI0W, OCHOBAHHUE IIAPOBOT'O CJIOS, BBICOTA LIAPOBOTO CIIOSI; IIAPOBOM CEKTOP.

Beruncnsate 00bEMBI W IUIOMAAW TOBEPXHOCTEH TN BpalIEHUS, TCOMETPHUECKUX T C
MpUMEHEHHEM (HOPMYII.

OnepupoBarh MOHATUSMHU: MHOTOTPAHHUK, BIMCAHHBIN B cepy U OMUCAHHBIA OKOJIO cepsl;
cdepa, BliucaHHasi B MHOTOTPAHHUK WUJIU TEJIO BPAIllCHHUS.

BBIYHCIATH COOTHOLICHUSI MEXKIY TUTOMIAISIMU TTOBEPXHOCTEH U 00BEMaMH MOJOOHBIX TETI.

N3o0paxath u3ydaemble (UTYpBI OT PYKH W C TIPUMEHEHUEM IMPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI
CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TE€J BPAILICHHUS.

W3Biekath, WHTEPIPETHPOBATh M MPEOOPA3OBBIBATH HH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX PUTYpax, MPEACTABICHHYIO Ha YepTekKaxX U PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATE IEHCTBUS CIIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOXXCHHS BEKTOpa Ha
YHUCJI0, O0BIACHATH, KAKMMH CBOMCTBAMH OHH 00J1aaio0T.

[IpumeHsTh MpaBUIIO MapasuieTenunea.

OnepupoBarh MOHATUSMU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJ MEXAYy BEKTOpaMH, CKaJsipHOE NMPOHU3BEIECHUE
BEKTOPOB, KOJUIMHEAPHBIE M KOMIUTAHAPHBIE BEKTOPHI.

Haxomuth cymmy BEKTOpPOB M IMPOU3BEACHHE BEKTOpa Ha YHCIO, YOl MEXKIY BEKTOPaMH,
CKaJIsIpHOE MPOU3BECHIE, PACKIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3a/aBath IUIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CUCTEME KOOpUHAT.

[Ipumensarr  reomerpuueckue  (HakThl  JyIsi  pEHICHUST  CTEPEOMETPUYECKUX  3ajad,
MIpeIIoJIaratoInX HECKOJIBKO I1aroB PEeIIeHHUs, €CJIM YCIOBHUS MPUMEHEHUS 3aaHbl B IBHOU (popme.

Pemarp mpocteiiimue reoMeTpuueckne 3aaud Ha MNPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/a.

Pemate 3amaum Ha JIOKA3aTENbCTBO MAaTEMAaTHYCCKUX OTHOIICHUM W HaXOXKIEHUE
T€OMETPUUYECKUX BEIMYMH TIO0 oOpasliaM WM aJiropuTMaMm, MPUMEHSS H3BECTHBIC METOIbI TP
pEIIeHN CTaHAaPTHBIX MaTEMaTHYECKHX 3a]1ad.

HpI/IMCHHTB HpOCTCfIIJ.IHC IporpaMMHBIC CPCACTBA U JICKTPOHHO-KOMMYHUKAIITUOHHBIC CUCTEMbI



IIPU PELIEHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBoUTE MpUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOE U JKU3HH, PACIIO3HABATH

IMPOABJICHUEC 3aKOHOB I'€COMETPHHN B UCKYCCTBE.

[IpuMeHATH DOJIydeHHBIC 3HAHUSA HA [PAKTUKE: AHAIMU3UPOBATH pPEANBHBIE CHUTYalUH H

MNPUMCHATH U3YUCHHBIC MMOHATHA B IMIPOLECCE MMOUCKA PCHICHUA MATCMATHYCCKU C(bOpMYHI/IpOBaHHOI;'I

HpO6J’IeMH, MOACIIUPOBATE PCAJIbBHBIC CUTyallMM Ha SA3BIKE I'COMETPUHU, UCCICAO0BATH INOCTPOCHHEBIC

MOACIIN C HCIIOJIB30BAHUEM TI'€COMCTPHYCCKUX IOHATHH U TEOpEM, allmapara aJ'Il"C6pBI; peuiaThb

MPAKTUYCCKUC 3a/]a4H, CBA3AHHBIC C HAXOXACHUCM I'COMCTPHUICCKUX BCIUYHH.

