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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo maremaruke 6a3oBoro ypoBHs st oOydarommxcst 10-11 kimaccoB paspaborana
Ha ocHoBe ®I'OC COO. B nporpamme 1Mo mareMaTHKe ydTeHbl ujed U mnojoxkenus Konuenimm
pa3BUTHS MaTeMaTH4ecKoro oopasoBanus B Poccuiickoit deneparuu.

[IpenmMeToM MaTeMaTHKH SIBISIOTCS (DyHIaMEHTAIbHBIE CTPYKTYPbl HAIIETO MHpa —
MIPOCTPAHCTBEHHbIE (OPMBI M KOJUYECTBEHHbIE OTHOLIEHHUS (OT MPOCTEHIINX, YCBAaWBaeMbIX B
HEMOCPEJACTBEHHOM OIIBITE, JO0 JOCTATOYHO CIIOKHBIX, HEOOXOAMMBIX Ui PAa3BUTHS HAYYHBIX W
MPUKJIAIHBIX uieil). MaTtemaruueckue 3HaHUS 00€CleYrBaIOT MOHMMAHUE MPUHIIMIIOB YCTPOMCTBA U
WCIOJIb30BAHUS ~ COBPEMEHHOW  TEXHHKH, BOCHPHSITHE W  HHTEPIPETANUIO  COIMATBHOM,
SKOHOMMYECKOM, MOTUTUYECKON MHPOPMAIINH, JAIOT BO3MOKHOCTD BBIIOJHATH PACUETHI U COCTABIIATH
QITOPUTMBI, HAXOJIUTh U MIPUMEHATH (POPMYJIBI, BIAJETh MPAKTUICCKUMH TPUEMaMU T€OMETPUICCKIX
U3MEpEeHUl U TOCTPOEHUM, YUTaThb MH(OPMALIMIO, MPEJCTABICHHYIO B BHJIE TaONHIl, AMATPAMM U
rpaUKoOB, KUTh B YCIOBUSAX HEOINPEACIEHHOCTH M TIOHUMATh BEPOSTHOCTHBIN XapaKTep CIydalHBIX
COOBITUH.

N3ydenne maremMatuku (HOpMHPYET Yy OOYYaroMIMXCs MAaTeMaTHYeCKUH CTWJIb MBIIUICHUS,
MIPOSBIISAIONINICS B OMpeNeNEHHbIX YMCTBEHHBIX HaBbIKax. O0ydaronuecs OCBaBaIOT TaKUe MPUEMBI
¥ METOJIbI MBINIUICHUS, KaK HHIIYKIUS U JCIyKIUs, 0000NICHHEe W KOHKPETU3aIlusl, aHAJIU3 U CUHTE3,
kinaccupukalusg W cHcTeMaTu3auus, adcrtparupoBanue W aHanorus. OOBEKTHl MaTeMaTHYEeCKHX
YMO3aKIIOYCHUH, TpaBUiia X KOHCTPYHMPOBAHHS PACKPHIBAIOT MEXAHMU3M JIOTHUECKUX IMOCTPOSHHIH,
CHOCOOCTBYIOT BbIpaOOTKE yMeHHsI (OPMYyIHUPOBaTh, OOOCHOBBIBATH M JIOKA3bIBATh CYKICHUS, TEM
CaMbIM DPa3BHBAIOT JIOTUYECKOE MbINUIeHHE. M3ydeHne maremaTwku obecriedyuBaeT (OpPMHPOBAHUE
QITOPUTMUYECKONW KOMIIOHEHTHI MBINUICHUS] M BOCIHUTAHWE YMEHMH JEHCTBOBaTh IO 33JaHHBIM
aJITOpUTMaM, COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mporiecce penieHus 3amaq —
OCHOBOI1 y4eOHOH AESITeNbHOCTH Ha YPOKaX MaTEMAaTHKU — Pa3BUBAIOTCS TBOpYECKAas U MPUKIIAJHAsS
CTOPOHBI MBITIICHUSI.

OOydenne MaTeMaTuke JaET BO3MOXKHOCTh Pa3BUBATh Y 00YYAIOIIUXCS TOYHYIO, PAIMOHATILHYIO
U WH)OPMATHBHYIO pedb, YMEHHE OTOMparh HamboJyiee IMOJXOJSIINE S3BIKOBBIC, CHMBOJIHUYECKUE,
rpaduyecKue cpeacTBa s BRIPAKESHUS CY)KJIEHUHN U HATJISIIHOTO MX MPeICTaBICHUS.

[Ipy w3ydeHWHM MaTEeMaTHKH OCYHIECTBISETCS O0Iee 3HAaKOMCTBO C METOJAaMH TO3HAHUS
JNEHCTBUTENFHOCTH, TIPEJCTABICHUSIMHU O MPEIMETe U METOJaX MaTEeMAaTHKHU, UX OTIIMYUU OT METO/0B
JIPYTUX €CTECTBEHHBIX W TYMAHHTAPHBIX HAYK, 00 OCOOCHHOCTSX MPHUMEHCHUS MaTeMATHUKH IS
pElIeHrs HAyYHBIX U MPUKIAJIHBIX 3a/1a4.

[TpuopureTHbIME TIENsIMU 00y4eHust MaremaTrke B 10—11 kiaccax siBisroTCs:

— ¢opMUpOBaHHE ILIEHTPAIBHBIX MaTEMaTHYECKUX MOHATHHI (YMCIO, BEIMYMHA, T€OMETpUYECKas
¢burypa, miepeMeHHas, BEpPOSITHOCTh, (YHKIHUS), OOECHeUnBAOIIUX MPEEMCTBEHHOCTh U
MEPCIIEKTUBHOCTh MAaTEMaTUYECKOT0 00pa30BaHUs 00y4arOIINUXCS;

— TOJBeJeHHE OOydYarolIUXcsi Ha JOCTYIIHOM [UIsl HUX YPOBHE K OCO3HAHUIO B3aWMOCBSI3U
MaTEeMaTHKH M OKPYXKAIOMIer0 MHpa, NMOHMMaHHE MAaTeMaTHKH KaK YacTH OOIIed KyIbTypbl
YeJI0BEYECTBA;

— Ppa3BUTHE HHTEJUICKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH OOydaroumuxcs, MO3HABATEIbHON
AKTUBHOCTH, HWCCIICJIOBATCIIbCKUX YMEHWH, KPUTHYHOCTH MBIINUICHUS, WHTEpeca K H3YUCHUIO
MaTEeMAaTHKW;

— ¢QopmupoBanue (HYHKIMOHATFHOW MAaTEeMaTWYeCKOH TI'paMOTHOCTH: YMEHHs pPacro3HaBaTh
MIPOSIBIICHUST MAaTEMAaTHYECKUX TIOHSATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEabHBIX JKU3HEHHBIX
CUTyallusiX ¥ TPU U3YYCHUU JPYTUX Y4EOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBaTh MX HAa S3bIKE MAaTEMAaTHKA W CO3/IaBaTh MAaTeMaTHYECKHE
MOJIETI, TPUMEHSITh OCBOCHHBI MaTeMaTHYeCKHi ammapar s pelIeHHs] MPaKTUKO-
OpPUEHTUPOBAHHBIX 33Ja4, HHTEPIPETUPOBATH U OLIEHUBAThH MOJTyUYEHHBIEC PE3YIbTAThI.



