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MHNOACHUTEJIbBHAS 3AIINCKA
OBHIASA XAPAKTEPUCTUKA YYEBHOT'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. Peanmuzanus mporpammbl  00eCl€YMBAECT OBJIAJICHUE KIIOUYEBBIMH KOMIETCHIIMSIMH,
COCTABIISIIOLIMMHM OCHOBY JUII CaMOPA3BUTUSl W HENPEPBHIBHOTO OO0pa3oBaHMs, IEIOCTHOCTD
OOIIEKYJIbTYPHOTO, JINYHOCTHOTO U TIO3HABATEIBHOTO Pa3BUTHSI IMYHOCTH 00YJaIOLIIXCSI.

HEJIU U3YUEHUSA YYEBHOI'O IPEJIMETA «MATEMATHUKA»

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

(hopMUPOBaHHE LEHTPATHHBIX MATEMATHUYECKUX TOHATUHN (YMCII0, BEIMYMHA, TEOMETPUICCKAs
durypa, mnepeMeHHas, BEpPOSITHOCTh, (YHKIHS), OOECIEUYUBAIONIMX IPEEMCTBEHHOCTh U
MEPCIeKTUBHOCTh MATEMAaTUYECKOT0 00pa30BaHUs 00yYarOIIUXCS;

MOJIBEICHUE YYAIIMXCsl HA JOCTYITHOM JJISl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U MAaTEMATHKH
U OKPY’KAroIIero Mupa, MOHMMaHHe MAaTEeMaTHKU KaK YacTH 00MIel KyJIbTyphl 4YeJI0BEYECTBA;

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

¢dbopmupoBanre (YHKIMOHATIHHOH MaTeMaTW4eCKOW TPAaMOTHOCTH: YMEHHS pPAacIO3HaBaTh
MaTeMaTHYeCKHUE acTeKThl B PealbHBIX JKU3HEHHBIX CUTYAIUSX U MPH U3YYEHUU JIPYTUX YUEOHBIX
MPEeIMETOB, TPOSBICHUS 3aBUCHUMOCTEH W 3aKOHOMEpHOCTeH, (opMynHpoBaTh UX Ha S3bIKE
MaTeMaTHKd W CO37aBaTh MAaTEeMAaTHYECKHE MOJEH, TPUMEHSTh OCBOCHHBIH MaTeMaTHYEeCKUN
ammapat JUisi pelmieHUs MPAKTHK OPUCHTHPOBAHHBIX 33Jla4, HWHTEPIPETUPOBATH W OIICHUBATH
MOJTy4YE€HHBIE PE3YNIbTATHI.

OcHoBHbIE IMHUU COJiepKaHus Kypca MmaTtematuku B 10—11 knaccax: «Hucna v BBIYUCTICHUS,
«Anredpa» («AnreOpanueckue BbIpaXKEHMs», «YpaBHEHUSI M  HepaBeHCTBa»), «Hauama
MaTeMaTHYeCKOT0 aHajm3ay, «I eomerpus» («I eomerprudeckne pUrypsl U UX CBOUCTBaY, «M3Mepenne
TE€OMETPUUECKUX BENWYNHY»), «BepoaTHOCTs © cTaTucTHKay. JlaHHBIE JMHUHM Pa3BHUBAIOTCS
napajuieNbHO, KaXK[asi B COOTBETCTBUU C COOCTBEHHOW JIOTMKOW, HO B TECHOM KOHTAaKTe H
B3anMo/ieiicTBum. KpoMe 3Toro, ux 00beANHSIET TIOTHYecKasi COCTABISIONIAs, TPATUIIMOHHO IPUCYIIIAs
MaTeMaTHKe W TIPOHM3BIBAIONIAs BCE MaTeMaTHYeCKHe KYpChl W COJAEp)KaTeNbHBIC JIMHUH.
CdhopmynmupoBanaoe B dDenepalbHOM TOCYAaPCTBEHHOM OOpPa30BaTEFHOM CTaHAApPTE CPEIHEro
obmiero obpa3zoBaHusi TpeOOBaHWE «BIAJCHHE METOJAMH JOKAa3aTEeNbCTB, AITOPUTMAMH PEIICHUs

3aaa4; YMCHUC (I)OpMyJ'IPIpOBaTL ONpCHACIICHUA, AKCUOMBI U TCOPCMbI, MPUMCHATL HUX, IPOBOJUTH



JI0Ka3aTeNIbHbIE PacCyKICHUS B XO/I€ PELICHUS 3a7au» OTHOCHTCS KO BCEM Kypcam, a OpMHpPOBaHUE
JIOTMYECKUX YMEHMH paclpenensercss Mo BCeM TIojaM OOydeHHUs Ha YpPOBHE CpellHero oOIiero
oOpa3oBaHws.
MECTO YYEBHOI'O IPEJIMETA «MATEMATHUKA» B YYEBHOM IIJIAHE
B cootBercTBUN ¢ DenepanbHbIM IrOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM CPEIHETO
obmero oOpa3oBaHUs MaTeMaTHKa SIBJISETCS O0s3aTeNbHBIM NPEIMETOM Ha JaHHOM YpPOBHE
obpazoBanus. Hacrosimeit  paboueit IIpOrpaMMoOil IpeayCcMaTpUBAaeTCs H3y4YeHUE Yy4eOHOro
npeamera «MareMaTHKay B paMKax TpEX y4eOHBIX KypcoB: «AnreOpa M Hadajga MaTEeMaTUYECKOTO
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 HAa3BaHHBIX BBILIEC KYPCOB.
B yuebHOM 1utane Ha u3ydyenue MmatreMatuku 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» (6a30Bbi1ii ypoBens) HA YPOBHE CPEJJTHEI'O OBLHIEI'O
OBPA3OBAHUA
OcBoenne yueOHOTO mpeamera «MaremMaTuka» JOJDKHO 00ecreunBaTh TOCTHKEHHE HA YPOBHE
cpeaHero oouiero o0pa3oBaHMs CIEIYIOIIMX JUYHOCTHBIX, METAIpPEIMETHBIX U HPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:
JIMYHOCTHBIE PE3VYJIbTATHI
JIMYHOCTHBIE pe3yJabTaThl OCBOCHHSI MNpPOTpaMMbl ydeOHOro mpen Merta «MaTemaTukay
XapaKTEepPU3yIOTC:
I'paxnaHckoe BocIUTaHUE:
c(OPMHUPOBAHHOCTHIO IPAXKAAHCKON MO3UIINK 00YYaroIIerocs Kak akTHBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCUMCKOIro OOIIEeCTBA, NMPEACTABIEHUEM O MAaTeMaTHYECKMX OCHOBaX (YHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHHH, HPOLEIYp TPaXKIAHCKOro oO0ImecTBa (BBIOOPBI, OMPOCHI U MIp..),
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, TEXHOJIOTHX, Cepax 3KOHOMHUKH.
JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:
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 MaTeMaTHUECKUE 3HaHUS B UHTEpecax 30POBOT0 U
6e3omacHOro 00pas3a JKW3HU, OTBETCTBEHHOI'O OTHOLICHHUSI K CBOEMY 3/I0POBBIO (3710pOBOE MUTAHMUE,
cOaTaHCUPOBAHHBIN PEXXUM 3aHATUN U OTABIXA, PETYJsApHas (u3nYecKass aKTUBHOCTD); (PU3NYECKOTO
COBEPLICHCTBOBAHMSI, IPU 3aHATHUSIX CIIOPTUBHO 030POBUTEIBHOMN AEATEIbHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYZly, OCO3HaHUEM IIEHHOCTH TPYIOJIIO0HS; HHTEPECOM K Pa3IMYHBIM chepam
npoeCCHOHATBHON JIEATEIIEHOCTH, CBSI3aHHBIM C MAaTeMAaTUKON M €€ MPUIOKECHUSMH, YMEHHEM
COBeplLIaTh OCO3HAHHBIM BBIOOP Oyayluel mpodeccuu U pean30BbIBaTh COOCTBEHHbIE >KU3HEHHBIE
IUTaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTEMAaTH4YECKOMY O00pa30BaHHUIO U caMOOOPa30BaHUIO Ha
MPOTSKEHUHU BCEW KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYacTHIO B PELICHUM MPaKTHYECKUX 3ajay
MaTeMaTHYeCKON HalpaBJIE€HHOCTH.

DKOJIOTM4eCKOe BOCIIUTAHUE:!

C()OPMHUPOBAHHOCTBIO  3KOJIOTMUECKOW KYJIbTYpbl, IOHMMAaHUEM BIMSIHHUS COLMAIBHO-
SKOHOMMYECKHUX IIPOLECCOB HAa COCTOSHHUE MPUPOAHON U COLMAIBHOM Cpebl, OCO3HAHHUEM
IJ100aJIbHOTO XapakTepa 3KOJOTMYECKUX Mpo0JIeM; OpUEHTAlMEeH HAa MPUMEHEHHE MAaTEMaTHYECKUX
3HaHUM JUIs pelIeHus 3a/1a4 B 00J1aCTH OKpY’Kalo el cpe/ibl, IJIaHUPOBAHUS MIOCTYIIKOB U OLEHKH UX
BO3MO>KHBIX ITOCJIECTBUH ISl OKPY>KAIOILEH CPEJIBL.

[lenHOCTH HAyYHOTO MO3HAHUSA:

c(OpMHUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO CO BPEMEHHOMY YPOBHIO Pa3BUTHUS
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 KakK CpEeJCTBOM IO3HAHUS MHpA; TOTOBHOCTBIO
OCYIIECTBIISTh IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATENbHOCTh UHINBUYAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertamnpeaMeTHbIe pe3ysibTaThl OCBOEHHsI MPOrpaMMBbl ydeOHOro mnpenmera «MaTeMaTHKa
XapaKTEepPU3yIOTCS OBJIAJCHUEM YHUBEPCAIbHBIMU II03HABATEIbHBIMY JEHCTBUSMH, YHUBEPCAIbHBIMU
KOMMYHHUKAaTUBHBIMU JIEHCTBUSIMH, YHUBEPCAIbHBIMU PETYJISATUBHBIMU J1€HCTBUSMHU.

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

MPUMCHCHUC JIOTUYCCKUX, UCCIICAOBATCIILCKUX onepaunﬁ, yMeHI/Iﬁ pa60TaTL C HH(pOpMElL[HCfI) .



ba3oBble tornueckue NeUCTBUs:

BBISIBJIATh U XapaKTEPU30BATh CYLIECTBEHHBIE IPU3HAKY MaTEMAaTUYECKUX OOBEKTOB, IIOHATHH,
OTHOLICHUHA MEXJy HOHATUS MH; (QOPMYJIHUPOBaTb ONPEIEICHHUs IOHITUN; YyCTaHABIUBATbh
CYIIECTBEHHBIN NpPU3HAK KJIACCH(PHMKAIMK, OCHOBAHHUS Ui OOOOLICHUS W CpPaBHEHUS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

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

BBISIBJIITH MATEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M IPOTUBOPEUHS B (PaKTax, JaHHBIX,
HAOJIOACHUAX W YTBEPXKACHUSX; IMpeiaraTb KPUTEPUM IS BBIABICHHUS 3aKOHOMEPHOCTEH H
MPOTUBOPEUHIA;

JiefaTh BBIBOJBI C HCIIOJNB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U HWHAYKTHUBHBIX
YMO3aKI0YEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

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

BBIOMpATH CIIOCOO pemieHust y4eOHOH 3anaun (CpaBHMBATh HE CKOJIBKO BAPHAHTOB PEIICHMUS,
BBIOMPATh HanOOJIee MOIXOAAIIHIHI ¢ YYETOM CaMOCTOSTEIHHO BBIZCICHHBIX KPUTEPHEB).

bazoBsle nccnenoBarenbckue qecTBUA:

UCIOJb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUI HMHCTPYMEHT IO3HaHUA; (OpMyIupoBaTh
BOMPOCHI, (UKCUPYIOIIKWE MPOTUBOpEUne, mpodieMy, yCTaHABIMBAaTh MCKOMOE | JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CINIAHUPOBAHHBIA DKCIIEPUMEHT, HCCIIEI0OBAHUE 110 YCTAaHOBIIEHUIO
0cOOEHHOCTEeH MaTeMaTHYeCKOro OObEKTa, SBJIEHMS, MPOLECcCa, BBIIBICHUIO 3aBUCUMOCTEN MEXIy
00BEKTaMHU, SIBICHUSAMHU, IIPOLIECCAMU;

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

MIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOLECCa, a TAK)KE Bbl JBUTaTh MPEANOIOKEHHS O €ro
Pa3BUTHUHU B HOBBIX YCJIOBHUSIX.

Pabota ¢ uadpopmanmeii:

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

BbIOMpaTh  MHPOpPMAIMIO W3  HCTOYHUKOB  PA3IUYHBIX  TUIIOB,  aHAJIU3UPOBATH,
CUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3INYHBIX BUIOB U (OPM MPEACTABICHUS;

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

rpauyuecKy;



OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSATENEHO C(HOPMYITUPOBAHHBIM 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 BBbIpaXkaTh CBOIO TOUKY 3PEHMsSI B YCTHBIX U NMHUCHbMEHHBIX TEKCTax, AaBaTh
MOSICHEHUSI 110 XO/1y pelIeHHs 3a/1a4i, KOMMEHTUPOBAThH MOJyUYEHHBIH pe3ybTaT;

B XOJ€ OOCYXIEHHs 3a/JaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMbI, MPOOIEMBI,
pelmaeMoil 3ajauu, BBICKAa3bIBaTh MJIEH, HAllEJIEHHbIE HA IIOMCK PELICHHS; COIOCTaBIATh CBOU
CYXKICHHSI C CYXIEHUSMHU JPYTUX YYaCTHUKOB JUaiora, oOHapyXMBaTh pa3iMuue U CXOJACTBO
MO3UIUI; B KOPPEKTHOH hopme (hopMyIHpoBaTh pa3HOTIIACHS, CBOM 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; IPUHUMATD 11€JIb COBMECTHOMN JIEATEIbHOCTH, INIAHUPOBATh OPraHU3aLINIO
COBMECTHOI pabOoThl, paclpeAensiTh BUIbI paboT, JOTOBApUBATHCS, 0OCYKAATh MPOILIECC U Pe3ybTaT
paboThl; 0000111aTh MHEHHS HE CKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYINIOBBIX (opMax padoTel (0OCyKIeHHs, OOMEH MHEHUH, «MO3TOBbIE
LITYPMbD» U UHBIE); BBIIOJIHSITH CBOIO YaCTh pabOThl U KOOPAMHUPOBATH CBOU AECUCTBUSI C APYTUMU
YjleHaMM KOMaHJbl; OIICHHWBaTh KayecTBO CBOEro BKJaJa B OOIMMN MPOAYKT IO KPUTEPHSIM,
c(OpMyIMPOBaHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBUSI.

3) YHuBepcalbHBIE PETYJISTUBHBIC IEHCTBUS, OOECNeYMBalOT (OPMHUPOBAHUE 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 HOBOM MHQOpPMAIIIH.

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, KOTOpPblE MOTYT BO3HUKHYTH IIPH pPEIICHUH 3a7aud, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAMJIEHHBIX OIINOOK,

BBISIBJICHHBIX prnHOCTCﬁ;



OLIEHUBATh COOTBETCTBUE PE3YJIbTAaTa eI U YCIOBUSAM, OOBACHATH IPHUUUHBI TOCTUKECHUS I
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 COOTBETCTBYIOUIMX pa3jeiax HacTosIIeH
[Iporpammel.

PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

PaGouas mporpamma yue6HOTo Kypca «Anredpa u Hayajla MaTeMaTH4YEeCKOI0 aHaIn3ay 0a30BOT0
ypoBHs i o0yyaromuxcs 10 —11 kitaccoB pa3paborana Ha ocHoBe DenepanbHOro rocyapCTBEHHOTO
00pa30BaTeNBLHOTO CTaHIApTa CPETHETO OO0IIero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, TPEABABISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHMIO, W TPAJUIMKA POCCHICKOTO
oOpazoBanus. Peanuzamus nporpaMmbl OOecleUHMBaeT OBJAJCHUE KIIOYEBBIMH KOMIIETCHLIUSAMU,
COCTaBJISIOUIMMH OCHOBY [UIsI CaMOpPa3BUTHS M HEMPEPHIBHOTO OOpa30BaHMs, LEIOCTHOCTh
OOIIEKYJIbTYpHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHS JTUYHOCTH 00YYaIOIIHXCS.

HEJA U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anre0pa u Hauana MaTeMaTHYECKOTO aHAIHM3ay SBJSIETCS OJJHUM U3 Hanboliee 3HAaUMMBbIX
B IpOrpamMMe CTapliiei IIKOJIbI, TOCKOJBKY, C OJJHOW CTOPOHBI, OH 00ECIeUYNBAET UHCTPYMEHTAIbHYIO
0a3y a1 M3y4YeHHUsI BCEX €CTeCTBEHHO-HAYYHBIX KypPCOB, @ C APYTOi CTOPOHBI, (POPMHUPYET JIOTUIECKOE
1 a0CTPaKTHOE MBIIUICHUE YYALIHXCS Ha YPOBHE, HEOOXOAMMOM JUIsl OCBOCHUS KypCOB WH(OPMATHUKH,
OOIIIECTBO3HAHUS, HWCTOPHH, CJIOBECHOCTH. B pamkax [JaHHOTO Kypca ydalluecss OBIaJeBarOT
YHHUBEPCATbHBIM SI3BIKOM COBPEMEHHOW HayKH, KOTOpas (GOpMyIUpyeT CBOM JOCTHKCHHS B
MareMatuueckou opme.

Kypc anreOpbl M Havan MaTeMaTHYeCKOTO aHAIM3a 3aKJIaJbIBACT OCHOBY ISl YCIHEIIHOTO
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 XH3HH. B TOXe Bpems OBIajcHHE
aOCTPaKTHBIMA ¥ JIOTHYECKH CTPOTHMH MAaTEMaTHYECKUMH KOHCTPYKIUSMH pa3BUBACT yMEHHE
HAXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTHHHOCTH YTBEPIKACHUS, UCIIOIB30BaTh 0000IIeHNE U
KOHKpETH3aIiio, abCTparupoBaHue U aHAJIOTHIO, (OPMHUPYET KpPEaTUBHOE 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 CUTYyallMii W WHTEPIPETAlMd IOJNyYeHHBIX pEHICHWH, 3HAKOMATCS C TpUMEpaMu
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTe B TpupoAe, HAykKe H B HCKYCCTBE, C BBIJIAIOIIMMUCS

MAaTEMAaTUUYCCKUMU OTKPBITUSAMHU U UX aBTOPaMHU.



Kpr OGH&I[&CT 3HAYUTCIBbHBIM BOCIIUTATCIIbHBIM ITIOTCHLIAJIOM, KOTOpBIﬁ PCAIM3YyCTCA KaK uCpe3
y4eOHBIH MaTepHuas, CIOCOOCTBYIOIMMKA (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M UYepe3
cneuuky  y4yeOHOM  JEATETBLHOCTH,  TpeOyromeld  CaMOCTOATENbHOCTH,  aKKypaTHOCTH,
HpOZ[OJDKHTCJIbHOfI KOHLOCHTpPAllMK BHUMAHUA 1 OTBETCTBCHHOCTHU 3a HOHy‘ICHHBIfI pe3yjibTar.

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

Crtpykrypa Kypca «AinreOpa W Hayajia MaTeMaTHYECKOrO aHAIM3a» BKIIOYACT CICIyHOIINe
COZIep KaTeIbHO-METOJUUECKUE TUHUM: «YUnciaa U BBIYUCIeHU, « DyHKIMU U rpaduKny, «Y paBHEHUS
U HepaBeHCTBa», «Hawama matemarmueckoro aHanmsa», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIC
COJIePIKATEIIBHO-METOJUUECKUE JIMHUM HM3YYalOTCs Ha MPOTSHKCHWU ABYX JIET OOYYEHHUsS B CTapluei
IIKOJI€, €CTECTBEHHO JIOTIOJIHSSL IPYT JIPyTa U IMOCTEIIEHHO HACHIIIAsCh HOBBIMH TEMaMH U Pa3JieIaMu.
JlaHHBIN KypcC SIBIISICTCSI MHTETPATUBHBIM, MMOCKOJIBKY OOBEIUHSET B ceOe colep:KaHue HECKOJIbKHX
MaTeMaTU4YCCKUX AUCHUIIIIUH: aﬂre6pa, TPUT'OHOMCTpPHUA, MaTeMaTHYECKUU aHaJIn3, TCOpUuss MHOKCECTB
u 1p. [To Mepe TOro kKak ydvamuecs OBJaJeBarOT BCE 00JIee MUPOKUM MAaTEMAaTHYCCKUM aIllapaToM, y
HUX TOCJICIOBATEIBHO (POPMHUPYETCSI M COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHUECKY IO MOJICIb
peaJIbHOM CUTyalluu, IPUMEHSATh 3HaHUS, IOJIy4eHHbIE B Kypce «Airedpa U Hayajia MaTeMaTH4eCKOIo
aHaIM3a», JJIS PEHICHUS CaMOCTOSATENFHO CHOPMYITUPOBAHHON MaTeMaTH4YecKOW 3afadd, 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
cTapiueii mkoje 0ocoboe BHUMaHHUE YAENsIeTcs (OPMHUPOBAHUIO TIPOYHBIX BEIYUCIUTEIBHBIX HABBIKOB,
BKJIIOUAIONUX B ce0sl HCIOJIb30BAHUE PA3NUYHBIX (OPM 3amluCH ACHCTBUTEIHHOTO 4YHCIA, YMEHUE
paIOHATIBLHO BBIMIOJIHATE JEHCTBUS C HUMHU, JeNaTh MPUKUIKY, OLIEHUBATh pe3ynpTaT. OOydaromuecs
MOJIy4arOT HaBbIKH HpI/I6J'II/I)KéHHBIX BBI‘II/ICJ'IGHI/If/'I, BBITIOJIHCHU S ﬂeﬁCTBHﬁ C UuciiaMu, 3allMCaHHbIMHU B
CTaHHapTHOﬁ (1)0pMe, HCIIOJB30BaHU MAaTEMATHYCCKUX KOHCTAHT, OIICHUBAHHN S YU CIIOBBIX BBIpa)KCHI/II\/'I.