TEMATHYECKHWM IIJIAH
10 KJIACC
KosmmuecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U Konrpoa  Ilpaktn (undposbie)
n/m  TeM NPOrpaMmbl Bcero  bHBIE YyecKHe oOpa3oBaTe/ibHbIE
padoThI padoTbl pecypchl
Pazpea 1.
bub6mmoreka [IOK
1.1 BBezenue B crepeoMeTpuio 10 0 0 https://resh.edu.ru/subject
1171
Wroro mo paszneny 10
Paznea 2.
[IpsiMbIE M TUIOCKOCTH B
bu6mmoreka [JOK
IIPOCTPAHCTBE. .
2.1 12 1 1 https://resh.edu.ru/subject
[TapannenbHOCTh IPSIMBIX U
1171
IIJIOCKOCTEN
Hroro no pazneny 12
Paznea 3.
bu6mmorexa [IOK
[TepnieHIUKyISIPHOCTD MPSMBIX )
3.1 12 0 0 https://resh.edu.ru/subject
U IUIOCKOCTEMN
117/
Uroro mo pazneny 12
Pazpnen 4.
VYrubl MeXAy NPSMBIMU U bubnuorexa [IOK
4.1 10 1 0 )
MJIOCKOCTSIMU https://resh.edu.ru/subject




1171

Hroro mo pazneny 10
Paspeu S.
bu6mmoreka [JOK
51 MHororpaHHUKH 11 1 1 https://resh.edu.ru/subject
1171
Hroro no pazgeny 11
Pa3znea 6.
bubmuorexa [JOK
6.1 OO0BEMBI MHOTOTPAaHHUKOB 9 1 0 https://resh.edu.ru/subject
117/
Wroro mo paszneny 9
Paznea /.
bubmuorexa [JOK
7.1 HomToperme: cesens, 4 1 0 https://resh.edu.ru/subject
PacCTOSIHUS U YTIIBI 117
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME 8 > ?
11 KJIACC
KoummuecrBo yacos DJIEKTPOHHBIE
No HaumenoBanue pasjaeioB 1 Kontpon  Ilpakrn (uudposrie)
n/m . TeM NPOrpaMMbl Bcero  bHBIEC YecKue o0pa3oBaTe/bHbIC
padoThI padoTbl pecypchl
Paznea 1.
bu6mmoreka [JOK
1.1 Tena BpamieHus 12 1 0 https://resh.edu.ru/subject
117/
Hroro no paszneny 12
Pa3nenl.
2.1  OObBEMBI TEI 5 0 0 bubmuoreka [JOK



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

https://resh.edu.ru/subject
117l
Hroro mo pazneny 5
Paznen 3.
bubmuoreka [JOK
BekTops! 1 KOOpIMHATEI B )
3.1 10 1 0 https://resh.edu.ru/subject
MIPOCTPAHCTBE
117l
Wroro mo pazueny 10
Paznen 4.
bu6mmoreka [JOK
[ToBTOpEHHE, 0000IICHUE U )
4.1 5 7 0 0 https://resh.edu.ru/subject
CUCTEeMaTH3alusl 3HAaHUH
1171
Utoro no pazneny 7
OBILIEE KOJIMYECTBO YACOB 2 5 0
I10 ITPOT'PAMME
PABOYAS ITIPOT'PAMMA

YYEBHOTI' O KYPCA «BEPOSATHOCTDb U CTATUCTHUKA» (0a30Bblii ypOBEHb)

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

VYuebublil kypc «BeposTHOCTh U cTaTUCTHKa» 0a30BOr0 ypOBHS SBISETCS MPOMOJDKEHHUEM U
pa3BUTHEM OJJHOMMEHHOTO y4eOHOro Kypca 6a30BOro ypoBHsI OCHOBHOM 1Kokl Kypce npenHazHauex
s QOpMHUpPOBaHUS y OOYYarOIIMXCS CTAaTUCTUYECKON KyJIbTypbl M TOHHMAaHUS POJM TEOPUU
BEPOSATHOCTEH KaK MaTeMaTHMYECKOr0 MHCTPYMEHTA JUIsl U3YUYEHUs CIIy4alHBIX COOBITUHM, BETUYUH U
nporeccoB. [Ipu u3yuennn kypca o0orammaroTcs peiCTaBIeHUs yYaIluXcsi 0 MeTOax UCCIIeJOBaHUs
HU3MCHYUBOTO MHpA, Pa3BUBACTCA IMOHUMAHWEC 3HAUYUMOCTU U O6HIHOCTI/I MaTEMATHYCCKUX METO/I0B
MTO3HAHUS KaK HEOThEMJIEMOM YaCTH COBPEMEHHOT'0 €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS.