CopepxaHue MpPOrpaMMbl 1O MaTeMaTHKE 0a30BOrO YpPOBHS, paclpeneléHHOe MO TrojaMm
oOyueHusi, CTPYKTYpUPOBAaHO TakuUM o0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHIMIHAILHBIM
BompocaM oOyuarommecss O0OpamjaJuch HEOAHOKPATHO, YTOOBI OBJIAJCHHE MaTeMaTHUYECKUMHU
MOHATUSIMH ¥ HaBBIKAMU OCYLIECTBIISIOCH MOCIEAOBATEIbHO M TOCTYMATEIbHO, C COOJIIOICHUEM
MPUHIIMIIA TTPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYAIHCH B OOIIYH0 CHCTEMY MaTeMaTHYECKUX
MIpe/ICTaBICHUI 00yJaroIIMXCsl, paclIupsis U yriryonsis e€, 00pa3ysi IpOYHbIe MHOXKECTBEHHBIE CBS3H.

B cootBercTBun ¢ ®I'OC COO maremaruka SBIS€TCs 00sS3aTeIbHBIM Y4€OHBIM IIPEIMETOM Ha
ypoBHE cpemaHero oomero oopa3zoBanus. B 10-11 kiaccax mMaremMaTuka TpaJulIMOHHO HM3ydaeTcs B
pamMKax CIeIyIIIUX YYeOHBIX KypcoB: «Anredpa W Havajga MaTEeMaTHYeCKOrO aHajau3a» |
«l'eometpusiy. IlporpamMmmMoii 1O MaremMaTHKe BBOJIUTCA CaMOCTOSITEIBHBIM Y4EOHBIH  Kypc
«BepoaTHOCTh U CTAaTUCTUKAY.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI
IO MATEMATHUKE HA YPOBHE CPEJHET'O OBLIIEI'O OBPA30OBAHUA

M3ydeHne MaTeMaTHKH Ha yPOBHE CPETHEr0 00IIero 00pa3oBaHMs HAPABICHO HA JTOCTHKECHHE
O0yYaroIMMHUCS JTMYHOCTHBIX, METANPEIMETHBIX U IPEIMETHBIX 00pa3oBaTeNbHBIX PE3yJbTATOB
OCBOCHHS y4eOHOTO MpeIMETa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS NpOrpaMMbl ydueOHOro mpeamera «MaTemaThuka

XapaKTepU3yIOTCs:

1) rpaxaaHckoe BOCIIMTAHHE:
Cc(OPMHPOBAHHOCTHIO TPAXKIAHCKOW MO3UIMKA OOYUYAIOMIErOCcsi KaK aKTHBHOTO M OTBETCTBEHHOTO
YjleHa  POCCHUHCKOro  o0IlecTBa,  MPEACTaBICHUEM O  MaTeMaTHMYeCKUX  OCHOBAxX
(GYHKITMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SBICHUH, MPOLEAYp Tpa)xJaHCKOro o0IlecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aMMOJCHCTBOBATh C COIMAIBHBIMH WHCTUTYTaMH B
COOTBETCTBHH C MX QYHKIUSAMHU M Ha3HAUCHUEM;

2) NMaTPUOTHYEeCKOe BOCTIMTAHME:
C(OPMHUPOBAHHOCTBIO POCCHUMCKON TpakJaHCKOW HIACHTUYHOCTH, YBAXEHHMS K MpPOIUIOMY U
HACTOSIIIEMY POCCHICKON MaTeMaTHKH, IEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHUSM POCCUHCKUX
MAaTeMaTUKOB U POCCHUIMCKOM MAaTE€MaTUYECKON IIKOJbI, K MCHOJIb30BAHUIO 3THX JIOCTHKCHHUHN B
IPYTUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH;

3) MYXOBHO-HPaBCTBEHHOI'0 BOCIUTAHUS:
OCO3HaHMEM JIyXOBHBIX IIEHHOCTEH POCCHICKOro Hapojaa; cOpMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHUS, ITUYECKOTO IMOBEIEHHsS, CBSI3aHHOTO C MPAKTUYECKHM TPUMEHEHUEM JIOCTIKEHHN
HayKH U JEATEIbHOCTHIO YUYEHOT0; OCO3HAHUEM JMYHOIO BKJIa/Ja B TMOCTPOEHUE YCTOWYMBOTO
Oyymero;

4) scTreTMYecKoe BOCIIMTAHUE:
ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIOYas JCTETUKY MaTEeMaTHYeCKHX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3ajad, PEUICHUH, PAacCyXJACHUH; BOCIPUMMYUBOCTHI0 K MAaTEMaTHUYECKUM acCIIEKTaMm
Pa3IUYHBIX BUJIOB HCKYCCTBA;

5) ¢uznyeckoe BocnuTaHME:
c(OPMHPOBAHHOCTHIO YMEHHUSI NMPHMEHSATh MaTeMaTHYECKHe 3HAaHHWS B MHTEpecax 3/JI0pOBOTO U
Oe3omacHOro o0pa3a >KM3HHU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0pPOBBIO (370pOBOE
MUTaHUe, cOATAHCUPOBAHHBIN PEXUM 3aHSATHI M OTABIXA, PeTyNspHas (U3HUecKas aKTUBHOCTH);
(U3NIECKOTO COBEPIICHCTBOBAHUS, P 3aHATUSAX CIOPTUBHO-03/I0POBUTEIIBHON J€SITEIHHOCTHIO;



6) TpyaoBoe BoCIMTAHHE:
TOTOBHOCTBIO K TPYIy, OCO3HAHHWEM LIEHHOCTH TPYIOJIOOMs; HHTEPECOM K pa3iIu4yHbIM chepam
npoeCCUOHATLHON JESTETbHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKON M €€ MPUIIOKEHUSAMH, YMEHUEM
coBeplIaTh OCO3HaHHbI BbIOOp Oynymed mnpodeccun U peanu3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIC IUIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMAaTH4YeCKOMY OOpa30BaHHUIO HU
caM000pa30BaHUIO HA IPOTSHKEHUH BCEW KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B PEIICHUU
MIPAaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBIECHHOCTH;

7) 3Ko0JIOTHYecKoe BOCIIHTAHNE:
C()OPMHUPOBAHHOCTBIO ~ JKOJIOIMYECKOM  KYJIbTYphbl, IOHMMAaHUEM BIHSHUSA  COLMAIBHO-
SKOHOMHUYECKHUX IIPOLECCOB Ha COCTOSIHAE IPUPOJHOM M COLHUAIBHOM Cpeabl, OCO3HAHUEM
IJI00aPHOrO  XapakTepa  ASKOJOTMYECKMX  IpoOJeM;  OpHUEHTaluell Ha  NpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUHU JUIs pelleHus 3a/ad B 0o0JacTH OKpY’Karollel cpeibl, IJIaHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX IOCIIEACTBUN I OKPYXKAIOIIEH CPEIbl;