Jluaust «YpaBHEHUS U HEPABEHCTBA» pealln3yeTcsl Ha MPOTSHKEHUH BCET0 0Oy4YeHHsI B CcTapiiei
IIKOJIE, TOCKOJIbKY B KaXKIOM paz/iesie MporpaMMbl IPEyCMOTPEHO PellieHue COOTBETCTBYIOIINX 3a/1a4.
O6yan-OHII/I€C$I OBJIAACBAKOT pasiinuHbIMU METOAaMU pemicHuAd I EIbIX, palnOHAJIbHBIX,
UPpPALMOHANIBHBIX, [OKA3aTelbHBIX, JIOTAPUPMUYECKUX M TPUTOHOMETPUYECKUX YpaBHEHHII,
HEpaBeHCTB M UX cucreM. [lomydyeHHble yMEHMsI MCHOJB3YIOTCS IMPU HCCIEeIOBaHUM (DyHKUIUN C
MOMOIIIBIO0 TIPOU3BOHOM, PEIIEHWH TPUKIATHBIX 3a7ad U 33/ad Ha HAXOXKIEHUE HAuOONBIIUX U
HAaUMEHBIINX 3HaueHWN GyHKuuU. [laHHas coaepikaTelbHas IWHUS BKIIOYAaeT B cels Takke
(dbopMHpOBaHNE YMEHHH BBIMOJIHATH pacuéThl 1o (GopMysiaM, MpeoOdpa3oBaHUs LIETbIX, palliOHAIBHBIX,
MPPALMOHAIBHBIX U TPUTOHOMETPUYECKNX BBIPAKEHHM, a TAKXKE BBIPAKEHNUN, COACPKALIUX CTEIIEHU U
norapudmsl. braronaps uzydeHuro anreOpanuecKkoro MaTepuana MpOUCXOIUT JalbHelllIee pa3BuTHe

AITOPUTMHUYCCKOT'O U a6CTpaKTHOI‘ O MBIIUICHUSA Y4Yallluxcs, (I)OpMI/IpyIOTCSI HaBbIKU JACAYKTHBHBIX



paccyxIeHuid, pabOThl C CHMBOJIBHBIMU (hOpMaMH, MIPECTABICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH
B BHUJEC PABEHCTB U HepaBeHCTB. AnreOpa mpemsaraet 3QQGEeKTUBHbIE WHCTPYMEHTHI JJISl PEIICHUs
MIPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIVISIAHO JAEMOHCTPHUPYET CBOM BO3MOXHOCTH Kak
SI3bIKA HAYKHU.

CopepxarenbHO-MeTOIMYeCKas THHUS « DYHKIINH U TPpaQHUKN» TECHO MEePETUIeTAETCs C IPYTUMU
JIMHUSAMH Kypca, IOCKOJIbKY B KaKOM-TO CMBICIIE 33J1a€T MOCIEN0BATEIbHOCTh U3YyUYEHUsI MaTepHaa.
N3yuenue cTeneHHOW, MOKa3aTeIbHOM, JIOTApU(PMUYSCKON M TPUTOHOMETPUYECKHX (YHKIHMH, WX
CBOWCTB ¥ rpad)KOB, UCIIOIH30BaHME PYHKIIHIA TSI PEIICHUS 3a/1a4 U3 JPYTUX YUYEOHBIX MPEAMETOB U
peabHOM KHU3HU TECHO CBA3aHO KaK C MATEMAaTUYECKUM aHAJIM30M, TaK U C PEIICHUEM ypaBHEHUU U
HepaBeHCTB. [Ipu 3ToM Oonblioe BHUMaHUE yienseTcs (OpMUPOBAHUIO YMEHHUSI BhIpaxaTh popMyIamMu
3aBUCHUMOCTH MEXAy Pa3jIHYHbIMH BEIMYMHAMH, UCCIIEJOBATh MOJy4YeHHbIE (PYHKIMH, CTPOUTH HX
rpaduku. Martepuan 3TOM COAepKATEIbHOW JTUHUHM HAIlCJICH Ha Pa3BUTHE YMEHUW W HABBIKOB,
MTO3BOJISIFOIINX BBIPAKATh 3aBUCHMOCTH MEXK]y BEIMYMHAMH B Pa3IUYHON (opMe: aHAIUTUYICCKOM,
rpaduyeckoil u cioBecHOU. Ero m3yuenue cnocoOCTByeT pa3BUTHIO alTOPUTMHUYECKOTO MBIIIICHHS,
CHOCOOHOCTH K 00OOIICHUIO 1 KOHKPETU3aIluH, UCIIOJIb30BAHUIO aHATIOTUH.

ConepxxarenpHas suHHS «Havana wmaTemMaTH4yecKoro aHaim3a» IMO3BOJSET 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 3HAYCHUS, BBIYUCIIATH IUIoMaau puryp u o0bEMBbI T€J1, HAXOAUTH CKOPOCTH
Y YCKOpeHUs nporieccoB. JlanHas copeprkaTeabHas IMHUAS OTKPBIBAET HOBBIE BO3MOKHOCTH MOCTPOCHHUS
MaTeMaTUYeCKUX MOJICIICH pealbHbIX CUTYAIlNi, HAXOXKICHUSI HAMITYYIIIET0 PEIICHUS B TPUKIIAIHBIX, B
TOM YHUCJE COLIMAIIbHO-IKOHOMUYECKHX, 3a/1a4yaX. 3HAKOMCTBO C OCHOBaMHU MAaT€MAaTHYECKOT0 aHaIN3a
CHOCOOCTBYET pa3BUTHIO aOCTPakTHOTO, (POPMATBHO-TIOTUYECKOTO M KPEATUBHOTO MBIIUICHHUS,
(hopMHUPOBAHMIO YMEHUW pacro3HaBaTh MPOSBICHHUS 3aKOHOB MAaTEMaTHKH B HayKe, TEXHUKE H
uckyccrBe. OOyuaromuecs Y3HAIOT O BBIJIAIOIIMUXCS pe3yJbTaTax, MOJYYEHHBIX B XOJAE Pa3BUTHS
MaTeMaTUKHU KaK HayKH, U UX aBTOPaX.

ConepxxarenpHO-MeTOIMYECKasT JUHUSA «MHOXKECTBa M JIOTMKa» B OCHOBHOM IIOCBSIIEHA
3JIEeMEHTaM TEOPUH MHOXKECTB. TeOpeTHKO-MHOKECTBEHHBIE MTPEACTABICHUS MPOHU3BIBAIOT BECh KYPC
IIKOJILHOM MaTeMaTUKU U MpeJiaraloT Hanbosee yHUBEPCAIbHBIN SA3bIK, O0BEIUHSIONINN BCE pa3aeIibl
MaTeMaTUKu U €€ MPUIOKEHHI, OHM CBS3BIBAIOT Pa3HbIE MATEMATHUYECKUE TUCIUILIIUHBI B €IUHOE
uenoe. [1oaToMy BaxHO JaTh BO3MOXHOCTh IIKOJIBHUKY MOHMMAaTh TEOPETUKO-MHOXKECTBEHHBIHN SI3bIK
COBPEMEHHOM MaTeMaTUKU U UCIIOIb30BATh €r0 JIIsl BEIPAYKEHUS CBOUX MBICIICH.

B kypce «Anrebpa um Hayama MaTEeMaTHYECKOrO aHajiM3a» MPUCYTCTBYIOT TaKK€ OCHOBBI
MaTeMaTU4eCKOro MOJICTUPOBAHUS, KOTOPHIE MPU3BAaHBI CHOPMHUPOBATH HABBIKU TTOCTPOCHUS MOJIETICH
peaNbHBIX CUTYAIUi, UCCIIEOBAHUS ITUX MOJIETIEH C MOMOIIBIO anmapaTa anreOpbl U MaTEMaTHIEeCKOTO

AHAJIN3a U UHTCPIPCTALIUHN ITOJTYYCHHBIX PC3YJIbTATOB. Takue 3agaHus BIJICTEHBI B KaXKIbIM U3 pa3aciioB



IIPOrPaMMBl, IOCKOJIBKY BECh MaTepuall Kypca HIMPOKO UCIOIb3YETCs IS PELIEHUS IPUKIIaJHBIX 3a1au.
[Ipu pemeHuM peanbHBIX MPAKTUYECKUX 3a7ad ydalludecs pa3BUBAIOT HAOI0ATENbHOCTh, YMEHUE
HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsl, HCIOJb30BAaTh  aHaJIOTHI0, 0000mWaTh U
KOHKPETU3UPOBaTh Mpobiemy. JlesaTenbHOCTh MO (HOPMUPOBAHHIO HABBIKOB PEIICHHS MPUKIIAIHBIX
3aJla4 OpraHU3yeTcsl B INPOLIECCEe M3YUEHHUs BCEX TEM Kypca «Auiredpa M Hayala MaTeMaTH4YECKOIO
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 Hezemto B 10 kiacce u 3 yaca B Hezento B 11 kiacce, Bcero 3a Ba roja o0y4eHus
— 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 BeIpayKeHHH. [I[puMenenne npodeii u mpoLeHTOB ISl PEIICHUs TPUKIIaIHBIX 3a/1a9 U3
Pa3IMYHBIX OTpacieil 3HaHUW U peaTbHON KU3HU.

JlelicTBUTENbHBIE UnCiia. PalinoHanbHbIe U UppaliOHATIbHbBIC YiCIa. Apu(MeTHUYeCKHe ONepaluu ¢
NeWCTBUTENEHBIMU unciiamMu. [IpuOnmKkEHHbIC BEIYUCIICHUS, TPABUIIA OKPYTICHUS, IPUKUAKA U
OILIEHKA Pe3yJIbTaTa BhIYUCICHUM.

Crenens ¢ nenbiM nokaszaresneM. CtangapTHas GopMa 3anucu AeHCTBUTEIBHOTO YHCIIA.
Vcnonb3oBanue noaxo el popmMbl 3anucu AeHCTBUTENbHBIX YHUCEI JJIS PEIIeHUs PaKTHUYECKUX
3aJ1a4 U MpeJICTaBICHUS JaHHBIX.

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

CuHyC, KOCHHYC U TaHT€HC YHACIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI'€HC YHCIOBOTO
apryMeHTa.

YpaBHeHus1 1 HepaBeHCTBA

ToxnecTBa U TOKIECTBEHHbIE IPEOOPA30OBAHUSL.

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

Pemenue nenbix 1 JpoOHO-PALIMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemrenne nppanoHanbHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YpaBHEHUI.

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



o0JacTeil HayKH U pealbHOM KHU3HH.

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 IIeJIbIM TToKa3aTeneM. E€ cBoiicTBa u rpadguk. CBoiicTBa 1
rpaduk KOpHs N-0if cTeneHu.

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

Hauyana maTeMaTHuyeckoro anajaimnsa

[TocnenoBarenbHOCTH, CIOCOOBI 331aHUA MTOCIIE0BAaTENbHOCTEH. MOHOTOHHBIE TIOCIIEI0BATEIBHOCTH.
Apudmerndeckas U reoMeTpudeckas nporpeccuu. beckoneuno yObIBaro1as reoMeTpudeckast
nporpeccusi. Cymma 6ecKOHEUHO yObIBatoIlel reoMeTpuyecKoil mporpeccun. @opmyiia CI0KHbBIX
mpoueHToB. Vcroib30BaHne MPOrPecCuu s pellIeH s pealIbHbIX 3a/1a4 MPUKIAJTHOTO 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 1 HepaBeHCTBA

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX JIOTapU(MBI.

ITpeoOpa3oBaHue BBIpAXKEHUH, COAECPIKAIIMX CTENEHH C PAllMOHAIBHBIM [TOKA3aTEJIeM.

[Iprmepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHUS! U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUs 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
pa3nuYHbIX 001acTe HAYKH U PEeaNbHOM KU3HH.

DYyHKUMH U TPAPUKHU



@Oyukuus. [lepuoanyeckue pyHkuuu. [IpomMexyTKn MOHOTOHHOCTH (YyHKIHMU. MaKCUMYyMBI U
MUHUMYMBbI QyHKIMU. Hanbonblee 1 HauMeHblIee 3HaueHNe (QyHKIMHY Ha IPOMEXKYTKE.
Tpuronomerpuueckue GyHKIINN, UX CBOMCTBA U rpaduKH.
[Toka3zarenbHas u norapudmMudeckas GyHKIHH, UX CBOWCTBA U TPapHKH.
Hcnonp3oBanue rpadukoB GyHKIUN A7 pEIIeHHs YpaBHEHHUH 1 JIMHEHHBIX CHCTEM.
Hcnonb3oBanue rpadukoB GyHKIMN A7 UCCIIEJOBAHUS MPOLIECCOB U 3aBUCUMOCTEN, KOTOpBIE
BO3HUKAIOT MPH PELLICHUH 3aJa4 U3 APYIUX YUeOHBIX IPEIMETOB U PEallbHON KU3HH.
Havana maTreMaTH4ecKoro anajamnsa
HenpepoiBable pyHKINU. METOA HHTEPBAIOB JIJIsl pEILICHUS] HEPABEHCTB.
[TpousBognas pyukiuu. ['eomeTpuueckuii 1 GU3MUECKUI CMBICT TTPOU3BOIHOM.
ITpon3zBosHbIe An1eMeHTapHbIX QyHKIMNA. DOpMyJIbl HAXOKACHUS IPOU3BOJHON CYMMBI,
MIPOU3BEACHUS M YACTHOTO (DYHKITHIA.
[TpumMeHeHne TPON3BOTHON K UCCIETOBAHHIO (DYHKIIMI HA MOHOTOHHOCTB M SKCTPEMYMBI.
Haxoxnenue HauOoJIbIIero 1 HAMMEHbLIEro 3Ha4eHUsl GYHKIUU Ha OTPE3Ke.
[TpuMeHeHre TPOU3BOIHON AJIS1 HAXOXKIEHUS HAWITYYIIEero PelieHHsl B PUKIIQAHBIX 3a7a4ax, JUls
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 «MaTtemaruka» JOJKHO 0OecrieynBaTh JOCTH)KEHHUE HAa YPOBHE
cpeaHero ooOmiero o0pa3oBaHMs CIEIYIOIIUX JUYHOCTHBIX, METAaNpeAMETHBIX M MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOEHHUS MporpaMMbl ydeOHOro mpeamera «MaremaTuka»
XapaKTEePU3yIOTC:

I'pak1aHCKOE€ BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUU 00YUAIOMIErocs Kak aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUMCKOTO OOIECTBa, MPEACTaBICHUEM O MATEMAaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHUM, MPOIEAYpP TPakKTaHCKOro oOImecTBa (BBIOOPHI, OMPOCHI M TIp.),
YMEHHEM B3aUMOJICHCTBOBATh C COIMAIBHBIMU WHCTUTYTAMU B COOTBETCTBHHM C WX (DYHKUIUAMU H
Ha3HAYCHHUEM.

HanHOTqucxoe BOCTIMTAHHUC!

c(OPMHUPOBAHHOCTHIO POCCUNUCKON TIPAKAAHCKOW HACHTUYHOCTH, YBAKEHHUS K MPOLUIOMY U

HaCTOAIICMY pOCCHfICKOfI MaTreéMaTuKy, ICHHOCTHBIM OTHOIICHHUEM K JOCTHXXCHHAM pOCCHfICKPIX



MAaTE€MAaTUKOB U POCCUMCKON MAaTeMaTUYECKOU LIKOJIbI, K UCIIOIb30BAHUIO ITUX JOCTHUKEHUHN B IPYTUX
HayKax, TEXHOJIOTUSX, cpepax IKOHOMUKH.

JYXOBHO-HPABCTBCHHOT'O BOCITUTAHMS:

OCO3HAaHMEM JTyXOBHBIX LIEHHOCTEH POCCUHCKOT0 Hapo/a; chOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHMsI, ’TUUECKOTO MTOBEACHHUSI, CBA3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM JOCTHKEHUM HAYKU U
NESTeIbHOCTBIO YUEHOT0; OCO3HAHMEM JINYHOT'O BKJIAJa B IOCTPOEHHE YCTOMUUBOrO Oy yIIEro.

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,
cOamaHCHUpPOBAaHHBIA PEXKUM 3aHATHH M OTAbIXA, peryisipHas (Gu3nueckas aKTUBHOCTD); (PU3HMUECKOTO
COBEpIICHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHON JAESTEIbHOCTHIO.

TpynoBoe BoCIIMTAHUE:

TOTOBHOCTBIO K TPY/Ay, OCO3HAHUEM IICHHOCTH TPYJIOJIFOOUS; HHTEPECOM K Pa3IHuHbIM chepam
npoeccHoHANBbHON J1eATENbHOCTH, CBSI3aHHBIM C MaTEMaTHKOM M €€ MPHIOKEHUSMU, yYMEHHUEM
COBEpIIaTh OCO3HAHHBINM BBHIOOp Oynymied mpodeccun U peann30BbIBATH COOCTBEHHBIE >KM3HEHHbBIC
IUTaHBI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa30BaHHIO M CaMOOOPa30BaHHUIO Ha
MPOTSDKEHUHM BCEM KU3HM, FOTOBHOCTHIO K AKTHBHOMY YYaCTHUIO B PEIICHHHM MPAKTUYECKHX 3a7a4
MaTeMaTUYeCKOW HAMPaBIEHHOCTH.

OKOJIOTMYECKOE BOCIINTAHHE:

C(bOpMI/IpOBaHHOCTI)IO 9KOJIOTHYECKOMN KYJbTYPHI, IIOHUMAaHHUEM BIIMSAHUA COMUAJIBHO-
SKOHOMMYECKHUX MTPOLIECCOB HA COCTOSIHUE MMPUPOJHON U COLIMATIBLHON Cpeibl, OCO3HAHUEM IT100aIbHOTO
XapakTepa SKOJOTHYECKHX MpoOIeM; OpHeHTalMed Ha MPUMEHEHHE MaTeMaTU4YeCKUX 3HAHUN s
pelieHns 3a7a4d B 00JIaCTH OKPYXKArOIIeH cpebl, MIIaHHPOBAHUS MOCTYIKOB U OIEHKHA MX BO3MOXKHBIX
MOCTEACTBUM JJIsI OKPY>KAKOLIEH CPEIbI.

HGHHOCTI/I HAay4YHOT'O ITO3HAHMA:

c(OPMHUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOLIECTBEHHOW MPAKTHKH, TOHMMaHHEM MaTeMaTH4eCKOH HayKu Kak cepbl yeroBedecKoi
JESATEIBHOCTH, 3TANlOB €€ Pa3BUTHUS U 3HAYMMOCTH JUISl Pa3BUTHS LIUBUWIM3ALMH; OBJIAJIEHUEM S3BIKOM
MaTeMaTHKM M MaTeMaTH4eCKOM 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 00y uarwuxca (0ceoeHue Mmemooo8 HO3HAHUSA OKPYHICaArowe20 mupd;
npuMeHenue 102UYEeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomamsos ¢ uHgopmayueti).

ba3oBble Jornueckue NeHCTBUL:

e BBIIBJIATH U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKN MaTEMaTUYECKHX O0BEKTOB, OHATHH,
OTHOIICHUNA MEXIy TMOHATUAMHU; (HOPMYITUPOBATH ONPEACICHHUS TOHITUN; yCTaHABIHWBATh
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 YTBEPXKICHMSIX; MpeJylaraTb KPUTEPUU JUIsl BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUUI;

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

e IIPOBOJUTH CAMOCTOSITEIBHO JOKA3aTEIbCTBA MATEMaTHUECKUX YTBEPKJIEHHH (IpsMble U OT
IIPOTUBHOI'0), BBICTpaUBaTh APryMEHTAIMIO, IPUBOAUTH NPUMEPHl M KOHTPIPUMEDSI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHUS 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 HCCIIEOBATEIbCKUNA HHCTPYMEHT IO3HaHUsS; (HOpMYyIHpOBaTh
BONPOCHL, (DUKCHPYIOIIHE MPOTUBOpEUHE, MpOoOIEeMy, yCTaHABIMBAaTh HCKOMOE U JAHHOE,
(GhopMUPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

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

e  CaMOCTOATEIHHO (HOPMYIHPOBATH OOOOIIEHHSI U BHIBOJBI MO pPE3yJIbTaTaM MPOBEIEHHOTO
HaOII0IEHNs1, UCCTIEIOBAHUS, OIICHHUBATh JOCTOBEPHOCTH MOJIYYCHHBIX PE3YJIbTATOB, BBIBOJOB 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 JAepuIUTH MHDOpPMAIMK, JAHHBIX, HEOOXOAMMBIX IJII OTBETa Ha BOMPOC W IS
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
rpaguvecKu;

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 CYXKACHUS B COOTBECTCTBUH C YCIIOBUSAMMU U LCIISIMUA 06H_IGHI/ISI;
SICHO, TOYHO, 'PaMOTHO BbIPpAKaTh CBOIO TOYKY 3PCHUS B YCTHBIX U TIMCbMCHHBIX TCKCTAX, 1aBATh
HOSICHEHHMS 110 XOJy PEIICHHUS 3a]a4i, KOMMEHTUPOBATh TIOJIyYCHHBIH Pe3yJIbTaT;

e B XOAe OOCYXICHHUS 3a[JaBaTh BOINPOCHI MO CYIIECTBY OOCYXKIAeMOW TeMbl, MPOOIIEMBI,
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 pa3HOIIACHS, CBOU BO3PAKCHHUS;

e TMPEICTABISATh PE3YJbTAaThl PEIICHUS 3a/auyd, 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 HECKOJIBKUX JIIOJIEH;

e yuYacTBOBaThb B TIpYyNINoOBBIX (opmax paboTsl (0OCYkAeHUs, OOMEH MHEHHWH, «MO3TrOBbIE
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 YYaCTHUKAMHU B3aUMOICHCTBUSI.

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 BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEILICHUH C

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 pe3ysbTaTa peIleHNs MaTeMaTUIECKON 3a1a4u;

. npeaABUACTL TPYAHOCTH, KOTOPBIC MOI'YT BO3HHKHYTH IIpH PCIICHHUU 3aJjladid, BHOCHUTH
KOPPEKTUBBI B JACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IAHHBIX, HAlJICHHBIX OLINOOK,
BBISIBIICHHBIX TPYJAHOCTEH;

. OLCHUBATHb COOTBCTCTBHUC PE3YyJIbTAaTa LECJIN U YCIIOBUAM, 0OBACHATH IMPUYIKUHBI JOCTUXXCHUA 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
o61iero 00pa3oBaHus JOKHO 00ECTIEUNBATH JOCTIXKEHUE CIICAYIONINX TPEAMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB:

10 KJIACC

Yuciia 1 BbIYUCICHUA

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

Boinonusate apudmernyeckue onepamnnuu ¢ paluoHaIbHBIME U J€HCTBUTEITFHBIMU YHCIIAMHU.

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
3aIluCh MPOU3BOJIBHOTO yTIila Yyepe3 00paTHbIe TPUTOHOMETPUYECKUE (PYHKIINH.

YpaBHeHNs U HEPABEHCTBA

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

BoinonusaTe npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUH U peliaTb TPUTrOHOMETPUUECKHE
YPaBHEHUS.

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

[IpuMeHATh ypaBHEHHsT W HEPABEHCTBA JUIS PEIICHHWs MAaTeMAaTHMYECKUX 3a7ad W 3a1ad M3

pa3nuYHbIX 001acTe HAYKH U PEeaNbHOM KU3HH.



MonenupoBaTh peanbHBIE CHUTyaIlMM Ha SI3BIKE alreOpbl, COCTABISATh BBIPAKCHHS, YPAaBHEHUS,
HEPaBEHCTBA I10 YCIIOBHUIO 33/1a4M, MCCIEA0BaTh MOCTPOCHHBIE MOJEIN C MCIOJIb30BaHUEM ammnapara
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 (YHKIUU, HYIU (YHKIUHU, POMEKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonb3oBatek rpaduky QyHKIMHA Ui PELICHNs] ypaBHEHUH.

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

Hcnonp3oBath rpaduKu GYHKIUH A7 MCCIEIOBAHUS MTPOLIECCOB M 3aBUCUMOCTEN NIPU PELICHUN
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 MOHATUSMHU: OECKOHEYHO yOBIBaIOIash TeoMeTpuYecKass IpOrpeccus, 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, CIIEJICTBUE, JI0Ka3aTeJIbCTBO
11 KJIACC

Yucna v BbIYHCTEHUS

OmnepupoBaTh MOHATHUSMH: HATypajbHOE, IIEJO€ YHCIIO; WCIOIb30BaTh NMPHU3HAKU JEIUMOCTH
LEJTBIX YUCEl, Pa3JI0KEHUE YHCIa Ha MPOCThIE MHOXKHUTEIH JJIsl PeLISHUS 3a/1a4.