CopepxaHue Kypca HallpaBjI€HO Ha 3aKpEIUICHHE 3HAHMM, MOJyYEHHBIX IIPU U3YUYEHHH Kypca
OCHOBHOM IIKOJIBI ¥ Ha Pa3BUTHE NPEACTABIECHUIN O CIy4alHBIX BEJIMUYMHAX U B3aUMOCBS3AX MEKIY
HUMMHU Ha BAXXHBIX MPUMEpPaAX, CIOKETHI KOTOPBIX MMOYCPIHYTHI U3 OKPYXKAIOIMICTO MHPA. B pe3yiibTaTe
y 00yUaromuxcs TOJDKHO chopMUpOBATHCS MPEACTaBICHUE O HauOoJiee YIOTPeOUTEIbHBIX U 00INX
MAaTEMAaTUYCCKHUX MOACIIAX, UCITOJIB3YCMBIX JJISI OITMCAHUA aHTPOIIOMETPUUCCKHUX U HGMOFP&CI)H‘I@CKI/IX
BEJIMYMH, TOTPEIIHOCTEH B pa3iUyHble POAAa H3MEpPEHHsX, TUTENBHOCTH O€30TKa3HOM paboThI
TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHUK MACCOBBIX SBJICHHUI U IMPOLIECCOB B OOIECTBE.

B cooTBercTBUM € yKa3aHHBIMHM LEISIMH B CTPYKType yuyeOHoro kypca «BeposiTHOCTh H

CTaTUCTHUKA» Cpe)IHefI IIKOILI Ha 0a30BOM YPOBHEC BBIACICHBI CICAYIONIMUE OCHOBHBLIC



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

cojiepkarenbHble TUHUU: «CiaydaiiHble COOBITHS U BEPOSITHOCTHY, «CilydailHble BETMUMHBI H 3aKOH
OOJIBIINX YUCEI.

BaxHy!o yacTb Kypca 3aHUMaET U3y4YeHHE FeOMETPUIECKOro 1 OMHOMHUAIILHOTO pacipeAeIeHui
1 3HAKOMCTBO C UX HEMPEPBHIBHBIMU aHAJIOTAMU — I10KA3aTEJIbHBIM U HOPMaJIbHbIM PaclpeielICHUIMU.

Copepxanne nuHuUM «CilydaiiHble COOBITUS U BEPOSITHOCTH» CIYXXUT OCHOBOM IS
(dbopMHpOBaHUS NPEJCTABICHUNH O paclpelleIeHUN BEpOSITHOCTEH MEXIYy 3HAYCHUSMHU CIy4YalHbIX
BEIMYMH, a TAaKKe 3Ta JMHUA HEeoOXoJuma Kak Oa3a Julsl M3ydyeHMsl 3aKOHa OOJIBLIMX YHCEeT —
(yHIaMEHTAIBHOTO 3aKOHA, ICHCTBYIOIIETO B MPUPOAE U OOIIECTBE M MMEIOIEr0 MaTeMaTHIECKYIO
dopmanuzamuio. CaM 3aKOH OOJBIIMX YHCEN TpEAsiaracTcs B O3HAKOMUTENBHOW ¢opme ¢
MUHHMMAaJIbHBIM HCIIOJIb30BAHUEM MaTeMaTHYeCKOro popmaanu3ma.

Tembl, cBA3aHHBIE C HENPEPBHIBHBIMHM CIIy4alHBIMU BEIWYMHAMH, AKLCHTUPYIOT BHUMAaHUE
IIKOJIbHUKOB Ha OMHMCAaHUM U MU3YyYCHHH CIIyYailHBIX SBJICHUN C IMOMOIIBIO HEMPEPHIBHBIX ()YHKITHA.
OcCHOBHOE BHHMMaHHUE YJESAETCS IOKAa3aTeJIbHOMY M HOPMAJIbHOMY PpAacHpeleNeHUsSM, MPH ITOM
IpEeIoaraeTcss 03HaKOMUTEIbHOE U3yUeHHEe MaTepraia 0e3 10Ka3aTelIbCTB IPUMEHAEMBIX (DAKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM mane Ha u3ydeHHE Kypca «BeposTHOCTh M cTaTHCTHKa» Ha 0a30BOM YpOBHE
oTBOIUTCS | yueOHBIN Yac B HEIEIIO B TCUCHUE KaXI0T0 Toa 00ydIeHHsI, Bcero 68 yueOHBIX YacoB.