8) LeHHOCTH HAYYHOTO NMO3HAHMSA:
c(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HaykKl M OOLIECTBEHHOM MPAaKTUKM, IIOHUMAHHEM MaTeMaTHYecKoil Hayku Kak chepbl
YEJIOBEYECKON AEATEIbHOCTH, 3TANOB €€ Pa3BUTUSA M 3HAYUMOCTH Ul Pa3BUTUS LIMBUIM3ALNM;
OBJIAJICHUEM SI3BIKOM MATEMATHKH U MaTEMATHYECKOU KyJIbTYpOH KakK CpeJCTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBIIATH IPOEKTHYIO U UCCIEA0BATENBCKYIO JEATEIbHOCTh UHANBUAYAIBHO U

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTaHpeI[MeTHBIe pPE3YyJIbTaTbhl OCBOCHUA ITPOIrpaMMbI yqe6Hor0 nmpeameTa «MaremaTuka»

XapaKTePU3yIOTCs OBJIaJ€HUEM YHUBEPCAIbHBIMU MO3HABATEJIbLHLIMH JIEMCTBUSIMU,
YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU JIEHCTBUSIMU, YHUBEPCAIbHBIMHU pPEeryJIATUBHBIMU
IEUCTBUSIMU.

1) VYHuBepcaibHble TO3HABaTeJbHbIE JeWCTBUA, obecreunBaroT (opMmupoBaHue 0a30BbIX
KOTHUTHBHBIX IPOILIECCOB OOy4arommxcs (OCBOEHHE METOAOB IMO3HAHUS OKPYKAIOIIEro MUPA;
MIPUMEHEHUE JIOTUYECKHX, UCCIIeIOBATEILCKUX ONEpaIfii, yMeHui paboTath ¢ MHPOPMAIIHEH ).

Ba3zoBble Joruyeckue aeiicrBus:

— BBIBIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPHU3HAKH MaTEMaTUYECKHX OOBEKTOB, MOHSTHH,
OTHOIIEHUH MEXAY TMOHATUSAMU;, (DOPMYIUPOBATH OIPEIACICHHUS TOHSTHH; YCTaHABIWBATH
CYIIECTBEHHBIN MPU3HAK KJIACCU(UKAIIMKU, OCHOBAHUS ISl OOOOIICHUS] U CPABHEHUS, KPUTECPHH
MPOBOIMMOTO aHAJIN3A;

— BOCIpPUHUMATh, (OPMYITUPOBATH W MPEOOPa3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIC, EAMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC,

— BBISIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOpEUHs B (aKTaX, JaHHBIX,
HaOMIOJICHUSAX W YTBEPXKACHUSAX; TpeyiaraTh KPUTCPUU IS BBISBICHHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEUUI;

— JIenaTth BBIBOJBI C KCIOJBb30BAaHMEM 3aKOHOB JIOTMKH, JCAYKTHMBHBIX W HWHIYKTHUBHBIX
YMO3aKIIYeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

— TIPOBOJUTH CAMOCTOSITEIHHO JOKA3aTeIhCTBA MAaTEMATHYECKUX YTBEPXKICHUU (MPSMBIE U OT
MPOTHBHOTO), BBICTPAWBATh APTYMEHTAIIMIO, TPUBOJIUTH TPUMEPHI H  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;



BBIOMpPATh CIOCO0 pemeHuss yuyeOHOM 3amaun (CpaBHHMBATh HECKOJIBKO BapHUaHTOB pELICHUS,
BBIOMpATh HanOOIIee MOIXOAAIINI ¢ YIETOM CAMOCTOSATENILHO BBIACICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTeabcKue AeiicTBHSA:

HCIIOJIB30BaTh BOMPOCHI KaK HCCIIEAOBATCIILCKAN HHCTPYMEHT IO3HAHHS, (HOPMYIHPOBATH
BOTIPOCHI, (UKCUPYIOIIHE TMPOTUBOpEYHE, MPOoOJIeMy, YCTaHABJIMBAaTh KMCKOMOE U JIaHHOE,
(bopMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;

HpOBOI[I/ITB CaAMOCTOATCIIBHO CHHaHHpOBaHHBIﬁ BKCHepI/IMeHT, HUCCJICO0OBAHUEC II0 YCTaHOBJIeHI/IIO
0COOCHHOCTEH MaTeMaTU4ecKoro OoOBEeKTa, SIBJICHMS, IPOIECCa, BBISBICHHIO 3aBUCHMOCTEH
MEKIY 00BEKTaMH, SIBIICHUSMH, IIPOIIECCAMH;

CaMOCTOSITEJILHO (OPMYJIMPOBATh OO0OOIIEHHS W BBIBOJABI [0 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOIEHUs, UCCIICIOBAHUS, OICHUBATH JOCTOBEPHOCTH IMOJYYCHHBIX PE3yJIbTATOB, BHIBOJOB U
000011IeHMIT;

IIPOrHO3UPOBATh BO3MOXKHOE DPa3BHTHE IPOIECCA, a TAKKE BBIIBHIaTh IPEAMOJIOKEHUS O €ro
pa3BI/ITI/II/I B HOBBIX YCJIOBI/UIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JePUIMTEI WHPOPMAIMK, JAaHHBIX, HEOOXOJMMBIX JUIsi OTBETAa Ha BONPOC H IS
pelICHUS 3a/1a9H;

BBEIOMpATh HH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AaHAJTU3UPOBATh, CHCTEMAaTU3UPOBAThH
Y MHTEPIPETUPOBATH HHOOPMAIIMIO Pa3IMYHBIX BUJOB U ()OPM IIPEIICTABICHHS,

CTPYKTYypUpPOBaTh HH(OpPMALHIO, TPEICTABIATh €€ B PasIUYHBIX (opMax, HIUTFOCTPUPOBATH
rpadguvecKu;

OIICHUBATh HAAEKHOCTh MH(DOPMAIIMH IO CAMOCTOSATEIIBHO CHOPMYIMPOBAHHBIM KPHTEPHUSIM.

2) YHI/IBepC&HBHHe KOMMYHUKAaTHBHbIC HeﬁCTBHH, o0ecreunBaroT C(l)OpMPIpOBaHHOCTL COMaJIbHBIX

HaBbBIKOB 06yqafonmxca.

Oo6menne:

BOCIPUHUMATH U (POPMYITUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBHSIMH M LIETSAMHU OOIICHUS;
SICHO, TOUHO, I'PaMOTHO BbIpaXXaTb CBOIO TOYKY 3pCHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAaX, 1aBAThb
MTOSICHEHHS 110 X0y PELICHUS 3a/1a4i, KOMMEHTHPOBATh NIOJYYECHHBIN PE3yJIbTAT;

B X071 00CYX/ICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOM T€MBbI, TPOOIEMBI, peraeMoit
3a/lauM, BbICKA3bIBaTh W], HAIICJICHHBIE HA TOUCK PEIIEHUS; COMOCTABIATH CBOU CYXKICHHS C
CYXACHHUSIMH APYTUX YYAaCTHUKOB JUanora, oOHapyKUBaTh Pa3IUYUEe U CXOJCTBO TO3UIIHI; B
KOPPEKTHOH (opMe GOopMyITHPOBATH PA3HOTIACHS, CBOM BO3PAXKCHHS;

MPECTaBIATh pPE3yJabTaThl pEIIeHUs 3a/Jadyd, OJKCIEpUMEHTa, HCCIeIOBaHUsA, IPOEKTa;
CaMOCTOSATENIHO BBIOMPATh (OpMaT BRICTYIUICHHS C YUETOM 3a/1a4 MPE3CHTAIINU U 0COOCHHOCTEH
ayTUTOPHH.