OnepupoBath MOHSATHEM: CTEIIEHb C PAIMOHATLHBIM MTOKA3aTEIEeM.

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

YpaBHeHHsI U HEPABEHCTBA



[TpuMeHsTH CBOICTBAa CTENEHU sl NMpeoOpa3oBaHUS BBIPAKEHH; ONEpUPOBATh MOHATHAMU:
IIOKA3aTeIbHOE YPAaBHEHHWE M HEPABEHCTBO; PEIIAaTh OCHOBHBIC THIIBI IIOKA3aTENIBHBIX YPABHCHWH U
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.

MonenupoBaTh peajbHbIE CUTYAIlMH Ha SI3bIKE AITeOpbl, COCTABIATH BBIPAKEHUS, ypaBHEHHUS,
HEPABEHCTBA U CUCTEMBI 110 YCJIOBHIO 33J1a4M, UCCIIEN0BATH ITOCTPOCHHBIE MOJENH C UCIOJIb30BAaHUEM
anmapara anreopsl.

DOYyHKUMH U TPaPUKU

OnepupoBarh  MOHATHUSAMH: IEpUOAMYECKass  (QYHKIHSA,  HPOMEKYTKH  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
¢byHKIMH; n300paxarh UX Ha KOOPIUHATHOW TUIOCKOCTH M MCIIOJB30BATh /ISl PEIICHHs ypPaBHEHUN U
HEPABEHCTB.

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

Wcnonb3oBare rpaduku QpyHKUMHA Ui MCCIIETOBaHUS MPOIECCOB M 3aBUCUMOCTEN M3 JPYIrHX
y4€OHBIX JUCLHUILIMH.

Hayana maTreMaTH4eCKOro aHaJIu3a

OmnepupoBaTh MOHATUSAMHU: HeNpepbiBHAsA (DYHKIMS; MPOU3BOAHAA (DYHKIMH; MCIOIb30BaTh
reoMeTpUYECKU U GU3NYECKUI CMBICI TPOU3BOIHOM JIIs peleHus 3a/1ad.

Haxomuts mnpou3BOAHBIE 3JIEMEHTApHBIX (QYHKIMH, BBIYMCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (PYHKITH.

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

Hcnons30BaTh MPOM3BOIHYIO JUISl HAXOXKICHUS HAWIY4dlIEro PEIICHHs B MPUKIATHBIX, 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 3JEMEHTapHBIX (YHKIMHA; BBIYMCIATH MHTErpal mo Qopmyie
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. Jlorapudmuge- 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 9 1 bubnnoreka HOK
PUMCHEHHSI 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
102 11
YACOB I10 ITPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
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Matemaruka: anreOpa u Hadalia MaTeMaTHYECKOTO aHalln3a, TeoMeTpus. Anrebpa 1 Hadana
MareMatuueckoro ananuza: 10-11 kimacchl: 6a30BbIi U yrTyOnEHHBINA ypoBHH: yueOHUK/ [1I.A.
AnumoB, FO.M. Konsirun, M.B. TkauéBa u apyrue. - M.: [Ipocsemenue, 2024 r.
METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

MaremaTrka: anredpa v Hayajga MaTeMaTHYEeCKOTO aHaIn3a, TeomeTpus. AnreOpa u Hayana
MareMatuuyeckoro ananuza: 10-11 kiacchl: 6a30BbIi U yrnyOnéHHbINA ypoBHH: yueOHUK/ [11.A.
AnumoB, FO.M. Konsirun, M.B. TkauéBa u apyrue. - M.: [Ipocsemenue, 2024 r.
HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET

- Poccuiickas anektpoHHas 1mkosa https://resh.edu.ru/

- @efepanbHBIA HHCTUTYT MEIarornueckux uamepenni  https://fipi.ru/
- DJICKTPOHHAsl OMOIHOTEKa YUeOHUKOB M MeToindeckux Matepuanoshttp://window.edu.ru/

- 00pa3oBaTeNbHBIN MOPTAJ ISl MOATOTOBKH K 9K3aMeHaM 110 npoduiIbHOi 1 6a30BoOil MaTeMaTHKe
https://math-ege.sdamgia.ru

PABOYAS TPOTPAMMA YUYEBHOTI'O KYPCA «I'EOMETPUS»
MHNOSACHUTEJIBHAS 3AIITUCKA

PaGouas mporpamma o yue6HoMy Kypcy «I eomerpusi» 6a3oBoro ypoBHs i ooyvaromuxcs 10-
11 xmaccoB pazpaborana Ha ocHOBe DeepabHOTO rOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHIapTa
cpemHero obmiero oopazoBaHusi, C YIETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHHMA, MPEABSIBIIEMBIX K
MaTreMaThu4ecKoMy 00pa3oBaHUIO, U TPAAUIIMA POCCUICKOrO 0Opa3oBaHus. Peanu3zainus nmporpamMmsl

o0ecreurnBaeT OBIAJCHHE KIFOYEBBIMU KOMIETCHIIMSIMH, COCTABJISIONIMMH OCHOBY
JUIS CaMOPa3BUTHS M HETIPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh OOIIEKYIbTYPHOTO, TUYHOCTHOTO U
IMMO3HAaBATCJIbHOI'0 pa3BUTUA JINYHOCTHU O6y‘-IaIOHII/IXC$I.

B paboueit mporpamme ydTeHbl Ulied U MOJ0KEeHUST «KOHIENIUu pa3BUTHS MaTeMaTHYECKOTO
obpazoBanus B Poccuiickoit denepannny», B COOTBETCTBUU C KOTOPOM, MaTeMaTH4eckoe 00pazoBaHue
JOJKHO, B YaCTHOCTH, MPEAOCTaBIATh KAXIOMY 00y4YaromeMycsi BO3SMOXKHOCTh JOCTUKEHHS YPOBHS
MaTeMaTHYeCKUX 3HAHUH, HEOOXOAMMOTro JJis JajbHeHIel yCrenHou >ku3Hu B obmectse. IMeHHo Ha
pelieHre 3ToM 3ajjaun HallesieHa pabouasi mporpaMma 06a30BOro ypoBHSI.

HEJU U3YUYEHUSA YYEBHOTI'O KYPCA

BaxxHocTh yueOHOT0 Kypca reOMEeTpUH Ha YPOBHE CpETHET0 00111ero 00pa3oBanus 00yCIOBIEHA
MPAKTUIECKON 3HAUMMOCTBIO METANPEIMETHBIX U MPEIMETHBIX PE3yJIbTATOB O0yUEHUSI TEOMETPHH B
HalpaBJICHUU  JIMYHOCTHOTO  pa3BUTUA  oOydvarommxcsi, (GopMmupoBaHus  (GyHKIHOHATBHOU
MaTeMaTHYeCKONH I'PaMOTHOCTH, M3YYEHHUs APYTUX Y4YeOHbIX NUCHUIUIMH. Pa3Butue y yuammxcs
MPABWIBHBIX TIPEICTABICHUNA O CYIIHOCTH M TIPOUCXOXKJIEHHU TEOMETPHUYECKUX aOCTpaKIIHid,
COOTHOIIEHUH PEAIbHOTO U UJI€aTIbHOTO, XapaKTepe OTPAKEHHUSI MAaTEMAaTUYECKON HayKOU SIBICHUM U

mponecCoB pe€ajlbHOro MHpa, MECTEC TCOMECTPHU B CHCTCME HAYK W pPOJIHM MATEMATHYCCKOI'O


https://resh.edu.ru/
https://fipi.ru/

MOZACIIMPOBAHUA B HAYYHOM IIO3HAHUHU U B IMPAKTHUKC CHOCOGCTByeT q)OpMI/IpOBaHI/IIO HAay4YHOI'O
MHUPOBO33PCHUS yUYaIIUXCS, a TaKXKe KA4YeCTB MBIIUICHUS, HEOOXOMUMBIX [UIS aJanTalud B
COBPEMEHHOM OOIIIECTBE.

I'eomeTpust SBISIETCS OAHUM U3 OA30BBIX IPEIMETOB HAa YPOBHE CPEIHETO 0011Iero o0pa3oBaHus,
TaKk KakK O6eCHe‘II/IBaCT BO3MOXHOCTb HM3Y4YCHHA KaK JUCHUILIINH eCTeCTBeHHO-Hay‘IHOﬁ
HAIPaBJICHHOCTH, TaK U TYMaHUTAPHOU.

Jlornueckoe MbIIUICHHE, (GOpMUPYyEMOEe MPU M3YYCHUH OOYYAIOUIMMHUCS TOHSTHHHBIX OCHOB
reoMCTpruu U NOCTPOCHHU LCIOYKHU JIOTHUYCCKUX YTBep)KI[CHI/Iﬁ B XOAC PCHICHUA I'COMCTPUUCCKHUX
3aaa4, YMCHHUC BbIABUI'aTh U OIIPOBCPraTthb ruioTE3bl HCIOCPCACTBCH, HO UCIIOJIB3YIOTCA P pCHICHUN
3aJ]a4 €CTeCTBEHHO-HAyYHOT'0 [IUKJIA, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE MIPACT CYIISCTBEHHYIO POJIb BO BCEX OOJIACTSIX
JeSITeNbHOCTH 4enoBeka. OpHeHTalusi 4YelloBeKa BO BPEMEHH W TPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBHE €r0 COLMAIBLHOTO OBITHS, (OpMa OTPaKEHUS OKPYIKAIOIIETO MHUPA, YCIOBHE YCHEIIHOTO
MO3HAHUS M aKTUBHOI'O MPEOOpa3oBaHMs JCUCTBUTEIbHOCTH. OmeprpoBaHUE MPOCTPAHCTBCHHBIMU
oOpazaMu OOBEIUHSCT pa3Hble BHUJbI YYCOHOH M TPYJOBOH NEATEILHOCTH, SBISETCS OJHUM U3
poeCCHOHATPHO BAKHBIX KAa4eCTB, MTOITOMY aKTyajbHa 3amada (JOPMHUPOBAHHUSA Y OOYUAIOLIHXCS
IMPOCTPAHCTBCHHOI'O MBIINIJICHUSA KaK pPa3sSHOBUIHOCTH 06pa3H0r0 MBIIIJICHUSA — CYICCTBECHHOI'O
KOMIIOHEHTA B TIOJITOTOBKE K MPAKTUYECKOH NESATEIHHOCTH 110 MHOTHM HAIPABJICHUSIM.

Lesnb ocBOeHMS IpOrpaMMbl yueOHOTO Kypca «['eomeTpus» Ha 6a30BOM ypOBHE OOy4eHUS —
obmieoOpazoBarebHOe W OOIMICKYJBTYpPHOE pa3BUTHE OOydaromuxcs dYepe3 oOecreueHue
BO3MOXHOCTH HpI/IO6p€T€HI/I$I U HCHOJIB30BAHHUA CHCTCMATHYCCKUX T'COMCTPHYCCKUX 3HaHud U
nelcTBUl, cnenu(UUHBIX T'€OMETPHM, BO3MOXHOCTHM YCIEIIHOTO MPOJOKEHUs 00pa3oBaHUs IO
CIIEIIATIBHOCTSIM, HE CBS3aHHBIM C IPHUKJIAJHBIM HCIOJIb30BaHUEM I€OMETPHH.

[Iporpamma 1o reomeTpun Ha 0a30BOM ypOBHE TpeIHA3HA4YEHa JUIsi 00y4aromuXxcs CpeaHen
IITKOJIBI, HE UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO 00111€T0 00pa30BaHMs.
Takum oOpas3oM, oOydwaromruecs Ha 0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTHYeCKue
YMEHUS, CBA3aHHBIE CO CHEIU(PUKON TeOMETpPUU U HEOOXOIMMBbIE JJS KU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0ro, oHM UMEIOT BO3MOKHOCTh M3YyUUTh T'€OMETpPHUIO Oojiee riay0oKo, eciu B
Z[aJ'II:HeI\/'IIHCM BO3HUKHET HCO6XOI[I/IMOCTI) B TCOMCTPUYCCKHUX 3HAHUAX B HpO(i)CCCI/IOHaHI)HOfI
JeSITeTbHOCTH.

JIOCTH)KEHHE LeMM OCBOEHHsI MPOrpaMMbl OOECHEeYMBACTCS PELICHHEM COOTBETCTBYIOIUX
3agay. [IpuopureTHbIMK 3amadaMu OCBOeHHs Kypca «leomerpum» Ha 6azoBoMm ypoBHe B 10—11
KJ1accax sIBIISTIOTCSI:

(hopMUpOBaHHE MPECTABIECHUS O TEOMETPUH KaK YacTH MHUPO- BOM KyJIbTYpbl U OCO3HAHUE €€
B3aUMOCBSI3H C OKPYIKAIOIINM MUAPOM;

(bOpMI/IpOBaHI/IC MMPpEACTaBJIICHHA O MHOI'OIpaHHHUKAX W TCJIaX BpalICHUSA KaK O Ba)KHEHIIINX



MaTEMaTHYECKUX MOJEINSX, MO3BOJSIOUIMX ONMCHIBATh M M3y4yaTh Pa3HbIE SIBJIECHUS OKPY KAIOIIErO
MUDA;

(dbopMHpOBaHME YMEHHs paclo3HaBaTb Ha 4epTeXkaX, MOJEIAX U B PEWIBHOM MHpE
MHOTOTPaHHUKU U T€Jla BPALICHUS;

OBJIAJICHME METOJaMH PEIICHUs 3a7ady Ha NOCTPOEHUs Ha U300paKEHUSX NMPOCTPAHCTBEHHBIX
uryp;

(dbopMHpOBaHHE YMEHHS ONEPUPOBATb OCHOBHBIMM IOHATHSAMHM O MHOTOTPaHHUKAX M Telax
BpAILIEHUS U UX OCHOBHBIMHU CBOWCTBaMU;

OBJIa/ICHUE AITOPUTMAMH PELICHNUS OCHOBHBIX THUIIOB 33/1a4; (P OPMUPOBAHNE YMEHUS IPOBOAHUTH
HECJIO’KHBIE JI0Ka3aTeJIbHbIE pac- CyXJEHHUS B XOJ/I€ PELICHUs CTEPEOMETPUYECKUX 3ahad M 3a/1ad ¢
IIPAKTUYECKUM COJCPKAHUEM;

pa3BUTHE WHTEIUIEKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOydarommxcs, MO3HAaBaTEIbHOM
aKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUN, KpUTUYHOCTU MBILLUICHHUS;

¢dopmupoBaHue  (PYHKIMOHAIBHOW TIpPaMOTHOCTH, PEJEBAaHTHOM TE€OMETPUU:  YMEHHE
pacrio3HaBaTh IPOSIBIECHUS F€OMETPUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CUTYalUAX ¥ MPU U3yYSHUN JPYTUX YUCOHBIX MPEIMETOB, IPOSIBICHUS 3aBUCIMOCTEN U
3aKOHOMEPHOCTEH, (POpMyIIMPOBaTh UX HA S3BIKE TEOMETPHH U CO3/1aBaTh TEOMETPUIECKUE MOJICIH,
IPUMEHSATh OCBOEHHBIN M€OMETPUUECKUI anmnapaT JUls pelIeHus MPakKTUK OPUEHTHPOBAHHBIX 3a/1ad,
MHTEPIPETUPOBATh U OLCHUBATh MOJTYUYECHHBIE PE3YIIbTATHI.

OTnUyuTENbHON 0COOEHHOCTBIO NMPOTpPaMMBbl SIBJISIETCSI BKJIIOUEHUE B KypC CTEPEOMETPUU B
Hayajie e€ro M3ydyeHus 3a/ay, pPelIacMblX Ha YPOBHE MHTYUTHUBHOTO IO3HAHMS, M OINpeAEIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HajJ HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO U
[IPOCTPAHCTBEHHOT'O MBIIIICHHSI, CTUMYJIUPYET NPOTEKaHNE UHTYUTUBHBIX IPOIIECCOB, MOTUBUPYET K
JNaJbHENIIEMY U3YYEHHIO TTPEAMETA.

[Ipenmnourenne oOTHAETCS HAMMSAHO KOHCTPYKTHMBHOMY METOJY OOYy4YeHHs, TO €cCTh
TEOPETUYECKHE 3HAHWS HMEIOT B CBOEH OCHOBE YYyBCTBEHHOCTb IPEIMETHO MPaKTUYECKON
JEATENIbHOCTH. Pa3BuTHE NMPOCTPAHCTBEHHBIX INPEACTABICHUN y YYalllUXCS B Kypce CTEpPEOMETPUU
MPOBOAMTCS 3a CYET pelleHMs] 3aJad Ha CO3JaHUE MPOCTPAHCTBEHHBIX OOpa30B M 3ajad Ha
ONIEpUpPOBAaHUE MPOCTPAHCTBEHHBIMU oOpa3amu. CoznaHue o0Opaza NPOBOAUTCA C OMOPOH Ha
HarJsiJHOCTh, a ONEpHpOBaHUE 00pa3oM — B YCIIOBUSX OTBJICYEHMS] OT HArJsSAHOCTH, MBICIEHHOIO
U3MEHEHHUS €r0 UCXOAHOIO COAEPIKAHUS.

OcHoBHBIE conepkaTenbHble JHMHMM Kypca «l'eomerpum» B 10— 11 kn;accax:
«MHororpanHukny», «IIpsiMple M MIIOCKOCTH B MpocTpaHCTBe», «Tema BpamieHus», «BekTopsl u
KOOpJMHATHI B MPOCTpaHCTBE». POPMUpPOBAHUE JTIOTUYECKUX YMEHUN pacipesiesieTcsl He TOJIBKO IO
coZiep KaTeNIbHbIM JIMHUSAM, HO U 110 rofiaM 00yuYeHHsI Ha YPOBHE CpeIHero o01ero oopa3zoBaHusl.

COIlep)KaHI/IC O6pa3OBaHI/I}I, COOTBCTCTBYIOIICC NNPCAMCETHBIM PE3YJIbTATaM OCBOCHUA pa6oqel71



IpOTrpaMMbl, pacupefeNEéHHBIM MO ToAaM OOyYeHHUs, CTPYKTYPHPOBAHO TakuM 0Opa3oM, YTOOBI
OBJIQ/ICHUE TEOMETPUYECKMMU IOHATHUSAMM U HaBBIKAMU OCYILIECTBISUIOCH IOCIEAOBATENbHO U
MOCTYMNATENIBHO, ¢ COOIIOACHNEM IPUHIUIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIUCH B
OO0IIYI0 CHCTEMY I'€OMETPUYECKHX MPEACTaBICHUI 00yJaIOLINXCsl, pacIupsis U yriayossis e€, o0pazys
IIPOYHBIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM mi1aHe Ha u3yuyeHue reOMeTpUu OTBOIUTCS 2 yueOHBIX 4yacoB B Hezento B 10 kinacce
u | yaeGHOrO yaca B Henenmo B 11 kitacce, Bcero 3a iBa roga o0yuenust 102 y4eOHBIX daca.

COJAEPKXAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHUA)

10 KJIACC

IIpsiMble U MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHSA CTepeoMeTpHuH. Touka, mpsimasi, IUIOCKOCTh, MPOCTpaHcTBO. [TonATne 06
aKCHOMAaTUYECKOM IOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHoe pacrosiokeHue NpsMBIX B INPOCTPAHCTBE: IEPECEKAlOIIUecs, MapajulelbHble U
CKpeuuBaromuecs npsmMele. [lapamieabHOCTh IPAMBIX U INIOCKOCTEH B IPOCTPAHCTBE: MapalieIbHble
IpsiIMble B IIPOCTPAHCTBE; NApauIEIbHOCTh TPEX MPSAMBIX; MAapaJIeIbHOCTh MPSAMOM U IJIOCKOCTH.
VYribl ¢ cOHanpaBiIEHHBIMU CTOPOHAMM; yroJl MEXKIYy NpSMbIMH B mpocTpaHcTBe. llapamienbHoCTh
IUIOCKOCTEH: MapajuleibHble IUIOCKOCTH; CBOWCTBA MapalleNbHBIX IUIockocTel. Ilpocreiimue
IIPOCTPAHCTBEHHbIE (PUTYPBI HA MIJIOCKOCTU: TETPa’p, KyO, mapajuienenumen; NocTpoeHHe CeUeHUH.

[lepneHIUKYISIPHOCTh MPSMON M IJIOCKOCTH: NEPIEHIUKYJISPHBIE MPSMbIE B IPOCTPAHCTBE,
IpsIMbIE MapalyieNbHbIE U NEPIEHAUKYJIISPHbIE K IUIOCKOCTH, IPU3HAK EPIEHAUKYIISIPHOCTH MPsi- MOU
U TUIOCKOCTH, TEOPEMA O IIPSIMOM MEPIEHAUKYJIIIPHOM INIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YTOJl MEKIY
IPSIMOW M IIJIOCKOCTBIO; IBYI'PAHHBIA yroJj, JIMHEHHBIA yros JByrpaHHoro yria. Ilepnenpukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKU A0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 IUIOCKOCTH, IPOEKIIUs
¢burypsl Ha IJIOCKOCTh. [lepneHIUKYISIPHOCTh IMIOCKOCTEH: MPU3HAK MEPHEHIUKYISIPHOCTH JBYX
mockocTeil. Teopema o TpEX NMepreHuKyIspax.

MHoOrorpaHHUKHU

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHUKA, BBITYKJIbIE M HEBBITYKIIbIE
MHOTOTPaHHHUKH; pa3BEPTKa MHoOrorpaHHuka. [Ipu3ama: NyronbHas mpu3Ma; T'paHU U OCHOBAHMS
MIPU3MBI; IpsIMasi ¥ HaAKJIOHHAs IPU3MbL; OOKOBasl U MOJIHAs MOBEPXHOCTh Mpu3Mel. [lapamnenenunen,
IIPSIMOYTOJIBHBIN MapajuieNenune] U ero cpoiicrBa. Ilupammpa: N-yronpHas nupamuaa, T'paHd H
OCHOBAaHHE MUPaMUAbI; OOKOBas M TOJHAs IMOBEPXHOCTh MHMPAMMJIBI; NpaBHIbHAS U yCEUEHHAs
nupamMuia. JJIeMEeHThl IPU3Mbl U TpaMubl. [IpaBuibHbIE MHOTOTPAHHUKH: TOHSATHE MPABUIBHOTO
MHOTOTpaHHHKA; TpaBUIbHAS PU3Ma U ITpaBUIIbHAS TUPAMU- 1a; IPAaBUIIbHAS TPEYTOJIbHAS MUpaMuaa
U NIpaBWIBHBIN TeTpasap; kyO. [IpeacraBienne o npaBUIbHBIX MHOTOTPAaHHUKAX: OKTad1p, JOJAeKadIp

H UKOCA3AP. CeueHns MMPU3MBbI 1 TUPAMUBI.



CuMMeTpus B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTENIBHO TOUKH, IPSIMOM, MIJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B IUPAMHUJaX, IapajuieIeuIeaxX, IPABUIBHBIX MHOTOTPaHHHUKAX.