COIJEPKXAHHUE YYEBHOI'O KYPCA (IIO 'OAAM OBYYEHMUA)

10 KJIACC

[IpencraBnenue AaHHBIX C TOMOIIBIO Tabmui W guarpamm. Cpen Hee apudmeTudeckoe,
MeauaHa, HauOoublllee ¥ HauMEHblIee 3HAUYEHUs, pa3Max, JUCIEPCUsl U CTaHAApTHOE OTKIOHEHHE
YHCIIOBBIX HAOOPOB.

CayyaiiHble SKCTIEpPUMEHTHI (OTIBITHI) U CITyyaiiHbIe COOBITHS. DeMeHTapHble COOBITHS (MUCXO/bI).
BeposiTHOCTB cityyaiiHOrO coObITHS. BIM30CTh 4acTOTHI U BEPOSTHOCTU cOObITHH. Cily4aiiHble ONbITHI
C pPaBHOBO3MOXXHBIMH DJIEMEHTapHBIMU COOBITUSAMH. BeposTHOcTH COOBITHI B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.

Onepauuu HaJx COOBITUAMU: IepecedeHue, OObeIWHEHHE, INPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. opmyra ciokeHus: BEpOATHOCTEH.

VYcnoBHas BEPOSATHOCTb. YMHOXKEHHE BEpPOATHOCTEH. JlepeBO Clly4allHOTO SKCIIEPUMEHTA.
dopMmyna MoaHOM BeposaTHOCTH. HezaBucumeblie COOBITHS.

KomOunatopHoe mnpaBwio ymHoxkeHus. [lepectaHoBku u (akropuan. Yucio codeTaHHi.
Tpeyronbuuk [Tackans. @opmyna 6unoma HeroToHa.

bunaphblii ciyyaiiHblil ONBIT (MCIIBITaHKE), yenieX U Heynada. HezaBucumblie ucnbitanus. Cepust
HE3aBUCHUMBIX HCIBITAHUN 10 epBOro ycnexa. Cepus He3aBUCUMBIX UCIIBITAHUN bepHyn.

Cnyuaiinas BennuuHa. Pacnpenenenue BepositHocTed. JnarpamMma pacnpeaenenus. [Ipumepst

paCHpeﬂeHCHHﬁ, B TOM YUCJIIC, TCOMCTPHUICCKOC U OMHOMHAIIBHOE.



11 KJIACC

UucnoBble XapaKTEPUCTUKH CIIyYalHBIX BEJIMYMH: MAaTEMaTHYECKOE O0XKHMJIAHUE, TUCIIEPCUS H
CTaHIApTHOE OTKJIOHEHHWE. [IpuMmepsl NMpUMEHEHHs MaTEMaTHYECKOTO OXHMAAHWA, B TOM YHUCIE B
3ajauyax M3 TMOBCEJAHEBHOW KHM3HHM. MaremMaTndeckoe OXKHJaHWe OWHAPHOW CIydailHOW BETMYMHBL
MatemaTuueckoe 0XKH1aHue CYMMBI CIy4YaiiHbIX BEJIMYMH. MaTeMaTUuecKOe 0KUIaHuEe U JUCTIEPCUs
reOMETPUUECKOro 1 OMHOMHUAIBHOTO paclpeieleHui.

3akoH OOJBIIMX 4YHUCEJI W €ro pojb B HayKe, NMpUpojae M oduiecTBe. BbIOOpouHBI MeTOA
UCCIICIOBAHUM.

IIpumepsl HenpepBIBHBIX Cy4yailHbIX BeIU4MH. [[oHATHE O TUIOTHOCTH pacnpenenenus. 3agauu,
IIPUBOALINE K HOPMAJILHOMY pacipenenacHuto. [Ionatue o HopManbHOM pacpeneIcHH.

IIJIAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHUSI PABOUEN
IMPOI'PAMMBI KYPCA (IIO TOAAM OBYYEHUA)

[IpenmeTHble pe3yabTaThl OCBOEHHS Kypca «BepodtHocTh u cratuctuka» B 10—11 kmaccax
OPMEHTUPOBaHbl Ha [JOCTH)KEHUE YpPOBHS MaTEeMaTUYECKOH TIpaMOTHOCTH, HEOOXOIUMOIo MJIs
YCIIEIIHOTO pellIeHus 3aJad M MpolieM B pealnbHOM JKU3HU M CO3/aHUE YCIOBMM IS HX
OOIIEKYJIBTYPHOTO Pa3BUTHSI.