CoTpyannuecTBo:

IMOHUMATb U UCIIOJIB30BATh NPECUMYIICCTBA KOMaHJIHOﬁ )51 HH}IHBHJIyaHBHOﬁ pa6OTBI IIpu pCIICHUA
yueOHBIX 3a7a4; MPUHUMATH I1€1h COBMECTHOW JESATENbHOCTH, IUIAHUPOBATh OPraHU3AIUIO
COBMECTHOH paboThl, paclpenensTh BUABI padoOT, JOTOBapUBaThCH, OOCYXKIaTh NpPOIECC U
pe3yabTaT paboThl; 0000ITaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B TPYIMIOBBIX opMax paboThl (00CYk)IAeHMs, 0OMEH MHEHUMN, «MO3TOBBIE IIITYPMBI
Y WHBIE); BBITIOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JIEUCTBUS C APYTUMHU WIEHAMU
KOMaHpl; OIEHUBAaTh KaueCTBO CBOET0 BKJIaga B OOMMIA TPOAYKT MO KPUTEPHSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.



3) YHuBepcanabHbIE peryJasaTHBHbIE JIeHiCTBUsA, 00ecrieunBatoT (POPMUPOBAHUE CMBICIIOBBIX YCTAHOBOK
1 )KM3HEHHBIX HaBBIKOB JIMYHOCTH.
Camoopranusanus:

—  COCTaBJIATH IUIaH, AITOPUTM PEIICHUS 33/1a4H, BEIOUPATh CIIOCO0 PeIICHHS ¢ YIETOM UMEIOIINXCS
pECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
penieHuit ¢ yaéToM HOBOM MH(OpMaITUH.

CaMOKOHTPOJIb:

— BIIQJICTh HABBIKAMH IIO3HABATENBHOM peIeKcHMH Kak OCO3HAaHMS COBEPIIAEMBIX JACHCTBHHA M
MBICIMTENbHBIX MPOLIECCOB, UX PE3YyJbTATOB; BIAJETh CIIOCOOAMHU CaMOINIPOBEPKHU, CAMOKOHTPOJIS
Ipolecca 1 pe3yibTaTa peleHnss MAaTEMaTUIeCKOM 3aauH;

— TPEABUICTb TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHUH 3a/1a4d, BHOCUTb KOPPEKTHUBbI
B JICATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAHIEHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEN;

— OIICHMBATh COOTBETCTBUE PE3YNIbTaTa IEIH M YCIOBUSAM, OOBSICHATH MPUYMHBI JOCTHKCHHS HIIH
HEJOCTUKEHUSI PE3YIbTATOB JEATEIbHOCTH, HAXOUTh OIINOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

[IpenqmeTHbie  pe3ynbTaThl OCBOCHHS NPOTPaMMBI IO MaTeMaTHKe ©0a30BOTO0  ypOBHA
IIpPEJICTaBIEHbl M0 rojaM OOydeHus B CIEAYIOLIMX pa3jenax IporpaMMbl B paMKax OTAEJIbHBIX
y4eOHBIX KypcoB: «Anredpa M Hayajla MaTEeMaTHYECKOro aHaiau3ay», «l'eomerpus», «BeposTHOCTh U
CTaTUCTUKAY.



PABOYAJ ITPOI'PAMMA 110 ITPEIMETY
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A».
10 - 11 KJIACC

INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma ydeOHOTO Kypca «AureOpa M Hadalsa MaTeMaTHYECKOTO aHaIHM3a»
6azoBoro ypoBHs i oOydaromuxcs 10 —11 kmaccoB paspaborana Ha ocHOBe DenepanbHOTO
rOCYJapCTBEHHOTO 00pa3oBaTENbHOTO CTaHJIApTa cpexHero oodmero oOpa3oBaHUs, € Y4ETOM
COBPEMEHHBIX MHPOBBIX TpPeOOBAHUM, NPEABABISIEMBIX K MaTEeMAaTHYECKOMY OOpa30BaHUIO, H
TPaIUIMiA  POCCUICKOrO 00Opa3oBaHus. Peanmuzamusi TporpaMMbl  00ECHICUMBACT  OBJIAJICHHUEC
KIIFOYCBBIMU  KOMIICTCHIUAMHA, COCTABJIIAIONIMMU OCHOBY I CaMOpPAa3BUTHA W HCHOPCPLIBHOI'O
00pa3oBaHMs, IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOIO M I[O3HABATEIBHOTO Pa3BUTHSI
JMYHOCTU O0YYAIOLTHXCS.

Kypc «Anrebpa u Havanma MaTeMaTHUECKOTO aHAJIM3a» SBISETCS OJHUM W3 HaubOosee
3HaYMMBIX B IPOrpaMMe CTapIIei IIKOJbI, MOCKOIbKY, C OIHOH CTOPOHBI, OH OOECIICYHBACT
MHCTPYMEHTAJIbHYIO 0a3y Ui U3Y4YEHMsI BCEX €CTECTBEHHO-HAy4YHBIX KypCOB, a C IpYroil CTOPOHBI,
dbopMHpyeT JIOTHYECKOe W aOCTPAaKTHOE MBIILICHHE YYalluXCsi Ha YPOBHE, HEOOXOAMMOM IS
OCBOCHHSI KYpCOB HH(OpPMATHKH, OOIIECCTBO3HAHUS, HMCTOPHH, CIIOBECHOCTH. B pamMkax IaHHOTO
Kypca yJaluecsi OBJIaIeBal0T YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HAayKH, KOTOpast pOpMyIupyeT
CBOM JIOCTIDKEHUS B MAaTEMAaTU4IECKOU popme.

Kypc anreOpbl m Havajg MaTeMaTH4YeCKOTO aHalM3a 3aKjaJbIBa€T OCHOBY JUISl YCIICHIIHOTO
OBJIAJICHUS 3aKOHAMHU (U3UKU, XUMHUH, OMOJIOTUHN, IIOHUMaHUsI OCHOBHBIX TCHICHIIMHA YKOHOMHUKH U
OOIIECTBEHHOMN >KU3HH, MTO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHAX, YBEPCHHO MCIIOJIB30BATh HX B HOBCCILHGBHOﬁ )ku3Hu. B Toxke BpEMsA OBJIAACHUC
aOCTPaKTHBIMA W JIOTUMECKH CTPOTUMH MAaTEMAaTUYECKHMMH KOHCTPYKIUSMH pa3BUBAacT YMCHHE
HAXOJIUTh 3aKOHOMEPHOCTH, 00OOCHOBBIBATh HCTUHHOCTh YTBEPIKIACHHUS, UCIIOIH30BATh 0000IIECHHE U
KOHKPETH3aIlMi0, a0CTparMpoBaHWE U aHAJIOTHI0, (GOPMHPYET KPEaTHBHOE M KPUTHYECKOE
MbIlIUTeHHe. B Xojge u3ydeHus anreOpbl M Hayal MaTeMaTHYECKOTO aHalM3a B CTapIIeH IIKoJe
yJaluecsl TMOJTY4aloT HOBBIH OIBIT PEIIeHHs MPHKIAIHBIX 33]a4, CAaMOCTOSTEILHOTO MOCTPOCHHUSI
MaTEeMaTHYECKUX MOJIENICH pealbHbIX CHTyallMd W HWHTEPIPETAlMU IOJYYCHHBIX PpEIICHUH,
3HAKOMSTCS C MIPUMEPAMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIC, HAYKe U B UCKYCCTBE, C
BBIJAIOIUMUCA MATEMATHYCCKUMU OTKPBITUAMHA U UX aBTOPAMHU.