Bbruncnenue 371€MEHTOB MHOIOIPAaHHHMKOB: pEOpa, auaroHanu, yriasl. Ilimomans GokoBoii
IIOBEPXHOCTU U IOJHOW MOBEPXHOCTH IPsi- MO IPU3MBI, IIJIOLIAAb OCHOBAaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTU TpsAMOW Tpu3Mbl. Ilmomanps OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH IPABHILHOMN
UpaMUbl, TeOpeMa O Iulomaau yceuéHHol nupamuipbl. [lonarue o6 o0véme. OOBEM nUpamMubl,
IIPU3MBI.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUST MEXKAY IUIOMIAIIMU TIOBEPXHOCTEH, 00BEMaMu
MOJTOOHBIX TE.

11 KJIACC.
Tena Bpamenus

[unuHapuyeckass MOBEPXHOCTb, OOpasylollde IWIMHAPUYECKOH  IOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. L{mmHAp: ocHOBaHUS U OOKOBas IOBEPXHOCTH, 00pa3yromas 1 OCh;
IUI0IAab OOKOBOH U IOJIHOM MOBEPXHOCTH.

Konunueckass MOBEpXHOCTb, OOpa3ylolIMe KOHUYECKOH IMOBEPXHOCTH, OCh U BeplIMHA
KOHHYECKOI nmoBepxHOoCcTH. KoHyC: ocHOBaHME W BepiInHa, 00pa3yromiasi ¥ OCh; IUIOIMaab OOKOBOH U
MOJIHOM TMOBEPXHOCTH. YCEUEHHBIA KOHYC: OOpa3yrolne W BBICOTA;, OCHOBAHUS W OOKOBas
IIOBEPXHOCTb.

Cdhepa wm map: uHeHTp, pamuyc, AMaMeTp; IUIOLAAb IOBEpXHOCTH cdepsl. Bzaumuoe
pacrioniokeHue cepbl U IUIOCKOCTH; KacaTesbHas TNIOCKOCTh K cepe; miomans chepsl.

N300pakeHue Tes BpaleHust Ha MIIOCKOCTH. Pa3BEpTka mumHApa U KOHyca.

KomOuHanmu Ten BpaleHus ¥ MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMMMCAHHBINA OKOJIO C(ephl;
cdepa, BIUCaHHAs B MHOTOI'PaHHMK, WM TEJIO BPAILICHHS.

[Tonsitre 06 06bEMe. OcHOBHBIE CBOICTBA 00BEMOB Tel. Teopema 00 00bEME MPSMOYTOIBHOTO
napajuiesienunesna u cieacTsus u3 He€. O0bEM HUIMHIpa, KoHyca. O0bEM 11apa U MIoIMaas CHEPHI.

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOLIAIIMU IIOBEPXHOCTEH, 00bEMaMu
MOJIOOHBIX TEN.

Ceuenus nuiauHapa (mapamienbHO U NEPIEHIUKYISIPHO OCH), CEYEHHsI KOHYca (TapajliesibHOe
OCHOBAHUIO U MPOXO/SILEE Yepe3 BEPIINHY ), CEUCHHUS 1apa.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu U B mpocTpaHcTBe. ClI0KEHHE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA
Ha yucio. PaznokeHne BekTopa 1o TpéM HEKOMILIaHapHBIM BekTopaM. lIpaBuno mapamienenunena.
Pemenne 3aay, cBA3aHHBIX C IPUMEHEHHEM MPAaBWII JEUCTBUN ¢ BeKTOpaMmu. [IpsimoyronbHas cuctema
KoopauHaT B npoctpaHcTse. KoopauHats! Bekropa. [IpocTeiiue 3agaun B KoopauHaTax. YToll MexIy
BeKTOpamMH. CKaJspHOE NPOU3BENECHUE BEKTOPOB. BbluMclieHHE YIIOB MEXIy MpPAMBIMH U

IIJIOCKOCTAMMU. KOOpI[I/IHaTHO-BeKTOpHHﬁ MCETO IpH PCIICHHUU I'COMCTPUYCCKUX 3a/1a4.



IIJIAHUPYEMBIE ITPEJAMETHBIE PE3YJbTATBI OCBOEHUSI PABOUYEH
IMPOI'PAMMBI KYPCA (IIO TOAAM OBYYEHMUA)

[IpenMeTHble pe3ynbTaThl W3Y4YEHHs] T€OMETPUM Ha 0a30BOM YpOBHE OpPHUEHTHUPOBAaHBI Ha
TOCTIIKEHHE YPOBHSI MAaTEMaTHYECKOM rpaMOTHOCTH, HEOOXOAMMOTO IS YCIIEIIHOTO PEIICHHS 3a1a4
B PEaIbHOM KU3HU U CO3JIaHHE YCIOBUU JJISl KX OOILEKYJIBTYPHOTO Pa3BUTHSI.

OcBoenue yuebHoro Kypca «I'eomerpus» Ha 6a30BOM ypOBHE CpellHEro oomiero oopa3zoBaHus
JOJKHO 00€CIeurBaTh JOCTUKEHHUE CISAYIOUINX TPEIMETHBIX 00pa30BaTeIbHbIX Pe3yIbTaTOB:

10 KJIACC

OnepupoBaTh MOHATUSIMU: TOUKA, MPSAMAsi, INTIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX MIPH PEILICHUU T€OMETPHUUECKHX 3a/1a4.

OnepupoBarh NOHATUAMU: MAPALIEIBHOCT U MEPIEHAUKYISIPHOCTh MPSMBIX U MIOCKOCTEH.

KnaccuguupoBats B3auMHOE PaCHOI0KEHNUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBarh MOHATUSMU: JIBYTPAaHHBIA YTOJ, TPAaHH JBYTPAHHOTO YIia, peOdpo JABYTPaHHOTO
yria; TMHEHHBINA yroJ ABYTPAHHOTO YIJia; rpaaycHas Mepa JByTpaHHOro yria.

OnepupoBarh NOHATUSMHU: MHOTOTPAaHHUK, BBIMYKJIbIE ¥ HeBbl mykieli MHOrOrpaHHUK,
3JIEMEHThl MHOTOTpaHHUKA, TPAaBUIIbHBIN MHOTOTPAaHHUK.

Pacrno3naBaTte OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MMHMpPaMUJIa; TPU3MA, MPIMOYTOIBHBIN
napajuienenumnesn, Kyo).

KrnaccudunupoBars MHOTOIPaHHUKH, BIOWpas OCHOBAHUS IJi KJIaCCH(PUKAIUU (BBIMYKIIbIE U
HEBBIMTYKJIbIE MHOTOTPAHHHKH; TPABWIbHBIE MHOTOTPAaHHUKH, MPSMBbIE M HAKJIOHHBIC MPHU3MBI,
napajuieenunebl).

OnepupoBaTh NOHATHAMU: CEKYIIas IIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.

OOBACHATH MPUHIIMIIBI TIOCTPOSHUS CEUEHUH, UCTIONB3YsI METOJI CIIEIOB.

CtpouTh CeUe€HHMs] MHOTOTPAHHUKOB METOJOM CJIEAOB, BBITIOJHITH (BBIHOCHBIE) TIJIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHUZY.

Pemarp 3a7aun Ha HaXOXJAEHHE T€OMETPHUECKHMX BEIMYMH IO O0pas3laM WA aaropUTMaM,
MIPUMEHSSI U3BECTHBIE AHATUTUYECKHE METO/IbI IIPU PEIICHUH CTaHAAPTHBIX MATEMATHUYECKUX 3a- 1a4
Ha BBIYUCIICHUE PACCTOSHUM MEXIY IBYMS TOUKAMHU, OT TOUKH JO MPSAMOU, OT TOYKH JI0 TIJIOCKOCTH,
MEXy CKPEIIUBAOITUMUCS MPSIMBIMHU.

Pemarp 3ajaun Ha HaXOXJ/JAEHHWE I€OMETPUUECKHMX BEIMYMH IO o0paslaM WIH aJropuTMaM,
MIPUMEHSS U3BECTHBIE AHATUTUYECKHE METOIbI IIPU PEIICHUH CTaHAAPTHBIX MATEMATUUYECKUX 3a- 1a4
Ha BBIYMCJIICHUE YIJIOB MEX]Y CKPEIIMBAIOIIMMUCS MPAMbI- MU, MEXIY MNPSMON U TIOCKOCTHIO,
MEXy TIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Brruucnsate 00BEMBI M TIIOMIATM TIOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUpamMuia) ¢
MpUMEeHEeHHEeM (HOPMYIT, BBIYHUCISATH COOTHOIICHHSI MEXAY IUIOMIAIMUA MOBEPXHOCTEH, 00bEMaMu

HO,[[O6HBIX MHOT'OT'PpaHHUKOB.



OmnepupoBaTh NOHATHAMH: CUMMETPHSI B TIPOCTPAHCTBE; LIEHTP, OCh U IIOCKOCTh CUMMETPHH;
LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpPax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

[IpumensTs  reomerpudeckue  (akTbl  JUIsI  pEIICHUS  CTEPEOMETPHYECKMX  3a/ad,
MIPEeIoJIaraloIuX HECKOJBKO I1aroB PEIIeHHUs, €CJIM YCIOBUS MPUMEHEHUS 3aJaHbl B IBHOU (popme.

[IpumensTh mnpocTeiiie MporpaMMHBIE CPEICTBA M 3JEKTPOH, HO KOMMYHHKAIIMOHHBIE
CUCTEMBI IPU PELIEHUU CTEPEOMETPUUECKUX 3a1au.

[TpuBOAUTH IPUMEPHI MATEMAaTHUECKUX 3aKOHOMEPHOCTEH B IPHU- POJAE U KU3HU, PACIIO3HABATD
MPOSIBIICHUE 3aKOHOB F'€OMETPHH B HCKYCCTBE.

[IpuMeHsTh NOJMY4YEHHBbIE 3HAHUS HA NPAKTHKE: aHAIM3HPOBATh pealbHbIE CUTyallUd U
MPUMEHSTHh U3YyUYCHHBIC OHATHS B MPOLECCE MMOMCKA PEIICHUS] MATEMaTHYECKH CPOPMYITUPOBAHHON
poOJIeMBbI, MOJCITUPOBATh PEANBbHBIE CUTYalluu Ha SI3BIKE T€OMETPHH, MCCIEI0BATh MMOCTPOCHHBIC
MOJIETIM C HCIOJb30BAaHHUEM T'€OMETPUUYECKUX MOHATHH W TeopeM, ammapaTra aiareOpbl; pemiarh
MIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKJICHUEM IeOMETPUYECKIX BEIHUMH.

11 KJIACC

OnepupoBaTh NOHITUSAMM: LWIMHJPUYECKAs IOBEPXHOCTh, 00pa3yloUIUe LUJIMHIPUYECKON
MOBEPXHOCTH; IWIMHJP; KOHUYECKasi TOBEPXHOCTh, 00pa3yIolie KOHUYECKOHN MOBEPXHOCTH, KOHYC;
cepuueckas moBEpXHOCTb.

Pacrio3naBats Tena BpameHus (MIUIUHAP, KOHYC, cdepa u map).

OOBACHATH CrIOCOOBI MTOTyYSHHS TEJl BPALICHUS.

KnaccuduiupoBaTh B3auMHOE pacnookeHne Ceprl U MITOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBaHHE CETMEHTa, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBAaHHUE IIAPOBOI0O CJIOS, BHICOTA IIAPOBOIO CJIOS; IAPOBOM CEKTOP.

Boruncnsate 00bEMBI M IJIOLIAAM IOBEPXHOCTEH TeJ BpalEHUS, T'€OMETPUYECKUX TeN C
npUMEHEHHEM (HopMyI.

OnepupoBarh MOHSATUSMHU: MHOTOTPAHHUK, BIMCAHHBIN B cepy M OMUCAHHBIA OKOJO cepsr;
cdepa, BucaHHasi B MHOTOIPaHHUK UJIU TEJIO BPAIlIEHUS.

BbIuncnsaTe COOTHOLIEHUS] MEXKAY ITUIOIAIIMU TOBEPXHOCTEN U 00bEMaMHU MOT00HBIX TEN.

N300pakaTh u3ydaemble (GUTYphl OT pPYKH W C TPUMEHEHHEM NPOCTBIX YEePTEKHBIX
MHCTPYMEHTOB.

BrInonHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYpP: BHI
CBEpPXY, COOKY, CHU3Y; CTPOUTH C€UEHHUS TE€J BPAILICHHUS.

W3BnekaTh, WHTEPIPETHPOBATH W TPeoOpa3oBHIBaTh WHPOPMALHIO O TPOCTPAHCTBEHHBIX
reOMEeTPpUUYECKUX PUTYpax, MPEACTABICHHYIO Ha YepTekKaxX U PUCYHKaX.

OHepI/IpOBaTB IOHATHUECM BCKTOP B IIPOCTPAHCTBC.



BbIHOJIH?ITB I[GIZCTBHﬂ CJIOXKCHUS BeKTOpOB, BbIYUTAHUSA BCKTOpOB 148 YMHO)KGHI/ISI BGKTOpa Ha
YHCJIO, 00BICHATEH, KAKHMH CBOMCTBAMHU OHM 00J1afalo0T.

[TpuMeHSTh MpaBUIIO apajuIeICITHIIC/IA.

OHepI/IpOBaTL IIOHATUSMU . I[eKapTOBBI KOOpI[I/IHaTBI B HpOCTpaHCTBe, BCKTOp, MOI[yJIB BeKTopa,
PaBEHCTBO BEKTOPOB, KOOPAMWHATHI BEKTOPA, YrOJd MEXIYy BEKTOPAMH, CKAISPHOE MPOHU3BEICHHE
BEKTOPOB, KOJUITMHEAPHBIC M KOMILJIAaHAPHBIC BEKTOPBHI.

HaxonuTh cymMMy BEKTOPOB M IPOM3BEACHHE BEKTOpa Ha YHCIO, YroJl MEXKIY BEKTOPAMH,
CKaJISIPHOE MPOM3BECHHUE, PACKIIAIBIBATH BEKTOP 1O JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3a/aBath MIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[IpumensTh  reoMeTpuyeckue  (GaKTBl  JUIL  PEHICHUS  CTEPEOMETPUYCCKUX  3ajad,
IIPEJITOJIAraroIIMX HECKOJBKO IIIAr0B PEIICHHUS, €CIIA YCIOBHUS IPUMEHEHUS 3aaHbl B IBHOH (opme.

Pemarp mpocteiimme reoMeTpuYecKkne 3aJadud Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTOo/1a.

Pemate 3agaur Ha JOKAa3aTeIbCTBO MAaTEMATHYECKHUX OTHOIIEHHH M HAXOXKICHUE
TCOMETPHYCCKUX BEJIMYMH IO oOpaslaM WM alrOpuTMaM, MPUMEHSS H3BECTHBIC METOJbI MPHU
peIHeHI/II/I CTaHIIapTHI)IX MAaTEeMaTHUYCCKHUX 3a1a4.

[IpuMeHATH IpOocTENIIE MPOrPAMMHBIE CPEICTBA U ATIEKTPOHHO-KOMMYHHUKAILMOHHBIE CHCTEMBbI
IIPH PEIICHUN CTEPEOMETPHUICCKUX 3a]1a4.

[TpuBOIUTE MPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEH B MPHUPOJIC U JKU3HH, PACIIO3HABATH
HpO?IBJ'IeHI/Ie 3aKOHOB FGOMeTpI/II/I B I/ICKYCCTBG.

[IpuMeHATh TOJIydeHHBIC 3HAHWS HA MPAKTUKE: AHAIW3UPOBATh pPEAIBHBIC CUTyalud U
MIPUMEHSITh H3yUYEHHBIE MOHATHS B MPOLIECCE TTOUCKA PEIICHHs] MaTeMaTUYeCKu C(HOpMYITMPOBAaHHON
MpOoOJIeMbI, MOJIETUPOBATh pealibHbIE CUTYallMU Ha SI3bIKE T€OMETPHH, HCCIEA0BATh MOCTPOSHHBIC
MOJICTT C WCIOJh30BAaHHUEM T'€OMETPHUSCKUX IOHATHH W TEOpeM, ammapara aiareOpbl; pemiaTth
HpaKTHq€CKHe 3aJa4u, CBJA3aHHBIC C HAXOXACHUEM FCOMeTpI/I‘IeCKI/IX BCJIIMYHH.

TEMATUYECKUM ILIAH

10 KUIACC
KoaunuyecrBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jie/ioB u Koutpon  IIpakTn (uu¢posbie)
n/m  TeM MPOrpaMMbl Bcero  bHBIE yeckue o0pa3oBaTe/IbHbIE
padoThI padoTbI pecypchl

Pazpnea 1.

bu6mmorexa [IOK
1.1 BBenenwne B ctepeoMeTpuio 10 0 0 )

https://resh.edu.ru/subject




1171

Hroro mo pazneny 10
Paznean 2.
[IpsiMble U TIIOCKOCTH B
bu6mmoreka [JOK
MIPOCTPAHCTBE. )
2.1 12 https://resh.edu.ru/subject
[TapamienbHOCT IPSIMBIX U
117/
IJIOCKOCTEH
Hroro no pazneny 12
Pazgea 3.
bu6mmoreka [JOK
[lepnieHIUKyYASAPHOCTD MPSMBIX ]
3.1 12 https://resh.edu.ru/subject
U IUIOCKOCTEH
117/
Utoro no pazneny 12
Paznen 4.
bubmuoreka [JOK
VYTIIbI MEXIY TIPSIMBIMU 1 )
4.1 10 https://resh.edu.ru/subject
IJIOCKOCTSIMU
1171
Wroro mo paszneny 10
Paznea 5.
bu6mmorexa [IOK
5.1 MHororpaHHUKH 11 https://resh.edu.ru/subject
117/
Hroro no pazneny 11
Pa3nen 6.
bu6mmoreka [JOK
6.1 OO0BEMBI MHOTOTPAaHHUKOB 9 https://resh.edu.ru/subject
117/
Hroro mo pazneny 9
Paszgen 7.
bu6mmorekxa [IOK
[ToBTOpEHUE: ceueHus, )
7.1 4 https://resh.edu.ru/subject
pPacCTOSHUS U YTJIBI
117/
Uroro no pazneny 4




OBIIEE KOJIMYECTBO YACOB

68 5 2
I1O ITPOI'PAMME
11 KJIACC
KosnuecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jieioB U Konrpoa  IlpakTn (ungposbie)
n/m TeM NPOrpaMmbl Bcero  bHBIC yecKHe oOpa3oBaTe/ibHbIE
padoThI padoTbI pecypchl
Paznen 1.
bu6mmoreka [JOK
1.1  Tena BpameHus 12 1 0 https://resh.edu.ru/subject
117/
Uroro no pazueny 12
Pazneal.
bubmuoreka [JOK
2.1 OObémBI TEN 5 0 0 https://resh.edu.ru/subject
117/
Utoro no pazneny 5
Paznen 3.
bu6mmoreka [JOK
BekTops! 1 KOOpIMHATHI B )
3.1 10 1 0 https://resh.edu.ru/subject
MIPOCTPAHCTBE
1171
Hroro mo paszneny 10
Pasznen 4.
bu6mmoreka [IOK
[ToBTOpEeHue, 06001EeHNE U )
4.1 7 0 0 https://resh.edu.ru/subject
cHCTeMaTu3alus 3HaHHI
117/
Wroro no pazneny 7
OBIIEE KOJIMYECTBO YACOB 2 5 0

I10 ITPOIT'PAMME

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JUIS1 YYEHUKA



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

- Maremarnka: anredpa 1 Hadajla MaTeMaTHIECKOTO aHain3a, reoMeTpus. I'eometpus. 10-11 kimace. AtanacsH

JL.C., byty3os B.®., Kanomues C.b. u ap. - M.: IIpocsenienue, 2024

METOINYECKHUE MATEPUAJIBI JJI51 YUUTEJA
- MaremaTuka: anreOpa 1 Hadaina MaTeMaTHYecKoro aHanu3a, reomerpus. [ eomerpust. 10-11 kinacc. AtaHacsH

JI.C., byty3os B.®., Kanomues C.b. u ap. - M.: IIpocsenienue, 2024

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

- Poccuiickast anextponHas mkosna https://resh.edu.ru/

- denepanbHbIi HHCTUTYT NIEIArOrHIecKuX uamepenuii  https://fipi.ru/
- 3JIeKTpOHHAas OMOIHoTeKa Yyd4eOHUKOB M MeTondecknx Marepuanoshttp://window.edu.ru/
- 00pa3oBaTeNBHEIHM MOPTAJ IS OATOTOBKH K SK3aMeHaM 110 Ipo(iIbHOM 1 6a3oBoit MaTematuke https://math-

ege.sdamgia.ru

PABOYASA ITPOI'PAMMA

YYEBHOTI'O KYPCA «BEPOATHOCTDB U CTATUCTHUKA) (6a30Bblii ypOBEHb)

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

VY4eOHbIil Kypc «BeposTHOCTh M CTaTUCTUKa» 0a30BOTO YPOBHS SIBJISETCS MPOJOJIKEHUEM U
pa3BUTHEM OJJHOMMEHHOTO y4eOHOro Kypca 6a30BOro ypoBHs1 OCHOBHOM 1iKkoJibl. Kypc npenHazHauex
i (GOpMUPOBaHUA y OOYYAIOLIMXCS CTATUCTUYECKOM KyJBTYphl M IOHUMAHUS DPOJIM TEOPUHU
BEPOSATHOCTEH KaK MaTeMaTHYECKOr0 MHCTPYMEHTA JJISl U3YUYEHUs CIy4YalHbIX COOBITUH, BETUUUH U
nporeccoB. [Ipu u3yuernn Kypca 000ramaroTcs peICTaBICHUs YUaIUXCsl O METOAaX UCCIIEJOBAHUS
M3MEHUYMBOTO MHUpA, pa3BUBAETCAd MOHMMAaHUE 3HAYMMOCTH U OOIHOCTH MAaTEMaTHYECKHUX METO/0B
ITO3HAHUS KaK HEOThEMJIEMOM YaCTH COBPEMEHHOI'0 €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS.

CopepxaHue Kypca HallpaBjI€HO Ha 3aKpEIUICHHE 3HAHMM, MOJyYEHHBIX IIPU U3YUYEHHH Kypca
OCHOBHOM HIKOJIBI U Ha pa3BUTHUE MPEACTABIECHUIN O CIyyallHBIX BEIMYMHAX U B3aUMOCBS3SIX MEXKIY
HUMH Ha BaYKHBIX MIPUMEPaX, CIOXKEThl KOTOPBIX MOYEPIHYTHI U3 OKpYyXkaroliero mupa. B pesynbrare
y o0y4aromuxcst JODKHO cpOpMUPOBATHCS MpEACTaBICHNE 0 Hanbosee ynoTpeOUTeIbHBIX U 00X
MaTeMaTHYECKUX MOJIENSX, UCIIOIb3yEeMBbIX JUIsS ONTUCAHUS AaHTPOIIOMETPUYECKUX U AeMOTrpapuuecKux
BEJIMYMH, MOTPEHIHOCTEH B pa3liMyHbIe pOJa H3MEPEHUSX, UIMTEIbHOCTU O€30TKa3HOW paboThl
TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MAaCCOBBIX SIBICHUN U MPOIIECCOB B OOLIECTBE.