OcBoenue yuebHoro kypca «BeposTHOCTb U CTaTUCTHKA» Ha 0a30BOM YPOBHE CPEIHET0 00LIEro
0o0pa3oBaHMs JOJDKHO oOOecreuuBaTh JIOCTHIKEHHE CIEAYIOLUIMX MPEIMETHBIX 00pa30BaTEeNIbHBIX
pe3yJIbTaTOB:

10 KJIACC

YuTaTh ¥ CTPOUTH TAOJUIBI U TUATPAMMBI.

OnepupoBaTh MOHATHAMHU: cpeHee apudMeTHueckoe, MeAuaHa, HauOoJbllee, HaMMEHbIIee
3HAUEHHUE, pa3Max MAaCCHUBA YHMCIIOBBIX JIaHHBIX.

OnepupoBaTh MOHATUSMHU: CIy4alHbI 5SKCHEpUMEHT (ONBIT) W Ciy4ailHOe COOBITHE,
AJIEMEHTapHOE COOBITHE (RJIIEMEHTApHBI MCXOJ) CIy4YallHOrO OIbITa; HAaXOJUTh BEPOSITHOCTH B
OIBITaX C PaBHOBO3MOXKHBIMH CIIyYallHBIMH COOBITHSIMM, HaXOJWUTh U CpPaBHHUBATh BEPOSATHOCTH
COOBITHH B M3yUYEHHBIX CITy4alfHbIX SKCIIEPUMEHTAX.

Haxomute u QopmynupoBaTh cOOBITHS: TepeceueHrne W OOBEIWHEHUE ITAaHHBIX COOBITHH,
coObITHE, TPOTUBOMOJIOKHOE TaHHOMY COOBITHIO; ITOJIb30BAThCS AUarpammamu Jisepa u popmysoi
CJI0KEHHUSI BEPOSITHOCTEH NP PELICHUH 3a/1a4.

OnepupoBaTh TOHATHSAMM: YCJIOBHAsh BEPOSTHOCTb, HE3aBHCHUMBIE COOBITHS, HAXOAUTh
BEPOATHOCTH C TOMOLIBIO IIPABUJIA YMHOKEHHUSI, C TIOMOILBIO JIEpEBa CIy4alHOTO OIBITA.

[IpumeHsTH KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7ay.

OnepupoBaTh NOHITHUSMU: UCTIbITAHUE, HE3aBUCUMBIE HCIIBITAHUS, CEpUs UCIIBITAaHUM, yCrex U
HeyJlaua; HaXOJUTh BEPOSTHOCTH COOBITHH B CEpUU HE3aBHCHUMBIX HCIIBITAHUI JI0 MEPBOT0 yCHexa;

HaxXOJUTb BEPOATHOCTHU COOBITHII B cepuun HCIBITaHUH BepHyJIJII/I.



OnepupoBaTh MOHATUSAMU: CilydaiiHas BEJIWYHMHA, paclpelesieHue BEpOATHOCTEH, quarpamma

pacrpeneneHusl.

11 KJIACC

CpaBHUBaTh BEPOSITHOCTH 3HAUEHUH CITy4aiiHON BEJIMYMHBI [10 PACIPEAEIEHUIO UITU C IIOMOILBIO

JUarpaMM.

OHGpI/IpOBaTB IMOHATHEM MATEMATUYCCKOI'O OXXKUAAHUA, IIPUBOJUTH IIPUMEPHBI, KaK IPUMEHACTCA

MATEMAaTHUYCCKOEC OXUIaHHC CJ'Iy‘IﬂfIHOfI BCJIIMYMHBI HAXOJHUTh MATEMATHYCCKOC OXHIAAHUC II0

JTaHHOMY PacIpeeIICHHIO.

HMeTs npeacTaBieHue 0 3aKOHE OOJIBIINX YHCEIT.

HNmeTh IpeaACTaBICHUE O HOpMAaJIbHOM paclpEaCICHNUH.