Kypc obmamaer 3HaYMTEIBHBIM BOCIUTATEIBHBIM MOTCHIIMAIOM, KOTOPBIA PEaTM3yeTcCsl Kak
gyepe3 ydeOHBIH Marepuaj, CHOCOOCTBYIOUIMKI (DOPMUPOBAHHIO HAyYHOTO MHPOBO33PEHUS, TaK W
yepe3 crnenupuKky ydeOHOM eATeTbHOCTH, TpeOyIomeld CcaMOCTOATEIbHOCTH, AaKKypaTHOCTH,
HpO)IOJ'DKHTeJ'IBHOﬁ KOHICHTpAallMK BHUMAHUA U OTBETCTBECHHOCTH 3a HOJ'Iy‘IeHHBIfI pE3yIbTAT.

B ocHoBe Meromumku OOydeHHs anreOpe M HayallaM MaTeMaTHYeCKOrO aHaJin3a JICKHUT
JeSITeJIbHOCTHBIN MPUHIIUT 00yYeHUSI.

CrpykTypa Kypca «AnreOpa W Hadala MaTeMaTHYECKOTO aHAIN3a» BKIFOYACT CIIEAYIOIINE
coJiep)KaTellbHO-MeToAnueckue JuHuu: «YHucna u  BeMUCIEHUA», «DYyHKIUU U TpapuKm»,
«YpaBHEHUs M HepaBeHCTBay, «Hawana Maremarndyeckoro aHamu3sa», «MHOXKECTBA U JIOTHKa». Bee
OCHOBHBIC COJICPKATEIHHO-METOINYCCKHEC JIMHUK U3Yy4arOTCs Ha MPOTSHKEHUH JIBYX JIET OOyUeHUS B
CTapHIefI MKOJIC, €CTECCTBCHHO AOIIOJHAA APYT ApyTra U IMOCTCIICHHO HACBhIMIAsACh HOBBIMHU TEMaMU U
pasnenamu. JlaHHBIN KypC SIBISIETCS MHTETPATHBHBIM, ITOCKOJIBKY OOBETUHSIECT B ceOe comepikaHue
HECKOJIBKUX MAaTeMaTHUYCCKHUX JUCIHUIIIINH: anrera, TPUTOHOMCTpPHA, MaTeMaTU4eCKUi aHaJInu3,



Teopuss MHOxecTB u J1p. [lo Mepe Toro kak ydvamuecs OBIaJeBalOT BcE Oojiee MIMPOKUM
MaTeMaTHYECKUM armapaTroM, y HUX MOCIEI0BATEIbHO (OPMUPYETCS U COBEPUICHCTBYETCS YMEHHE
CTPOUTh MAaTEMATUYECKYI0 MOJEIb PEAIbHOM CUTyalluu, IPUMEHATh 3HAHM, IOJYyYEHHBIE B Kypce
«Anrebpa M  Hayala  MaTeMaTHYeCKOro  aHajau3a», [UIsl  pPEUIeHHs  CaMOCTOSTEIBHO
chopMyIUPOBAHHON MaTeMaTUYEeCKON 3a/1auM, a 3aTEM UHTEPIPETUPOBATDH MOJYUYEHHBINH Pe3yIbTaT.

ConepxaTtenbHO-MeTOANYECKas JTUHUSA «YuClia ¥ BBIYMCICHUS» 3aBepuiacT (pOPMHPOBAHUE
HABBIKOB HCIOJBb30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOPOE OBUIO HauaTO B OCHOBHOW mikose. B
cTapuiel 1mikoje ocoboe BHUMaHuEe ynaenseTcss (OPMUPOBAHUIO TMPOYHBIX BBIYMCIUTEIBHBIX
HABBIKOB, BKJIIOYAIOIIUX B ce0s MCIOIb30BaHUE Pa3INUHbIX (OPM 3allMCH IEHCTBUTENBHOTO YHCIA,
YMEHHME PAlMOHAJIBHO BBINOIHATH JACUCTBUA C HUMHM, J€NaTh INPUKUIKY, OLEHUBATh PE3YJbTaT.
OOy4Jaromuecs MoJIy9ar0T HaBBIKU MPUOIMKEHHBIX BEIYUCIICHHA, BRIIOJTHEHUS ICHCTBUI C YUCIIaMH,
3alMCaHHBIMH B CTaHIApTHOW ¢opMe, MCIOJIB30BaHUS MAaTEMaTHYECKHMX KOHCTaHT, OLICHUBAHUS
YHUCJIOBBIX BBIPAXKEHUU.

JIunust «YpaBHEHUS U HEPABEHCTBA» PEAU3YETCS Ha MPOTSHKEHUU BCEro oOyueHus B cTapiiueit
LIKOJIE, MTOCKOJIBKY B Ka)XIOM pa3zjiesie MporpamMmbl MPEAYCMOTPEHO PELIEHHE COOTBETCTBYIOLIUX
3amad. OOydvaromuecs OBJAJEBAIOT PA3IMYHBIMU METOJAAMH pEIICHUs IeNbIX, pPalMOHAIBHBIX,
UppallMOHANIBHBIX, TOKAa3aTEeNbHBIX, JOrapuMUYECKUX ¢ TPUTOHOMETPHUYECKHX YpaBHEHUH,
HEPaBEHCTB W MX cucTeM. [lomydeHHbIE yMEHUS HCIONB3YIOTCS NPU HMCCIENOBaHUU (YHKIUH C
IIOMOUIBIO NPOU3BOJHOM, PELICHUHM NPUKIAJHBIX 3aJa4 U 3a/ad Ha HaXOXJACHHE HauOOJIbIIUX U
HAaUMEHBIINX 3HaueHUW QyHkuuu. JlaHHas coaep)kaTeslbHas JHMHUS BKIIOYAeT B ceOsl Takke
dbopMUpOBaHME yMEHMUI BBIIOJIHATH pacuéThl 1o QopmynaMm, NOpeoOpa3oBaHHs — LEJbIX,
palMOHAIBHBIX, HUPPAIUOHAIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TaKXKe BBIPAKEHUH,
colepKalux creneHu u Jjorapudmsl. braromaps wusydeHuro aiareOpanueckoro Marepuaina
MIPOUCXOJUT JallbHEHIee pa3BUTHE AITOPUTMHUECKOTO U aOCTPAKTHOTO MBIIUICHUS YYalluxcs,
bopMUpPYIOTCS HABBIKM JEAYKTHBHBIX PpACCYKICHHM, pabOTBl C CHUMBOJBHBIMH (QopmMami,
MpPE/ICTAaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCMMOCTEH B BHJI€ PAaBEHCTB U HEpaBeHCTB. AjreOpa
npennaraeT 3¢(eKTUBHbIE MHCTPYMEHTHI JJIsl PEIICHUs MNPAKTUYECKUX M eCTECTBEHHO-HayUHBIX
3a/1a4, HarJsIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKHU.