B cooTBeTcTBMM C yKa3aHHBIMH LEISIMU B CTPYKType yuyeOHOro kypca «BeposTHOCTh H
CTaTUCTHKa» CpeAHeH IIKoIbl Ha 0a30BOM ypOBHE BBIIENEHBI CIEIYIOLIHMEe OCHOBHBIC
coziepkaTenbHble TUHUU: «CiydaiiHble COOBITHUSI U BEPOATHOCTHY», «CiyyaiiHble BEIMYUHBI U 3aKOH
OO0JIBIINX YHCEI.

BaxxHy10 yacTh Kypca 3aHUMaeT U3y4eHHe TeOMETPHUUECKOro 1 OMHOMHAILHOTO paclpeieeHui

1 3HAKOMCTBO C UX HCIIPCPBIBHBIMHA aHAJIOTaMH — IMOKA3aTCIIbHBIM 1 HOPMAJIbHBIM PACTIPCACICHUAMMU.


https://resh.edu.ru/
https://fipi.ru/

Conepxanne mauHuM «CryyaiiHble COOBITHS W BEPOSTHOCTH» CIYXHT OCHOBOWM JUIst
(GopMHpOBaHUS NPEICTABICHUNH O pacIpe/leIEHUN BEPOSATHOCTEH MEXAy 3HAUYEHUSIMM CIy4alHBIX
BEIMYMH, a TaKKe 3Ta JMHUA HEeoOXoquma Kak Oa3a JUlsl M3ydyeHMsl 3aKOHa OOJbIIMX YUCENl —
(yHIaMEHTAIBHOTO 3aKOHA, JEHCTBYIOIIETO B MPUPOAE M OOIIECTBE M MMEIOIEr0 MaTeMaTHIECKYIO
¢dopmanuzamuio. CaM 3aKOH OOJBIIMX YHCEN TpEAsiaraeTcs B O3HAKOMHUTEIBHOH Qopme C
MUHHMMAaJIbHBIM HCIIOJIb30BAHUEM MaTeMaTUYeCKOro popmMaanu3ma.

Tembl, cBA3aHHBIE C HENPEPBHIBHBIMHM CIIy4alHBIMU BEJIWYMHAMH, AKLCHTUPYIOT BHUMaHUE
IIKOJIbHUKOB Ha OMHMCAHUM U M3YyYCHHH CIIyYailHBIX SBJICHUN C MMOMOIIBIO HEMPEPHIBHBIX ()YHKITHA.
OCHOBHOE BHHMMaHHUE YJEISAETCS IOKAa3aTEJIbHOMY M HOPMAJIbHOMY pacHpelesICHUsIM, IPU 3TOM
IPEIIoIaraeTcs 03HAKOMUTENIbHOE U3yUeHHE MaTepHraia 0e3 10Ka3aTelIbCTB IPUMEHSIEMBIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

B y4yeOHOM mnane Ha u3yueHHE Kypca «BeposTHOCTh M cTaTHCTHKa» Ha 0a30BOM YpOBHE
OoTBOIUTCS | yueOHBIN Yac B HEIEIIO B TCUCHUE KaXJI0TO 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 ¥ HauMEHbIIee 3HAUYEHUs, pa3Max, JUCIEPCUsl U CTaHAAapTHOE OTKIOHEHHE
YHCIIOBBIX HAOOPOB.

CrnyuaiiHble 5KCIEpUMEHTHI (OIBITHI) U CIIy4YaiiHbIE COOBITHS. DIeMEeHTapHbIe COOBITUS (MCXOIbI).
BeposiTHOCTB CitydaifHOrO coOBITHS. BAM30CTh 4acTOTHI M BEpOATHOCTH COOBITHH. Ciy4aliHbIE OTIBITHI
C pPaBHOBO3MOXXHBIMHU JJIEMEHTapHbIMU COOBITUAMH. BeposTHOCTM COOBITHI B ONBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.

Omnepauuu HaJx COOBITUAMU: IepecedeHue, OObeIMHEHHE, INPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. opmyra ciokeHus: BEpOATHOCTEH.

VYcnoBHas BEPOSATHOCTb. YMHOXKEHHE BEpPOATHOCTEH. JlepeBO Clly4allHOTO SKCIIEPHMEHTA.
®dopmyia nonHo# BeposTHOCTH. HezaBucumbie cOOBITHS.

KomOunatopHoe mnpaBwio ymHokeHus. [lepectaHoBku u (akropuan. Yucino coderaHHi.
Tpeyronbuuk Ilackans. ®opmyna bunoma HeroToHa.

bunapHbIii cy4aiiHbIi ONBIT (MCIIBITaHKE), yeneX U Heynada. HezaBucumble ucnbitanus. Cepust
HE3aBHCHUMBIX UCIIBITAaHUH 10 nepBoro ycnexa. Cepus He3aBUCUMBIX UCIIBITaHUM bepHyn.

Cnyuaiinas BennuuHa. Pacnpenenenue BepostHocTed. Jlnarpamma pacnpeaenenus. [Ipumepst
pacripesieieHui, B TOM 4HCie, TeOMETPUYECKOe M OMHOMHUAIIBHOE.

11 KJIACC

YucnoBble XapaKTEepUCTUKU CIy4alHbIX BEJIMYMH: MaTeMaTHUeCKOe OXHJaHue, TUCIepCus U
CTaHJApTHOE OTKJIOHEHHE. [Ipumepbl NpUMEHEHHMs] MAaTEMaTHYECKOTO OXHJAAaHHSA, B TOM YHUCIE B

3aJla4ax M3 MOBCEIHEBHOM JXU3HHM. MaTeMaTH4eCKOe OKHIaHHE 6HHapH0ﬁ CJ'Iy‘-IB.fIHOfI BCIIMYHHEI.



MatemaTuueckoe 0XKH1aHue CYMMBI CIy4YailHbIX BEJIMYMH. MaTeMaTHUECKOe 0KUIaHNuE U JUCTIEPCUs
reoMEeTPHUECKOro 1 OMHOMHUAIBHOTO paclpeleleHui.

3aKkoH OOJBIIMX YHICENI W €r0 POJb B HayKe, Mpupojae W oOmectBe. BrIOOpOUYHBIM METON
UCCIICIOBAHUM.

IIpumepsl HenpepBIBHBIX Cy4yailHbIX BeIU4MH. [[oHATHE O TUIOTHOCTH pacnpeneneHus. 3agauu,
IIPUBOASIINE K HOPMAJILHOMY pacripeieneHuto. [IonsaTiue o HopMalbHOM pacipeeIeHUH.

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

IIpenMeTHble pe3yabTaThl OCBOEHMS Kypca «BepodtHocTh U cratuctuka» B 10—11 kmaccax
OPMEHTUPOBaHbl Ha [JOCTH)KEHHE YpPOBHS MaTEeMaTUYeCKOH TI'pPaMOTHOCTH, HEOOXOIUMOIo AJs
YCIIEUIHOI'O pelIeHUs 3ajad MU 1OpoOjeM B peaJbHOM JKU3HU M CO3JaHUE YCIOBHHM Uil HX
OOIIEKYJIbTYPHOTO Pa3BUTHUS.

OcBoeHue yuebHoro kypca «BeposTHOCTb U CTaTUCTHKA» Ha 0a30BOM YPOBHE CPEIHET0 00LIEro
0o0pa3oBaHMsl JIOJDKHO oOOecreuuBaTh JIOCTHIKEHHE CIEAYIOLUIMX MPEIMETHBIX 00pa30BaTEeNIbHBIX
pe3yJIbTaTOB:

10 KJIACC

YuTaTh ¥ CTPOUTH TAOJHUIBI U THATPAMMBI.

OnepupoBaTh MOHATUAMHU: cpeHee apudMeTHuecKoe, MeAuaHa, HauOoJsblliee, HaMMEHbIIee
3Ha4YeHUe, pa3Max MacCcHuBa YUCIIOBBIX JaHHbIX.

OnepupoBaTh MOHATUSMHU: CIy4alHbI 5SKCHEpUMEHT (ONBIT) U Ciy4ailHOE COOBITHE,
AJIEMEHTAapHOE COOBITHE (AJIEMEHTAapHbIM MCXO0Jl) CIy4YailHOro OIbITa; HAXOJUTh BEPOSITHOCTH B
OIbITaX C PaBHOBO3MOXKHBIMH CIIyYallHBIMH COOBITHSIMM, HaXOJWUTh U CpPaBHHUBATh BEPOSATHOCTH
COOBITHH B N3yYEHHBIX CITyYalHBIX KCIIEPUMEHTAX.

Haxomute u QopmynupoBaTh cOOBITHS: TepeceueHrne W OOBEIWHEHUE ITAaHHBIX COOBITHH,
coOBITHE, TPOTUBOMOJIOKHOE JAaHHOMY COOBITHIO; TIOJIb30BAaThCS qUarpaMmamu Jisepa u Gopmysoin
CJIO’KEHHMSI BEPOSITHOCTEN MPU PELIEHUH 3a/1a4.

OmnepupoBaTh NOHATHUSMM: YCJIOBHAs BEPOSTHOCTb, HE3aBHCHUMBIE COOBITHS; HaXOAUTh
BEPOSTHOCTH C TOMOUIbIO IIPaBUJIa YMHOKEHHUSI, C TIOMOIIBIO JIepeBa CIy4yaliHOTO OMBITA.

[IpumeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3ajay.

OnepupoBaTh NOHITUSAMU: UCTIbITAHUE, HE3ABUCUMBIE HCIIBITAHUS, CEpUs UCTIBITAHUM, yCIeX U
HeyJlaua; HaXOJUTh BEPOSTHOCTH COOBITHI B CEpUU HE3aBHCHUMBIX HCIIBITAHUI JI0 MEPBOr0 yCHexa;
HaXOJIUTh BEPOSITHOCTU COOBITUI B CEpUH UCTIBITAaHUN bepHym.

OnepupoBaTh MOHATUSAMU: CiIydaiiHas BeJIWYHHA, paclpeiesieHue BEepOsATHOCTEH, auarpamma
pacnpeseneHus.

11 KJIACC



CpaBHUBATh BEPOSITHOCTH 3HAUEHUH CITy4aliHON BETMYMHBI 10 PACIPEAEIECHUIO WU C IIOMOILBIO

JUarpaMM.

OHepI/IpOBaTB IMMOHATHUEM MaTEMATUYCCKOI'O O KUJAHUSA; IPUBOJAUTE IPUMCEPHEI, KaK IPUMCHACTCA

MATEMATHUYCCKOC OXWIaHHC cnyqaﬁHop”I BCIIMYHMHBI HAXOJHUTb MATCMAaTHYCCKOC OXHIAAHUC II0

JTaHHOMY PacIpeelICHHIO.

HNmeTh MpEaACTaBICHHUE O 3aKOHEC OOJIBIIINX YHCEI.

HNmeTh IpEaACTaBICHHUE O HOpMaJIbHOM paclpEaCICHNUH.

TEMATHYECKHWM IIJIAH
10 KJIACC
KoanyecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB u dyeKkTpoHHbIE (LM pPOBbLIE)
n/m | TeM NporpamMmsl Bcero Kowrpox Hpateru o0pa3oBaTe/IbHbIE pecypChl
bHbIE yecKkue
padoThI padoThI
Pazgea 1.
bubmuorexa [JOK
[IpencraBicHue JaHHBIX U https://resh.edu.ru/subject/16/
t ornucaTebHas CTATUCTHKA ‘ 0 °
https://resh.edu.ru/subject/51/
Uroro no pazneny 4
Pazgea 2.
CriyuaiiHble ONIBITHI U bubmuoreka [JOK
cllyyailHble COOBITHS, OTBITHI https://resh.edu.ru/subject/16/
= C PaBHOBO3MOYKHBIMHU 3 0 :
3JIEMEHTAPHBIMH HCXOAaMU https://resh.edu.ru/subject/51/
Hroro no pazneny 3
Paznea 3.
bubmmoteka [IOK
Omnepanuu Haa COOBITUSMU, https://resh.edu.ru/subject/16/
- CJIO’KE€HHE BEPOSATHOCTEH 3 0 °
https://resh.edu.ru/subject/51/
Hroro no paszneny 3
Paspnen 4.
i1 VYcioBHas BEpOSATHOCTb, . L 1 bubnuotexa [JOK

JIEPEBO CIYyYANHOTO OMBITA,

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



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/

dhopmyna moHON
BEPOSTHOCTH U HE3aBHUCHU- https://resh.edu.ru/subject/51/
MOCTH COOBITHI
Hroro no pazgeny 7
Pazgea 5.
bu6nmoreka [IOK
5 1 S eMeHTH KOMGHHATOpHKH A 0 https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/51/
Hroro no pazaeny 4
Pa3znea 6.
bu6mmoteka [IOK
61 Cepuu mocienoBaTeIbHbIX 3 0 https://resh.edu.ru/subject/16/
UCTIBITAHUN
https://resh.edu.ru/subject/51/
Uroro no pazneny 3
Paznea /.
bu6mmoteka [IOK
21 CrnyyaiiHble BETMYHHBI U 6 0 https://resh.edu.ru/subject/16/
pacripeesieHus
https://resh.edu.ru/subject/51/
Hroro no pazneny 6
Pa3nen 8.
bu6nmoreka [IOK
81 O06o6uieHue u A L https://resh.edu.ru/subject/16/
CUCTEMAaTH3aIIHsI 3HAHHHA
https://resh.edu.ru/subject/51/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB
I1O ITPOT'PAMME 3 g
11 KJIACC

KoanuyecTBo 4acoB



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/

Ne HanmeHnoBaHue pa3ae/ioB B KouTtpoJs IIpakTH JJieKTpOHHbIE (U pOBbIE)
cero
n/m | W TeM MPOrpamMMbl HbIE yeckue o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
Pa3zpnen 1.
11 [ToBTOpEHME, 0000IICHUE 1 A 0 0 bu6nmoreka [IOK
' cUCTEMATH3aLMs 3HAHUN https://resh.edu.ru/subject/16/
Hroro no pazueny 4
Pazpnenl.
”1 MareMaTH4eCKOe OXKHa- 4 0 1 bubnuoreka LIOK
. HUE CITy4ailHOW BEJIUYHHBI https://resh.edu.ru/subject/16/
Hroro 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
Pa3nen 4.
bu6mmoteka [IOK
4.1 3aKoH OOJBIINX YHCET 3 0 0 ]
https://resh.edu.ru/subject/16/
Hroro mo pazneny 3
Paznen 5.
- HenpepriBHBIE Ccyyaiinble ) 0 ) bubnmnorexka HOK
' BEJIMUMHBI (pacrpeaeneHus) https://resh.edu.ru/subject/16/
Hroro no pazneny 2
Pa3neu 6.
Hopmansnoe bubnuoreka [JOK
6.1 2 0 0 )
pacrpeaeaeHus https://resh.edu.ru/subject/16/
Hroro no pazneny 2
Pa3znen 7.
[ToBTOpeHnue, 06061EeHNE U bubnmnorexka HOK
7.1 15 0 0 ]
CHCTEeMaTu3alus 3HaHUI https://resh.edu.ru/subject/16/
Hroro mo pazneny 15



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/
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OBIIEE KOJMYECTBO YACOB
I10 ITPOT'PAMME

34 0 2

YUYEBHO-METOAUYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
NPOUHECCAOBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

Maremaruka. BepositHocTh 1 craTucTHKa : 10-i kitacc : 0a30BbIi U yIITyONEHHBIN YPOBHY : yueOHOE TTocooue /
E. A. byaumoBuy, B. A. bynsrueB. — Mocksa : [Ipocsemenue, 2023.

Maremaruka. BepositHocTh M cTaTucTHKa : 11-# Kitacc : 0a30BbIi U yrITyONEHHBIN YPOBHY : yueOHOE TTocooue /

E. A. byaumoBuy, B. A. bynsrueB. — Mocksa : [Ipocsemenue, 2023.

METOANUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Maremaruka. BepositHocTh 1 craTucThKa : 10-i kiacc : 0a30BbIi U yIITyONEHHBIH YPOBHY : yueOHOE Tocooue /
E. A. byaumoBuy, B. A. bynsrueB. — Mocksa : [Ipocsemenue, 2023.

Martemaruka. BepositHocTh M cTaTucTHKa : 11-i Kitacc : 0a30BbIi U yIIIyONEHHBIN YPOBHY : yueOHOE TTocooue /

E. A. byaumoBuy, B. A. bynsrueB. — Mocksa : [Ipocsemenue, 2023.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH UHTEPHET

- Poccuiickast anexrponnas mkona https://resh.edu.ru/

- denepanbHbIi HHCTUTYT NEIArornieckux uamepenu  https://fipi.ru/

- BJIEKTPOHHAs OMOIMOTEKa Y4eOHUKOB M MeTotnyecknx Marepuanoshttp://window.edu.ru/

- 00pa3oBaTeIbHBIN MOPTAI JJIs MOATOTOBKH K 9K3aMeHaM 110 mpoduiibHO#M 1 6a30Boii MatemaTuke https://math-

ege.sdamgia.ru

B ¢denepanbHbIX U perHOHANBHBIX MPOIEAYpax OIEHKH KayecTBa OOpPa30BaHUS MCIIONb3YETCs
nepeveHs (KoAu(pUKaTop) paclpeesieHHBIX 0 KjaccaM MPOBEpPSEMBIX TPeOOBaHMM K pe3yibTaTam
OCBOEHHUSI OCHOBHOH 00pa3oBaTeIbHOW MPOrpaMMbl CPEAHEro OOIIero oOpa3oBaHHS U IJIEMEHTOB
coJiepKaHus N0 MaTeMaTHKe.

[IpoBepsiembie TpeOOBaHUS K pe3ybTaTaM OCBOCHHSI OCHOBHOM

oOpazoBarenbHO miporpammsl (10 kimacc)

Kon [IpoBepsieMbie TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHON 00pa30BaTeIbHOM
MIPOBEPSIEMOTO MIPOTpaMMBbI CpETHEro 0011eT0 00pa30BaHUS
pe3ynbTara
1 Yucna v BEIYUCICHUS
11 OnepupoBaTh MOHATUSMHU: pallMOHAILHOE W  JCHCTBUTENHHOE  YHCIIO,

OOBIKHOBEHHAs! U JIECATUYHAs APOOb, MPOLIEHTHI

BrinonusaTe apudMeTHuecKre onepaiiy ¢ paliioHaIbHBIMU U JeHCTBUTEIbHBIMU
YUCIIAMU

1.2

1.3 BrimonasaTe HpI/I6JII/I)KeHHBIe BBIUUCIICHUS, HUCIIOJIB3Yys IIpaBUJiIa OKPYIJICHUA,



https://resh.edu.ru/
https://fipi.ru/

JIeNaTh TPUKUAKY U OLIEHKY pe3yJIbTaTa BHIYMCICHUI

OnepupoBaTh MOHATUSIMH: CTENIEHb C LIEJBIM IOKa3aTeneM, cTanaapTHas Gopma
3alUCU JEUCTBUTENBHOTO YUCIA, KOPEHb HATYpajJbHON CTENEHU; UCIOIb30BAThH

1.4 .
HOAXOAAlY0 (GOopMy 3alMCH  JEHCTBUTENBHBIX YHCENT JUId  peIIeHUs
NPaKTUYECKHX 3a/1a4 U TPEACTABICHUS JTaHHBIX
OnepupoBaTh MOHATUSMH: CHHYC, KOCHHYC W TaHTEHC NPOMU3BOJIBHOTO YIJa;
1.5 UCIIO0JIb30BaTh 3aIluCh IIPOU3BOJILHOTO yria qyepes oOpaTHbIe
TPUTOHOMETPHUYECKUE (DYHKIHH
2 VYpaBHEHMs U HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXAECTBO, YpPaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 pannroHaIbHOE, UppanroHaIbHOe ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
29 BeimonuATe 1npeoOpa3oBaHus TPUTOHOMETPUYECKMX BBIPAKEHUM M peliaTh
' TPUTOHOMETPHUYECKUE YPABHEHHS
BemonssaTh 1peoOpa3zoBaHUs LENBIX, PALMOHAIBHBIX M HPPAUOHAIBHBIX
2.3 BBID@KEHUII M  pewmaTb OCHOBHBIE THIBI LEJNbIX, pPAalUOHAIBHBIX U
UppaMOHATILHBIX YPAaBHEHHUI U HEPABEHCTB
24 [TpuMeHSTh ypaBHEHHS U HEPAaBEHCTBA ISl PELICHUS MAaTeMaTHUECKUX 3a7ad U
' 3ajlay U3 pa3IMyuHbIX 00JacTel HAyKU U peabHOM KU3HU
MozenupoBaTh peanbHble CUTyallMH Ha 3bIKE aJreOphl, COCTABIATh BHIPAXKEHNU,
2.5 ypaBHEHHsI, HEPaBEHCTBA 110 YCIOBHIO 3aJadd, HCCIEAOBATh IOCTPOCHHBIC
MO/JIEJIU C UCHOJIb30BaHKEM allllapara ajareopsl
3 DOyHKINUH U TPaPUKH
OnepupoBaTb NOHATUAMHU: (QYHKIMS, crmocoObl 3amaHus (yHKUIUH, 001acTb
3.1 OTIpeNieIeHNs] U MHOXKECTBO 3HaueHWH (QYyHKIMHU, TpapuK (QyHKIUH, B3aUMHO
oOpaTHble QYyHKIIUU
39 OnepupoBaTh MOHATUSMH: YETHOCTh M HEYETHOCTh (DYHKIMH, HyIH (YHKIIHH,
' IPOMEXKYTKH 3HaKOIIOCTOSIHCTBA
3.3 Hcnonb3oBate rpaduky GyHKIMNA 11 peleHns: ypaBHEHU N
34 Crpouth M yMTaTh TpaQuKH JUHEHHON (YHKIMH, KBaJIpaTUYHON (yHKIMH,
' CTeNeHHON (YHKIMH C LEJIbIM MoKa3aTelieM
Ucnionb3oBathk rpaduku GyHKIHHN AJ1 UCCIIEIOBAHUS MPOIECCOB U 3aBUCUMOCTEN
3.5 OpU pELIeHWH 3a/ad U3 JAPYruxX Y4eOHBIX MPeIMETOB M peajbHON >KU3HHU,
BBIpa)KaTh (POPMYIIaMHU 3aBUCHMOCTH MEX/Y BETMUYMHAMUA
4 Havana maTreMaTH4ecKoro aHaamsa
41 OnepupoBaTh  MOHATUSAMH:  TIOCIEAOBAaTENFHOCTh,  apuMeTHdecKas |
' reoMeTpHYecKasi IPOrpeccHu
492 OnepupoBaTb  NOHATHUAMHU: OECKOHEYHO  yObIBarollasi TeOMETpUYecKas