TEMATUYECKHAU IUIAH
10 KJIACC
KoanuectBo yacos
Ne HaumenoBaHue pa3jie/ioB u JuiekTpoHHbBIE (LU pPOBbIE)
n/m | TeM NPOrpamMmbl Bceero Konrpox Hpasru o0pa3oBaTe/ibHbIE PeCypChl
bHbIE yecKue
padoThI padoThI
Pazgea 1.
bubnnoreka IIOK
[IpencraBicHue JaHHBIX U https://resh.edu.ru/subject/16/
t orucartesbHast CTAaTUCTHKA ‘ 0 °
https://resh.edu.ru/subject/51/
Hroro no pazneny 4
Paznea 2.
Cry4qaifHble ONIBITHI U bubmuorexa [JOK
ClTydaifHbIe COOBITHS, OTIBITHI https://resh.edu.ru/subject/16/
= C PaBHOBO3MO>KHBIMH 3 0 :
AJIIEMEHTAPHBIMU HCXO/IaMU https://resh.edu.ru/subject/51/
Hroro no pazneny 3
Paznea 3.
but6mmorekxa [IOK
31 Omneparnuu HaJ COOBITHSIMH, 3 0 0 https://resh.edu.ru/subject/16/
CJIO’KEHHE BEPOSTHOCTEH
https://resh.edu.ru/subject/51/
Hroro no pazneny 3



https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/51/

Pazgea 4.

VYcioBHas BEpOATHOCTb,

JIEPEBO CIYyYAHOTO OMBITA,

bu6mmoreka [IOK
https://resh.edu.ru/subject/16/

4.1 dbopmyra mosHOU 7
BEPOSITHOCTH U HE3aBUCH- _
oeTE coBarmuii https://resh.edu.ru/subject/51/
Hroro no pazgeny 7
Pazgea 5.
bu6nmoreka [IOK
5 1 S eMeHTS! KoMBHHATOpHH A https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/51/
Uroro no pazneny 4
Pa3znea 6.
bubmuorexa [JOK
61 Cepuu mocenoBaTeIbHbIX 3 https://resh.edu.ru/subject/16/
UCIIBITAHUH
https://resh.edu.ru/subject/51/
Uroro no pazneny 3
Paznen 7.
bubmmoteka [IOK
1 CrnyyvaiiHble BETMYUHBI U 6 https://resh.edu.ru/subject/16/
pacrpeneneHus
https://resh.edu.ru/subject/51/
Hroro no pazneny 6
Pa3nen 8.
bu6mmoreka [IOK
O6o0mmenue u https://resh.edu.ru/subject/16/
o1 CUCTEeMAaTH3aIHsI 3HAHHHA ‘
https://resh.edu.ru/subject/51/
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 24

I10 ITPOT'PAMME



https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/51/

11 KJIACC

Ne HaumeHoBaHue pa3jie/ioB

KoanuecTBo 4acoB

DJIeKTPOHHbIe (LM (POBbIE)

KonTtpoanb IMpakTn
n/m | W TeM MPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE pecypchl
HbIE yecKue
padoThI padoThI
Pa3zpnen 1.
11 [ToBTOpEHME, 0000IICHUE 1 4 0 0 bu6nmoreka [IOK
' CHCTeMaTH3aIlUsl 3HAHUH https://resh.edu.ru/subject/16/
Hroro no pazueny 4
Pazpnenl.
”1 MareMaTH4eCKOe OXKHIa- 4 0 L bu6nuoreka [IOK
. HHE CITy4allHOW BEITMYUHBI https://resh.edu.ru/subject/16/
Uroro no pazgeny 4
Paznea 3.
Jucnepcus u ctaHapTHOE
bubmuorexa [JOK
3.1 | oTkJIOHEHHE chay4yailHOU 4 0 0 )
https://resh.edu.ru/subject/16/
BEJTMYUHBI
Uroro no pazneny 4
Paznea 4.
bu6mmoreka [IOK
4.1 3aKoH OOJIBIINX YHCET 3 0 0 ]
https://resh.edu.ru/subject/16/
Hroro no pazneny 3
Pazgea 5.
- HenpepriBHBIE Ccyyaiinble 5 0 L bubnmnorexka HOK
' BEJINUUHBI (PACIPEIEIEHUs) https://resh.edu.ru/subject/16/
Uroro no pazneny 2
Pa3neu 6.
Hopmanbsnoe bubnuoreka [JOK
6.1 2 0 0 )
pacrnipenenenus https://resh.edu.ru/subject/16/
Hroro no paszneny 2
Paznea 7.
[ToBTOpeHnue, 06061EeHNE U bubnmnoreka HOK
7.1 15 0 0 )
CHCTeMaTu3alus 3HaHUI https://resh.edu.ru/subject/16/



https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/

Hroro no pazneny

15

OBUIEE KOJIMYECTBO YACOB
I10 TTPOTPAMME

34