CopepxarenbHo-MeTONMYeCKass JHHUS «DyHKIMM U TpaduUKU» TECHO TMEeperieTaeTcsl ¢
JIPYTUMHU JIMHUSIMH Kypca, MOCKOJBKY B KaKOM-TO CMbICJE 3a/1a€T MOCJEI0BaTEIbHOCTh U3yUEHHS
Matepuana. V3yueHue cTeneHHOW, IMOKa3aTeIbHOW, JorapupMUyUecKoil M TPUTOHOMETPUYECKUX
GbyHKIUH, UX CBOWCTB M TpadUKOB, WCIMONb30BaHWE (DYHKUIMN IJIs pelieHus 3anad U3 JpYyrux
y4eOHBIX MPEAMETOB U pealbHON KU3HU TECHO CBSI3aHO KaK C MAaTeMaTHYECKHUM aHAJIN30M, TaK U C
peleHreM ypaBHEHUH K HepaBeHCTB. lIpu sTom Ooibllioe BHHUMaHME yaensercss (OpMHUPOBAHHIO
YMEHHS BbIpakaThb (OpMynamMH 3aBHCHUMOCTH MEXIY pa3jIMYHbIMH BEIMYMHAMH, HCCIEI0BATh
MoJiydeHHble (QYHKIUU, CTPOUTH WX rpaduku. Marepuan 3Toil copepKaTenbHON TUHUH HalleJIeH Ha
pa3BUTHE YMEHUN U HAaBBIKOB, MO3BOJISIIOLIMX BBIPAXKAaTh 3aBUCHUMOCTH MEX]Y BEIMYMHAMHU B
paznmuuHOil (dopMe: aHATUTHYECKOM, Tpaduueckod u ciioBecHOM. Ero m3yueHume cmocoOCTByeT
Pa3BUTHIO AJNTOPUTMHUYECKOTO MBINIJIEHUS, CIOCOOHOCTH K OOOOIICHHI0O W KOHKpPETH3aIluH,
HCIOJIb30BaHUIO aHAJIOTHH.

ConepxxarenbHas JuHUd «Hauana maTeMaTHYECKOro aHajau3a» IMO3BOJSET CYIIECTBEHHO
paciiupuTh Kpyr Kak MaTeMaTH4ecKUX, TaKk M MPUKIAAHBIX 33Jad, AOCTYMHBIX 00ydaroluMmcs, y
KOTOPBIX TOSBISETCS BO3MOXHOCTh HCCIEAOBATh M CTPOUTH IpapuKu (QYHKIMH, ONpenesnsTh HUX
HauOOJbIINEe W HAUMEHbBINNE 3HAYEHUS, BBIYUCIATH IUIomaau (Guryp u oOBEMBI Tell, HAXOAWTH
CKOpPOCTM M YCKOpeHus IpoueccoB. JlaHHas copepxaTenpHas JMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTM IIOCTPOEHMSI MAaT€MAaTHYECKHX MOJEJIEeW peajdbHbIX CHUTYyallUld, HaxO0XKJIEHUs



HAaWIy4lllero pPEIICHUs B MPUKIANHBIX, B TOM YHCJIE COLUAJIBHO-)KOHOMHYECKUX, 3aJadax.
3HaKOMCTBO C OCHOBAMH MAaTE€MaTHUYECKOTO aHaInM3a CHOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO,
(OopManbHO-IOTUYECKOTO W KpPEaTHMBHOTO MBIIUICHHS, (OPMHUPOBAHUIO YMEHHUH pacro3HaBaTh
IIPOSIBJICHUSI 3aKOHOB MaTeMaTHKUM B HayKe, TeXHMKe M HcKyccTBe. OOywaromuecss y3HAKOT O
BBIIAIOIINXCS PE3YNIbTaTax, OJYYECHHBIX B XOJ€ Pa3BUTHs MaTEMaTUKU KaK HayKH, U UX aBTOpaXx.

CopepxarenpbHo-MeTOAMYECKas JHHMUS «MHOXKECTBa U JIOTMKa» B OCHOBHOM IIOCBSILEHA
JJIEMEHTaM TEOPUU MHOKECTB. TEOpEeTHKO-MHOKECTBEHHBIC IIPEICTABIICHUs IPOHU3BIBAIOT BECh
KypC LIKOJIbHOM MaTeMaTHKH M NpeaiararoT Hanbosee YHUBEPCAIbHBIN SA3bIK, OObEAUHAIONMN BCe
pasfesbl MaTEMAaTUKKU U €€ IPUIIOKEHUM, OHU CBA3BIBAIOT Pa3Hble MaTEMaTHYECKUE NUCLUIUINHEI B
equHoe 1enoe. IloaToMy BaxXHO [JaTh BO3MOMKHOCTH IIKOJBHUKY IIOHMMAThb TEOPETUKO-
MHOKECTBEHHBIN SA3bIK COBPEMEHHOM MAaTEMAaTHUKHU M HCIIOJIb30BaTh €r0 Ul BBIPAXKEHHUS CBOUX
MBICIIEH.

B kypce «AureOpa M Hayajsa MaTeMaTHYECKOrO aHajIM3a» MPUCYTCTBYIOT TAaK)KE OCHOBBI
MaTeMaTHYeCKOTO MOJCIHPOBAHHSA, KOTOPbIE TMpPHU3BaHBl CHOPMHUPOBATH HABBIKH IMOCTPOCHHS
MOJIENIEN peaNbHbIX CUTYyallUi, UCCIIEOBAHMSI 3TUX MOJEJEH C IMOMOILBIO ammapara aiaredopbl U
MaTEMaTHYECKOI0 aHAJIN3a U NHTEPIIPETALIMU [TOJIyYEHHBIX PE3yIbTaTOB. Takue 3aJaHus BIUIETECHBI B
KOKIBIA U3 PA3fesioB IPOrpaMMBl, IMOCKOJIBbKY BECh MaTepHal Kypca IIHPOKO HCIOIb3YeTCs Ul
peuieHus NpuKIaaHbIX 3a1a4d. [Ipy pelenny peanbHbIX MPAKTHYECKUX 3a/1a4 ydalluecss pa3BUBaIOT
HAOIOAATENbHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIIOIB30BAThH
aHaJIOrHIo0, 0000IaTh U KOHKPETU3UPOBATh MpodiaeMy. JlesTenbHOCTh 10 (POPMUPOBAHHIO HABBIKOB
peleHysl NPUKIaJHBIX 33aJad OpraHu3yeTcs B IpolLecce M3y4eHMs BCeX TeM Kypca «Aunrebdpa u
HayaJla MaTeMaTU4eCKOro aHaJIN3a».