nporpeccus, Cymma OCCKOHEUHO y6LIBaIOIJ_IeI71 FCOMCTqueCKOﬁ nmporpeccumn




4.3

3amaBaTh MOCIEI0BATEIIHHOCTH PA3IMYHBIMH CIIOCOOaMHU

Hcnonb30BaTh CBOWMCTBA MOCIEIOBATEIBHOCTEH M MPOTPECCUN I PEIICHUS

4.4
peaybHBIX 33a7a4 MPUKIIATHOTO XapaKTepa
3) MHosxecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUAMHI: MHOXKECTBO, OIEPAllUH HaJl MHOKECTBAMHU
59 Mcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar i OMMCAaHHUs pPealbHbIX
' IIPOLIECCOB U SIBJICHUM, IPH PELICHUH 33134 U3 APYTUX yueOHBIX IPEAMETOB
5.3 OnepupoBaTh MOHATUSAMH: ONPEICICHIE, TEOpEMa, CIECTBHE, T0KA3aTEILCTBO
6 Teopust BEpOSTHOCTEW U CTaTHCTUKA
6.1 YuraTh U CTPOUTH TAOIUIIBI U AUATPAMMEBI
6.2 OnepupoBaTh MOHATHAMU: CpeaHee apuPMeTHUYecKoe, MeauaHa, HauOobIee,
' HalMEHbIIIee 3HaYeHUe, pa3Max MacCHUBa YMCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUAMH: CIy4YalHBIM SKCHEpUMEHT (OIBIT) U CllydyailHoe
coObITHE, dJIEMEHTAPHOE COOBITHE (IIEMEHTAPHBIA MCXOJ]) CIYyYalHOTO OIIBITA;
6.3 HaXOJUTh BEPOSITHOCTU B ONbITAX C PAaBHOBO3MOXKHBIMU CIIy4aiHBIMHU
COOBITUSIMH, HAXOAWUTh M CPABHUBATH BEPOSITHOCTH COOBITUH B HM3YYEHHBIX
CJIy4aliHBIX SKCIIEPUMEHTAX
Haxomute u (GopmMynrpoBaTh COOBITHS: NEpeceueHre W OObEAMHEHUE TaHHBIX
6.4 cOOBITHH, COOBITHE, NPOTHBOIOJIOKHOE JAHHOMY COOBITHIO; IOJb30BATHCS
' auarpaMmMamMu Diisiepa U (pOPMYIION CIOXKEHUs BEPOSTHOCTEW NpPU PEUICHUU
3aja4
OnepupoBaTh HOHATHSMM: YCJIOBHAsi BEPOSATHOCTb, HE3aBUCHMBbIE COOBITHS;
6.5 HAXOJIUTh BEPOSITHOCTH C TIOMOIIBIO TPAaBUJIa YMHOKEHHS, C TTIOMOIIBIO JiepeBa
CJIy4aifHOTO OTIbITa
6.6 [TprMeHsATh KOMOMHATOPHOE MPABHIIO YMHOXKEHUS NPH PEIICHUH 3aa4
OnepupoBaTb MOHATUSAMH: HCIBITAaHHE, HE3aBUCHMBIE WCIBITAHUS, CEpHUs
6.7 UCTIBITAHWH, YyCIIeX W HEeyJaya; HaXOIHWTh BEPOATHOCTH COOBITHH B Cepuu
' HE3aBUCHMBIX UCIBITAHUNA IO MEPBOT0 ycIiexa, HaX0AUTh BEPOSTHOCTH COOBITUI
B CEpUM UCHIbITaHUI bepHyum
6.8 OnepupoBaTh MOHATUSAMU: CITy4YaifHasl BEIWYNHA, pacIpeaeIeHHe BEPOSITHOCTEMH,
' JyarpaMma pacrpeieneHus
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSAMH: TOUKA, MPsAMasi, INIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHHM M CJIEICTBHS W3 HUX TPU PEHICHUH
' reOMEeTPUUECKUX 3a]a4
73 OnepupoBaTh MOHATUAMU: NAPAJIEIBHOCTh M MEPHEHIUKYISAPHOCTD MPSIMBIX U
' IUTOCKOCTEH
7.4 KnaccudpunupoBaTe B3aMMHOE pacHojOKE€HUE TMPSMbIX U IUIOCKOCTEH B




IPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSMU: JBYTPaHHBINA yroJl, TpaHU JABYTPAHHOTO yria, pedpo
JBYTPAaHHOI'O YIJIa, JUHEMHBIA yrosl JABYIPaHHOIO Yyrjia, TpaaycHas Mepa
JIBYT'PaHHOIO yIJia

7.6

OHCpI/IpOBaTI) IMOHATHUAMU: MHOI'OI'PAHHUK, BBIHYKHBIﬁ n HGBBIHYKHBIﬁ
MHOTI'OI'paHHUK, 3JICMCHTBI MHOT'OI'paHHUKA, HpaBI/IJIBHLIf/'I MHOT'OI'paHHUK

1.7

PacriosHaBaTh OCHOBHBIE BHMIBl MHOTOTPAaHHHMKOB (IUpamMuIa, MpU3Ma,
IPSIMOYTOJIbHBIN Mapajuienenumnen, Kyo)

7.8

KnaccugunmpoBarb MHOTOTpaHHUKH, BEIOMpasi OCHOBAHUS sl KJlacCU(UKAITUN
(BBIIYKJIBIE M HEBBIIYKIblE MHOTOTPAHHUKHU, IPABUIbHBIE MHOIOIPAaHHHKH,
IpsIMbIE€ M HAKJIOHHBIE IPU3MBI, TApAJUICTICITUIIEIbI)

7.9

OHGpI/IpOBaTB MOHATHUAMU: CCKylIasd IMJIOCKOCThb, CCHCHNEC MHOT'OI'PaAHHHUKOB

7.10

OOBSACHATD NPUHIIUITBI HIOCTPOCHUS CEYEHUN MHOTOTPAHHUKOB, HCTIOJIB3Y S METO/T
CIIENOB

7.11

Crpouth CeyeHHss MHOTOI'PaHHUKOB METOJIOM CJIE/IOB, BBIIOJHATH (BHIHOCHBIE)
TUTOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY,
CHH3Y

7.12

Pemarn 3ala4ud Ha HaXO0XXIACHHUC I'COMCTPHYCCKUX BCIHWYHH IIO 06pa3uaM 5044
AIropuTMaM, IMIPUMCHASA HM3BCCTHBIC AHAJIUTHUYCCKUC METOJAbI IIPU PCUICHUHN
CTaHAAPTHBIX MATCMATUYCCKUX 3a1a4 Ha BbIYUCIICHUC paCCTOHHI/Iﬁ MCKAY ABYMsL
TOYKaMHd, OT TOYKH 1O HpﬂMOf/JI, OT TOYKM [0 IINIOCKOCTH, MCKIAY
CKPCIIUBAOIHUMUCA ITPAMBIMHA

7.13

Pematn 3ala4d Ha HaXO0XXIACHHUC I'COMCTPHYCCKUX BCIHWYHH IIO 06pa3uaM U1
AIropyuTMaM, IMIIPUMCHASA HM3BCCTHBIC AHAJIUTHUYCCKUC METOJAbI IIPU PCUICHUHN
CTAaHAAPTHBIX MATCMATUYCCKUX 3ala4d Ha  BBIYHUCICHUC  YIJIOB  MCKAY
CKpCIIUBAIOIIMUMHUCA TPAMBIMHU, MCKOAY HpHMOI\/JI N TIIJIOCKOCTBIO, MCKIY
IJIOCKOCTAMU, ABYI'PDAHHBIX YIJIOB

7.14

Bbruucnate 00beMbl M IUIOMIAJM TOBEPXHOCTEH MHOTOIPAaHHHKOB (IpU3Ma,
nupaMujia) C MpUMEHEHHUEM (OpMyJ, BBIUUCIATH COOTHOUIEHHSI MEXKIY
IUIOINAASIMU TOBEPXHOCTEH, 00beMaMu MOJOOHBIX MHOTOI'PaHHUKOB

7.15

OHGpHpOBaTB MOHATHUAMU. CUMMCTPUA B IPOCTPAHCTBE, ICHTP, OCh U IJIOCKOCTH
CUMMCTPUHU, HECHTP, OChb U IINIOCKOCTh CUMMCTPHUU (le"prI

7.16

W3Bnekatb, mnpeoOpa3oBbIBaTb W HMHTEPIPETHPOBAaTh  HMH(OpMaIMio O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, IPEJICTABICHHYIO Ha YepTekKax U
pPUCYHKax

7.17

[TpumeHsaTh TeoMeTprueckue (HakThl A PELICHUs] CTEPEOMETPUUECKUX 3ajad,
MpEeoIaraloliuX HECKOJIbKO MIaroB pELIeHHUs, €CIU YCIOBUS NPUMEHEHHUS
3aJaHbl B SIBHOHM (opme

7.18

HpI/IMeHHTB HpOCTeﬁHJI/Ie MporpaMMHBIC cpeacTBa )51 QJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTEMBI ITPU PCIICHUN CTCPECOMETPUUCCKHUX 3a1ayd

7.19

[IpuBOANTE PUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U KU3HU,




pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE

[IpyuMeHsTh TONMy4YeHHBbIE 3HAHMS Ha TMPAKTUKE: aHAJIW3HPOBaTh peajbHbIC
CUTyallud U TPUMEHSATh HM3YyUYCHHbIE TMOHATHUS B IMPOILIECCE MOMCKA PEIICHUs
MaTeMaTU4ecKd CQOPMYJIUPOBAHHON MPOOJIEMbI, MOJEIUPOBATh pPEaJbHbIC

7.20 CUTyallUl Ha S3bIKE TIE€OMETPUM, HCCIEN0BaTh I[OCTPOEHHBIE MOJEIH C
HCIIOJIb30BAaHWEM T'E€OMETPHUYECKHX IOHSATUN W TeopeM, ammapaTra anredpsl,
pelaTe IPAaKTUYECKHE 3a/ladM, CBS3aHHBIE C HAXO0XJIEHHUEM I'€OMETPUUYECKUX
BEJIMYUH

[IpoBepsiembie 3emMeHThI conepskanus (10 kmacc)
Kon [IpoBepsieMblIil 2IIEMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
Panmonaneupie uncna. OObIKHOBEHHBIE U IECATHYHBIE APOOU, POLIEHTHI, 0ECKOHEYHbIE
11 nepuoanydeckue apoOu. ApupMeTHdecKue onepanud ¢ palUuOHAIBHBIMU YHCIAMH,
' npeoOpa3oBaHus YHUCIOBBIX BbIpaxeHuil. [IpumeHeHune npoOell M MPOLEHTOB I
pELICHHS TPUKIIAIHBIX 3a/1a4 U3 PA3JIMYHbIX OTPACICH 3HAHUN U PEAIbHOMN )KU3HHU
JeiicTBuTenpHbIC Yncia. PanpoHanbHbIe U UppaMOHATIBHBIE Ynciia. ApupMETHYECKIe
1.2 omepanuu ¢ JACUCTBUTEIbHBIMU uuciaMu. [IpuOIMKeHHbIE BBIYUCICHUSA, IMpaBUIIA
OKpYIJIEHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCIECHUN
Crenens ¢ nenbiM nokaszareseMm. CtanaaptHas GpopMma 3amucy 1eCTBUTEIBHOTO YHCIa.
1.3 Hcnonp3oBanue moaxofsmiend (GopMbl 3allucu JACUCTBUTEIBHBIX YUCEN ISl PEIICHUS
IIPAKTUYECKUX 3a7a4 U NPEACTaBICHUS JaHHbIX
14 Apudmerndeckuii KOpeHb HATypalbHOHM cTerneHu. JleWcTBUS ¢ apupMeTHIECKHUMU
' KOPHSIMH HaTypajibHOU CTEIEHH
15 CuHyC, KOCUHYC ¥ TaHI'€HC YACIIOBOI'O apryMEHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
' YUCIIOBOT'O ApTyMEHTA
2 VYpaBHEeHUs U HEpaBEHCTBA
2.1 ToxxaecTBa U TOKJIECTBEHHBIE TPEOOpa3OBaHUS
29 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIpaXKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
' bopMyJIbI
23 VYpaBHeHue, KopeHb YypaBHeHHs. HepaBeHCTBO, pelieHre HepaBeHCTBA. Meroa
' WHTEPBAJIOB
2.4 Permenue nenbIx U 1poOHO-pAIIMOHAIBHBIX YPABHEHUI U HEPABEHCTB
2.5 Pemienne uppaiimoHanbHBIX YpaBHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpUUECKUX YpaBHEHU I
27 [IpuMeHeHre ypaBHEHU U HEPABEHCTB K PEIICHUIO MaTeMaTHYEeCKUX 3a/1a4 U 3aa4 U3
' pa3INYHBIX 00J1aCTe HAYKH U PEaNbHOM KU3HU
3 OyHKIMH U TpaduKu




OyHKIusg, cnocoObl 3amaHus ¢GyHkuuu. [paduk dyHkuun. BzammHO oOpaTHBIC

3.1
byHKIIUN
39 OO6nactp ompenesneHUss M MHOXKECTBO 3HadeHWH QyHkuuu. Hymn ¢dyHKmm.
' [TpomeKyTKH 3HaKOIIOCTOSHCTBA. YeTHbIE U HeUeTHbIE (PYHKLIUU
33 CreneHHas QyHKIUS C HaTypaJbHBIM M LIEJbIM IOKa3aTeneM. Ee cBoiicTBa u rpadux.
' CgoiicTBa u rpaduk KOpHS N-0il cTENEeHN
34 Tpuronomerpuueckas OKpPY>XHOCTb, OIpEJEIEHME TPUTOHOMETPUUYECKUX (GYHKIMN
' YUCJIOBOTO apryMeHTa
4 Hauana maTtemaTndeckoro aHaausa
41 [TocnenoBarenbHOCTH, CIOCOOBI  3alaHUSl  IOCTENOBATEIBHOCTEH. MOHOTOHHBIE
' IIOCJIEI0BATENBHOCTH
Apudmerndeckass M reomeTrpuyeckas Iporpeccud. beckoHeuHo —yObIBaroas
492 reomerpuueckass mporpeccus. Cymma OeCKOHEYHO yOBbIBaromIell TI'eOMEeTpHYECKON
' nporpeccud. dopmyna cIoXKHBIX nIpoueHTOB. lMcmosib30oBaHME mporpeccuu  Ais
peleHus pealIbHbIX 3314 PUKIAJHOIO XapaKkTepa
3) MHoxecTBa U JIOTHKA
MHoxecTBO, oniepaluy HaJl MHOKecTBaMu. J{narpammsel Ditniepa - Benna. [Ipumenenue
5.1 TEOPETUKO-MHOKECTBEHHOTI'O anrapara /Ul OIIMCAHUs pPeaJIbHbIX IIPOLECCOB U ABJICHUM,
IIPU PELICHUH 3a]a4 U3 JPYTUX Y4eOHbIX IPEIMETOB
5.2 Ornpenenenne, Teopema, CleiCTBUE, J0Ka3aTeIbCTBO
6 Teopus BeposTHOCTEN U CTaTUCTHKA
[IpencraBieHne JaHHBIX ¢ MOMOILBIO Tabaul U auarpamm. Cpeanee apudmerndeckoe,
6.1 MeaMaHa, HauOoJbllee U HaUMEHbIIee 3HAaYeHMsI, pa3Max, AUCIIEPCHUs U CTaHAapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
CryyaiiHble SKCIIEPUMEHTHI (OIBITHI) U CIy4aiHble COOBITHS. DJIeMEeHTapHble COOBITHS
6.2 (ucxomsl). BeposTHOCTH ciydaitHOTO cOOBITHS. BIM30CTh 4YacTOTHI M BEPOSITHOCTU
' coObiTuil. CiydaiiHble ONBITHI C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH COOBITHUSIMH.
BepositHOCTH COOBITHI B ONBITaX ¢ pAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU
6.3 Oneparuu HaJl COOBITHSME: TIEpeceueHrne, 00beTMHEHNE, TPOTUBOIIOIOKHBIE COOBITHS.
' Juarpammsl Olinepa. @opmyia CI0KEHUS BEPOATHOCTEN
6.4 VYcnoBHas  BEpOATHOCTb.  YMHOXKEHHE  BEpOATHOCTEH. [lepeBo  ciiy4allHOro
' sKcriepuMenTa. Gopmyria MoJHOM BepoATHOCTU. HezaBucumbie COOBITHS
65 Komb6unaropnoe npasuiio ymHoxxeHus. [lepectanoBku u ¢pakropuan. Yucno couetaHuii.
' Tpeyronsauk [Tackans. @opmyna 6unoma HeroToHa
Bunapublif cnydaiiHbli  ONBIT (MCHBITAHME), ycleX U Heynada. HesaBucumble
6.6 ucneiTanus. Ceprs HE3aBUCUMBIX UCIIBITAHUHN J10 iepBoro ycnexa. Cepust He3aBUCHMBbIX
ucneITanuil bepryium
6.7 Cnyuaiinas BenuuuHa. Pacrmipenenenue BeposiTHocTed. Jlmarpamma pacrmpelieneHus.

HpI/IMepLI pacnpe;[eﬂeHHﬁ, B TOM YHUCJIC TCOMETPUUCCKOC U OMHOMHAIIBHOE




I'eomeTpus

7.1

OcHOBHBIE MNOHATHA cTepeoMeTpud. Touka, mNpsMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEZICTBUS U3 HUX

7.2

B3aumHOe pacnosiokeHue MpsMbIX B IIPOCTPAHCTBE: NEPECEKAOLIUECS, TIapajlIeIbHbIC
U CKpeluBaronecs npsmMsle. [lapamienbHOCTb NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE:
[apajuleJbHble  IpsMbIE B INPOCTPAHCTBE, MNApPAJUICIBHOCTb TPEX  IMPSAMBIX,
napauiC]IibHOCTb HpSIMOfI M MJOCKOCTH. YTJIBI C COHAITpaBJICHHBIMU CTOpPOHAMHU, YT'OJI
MEXIy HpsMBIMA B IpocTpaHCTBE. [lapamienbHOCTH IUIOCKOCTEW: NapasuleabHbIC
IJIOCKOCTH, CBOMCTBA NapajUIeNbHBIX IUIOCKOCTEH. lIpocreiimme mpocTpaHCTBEHHBIE
(Gurypsl Ha IJIOCKOCTU: TETpa’zp, KyO, mapajuieaenue], HOCTpPOSHUE CeUeHU

7.3

[leprieHAUKYISIPHOCTh MPSAMOM U IJIOCKOCTH: TMEpPHEHANKYJSpHbIE TMpSIMbIE B
MMPOCTPAHCTBEC, NPAMBIC NAPAJJICIIBHBIC W NCPIICHAUKYJIAPHBIC K IMJIOCKOCTU, IMPU3HAK
NEPIEeHIUKYISIPHOCTUA MPSMOM U MJIOCKOCTH, TeopeMa O MPsIMOW MepreHINKYIIpHON
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YOI MEXIY MPSAMOM M IUIOCKOCTBIO, ABYTPAHHBIN
YTOJI, JINHEHHBIN yroJl IByrpaHHoro yria. [leprneHaukynsap u HaKIOHHBIE: PACCTOSIHHE
OT TOYKH JIO TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, TIPOEKIUs GUTYpPHI Ha
IUIOCKOCTh. [lepneHauKyIsIpHOCTh MIOCKOCTEN: MPU3HAK MEPHEeHIUKYISIPHOCTH JBYX
mrockocreil. Teopema o Tpex neprneHauKyIspax

7.4

IlonsAiTMe MHOIOrpaHHHMKA, OCHOBHBIE OJJIEMEHTbl MHOIOIDAHHMKA, BBIIIYKIIBIE H
HEBBIIYKJIbIE MHOTOIDAaHHMKH, pa3BepTKa MHOrorpaHHuka. IIpu3ma: n-yronpHas
IpU3Ma, TPaHU U OCHOBAHUS MPHU3MBI, IIPsIMast U HAKJIOHHAs! IPU3MbI, OOKOBAas U MOJIHAs
IIOBEPXHOCTh Ipu3Mbl. [lapamienenunen, NpsAMOYroJbHBIA MapaJUICNICIIAIE] U €ro
cBoiicTBa. [Iupamua: n-yroiapHas nupaMuaa, rpaHu U OCHOBaHHME MUPaMU/Ibl, OOKOBas
U TOJHAsl MOBEPXHOCTh MUPaMUbl, MPAaBUJIbHAS U YCEUEHHAs NMUPAMUJIA. DIEMEHTbI
npu3Mbl UM nupamuzbl.  IIpaBuiabHbIE MHOIOTPAaHHUKHM: IIOHATHE IPABUIIBHOIO
MHOI'OIPDAHHMKA, IIpaBUjIbHAs IIpU3Ma M I[paBWIbHAsA NUpaMuzAa, I[PaBUIIbHAS
TpeyrojbHas NUpaMuJia U MpaBUIbHBIN TeTpasap, KyO. IlpencraBienue o nmpaBUIIbHBIX
MHOTOTpaHHMKaX: OKTa’p, 1oAeKa’3ap U ukocadx CeueHus Npu3Mbl U MAPaMUIbI

7.5

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IPSIMOM, TIOCKOCTH.
OneMeHTbl  CUMMETPUM B NHUPaMUJaX, HNapajuleleNunenax, MpaBHIbHBIX
MHOTOI'PAaHHHUKAX

7.6

Bblunicienue 31€MEHTOB MHOTOTPaHHHMKOB: pedpa, auaroHanu, yrisl. [lmomansb
OOKOBOI OBEPXHOCTH U MOJIHOW MOBEPXHOCTH NMPSMON IPU3MBI, IUIOIAAb OCHOBAHHIH,
TeopemMa 0 OOKOBOI MOBEPXHOCTHU MPsiMOil mpu3Mbl. [lnomans 60KOBOM MOBEPXHOCTH U
MIOBEPXHOCTU IPaBUIBHOM NMHUpaMHIbI, TEOpEMa O IUIOLIAJN YCEYEHHON NUPAMMHIBL.
[TonsiTre 06 06beMe. OOBEM MUPaMUbI, TPUMBI

7.7

[TonoOubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOIIAAIMU MOBEPXHOCTEM,
00beMaMu MOAOOHBIX Tel

ITpoBepsieMble TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS OCHOBHOM

obOpazoBarenbHOl Tporpammsl (11 kimacc)

Kon

HpOBCpHCMHC MNPEAMCETHBIC PC3YJIbTATBI OCBOCHUA OCHOBHOM O6p2[30B8.T€J'IBHOI>i

MIPOBEPSIEMOTO MIPOTPaMMBI CpETHEr0 001IIeT0 00pa30BaHUS

pe3yibTaTta




Yucna ¥ BEIYUCIIEHUS

OnepupoBaTh NOHATUAMU: HATYPaJIbHOE, LI€JI0€ YUCIIO; UCIOIB30BaTh IPU3HAKU

11 JETUMOCTH IIeNIBIX YHCEJ, Pa3JIOKEHHE YMClIa HAa TPOCTble MHOXXUTEIW ISt
peleHus 3a1a4
1.2 OnepupoBaTh OHATUEM: CTENIEHb C PAl[MOHAIBHBIM IIOKa3aTeleM
13 OnepupoBaTh MOHATUSAMH: Jorapu(dM 4YHCIA, AECATHYHBIE M HaTypaJbHbIC
' sorapupMbl
2 VYpaBHEHMs U HEpaBEHCTBA
[TpuMeHATH CBOICTBA CTENEHU Ul IPeoOpa30oBaHUsl BbIPaKEHHUM, OIepupoBaTh
2.1 HNOHSTHUSMMU: [10Ka3aTE€JIbHOE YPAaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI
IIOKa3aTeIbHbIX YPAaBHEHUN 1 HEPABEHCTB
BbimonHATe  npeoOpa3oBaHUs — BBIPAKEHWM,  COAEpXKALIMX  JIOTapU(MBbI;
2.2 OTIEpPUPOBATH MOHATUAMU: JIOTAPU(PMHUUECKOE YPABHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPABHEHUHN U HEPABEHCTB
2.3 HaxonuTh pemieHust npocTeHImX TpPUroHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh MOHATUAMHU: CUCTEMA JIMHEHHBIX YPAaBHEHUI M ee pelleHHUE;
' MCII0JIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUH JUIsl pEeLIEeHHs IPAKTUUECKUX 3a]1a4
25 Haxomuths pemeHuss npoCTEHINMX CHCTEM M COBOKYIIHOCTEM PALMOHAIbHBIX
' YPaBHEHMI U HEPABEHCTB
MonenupoBaTh peajabHbIe CUTYAIlUH Ha S3BIKE alreOpbl, COCTABIISATH BHIPAKCHHS,
2.6 YpaBHEHMsI, HEpaBEHCTBA M CUCTEMbl I10 YCJIOBUIO 3a/lauM, MCCIel0BaTh
MIOCTPOCHHBIE MOJICNIN C MCIIOJL30BAHHUEM arlapara ajureOpsl
3 OyHKINUU U TpaPUKH
OnepupoBaTb  TOHATUSAMHU:  INepuoauYecKas  (QYHKUIUS,  IPOMEXYTKH
31 MOHOTOHHOCTH (YHKIIMH, TOYKH OJKCTpeMyMa (YHKLUHH, HaubOosbliee U
' HauMEHbIllee 3HaueHUs (YHKIMM Ha MPOMEXKYTKE, MCIONb30BaTh HX JJIf
uccienoBaHus QyHKIMH, 33JaHHON IrpaduKoM
OnepupoBaTb MNOHATUSAMM: TpadUKu IOKa3aTeNbHOW, Jorapu(MUUECKO U
3.2 TPUTOHOMETPUUECKUX (YHKIHMI; M300pakaTh X HA KOOPAMHATHOM MJIOCKOCTH U
UCIIOJIb30BaTh /ISl pellieHHs] ypaBHEHHUH U HEPaBEHCTB
33 N300pakaThb Ha KOOPAMHATHOW IUIOCKOCTH TpaUKH JMHEHHBIX ypaBHEHUH U
' UCIIOJIb30BATh UX JUIS PEIIEHUS] CUCTEMBI JINHEHHBIX YpaBHEHUI
34 Hcnonp3oBatk rpaduku GyHKIUHN A1 KCCIeI0BaHUS TPOLECCOB U 3aBUCUMOCTEN
' U3 APYTUX Y4eOHBIX TUCIHILINH
4 Hauana MmaTemaTuieckoro aHanmsa
OnepupoBaTh TMOHITHSMHU: HENpepbIBHAS (YHKIHS, TPOW3BOIHAS (DYHKIIUH,
4.1 UCMOJIb30BaTh TE€OMETPUYECKMA U (PU3MYECKHI CMBICH TPOM3BOJHON IS
peleHus 3aaau
4.2 Haxoauth mpou3BOAHbBIE 3JE€MEHTAPHBIX (YHKIUI, BBIYUCIATH MPOU3BOJHBIE




CYMMBI, IPOU3BEICHUS], YACTHOTO (DYHKLIMH

Hcrnonb30BaTh MPOU3BOIHYIO JJI UCCeA0BaHUS ()YHKIIMM HA MOHOTOHHOCTDH U

4.3
HKCTPEMYMBI, IPUMEHSTH PE3YIbTAThl UCCIAEIOBAHUS K TOCTPOCHHIO rPpahuKkoB
44 Hcnonb30BaTh MPOU3BOMHYIO /ISl HAXOXKACHUS HAWIYUYIIEro peIieHUs B
' IPUKJIAJHBIX, B TOM YHMCJIE COLUAIbHO-3KOHOMUYECKHUX, 3aJa4ax
45 OnepupoBaTh  MOHATUSIMH:  TEpPBOOOpa3Has W MHTErpal;  IOHUMATh
reoMeTpUYecKuil 1 pU3NYEeCKUil CMBICIT HHTErpaja
16 Haxonuthk nepBooOpa3Hble 371€MEHTapHbIX (PYHKIUI, BBIUUCIATH MHTETrpajl 10
' dopmyiie HetoroHa - JleitOnua
47 Pemate mpukiagHble 3amadyd, B TOM YHCIE COLHUAIBHO-3KOHOMHYECKOTO W
' (bu3nM4ecKoro xapakrepa, CpeicTBaMi MaTEMaTHYECKOI0 aHaIu3a
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHMBaTh BEpPOSTHOCTH 3HAYEHUH CIIyyailHON BETMYMHBI IO pacIpeesIeHUI0
) WJIU C TIOMOIIBIO TUAarpaMm
OnepupoBaTh TOHSATHEM MAaTEMAaTUYECKOTO OKUIAHUS, MPHUBOAUTH MPHUMEPHI
5.2 TOro, Kak NPUMEHSIETCS MaTeMaTU4YeCKOe OXXKHUIaHHE CIIydyailHOM BETUYUHBI,
HAXOJIUTh MaTEMATUYECKOE OXKHUIAHHUE TIO0 JAHHOMY PacIpe/IeICHUI0
5.3 HmeTs npeacTaBiieHue 0 3aKOHE OOJIBbIINX YNCEN
5.4 HmeTs npeacTraBieHne 0 HOpMaJIbHOM Pacipe/ieseHUH
6 I'eomerpus
OnepupoBaTb HOHATUSAMM: IWIMHAPHYECKAs IOBEPXHOCTb, OOpasyrolue
6.1 WIMHAPUYECKOW  MOBEPXHOCTH,  IMJIMHAP, KOHHYECKass  IOBEPXHOCTH,
o0pasyrolire KOHUYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi IOBEPXHOCTh
6.2 PacrniozHaBaTh Tena BpaieHus (LHJIMHADP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHSI TeJ BPALLCHHS
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIIOCKOCTH
OnepupoBaTh MOHATHSIMHU: IIAPOBOH CETMEHT, OCHOBAaHHME CErMEHTa, BBICOTA
6.5 CerMEHTa, IApOBOW CIIOM, OCHOBaHKE IIAPOBOIO CIIOSI, BBICOTA IIAPOBOTO CJO,
IapOBOU CEKTOP
6.6 Brrancnsate 00beMbl B TUIOIMIAHN TOBEPXHOCTEH TeJ BPAICHUs, TEOMETPUYECKIX
' TeJI C MpUMEHEHUueM (popmyt
6.7 OnepupoBaTh NOHATHUSAMHU: MHOTOTPaHHUK, BIHMCAHHBIA B cepy M ONHUCAHHBIN
' okoJto chepsl, cepa, BMCaHHAST B MHOTOTPAHHHK WJIH TEJIO BPAIICHUS
6.8 BBIUUCIIATE COOTHOMIICHUS! MEXIYy IUIOMAIIMU TOBEPXHOCTEH W 00BeMaMu
' NOJOOHBIX TeJ
6.9 N300paxkaTh u3ydyaemble (QUIYppl OT PYKH U C MPUMEHEHHEM IPOCTHIX

YCPTCIKHBIX MHCTPYMECHTOB




6.10

BbInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU M3 PUCYHKOB IMPOCTBHIX OOBEMHBIX
¢buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHSI TEJI BPALICHUS

6.11

W3BnekaTh, HWHTEPHPETHPOBaTH U  NpeoOpa3oBbIBaTh  HMH(MOpMAIMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPECTABICHHYIO HA YepTekax U
pUCYHKax

6.12

[TpumeHsTh TEeOMeTprUecKUe (HAKThI JJISI PEIICHHUS CTEPEOMETPUUECKUX 3ajad,
IPEAIONIarafoMX HECKOJIbKO IIaroB PEIICHUS, €CIU YCIOBHS HPUMECHEHHS
3aJaHbl B SIBHOU (opme

6.13

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITTOTHATE EHCTBUSI CIIOXKEHUS BEKTOPOB, BEHIYUTAHUS BEKTOPOB M YMHOKEHUS
BEKTOpPA Ha YHCII0, OOBSICHAThH, KAKUMHU CBOMCTBAMH OHU 00JIaal0T

6.15

[TpuMeHsTh NpaBUIIO NapajuIeenuIe a Npy CI0KEHUH BEKTOPOB

6.16

OHGpI/IpOBaTb MOHATHUAMU: ACKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBC, BCKTOP,
MOAYJIb BCKTOpA, PaBCHCTBO BCKTOPOB, KOOPAWHATBI BEKTOpA, YIOJ MCKAY
BCKTOpaMH, CKaJIIpHOC MMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC u
KOMILJIAaHAPHBIC BEKTOPLI

6.17

HaXO,I[I/ITb CyYMMY BCKTOPOB U IPOU3BCACHUC BCKTOpPAa HA YUCIIO, YI'OJI MCKIY
BCKTOpaMH, CKaJAPHOC MNPOU3IBCACHHEC, PpaCKIaAbIBAaTb BCKTOP II0 [ABYM
HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3a,I[aBaTB IUIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOPpAMUHAT

6.19

Pematn HpOCTGﬁH.IHC TCOMCTPHUUCCKUC 3aJadld Ha IIPHMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJAa

6.20

Pemarn 3aJa4dM Ha J0Ka3aTCJIbCTBO MAaTCMATHYCCKUX OTHOIIICHUH U HaxXOXIACHUC
TCOMETPHUICCKUX BCIUYHNH 110 06pa3uaM HJIK aJiIrOpuT™MaM, NpUMCEHSSI NU3BECCTHBIC
MCETOJbI ITPU PCIICHUN CTAHAAPTHBIX MAaTCMAaTUYCCKHUX 3aa4

6.21

HpI/IMeHHTB HpOCTeﬁIHPIC NporpaMMHBIC cpeacrBa 151 QJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTEMBI ITPU PCIICHUN CTCPCOMETPUUCCKHUX 3a/1ayd

6.22

IIpuBOANTE PUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOJIE U KU3HU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHATh MONyYEeHHBbIE 3HAHUS Ha TMpaKTHKe: aHaJIM3UpPOBaTh peajbHbIe
CUTyallUd U NPUMEHATh W3YUYCHHbIE IMOHSTHS B MpOIECCE IOUCKA pEIICHUs
MaTeMaTHYecKu CGHOpPMYJIUPOBAHHOM MpoOIEeMbl, MOJEIUPOBATh peabHbIE
CUTyalldl Ha S3bIKE TEOMETPHH, WCCIEN0BaTh IMOCTPOEHHBIE MOJEIH C
UCTOJIb30BAaHUEM TE€OMETPUUECKUX TMOHATUH M TeopeM, ammapara anreopsl,
pelaTh MpaKTHYEeCKHE 3a/ladM, CBSI3aHHBIE C HAXOXKJIEHHEM T€OMETPUYECKUX
BEJIMYHMH

ITpoBepsiemble aneMeHTHI coaepxkanus (11 kmacc)

Kon

[TpoBepsiemMblil 2IEMEHT COAEpKaHUS

Yucia ¥ BEIYMCIIEHUS




11

HaTypaJ'IBHBIe U LEJIbIC YHCIIa. HpI/I3HaKI/I JCIINMMOCTH LCIIBIX YHUCEI

12 Crenens ¢ pallMoOHAIBHBIM MoKa3arenaeM. CBOWCTBA CTETICHU
13 Jlorapudm uncna. JlecaTuunbie 1 HaTypaabHBIC JOTapU(MBbI
2 VYpaBHEeHMS U HEpaBEHCTBA
2.1 [TpeoOpa3oBanue BBIpAKEHUN, COACPIKAIIMX JIOTAPU(DMBI
2.2 ITpeoOpa3zoBaHne BbIpaXKEHUM, COEPIKALIUX CTENIEHH C PallMOHAIbHBIM IIOKa3aTeIeM
2.3 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [ToxazarenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA
26 CucteMbl IMHEHHBIX ypaBHEHUH. PelieHne MpuUKIaAHbIX 3ajad ¢ MOMOLIbI CUCTEMBI
' JIMHEWHBIX YpaBHCHUH
2.7 CucTeMbl 1 COBOKYITHOCTH PAllMOHATIBHBIX YPAaBHEHHUI U HEPABEHCTB
28 [IpumeHeHne ypaBHEHHIA, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMAaTHYECKUX 3a7a4 U
' 3aj1ay U3 pa3IMuHbIX 00JacTel HaAyKU U peaabHOM KU3HU
3 DOyHKINUH U TpaPUKH
Oynkuus. [lepuonnyeckue ¢yHkunu. [IpoMexyTKM MOHOTOHHOCTH —(DYHKIMH.
3.1 MaxkcumMyMbl 1 MUHUMYMBI (QyHKIHA. Hanbonpiee 1 HanMeHbIee 3HaueHHe QyHKIH
Ha NIPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKINH, UX CBOMCTBA U TpadUKu
3.3 [Toka3zarenbHas u norapupmudeckas GyHKINU, UX CBOICTBA U rpaduku
3.4 Hcnonp3oBanue rpadpukoB GyHKUUHN AJIs pELIEHUs] YPaBHEHUI U TMHEHHBIX CUCTEM
Ucnonp3zoBanue rpadukoB GYHKIMN IS UCCIEIOBAHUS TPOILIECCOB U 3aBHCHUMOCTEH,
3.5 KOTOpPbIE BO3HUKAIOT NP PELICHUH 3a]1ad U3 APYTHX Y4eOHbIX NMPEIMETOB U peallbHON
KU3HH
4 Hauana matemaTnyeckoro aHaamsa
4.1 HenpepriBable pyHKIIMN. MeTon HHTEPBAIOB /1J1s1 pELICHHS] HEPAaBEHCTB
4.2 [TpousBoaHas ¢pyHkuu. ['eomeTpruueckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM
43 [TpousBoHbIE ANIeMeHTapHbIX QYHKIMI. POpMYJIbl HAX0XKAECHNS IPOU3BOAHON CYMMBI,
' NPOM3BEACHUS M YaCTHOTO (DYyHKIIMH
[IpumeHeHHe TPOM3BOMHOW K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxokJieHne HamOOJbIIero M HANMMEHbIIEro 3HaueHus (QYHKIMH Ha
OTpe3Ke
45 [TpumMeHeHHe TIPOM3BOIHON JUIsi HAXOXKICHUS HAMIYUIIErO PEUICHUs B MPHKIIAIHBIX

3alavax, i1 ONMpCACIICHUA CKOPOCTH Mpouecca, 3aIaHHOTO @OpMynOfI NN Fpa(bI/IKOM




4.6

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX

4.7

WuTerpan, ero reomeTpudeckuii u (pu3nyeckuii cMpIca. BerduciieHne wHTETrpana 1o
dopmynie Hetorona - JleitOnura

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

YuciioBble XapaKTEPUCTUKUA CIy4YalHBIX BEJIIMYMH: MAaTeMaTH4eCKOE OYKUJIAHUE,
JUCIIEPCUSL U CTAHAAPTHOE OTKJIOHEHHE. [IpuMepbl NpUMEHEHHST MAaTEMATHYECKOIO
OXKMJIaHMS, B TOM YHCIE€ B 33Ja4ax W3 IOBCEAHEBHOM XU3HU. MareMarudeckoe
OXUJaHWe OWHApPHOW CIIy4aiiHON BeMMYMHBL MaTeMaTHYeCKOe OXHUIAHUE CyMMBbI
CIy4YalHbIX BeIWYMH. MareMaTnyeckoe OKUJAHUE U JIUCIEPCUsl T€OMETPUYECKOTO U
OMHOMHUAIBHOIO pacrpeaeneHui

5.2

3akoH OOJIBIIMX YKCEN U €r0 POJib B HayKe, PUpo/Ie U ob1iecTBe. BRIOOpOUYHBIH METO
HUCCIEeN0BaHUN

5.3

[Ipumeps! HePepBIBHBIX CIy4YalHbIX BEJIMUMH. [I0HATHE O TUIOTHOCTH paclpeeeHHUs .
3amaun, TPUBOSAIIME K HOPMajdbHOMY pactpezesienuto. [loHsTHe 0 HOpMalIbHOM
pacupeneneHuu

I'eomeTpus

6.1

[{unuHapuyeckas MOBEPXHOCTh, 0Opa3yIolIUe HWIHHIPUYECKOH MOBEPXHOCTH, OCh
UAJTUHAPUYECKOW MOBEpXHOCTH. [lunuHap: ocHOBaHuMs W OOKOBas IMOBEPXHOCTD,
o0pa3yrolas 1 0Ch, IUIOAAsL OOKOBOU U MOJTHON MTOBEPXHOCTH

6.2

Konuueckasi moBepxHOCTb, 00pa3yrome KOHUYECKOH MOBEPXHOCTH, OCh U BEpIIKHA
KOHUYECKOW ToBepXHOCTH. KOHyC: OCHOBaHME M BeplIWHA, 00pa3yromas U OcCh,
UIOIIa/1b OOKOBOM U MOJHOM MOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yIolue U BBICOTA,
OCHOBAaHUA U 6OKOBa$I IMOBCPXHOCTH

6.3

Cdepa u map: meHTp, paguyc, Iuamerp, IJIONIaasr MOBEPXHOCTH cdepsl. BianmHoe
pacmosioxeHue chepsl U TNIOCKOCTH, KacaTelbHasl IIIOCKOCTh K cdepe, MIomaasb ceps

6.4

N306paxeHue Ten BpallleHus Ha IUIOCKOCTH. Pa3BepTka HUIMHApa U KOHYyca

6.5

KomOuHanmu ten BpallleHuss ¥ MHOTOIPaHHUKOB. MHOTOrpaHHMK, ONKUCAaHHBIM OKOJIO
cdepsl, cepa, BIUCaHHAs B MHOTOI'PAaHHUK, WM TEJIO BPaILICHHS

6.6

[Tonstue 06 obweme. OcHOBHBIE CBoOiicTBa 00BbeMOB Ten. Teopema 00 oObeme
IPSMOYTOJBHOTO MapajuieNienuIeia U CieAcTBUs 13 Hee. OO0beM IMIMHAPA, KOHYCA.
O6mwem mapa u miomaas chepsl

6.7

[Tonobupie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKAY IUIOMIAIIMU TOBEPXHOCTEH,
00BbeEMaMHU TTOOOHBIX TEIT

6.8

Ceuenust umnuHzApa (mapajulebHO W TMEPHEHAMKYJISPHO OCH), CEYEeHUs KOHyca
(mapasuienbHOe OCHOBAHHIO U IPOXOAIIee Yepe3 BepIINHY ), CEUYeHHUs I1apa

6.9

Bektop Ha mimockoctm M B mpocTpaHCcTBE. CIIO)KEHHE W BBIUMTAaHHE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4YHCI0. PasiokeHue BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpaBmino napamnenenunena. Pemenue 3anad, CBA3aHHBIX C IIPUMEHEHHEM
IIpaBUJI IEUCTBUI C BEKTOPAMH

6.10

[IpsamoyronbpHasgs cucremMa KOOpJAWHAT B IpocTpaHcTBE. KoopauHatel BeEKTOpA.
[Ipocreiimve 3amaun B KoOpAMHATax. Yroil Mexay BekTopamu. CkansipHOe




IIPOU3BEICHUE BEKTOPOB. BpIUMCIIEHHE yITIOB MEXAy MNPSIMBIMA M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBII METOA IIPH PELLIEHUH T€OMETPUUYECKUX 3a/1a4

Jis mpoBeneHMsl €QUMHOI0 TOCYJapCTBEHHOIO 3K3aMeHa o Martemaruke (mainee - EI'D mo
MaTeMaTHKe) MCIOJIb3yeTCcs IepeueHb (KoAM(pUKaTOp) MpoBepsieMbIX TpeOOBaHMH K pe3yJbTaTram
OCBOEGHHS OCHOBHOW 00pa3oBaTeIbHONH NIPOTrpaMMbl CpPEIHEro OoOLIEero oOpa3oBaHUsA U 3JIEMEHTOB
cogepxkanus. Ilpu mpoBenenun EI'D mo mMatemaruke 6a30BOTO YpOBHS M3 mepeyHs (Koauduxaropa)
BBIOMPAIOTCS TO3MIIMM, COOTBETCTBYIOLIME (enepanbHOil pabodeld mporpamMme IO MaTeMaTHKe
(6a30BBIi YPOBEHB)

[Tposepsiembie Ha EI'D mo maTemaTuke TpeOOBaHUs
K pe3yJbTaTaM OCBOECHHUSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl

cpeaHero odmero oopazoBaHus

Kon [TpoBepsiembie TpeOOBaHMS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHUSI OCHOBHOM
IIPOBEPSAEMOTO 00pa3oBaTeIbHONM IPOrpaMMBbl CpeTHEro oo1iero oopa3zoBaHus
TpeOoBaHUs
1 Brnanenne meronamMu J0Ka3aTesbCTB, AJTOPUTMAMM PELIEHUs 3a4ad; YMEHHE

dbopMynHMpoBaTh U OMEPUPOBATH MOHATHAMHU: OIpEIeTIeHHEe, akcuoMa, TeOpeMa,
CJIEJICTBUE, CBOMCTBO, MPU3HAK, IOKA3aTEIHCTBO, PABHOCUIIBLHBIC (POPMYITUPOBKH;
OPUMEHSTh HX; yMeHHe (opmyiaupoBaTh OOpaTHOE U IMPOTHUBOIOJIOXKHOE
YTBEPK/ICHHUE, MPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI, HCIOJIb30BaTh METO]
MaTeMaTUYeCKON WHIYKIMH; MPOBOJUTH JOKA3aTEIbHBIE PACCYXACHUS MpU
pelIeHun 3aj/iay, OLIEHUBATh JIOTHYECKYIO TPaBUIBHOCTh PACCYKICHUM; YMEHHE
ONEepUPOBATh MOHATHSMH: MHOXECTBO, IOJAMHOXECTBO, OMNEpaluu Haj
MHOECTBAMHU; YMEHHE UCIOJIH30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJis
ONMUCaHUs peajbHbIX NPOLECCOB U SIBJEHUN U NIPU PEIICHUH 33]a4, B TOM YHCIIE
W3 JpYrux y4eOHBIX MPEJAMETOB, YMEHHE OIEepUpPOBATh MOHITHAMU: Tpad,
CBSI3HBIN rpad, 1epeBo, HUKIL, rpad Ha TIIOCKOCTH; YMEHHUE 3a/1aBaTh U OMUCHIBATH
rpadsl pa3IMYHBIMHU CIIOCOOAMU; UCIIOJIH30BATh Ipadbl MIPU PEIICHUH 3a/1a4