B ydeOHOM miaHe Ha HW3y4eHHE Kypca anreOpbl M Hadal MaTeMaTHYecKOro aHaim3a Ha
6a30BOM ypoBHe oTBoAMTCA 2 yaca B Hezento B 10 u 3 yaca B Hezento B 11 kitacce, Bcero 3a JiBa rojaa
oOyuenusi — 170 yacos.

HNPEAMETHBIE PE3YJIBTATHI

OcBoenne yueOHOro Kypca «AusreOpa M Hadaja MaTEeMAaTHYECKOTO aHAIM3a» Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUs JOJKHO OOecredyuBaTh JAOCTH)KEHHE CIEAYIOIIUX MPEeIMETHBIX
o0pa30BaTeNbHbIX PE3YIbTATOB:

10 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh NOHATHUAMHU: PALUOHAIBHOE U JCHCTBUTENBHOE YHCIO, OOBIKHOBEHHAs H
JecATUYHas 1pO0b, MPOLIEHTHI.

BeimonHaTe apupmMeTnyeckue onepamnnn ¢ paliMoHaIbHBIMU U JCHCTBUTEIbHBIMU YHCIIAMHU.

BoinonHATe nMpuOIMKEHHBIE BBIYMCIIEHUS, UCIIONB3YS MIPAaBUIIa OKPYIJIEHHUS, J€JIaTh NPUKUIKY
U OLICHKY pe3yJIbTaTa BBIYUCIICHUI.

OmnepupoBaTh MOHATUSMH: CTEMEHb C LEJIBIM IIOKa3aTeleM; CTaHAapTHas (opma 3anucu
JeMCTBUTENFHOTO YHCa, KOPEHb HATYypallbHOW CTETEeHH; UCIO0Ib30BaTh MOAXOIAILYI0 (OPMY 3aITUCH
JNEUCTBUTEIBHBIX YMCEN IS PEIICHHS PAKTUYECKUX 3a7a4 U NPEACTaBICHUS JaHHBIX.

OnepupoBarh NOHATHUSAMHU: CHHYC, KOCUHYC M TAaHI'€HC ITPOU3BOJIBHOTO YIJja; HUCIIOIb30BATH
3aIMCh MMPOU3BOJIBHOTO yIila 4yepe3 0OpaTHbIE TPUTOHOMETPHUECKUE (PYHKIINY.



YpaBHeHHsI M HEPABEHCTBA

OnepupoBaTh NOHATUSIMM: TOXKIECTBO, ypPaBHEHHUE, HEPABEHCTBO; II€JIOE€, pPAllMOHAIBHOE,
HppaLMOHAIILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHUE;

BeinonusaTe npeoOpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAKEHUN U pearb
TPUTOHOMETPUYECKHUE YPABHEHUS.

BeimonHATe mpeoOpa3oBaHusl LENbIX, PALUOHAIBHBIX W HUPPALMOHAIBHBIX BBIPAKCHUN U
pelaTh OCHOBHBIE TUIIBI LIEJIbIX, PALIMOHAIBHBIX U UPPALMOHAIBLHBIX YPABHEHUI U HEPABEHCTB.

IIpuMeHATh ypaBHEHHMs M HEPABEHCTBA [UIsl PELICHHMs MaTeMaTHYECKMX 3aJad M 3a7ad u3
pa3nuyHbIX 001acTel HAYKU U peaIbHOM KHU3HHU.

MogenupoBaTh peajbHbIE CUTYAIlMH Ha S3bIKE aJreOpbl, COCTABIATh BBIPAKEHUS, yPaBHEHHUS,
HEPABEHCTBA 110 YCJIOBMIO 3a/1a4M, UCCIIE0BATh IIOCTPOESHHBIE MOJIEIM C UCIIOJIb30BAHUEM allrapara
anreopsl.

DOYyHKUMH U TPaPUKU

OnepupoBarh NOHATHUSAMU: (YHKIUSA, CIIOCOOBI 3aMaHus (DYHKIHMH, 00JACTh OMpPENETCHUs U
MHOYKECTBO 3HaUeHUH QYyHKIMH, TpapuK QyHKINH, B3aUMHO 00paTHBIC (PYHKIINH.

OnepupoBaTh HNOHATHUAMM: YETHOCTh M HEUETHOCTh (DYHKIMM, HYIU (YHKLIHH, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonp3oBate rpadguky GyHKIMIA U1 pEeLICHNsT yPaBHEHUH.

Crpoutp u uuTath Tpaduku JIWHEHHON (GYHKIWM, KBaApaTHYHOW (YHKIMH, CTEHEHHOM
(YHKLNU C LENbIM [TOKa3aTeIeM.

Hcnonb3oBare rpadguku (QyHKUMH [UIs HMCCIEIOBaHMS IPOLIECCOB M 3aBUCUMOCTEH mpu
peleHny 3agad M3 JAPYruX y4eOHBIX TNPEJAMETOB W PEalbHON JKW3HHW; BBIpaXKaTh (opmyrnamu
3aBUCHUMOCTH MEKy BETUUMHAMHU.

Havajna maTeMaTH4eCKOro aHaJmu3a

OmnepupoBaTh NOHATHAMU: TIOCIEJOBATEIBHOCTh, apu(MeTHdeckass M TeoMeTpHuecKas
MIPOrPECCUHU.

OnepupoBarh MOHATUSIMH: OECKOHEUHO YOBIBAIOIAsh T€OMETpPUYECKas MPOrpeccHs, cymma
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUECKOM POrpeCcCHH.

3amaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnons30BaTh CBOWMCTBA MMOCIEA0BATEIBHOCTEN U IIPOIPECCUM IS PELICHUs pealbHBIX 3a]a4
MIPUKJIAHOTO XapaKTepa.

MHoxecTBa M JTIOTHKA

OnepupoBarh NOHATUAMH: MHOXKECTBO, ONI€pALlM HaJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT AJii OMHCAHMs pealbHbIX INPOILIECCOB U
SIBIIGHUH, IIPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

OnepupoBarh NOHATHAMU: ONIPENEICHHUE, TEOPEMA, CIEICTBUE, 10KA3aTEIBCTBO.

11 KJIACC
Yuciaa 1 BLIYHCIEHHS
OnepupoBarh MOHATUSIMH: HATYpPaJIbHOE, IEI0€ YHCIIO; UCIOJIb30BAaTh MPU3HAKHU JE€IUMOCTH
LIEJIBIX YKCEJ, PA3JIOKEHHUE YK CIIA HA IPOCTHIE MHOKHUTENM ISl PELICHUS 3a/1a4.
OnepupoBaTh NOHATUEM: CTENECHb C PAIMOHAIBHBIM [TOKA3aTEIIEM.
OmnepupoBaTh MOHATHAMHU: JIOTApU(PM YUCIIA, JECATUIHBIC U HATYPATbHBIE JIOTAPU(PMBI.
YpaBHeHH U HEPABEHCTBA



IIpuMeHsTH CBOMCTBA CTENEHU JUIsl MPeoOpa30BaHUs BBIPAXKEHUI; ONEPUPOBATH MOHATHIMU:
[I0KA3aTEIbHOE YPAaBHEHHE U HEPABEHCTBO; PEIATh OCHOBHBIC TUIIBI IIOKA3aTEIbHBIX YPAaBHEHHUU U
HEPAaBEHCTB.