2 YMeHne onepupoBaTh NOHATHAME: HATYPaJIbHOE YHCIIO, [IEJI0€ YUCIIO, CTETIEHD C
LeJIBIM TIOKa3aTeseM, KOPpeHb HaTypajbHOM CTENEHH, CTENEeHb C PallMOHAIbHBIM
IOKa3aTeleM, CTENEeHb C JEHCTBUTENBHBIM ITOKa3aTesieM, Jorapupm ducria,
CHUHYC, KOCHMHYC M TaHI€HC IPOM3BOJILHOTO 4YHCJa, OCTATOK [0 MOJYJIIO,
palMoHATFHOE YHCIIO, HPPAIMOHAIBHOE YHCIIO, MHOXXECTBA HATYPaJbHBIX,
LENbIX, pAlMOHAJIBHBIX, JEHCTBUTEIbHBIX YHCEN; YMEHHE HCIOJIb30BaTh
NPU3HAKU JEIUMOCTH, HAUMEHBIINI OOIIMI NeIuTeNb U HauMeHbllee oOlee
KpaTHoOe, alropuT™M EBKinaa mpu pelieHuu 3a/1ad; 3HaKOMCTBO C pa3jIMYHBIMU
MO3UIMMOHHBIMU CHUCTEMAMH CYHCIICHHS, YMCHHE BBIIIOJHATL BBIYUCICHUC
3HaYeHUH U TpeoOpa3oBaHUs BBIPAKEHMH €O CTENEHSAMM U Jorapugmamu,
npeoOpazoBaHus JApOOHO-pAIIMOHATIBHBIX BBIPAKEHUH; yMEHHE OIEepHUpOBATH
HOHSATHAMMU: MOCJIeI0BATENbHOCTb, apupmeTHyecKas nporpeccus,
reOMeTpUYecKasl MpOorpeccus, OECKOHEYHO yOBIBAIOIIAsi TI€OMETpUYECKast
nporpeccusi; yMEHUE 3a/1aBaTh MOCJIEIOBATENIEHOCTH, B TOM YUCIIE C TIOMOIIBIO
PEKYpPPEHTHBIX (DOPMYIT; yMEHHE ONIEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YHUCIIO,
COIPsKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb M apTYMEHT KOMIUIEKCHOTO YHCIIa,




(dopMma 3anmMcu KOMIUIEKCHBIX 4ucell (reoMeTpudecKas, TPUrOHOMETpUUECKas U
anreOpanyeckasl); yMETb IPOU3BOAUTH  apHU(PMeTHUeCKHue JeHCTBUA C
KOMIUIEKCHBIMU YMCJIAMHU; PUBOJUTH NMPUMEPBI UCIOIb30BAHNUS KOMIUIEKCHBIX
qKCell; ONEPUPOBATh NOHATUAMU: MaTpula 2 X 2 u 3 X 3, onpeaesIuTeab MaTPHULIbI,
reOMETPUYECKUI CMBICI OIPEAeIUTENs

YMeHue onepupoBaTh MOHSATHSIMH:  pallMOHaJbHBIC, HPpPALMOHAIBHEIE,
noKa3aTeJbHbIE,  CTENEHHBbIe,  JiorapudMUUYecKue, TPUTOHOMETPHUUECKUE
YpaBHEHUS M HEPABEHCTBA, WX CHUCTEMbl; YMEHHE OIEPUPOBATH MOHATHIMHU:
TOAECTBO, TOKIECTBEHHOE TPpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA
YpaBHEHUN U HEPABEHCTB, PAaBHOCHJILHOCTh YpaBHEHHI, HEPABEHCTB U CHCTEM;
YMEHHME pellaTh YPABHEHMs, HEPABEHCTBA U CUCTEMBI C MOMOUIbIO Pa3INYHBIX
IPUEMOB; pellaTh YpaBHEHHS, HEPaBEHCTBA U CHUCTEMBI C TapaMeTpoOM;
IPUMEHSATh  YpaBHEHMs, HEpPaBEHCTBA, WX CUCTEMBl Ui  PELICHUS
MaTeMaTUYeCKUX 3aJad M 3aJad U3 pa3iMyHbIX o0JjacTeil HaykKu M peaibHOU
KU3HU

YMeHue  omepupoBaTh  MOHATHUSAMH:  (PYHKIUS, YETHOCTb  (DYHKIIHH,
NEPUOANYHOCTh (PYHKIIUU, OTPAHUYEHHOCTh (DYHKIIUH, MOHOTOHHOCTh (DYHKITUH,
OKCTpeMyM (YHKIMH, HauOoibplllee ¥ HaWMEHbIEe 3HAUYEHUS (QYHKIUU Ha
MIPOMEXKYTKE, HeTIpepbIBHAS (PYHKIMS, aCUMITOTHI rpaduka GpyHKINUU, IepBas U
BTOpas NpPOM3BOJAHAS (DYHKIMHM, TEOMETPUYECKHH M (U3NYECKUHA CMBICIT
MIPOU3BOJHOM, TepBooOpa3Hasi, OIpeNeJCHHbI HHTErpall; YMEHHE HaXOAWUThb
acCHUMIITOTHI Tpaduka (YyHKIHHM;, yYMEHHE BBIYHCISATH MPOU3BOJHBIE CYMMBI,
MPOU3BEICHUS, YAaCTHOIO M KOMIIO3UIMU (DYHKIMHA, HAXOAUTh YpaBHEHHE
KacaTelbHOM K rIpaduKy (QYHKUMHM; YMEHUE HaxOOuThb IPOU3BOJHBIE
JJIeMEHTapHbIX  (YHKUMH; yMEHUE  HUCIONB30BaTh  IMPOU3BOAHYIO  JUIS
uccleoBaHus (PyHKIMI, HAaXOAWTh HAWOOJbIIME W HAMMEHBIINE 3HAYCHUS
byHKIMi; CTpouTh TpaduKu MHOTOWIEHOB C UCIOJIb30BaHUEM ammapara
MaTeMaTUYeCKOr0 aHajlu3a; NPUMEHATh NPOU3BOAHYIO JUIS HAXOXKACHUS
HAWIYYILEro PelieHus: B IPUKIATHBIX, B TOM YHCJE COUUATbHO-IKOHOMHUYECKUX
u (pu3MYecKUx 3amavax; HaXOIUTh IUIOMATU U O00BEeMbl (UTYp C TMOMOIIBIO
MHTETpaJla; IPUBOAUTH IPUMEPHI MATEMAaTHUECKOTO MOJAEIUPOBAHMS C TOMOIIBIO
mubdepeHIMATbHBIX YpaBHEHUI

YMeHue omnepupoBaTh MOHATUSAMU: Tpaduk (yHKIUM, oOpaTHass (QYHKIMS,
KOMIO3UIUSA  (yHKIMM, JuHeHHas ¢yHKUMsA, KBajapaTudyHas (QYHKIHS,
panuoHanbHas QYHKIMS, CTeNeHHas (QyHKIUs, TPUTOHOMETpHUYecKre QyHKINH,
oOpaTHbIe TPUTOHOMETpHUYECKHe (QYHKIIMHU, ITOKa3aTeabHast U Jorapupmuyeckas
GYHKIMHM; YMEHHE CTPOUTh TpaQUKd HU3YYEHHbIX (YHKUIUN, BBIIOJHATD
npeoOpa3oBanHusi rpaukoB (GYHKIMH, UCIOIB30BaTh TpapUKU JUIsl W3y4EHUS
IIPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHUH 33]1a4 U3 IPYTUX YUYEOHBIX IPEIMETOB
U 3aJlad M3 peajbHOM >KU3HU; BbIpaXaTh (OPMYyJIaMU 3aBHCHUMOCTH MEXAY
BEJIMYMHAMU; MCIOJNb30BaTh CBOMCTBA W Trpaduku (QYHKUMHA A7 pelieHus
ypaBHEHMI, HEPAaBEHCTB U 33/1a4 C MapaMeTpaMH; U300paxaTh Ha KOOPAMHATHON
IJIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHUH, HEPAaBEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7]aul Pa3HBIX TUIIOB (B TOM YHCII€ Ha MPOLIEHTHI,
JIOJM M 4YacTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTh TOBApOB M YCIYT, HAJOIH,
3aJaud M3 O0OJacTH YIpaBJICHUS JIMYHBIMA U CEMEHHBIMH (UHAHCAMMU);
COCTABJIATh BBIPAXKCHUS, YPABHECHMsI, HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBHIO
3aJjauy, MCCIEN0BATh IOJyYEHHOE PEUIEHWE U OLIEHHWBATh IPaBJONOJ00HOCTh
pEe3yabTaTOB; YMEHHUE MOJEIUPOBATh PEAIbHBIE CUTYAllMU Ha SI3bIKE MATEMATHKH;
COCTABJISITh BBIPAXKEHUS, YPABHECHHsI, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBHIO




3a/la4d, HCCIEAOBaTh IIOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM amrapara
anreOpbl, UHTEPIPETUPOBATH MOJyUYEHHBIH pe3yabTarT

YMeHue omnepupoBaTh IOHATHAMHU: CpeaHee apupMeTHdecKoe, MeIuaHa,
HauOoJplllee W HAUMEHbLIEe 3HAYCHMs, pa3Max, AUCHEepCHUs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO HaOOpa; yMEHHE U3BJeKaTh, HMHTEPIPETUPOBATH
UHpOpMalLMIO, MNPEICTABICHHYI0 B Taliuuax, Ha JAMarpamMmax, rpadukax,
OTPKAIOIYI0 CBOWCTBA peEalbHBIX IIPOLIECCOB M SBJICHUM; IPEICTABIATH
UHPOPMALIKIO C MOMOUIbIO TAaONMIl U JUarpaMM; MCCIENOBaTh CTAaTUCTUYECKUE
JTAHHbIe, B TOM YHCJIE C MPUMEHEHUEM TpapHUUECKUX METOJOB M 3JIEKTPOHHBIX
CpeACTB; TpaUuUecKd HCCIIEA0BaTh COBMECTHBIE HAOIOJAEHUS C IOMOILBIO
JMarpaMM pacCenBaHUs U JIMHEMHOW perpeccun

YMeHue onepupoBaTh HNOHSTHUSIMM: CIy4dalHbIA ONBIT M CiIydailHOE COOBITHE,
BEPOSITHOCTb CIYy4YalHOrO COOBITHSA; YMEHHUE BBIYMCIATH BEPOSTHOCTh C
UCTIOJIb30BaHUEM TIpaUUYECKUX METOJIOB; MPUMEHATH (HOPMYJBI CIOXKEHUS H
YMHOXKEHUS BEpOATHOCTEH, (popMyily OIHOH BeposTHOCTH, hopMyiy bepryiuu,
KOMOWHATOpHBIE (akThl M (HOPMYJIBI; OLEHHBATH BEPOSITHOCTU PEATBbHBIX
COOBITHH; yMEHHE OIepuUpoBaTh IOHATUSAMHU:  ClydaiHas  BEJIMYMHA,
pacopenelieHne BEpOSTHOCTEHM, MaTeMaTH4ecKoe OXKHJaHue, AUCIEepPCUs U
CTaHJApTHOE OTKJIOHEHUE CIIydyallHON BeIMYUHBI, (QYHKLIMU paclpeleseHus U
IUIOTHOCTH PABHOMEPHOIO, IOKAa3aTEJBHOIO U HOPMAJIBHOIO PAaCIpEIEICHUM;
YMEHHME HCIOJIb30BaTh CBOMCTBA HM3YYEHHBIX pPAaCIpEACICHUN Ul PELICHUS
3a/1a4; 3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJIBIINX YHCEJ, METO/IbI BHIOOPOUYHBIX
UCCIICIOBAaHUM; YMEHHE NPUBOIUTH MPUMEPHI NMPOSBICHHUS 3aKOHA OOJBIINX
Yyrced B TPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSX; YMEHHE OIEPHPOBATH
MOHSTUAMM: COYETaHUE, IEPECTAHOBKA, YUCIIO COYETAHUM, YUCIIO IIEPECTAHOBOK;
6uHoM HproTOHA; yMeHHE NMPUMEHSATh KOMOMHATOPHBIE (PAKTBHI U PACCYKICHUS
JUI pellieHMsl 3a/1a4; OLEHHBATh BEPOATHOCTH PEAIbHBIX COOBITHI; COCTABIATh
BEPOATHOCTHYIO MOJIENIb U UHTEPIPETUPOBATH NIOJYyUYEHHBIA PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: TOYKA, MpsAMasi, MIIOCKOCTb, IPOCTPAHCTBO,
OTpPE30K, JIy4, BEeJIMYMHA YIJIa, IJIOCKUN Yo, ABYIPaHHbIN yroJ, TpeXrpaHHbIH
yTOJ, CKpPELIUBAIOLIMECS MpsMble, MapajlIeIbHOCTh U MEPHEHIUKYISIPHOCTD
OpSAMBIX M IUIOCKOCTEH, yroil MeXAy MpsMBIMH, yroil MEXIy HpsIMOi u
IUIOCKOCTBIO, YTOJl MEXJY MJIOCKOCTSMHU, PACCTOSHUE OT TOYKU JO IJIOCKOCTH,
paccTosiHuE MEXIy HpPSIMBIMU, PAcCTOSHUE MEXAY IIJIOCKOCTSAMH; YMEHHE
MCIIOJIb30BaTh MPHU PELICHUH 3a/1a4 U3yueHHbIe (aKThl U TEOPEMbI IUTAHUMETPUH;
YMEHHE OLEHHBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHUPA; CTPOMUTH
MaTeMaTUYeCKUe MOJENU C MOMOIIBI0O T€OMETPUUYECKUX TMOHATUNH U BEJIWYHH,
pelaTh CBA3aHHBIE C HUMHU IPAKTUYECKHE 3a1a49U
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YMeHue onepupoBaTh MOHATHSAMM: IUIOMAAb (GUrypsl, 00BeM QUIypHI,
MHOTOTPaHHUK, TMPaBUIbHBIH MHOTOTPAHHUK, CEUYEHHWE MHOIOTpaHHHKA, KyO,
napajjenenunes, mnpuzMa, NupamMuga, (Gurypa M IMOBEpPXHOCTh BpallEHUS,
HWIMHIpP, KOHYyC, Imap, cdepa, miomanb cdepbl, MIOMAAb OBEPXHOCTH
NUpaMUbl, TPU3MBL, KOHYyca, LWIMHApa, 00BeM Kyba, MpsIMOYroJbHOTIO
napajuiesienunena, NupaMuibl, MPU3MbI, IWIMHIpPA, KOHYyca, IIapa, pa3BepTKa
MIOBEPXHOCTH, CEYEHMsI KOHYCa M LIWIMHIPa, TapajlIeIbHbIE OCU UM OCHOBAHHUIO,
CeueHue Iapa, IUIOCKOCTh, Kacawolascs cepbl, LHUINHAPA, KOHycCa; YMEHHE
CTPOUTh CEYEHHE MHOTOTPaHHMKA, H300pa)xkaTb MHOTOIPaHHUKH, (QUTYpHl U
MOBEPXHOCTU BPAIIEHMSI, X CEYEHHs, B TOM YHCJIE C IMOMOIIBIO 3JIEKTPOHHBIX
CpPEeICTB; YMEHHE MPUMEHSATh CBOICTBA F€OMETPUUYECKUX (DUTYDP, CAMOCTOSTEIHHO
dbopMynpoBaTh OMNpENeNieHUus U3y4aeMbIX (UTyp, BBIABUTATh THUIOTE3BI O




CBOMCTBaX MW TpPHU3HAKAX TEOMETPUYECKUX (UTYp, OOOCHOBBIBATH WIIH
ONpoBepraTh MX; YMEHHE MPOBOAUTH KiIaccH(UKauuio (GUryp MO pa3iudHbIM
IPU3HAKaM, BBIIOJIHATh HEOOXOAUMBIE JOIOIHUTENIbHbIE IOCTPOCHUS
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VYMeHue onepupoBarh MOHATHSAMHU: JIBUXKEHUE B MPOCTPAHCTBE, MapauleabHbIN
IEPEHOC, CAMMETPHSI Ha INIOCKOCTHU U B IIPOCTPAHCTBE, IOBOPOT, IPeoOpa3oBaHue
noao0usi, 1mopoOHble (UIrypbl; yMEHHE paclo3HaBaThb paBHbIE U NOJOOHBIE
¢urypel, B TOM YHClie B TPUPOAE, HUCKYCCTBE, APXUTEKTYpE; HCIOIb30BAThH
reOMEeTPUYECKUEe OTHOILIEHUS MPH PELICHUU 3a/la4; HaXOJIUTh F€OMETPUYECKUe
BEJIMYMHBI (UIMHA, Yroj, IJIOadb, 00bEeM) MpU PEUICHUM 3ajad U3 JPYrux
Y4eOHBIX PEIMETOB U U3 pealibHOM KU3HHU; YMEHUE BBIUUCIIATh FT€OMETPUUECKUE
BEJIMYHMHBI (JJTMHA, YTOJ, IIOMab, 00bEM, IUIOMAAb MOBEPXHOCTH), UCTIONIB3YS
u3ydyeHHble (OpMyJIBl M METOAbI, B TOM 4MCIE: IUIOIAAb IIOBEPXHOCTHU
OUpaMUIbl, TPU3MBL, KOHYyCa, LWIMHApPA, IUIOMAnAs cdepbl; o0beM Kyoa,
IPSAMOYTOJIBHOTO Hapajienenunena, NupaMuasl, TPU3MbI, [UIUHIPA, KOHYCA,
1apa; yMeHHEe HaXOJUTh OTHOIIEHUE 00EMOB MOJOOHBIX HUTYD
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YMeHue onepupoBaTh MOHATUSIMU: MPSIMOYTOJIbHAsI CUCTEMA KOOPJIMHAT, BEKTOD,
KOOpJMHATHl TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOpPOB, IMPOU3BEACHUE
BEKTOPA Ha YMCJIO, PA3JIOKEHHE BEKTOpa Mo 0a3ucy, CKaJIsIpHOE MPOU3BEICHUE,
BEKTOPHOE MPOU3BEACHUE, YTOJ MEXIy BEKTOpPaMU; yMEHHE HCIIOIb30BATh
BEKTOPHBI M KOOPJMHATHBIA METOJ JJIsi PEIICHUS T€OMETPUYECKUX 3a7ad U
3a[a4 JPYruX y4eOHbIX MPEAMETOB
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YMeHne BbIOMpATh IMOAXOANIMNA METOA I pEIICHUS 3aJaud; IOHUMAaHHE
3HAYMMOCTH MAaTEMAaTHUKH B M3YUYEHUU MPUPOJHBIX U OOIIECTBEHHBIX MPOIIECCOB
U SBIICHUH; yMEHHE paclo3HaBaTh MPOSBIECHHE 3aKOHOB MAaTEeMAaTUKH B
HUCKYCCTBE, YMEHHE TMPUBOJAUTH NPUMEPHl MATEMAaTUYECKUX OTKPBHITUN
POCCHICKON 1 MUPOBOM MaTeMaTUYECKOW HAyKH

[lepeuens aeMeHTOB cofiepxkaHus, MpoBepsieMbix Ha EI'D

110 MaT€MaTUuKe

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUSA

Yucna ¥ BEIYUCICHUS
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HaTypaJ'IBHBIe " [OECJIbIC YHCIia. HpI/ISHaKI/I JACITIMMOCTH L CIIBIX YHUCEI

1.2

Panmonanesueie uncia. OOBIKHOBEHHBIE U JIECATUYHBIC APOOH, TPOIIEHTHI, 0ECKOHEUHBIE
NePUOANYECKHUE TPOOH

13

Apudmerndeckuil KOpeHb HaTypalbHOM cTemneHu. JleWcTBUS ¢ apupMETHYECKUMU
KOPHSIMH HaTypajibHON CTENIEHU
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CreneHb ¢ 1enabiM nokasaresneM. CTeneHb ¢ pallMOHAIBHBIM MoKa3zaTtesnemM. CBOWCTBA
CTEIIEHU

1.5

CuHyC, KOCUHYC ¥ TAaHI'€HC YHCIIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHCIIOBOTO apryMeHTa

1.6

Jlorapudm yucna. JlecaTuyHble 1 HATYpaJbHbIE JOrapu(MbI

1.7

JeiicTButenpHple yncia. ApupMeTHUYECKHe ONEepalnuy ¢ JeHCTBUTEIbHBIMU YHCIaMH.




[TpuGi>xeHHbIC BRIYUCIICHHS, TIPAaBUJIa OKPYTJICHHS, IPUKUIKA U OLIEHKA Pe3yJibTaTa
BBIYHUCIICHUN

1.8 [IpeobpazoBanue BeIpaKECHUN
1.9 KommnekcHele uncna
2 VYpaBHEHMs U HEpAaBEHCTBA
2.1 Llenbie 1 1poOHO-palIMOHATILHBIC YPAaBHCHHUS
2.2 HppanuronanbHble ypaBHEHHS
2.3 Tpuronomerpudeckue ypaBHEHHS
2.4 [TokazaTenpHbIC U JOTapU(MUUECKHE YPABHEHUS
2.5 Llenbie 1 poOHO-palIMOHATILHBIC HEPABCHCTBA
2.6 HppanvonanbHple HEPABEHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPMHUECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 | YpaBHeHHUs, HEPABEHCTBA M CUCTEMBI C TapaMeTpaMHu
2.11 |Marpuna cucTeMbl JIMHEHHBIX ypaBHEHUH. ONpeaenuTeNs MaTPHIIBI
3 QOyHKIUHU U TpapuKu
3.1 Oyukus, crnocoObl 3amanus ¢GyHkiuuu. ['padux dyskumu. Bsaumao oOpaTHbIE
¢yukun. YetHole u HedeTHble pyHKIMU. [lepuoanueckue GpyHKIUU
3.2 OOnactp ompeneneHuss W MHOXKECTBO 3HadeHWH QyHkuumu. Hymn ¢dyHKImm.
[TpomexyTkH 3HAKOMOCTOSTHCTBA. [IpoMEXyTKH MOHOTOHHOCTH (DYHKIIMU. MaKCUMyMbl
U MUHUMYyMBI ¢yHKOuu. HawmOompinee w HauMeHbIlee 3HAaYeHWE (QYHKIMU Ha
IPOMEXKYTKE
3.3 CrenenHas (yHKLUS C HaTypaJbHBIM M LIENbIM IMoKa3aTeneM. Ee cBoiicTBa u rpadux.
CaolicTBa U rpaK KOpHSI N-Oi CTENEHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpapUKu
3.5 [TokazarenbHas u norapudmuueckas pyHKINU, UX CBOICTBA U rpaduku
3.6 Touku pa3peiBa. AcuMNTOTHI rpaguKkoB pyHKuMN. CBolicTBa (QyHKIUI, HEMPEPBIBHBIX
Ha OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN
3.8 Apudmerndeckas 1 reoMeTpuIeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Havana maremaTnueckoro aHanmnsa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoiHbIE 371€MEHTAPHBIX (PYHKIIMHA




4.2

[IpumeHneHrne NPOWM3BOMHONW K HCCIAEAOBaHUIO (QYHKIMA HAa MOHOTOHHOCTh H
9KCTPEMYMBI. Haxoxcz[eHHe HaHGOJIbLLICFO U HAUMCHBIICIO 3HAYCHUA (bYHKI_II/II/I Ha
OTpe3Ke

4.3 [TepBooOpaznas. MaTerpan
5 MHOkecTBa H JIOTHKa
5.1 MHoXxecTBO, orniepanuu HajJ MHOkecTBamu. J(uarpammel Ditiepa - Benna
5.2 Jloruka
6 BeposTHOCTE U cTaTUCTHKA
6.1 OnucarenbHasl CTAaTHCTUKA
6.2 BepositHOCT
6.3 KombunaTtopuka
7 I'eomerpus
7.1 ®durypsl Ha MIOCKOCTH
7.2 [IpsiMbI€ U TIOCKOCTH B TPOCTPAHCTBE
7.3 MHoOTrOorpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaIllEHUS
7.5 KoopauHatel 1 BEKTOPBI