BeimonuATe npeoOpa3oBaHUs  BBIPAXEHUH, COAEpXKAIIMX Jiorapu(Mbl;  ONEPUPOBATH
NOHATUSAMM:  JIOrapu(MUUYECKOe ypaBHEHME M  HEpaBEHCTBO; pellaTb OCHOBHBIE  THIIBI
norapu(pMHUUECKUX YpPaBHEHUN U HEPABEHCTB.

Haxonuts pemenus mpocTeUnX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CUCTEMA JIMHEWHBIX YPAaBHEHHMM M €€ pEIICHHE; MCIIONIb30BaTh
CUCTEMY JINHEHHBIX YPaBHEHUH JJIsl pELICHMSI IPAKTUYECKUX 3a]1a4.

Haxomuth pemeHus NpOCTEUIIMX CHUCTEM M COBOKYIIHOCTEH pPAllMOHAIBHBIX YPaBHEHHUU H
HEPABEHCTB.

MogenupoBaTh peajgbHbIE CUTYAllMH Ha sS3bIKE aJreOpbl, COCTABIATh BBIPAXKECHUS, YpaBHEHMUS,
HEPABEHCTBA W CHCTEMBbl 110 YCIOBHUIO 33Jaud, MHCCIENOBaTh IIOCTPOEHHBIE MOJEIU C
MCII0JIb30BaHUEM arrapara anreOpsl.

DyHKIUH U rpaGuKu

OnepupoBarh MOHATUSAMU: MEpHOAUUYECKast PYHKIUS, TPOMEKYTKH MOHOTOHHOCTU (YHKIIHH,
TOYKH 3KCTpeMyMa (yHKLUHU, HauOoJiblllee W HAaUMEHblee 3HaueHUs (YHKLHUU Ha MPOMEXYTKE;
HCIOJIb30BaTh UX JUISl UCCIIEI0BAaHUS (PYHKIMH, 3alaHHON rpauKoM.

OnepupoBarb MTOHATUSMU: rpaduKu IT0KA3aTEIbHOM, norapuMuyecKoit u
TPUTOHOMETPUUECKUX (PYHKIUI; n300pakaTh X Ha KOOPJIMHATHOM IUIOCKOCTH U UCIOJB30BaTh JJIs
pellIeHNs] ypaBHEHUIN U HEPAaBEHCTB.

N300pakaTh Ha KOOPAMHATHOW TUIOCKOCTH TpadyKH JIMHEHHBIX YPAaBHEHHHA W HMCIOJIB30BAThH
UX JUIA PELICHUS CUCTEMBI JIMHEHHBIX YPABHEHUM.

Hcnonb3oBath rpa@uku GyHKIUHI U1 HCCIIEAOBAaHUS MPOLIECCOB U 3aBUCUMOCTEN U3 APYrHX
Y4EOHBIX AUCIUILIIUH.

Havajia MmaTeMaTH4eCKOI0 aHAJIHM3a

OnepupoBaTh MOHATUSAMHU: HeNpepbiBHAs (YHKIUS; MPOU3BOJAHAS (YHKIMH; HCIIOJIb30BaTh
reoMeTpHUECKUil U (PU3NIECKUI CMBICI IPOM3BOIHON ISl PEIIeHNUs 3a/1a4.

HaxoauTe mNpou3BOAHBIE DJIEMEHTApHBIX (QYHKUUH, BBIYUCIATH IPOU3BOAHBIE CYMMBI,
MIPOU3BEACHNUS, YACTHOTO (PYHKIIUM.

Hcnonb30BaTh TPOU3BOJHYIO Ui UCCIENOBaHUS (PYHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI,
IPUMEHSATH PE3yIbTaThl UCCIIEAOBAHUS K TIOCTPOECHUIO TPa(UKOB.

Hcnons30BaTh MPOU3BOAHYIO Ul HAXOXKIEHUS HAWIYYLIErO PELICHUs B IPUKIAAHBIX, B TOM
YHUCJIE COLUAIBbHO-D)KOHOMMYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATHSAMH: IE€PBOOOpa3Hasi W UHTErpall; MOHUMATh TE€OMETPUYECKUN W
¢bu3nyeckuil CMBICI HHTErpaa.

HaxonuTe mnepBooOpaszHble 3I€MEHTApHBIX (YHKIWH; BBIYUCIATH HHTErpayl 1o Qopmyie
Herorona—Jleitbuua.

Pemarp mnpukianHble 3a7add, B TOM YHUCIE COLMAIBHO-3KOHOMHYECKOTO M (PU3MUECKOro
Xapaxkrepa, CpeACTBAMUA MaTEMAaTUYECKOr0 aHAJIN3a.



COJAEP)KAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia 1 BbIYMCTICHUS

Panmonanbhbple uyucia. OOBIKHOBEHHBIE W JECSATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoandeckue apoou. ApudmeTnueckre onepanuy ¢ palioOHATLHBIMHA YHCIAMH, IPEO0Pa30BaHUS
YHCIIOBBIX BbIpakeHui. [Ipumenenue npoOeil W MPOLEHTOB i PELICHHUS NMPHUKIAIHBIX 3a/1ad W3
Pa3IMYHBIX OTpacieil 3HAaHUW U peaJbHOU KU3HU.

JlelicTBuTenbHble uucia. PaluoHanbHble W HppalUOHAIbHBIE YucCIa. ApHpMeTHYecKHue
Olepaluu C JeHCTBUTENBHBIMU uuciaMu. [IpuOmkEHHbIE BBIUMCICHUS, MpaBHIa OKPYTJICHHS,
IIPUKUKA U OLIEHKA PE3yJIbTaTa BbIYMCICHUI.

Crenenp ¢ unenbiM mnokazateneMm. CranaapTHas (opMa 3amucu J€HCTBUTEIBHOIO YHCIA.
Hcnonb3oBanue noaxosmieid GopmMbl 3aIUCH JEHCTBUTENBHBIX YUCEN JJIS peIIeHUs] MPaKTHUYECKUX
3a/1a4 ¥ IIPEICTABIICHUS 1aHHBIX.

Apudmernueckuii KOpeHb HaTypaJbHON creneHH. J{eHcTBUS ¢ apu(METHUYECKUMH KOPHIMHU
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCMHYC W TaHI€HC 4YMCIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC, ApKTaHIE€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHus U HepaBeHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUS.

IIpeoOpa3oBaHue TPUTOHOMETPUUYECKHX BBIpAKEHUH. (OCHOBHbIE TPUTOHOMETPUYECKUE
bopmyIIbI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemienue nemnbx U 1poOHO-pAlMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pemenne nppanroHaabHbIX ypaBHEHUN U HEPABEHCTB.

Pemrenne TpuroHOMETpUYECKUX YPAaBHEHHM.

[IpumeneHune ypaBHEHMII M HEPaBEHCTB K pELIEHUI0 MAaTeMaTHYEeCKUX 3a7ad M 3aj1ad u3
pa3nuYHbIX 001acTel HAYKU U pealbHOM KHU3HHU.

DOYyHKUMH U TPaPuKU

OyHkuMs, crocoOs! 3aganus pyHkuuu. I'paduk pynkuuu. Bzanmuo o6patHbie pyHKINN.

OO6nacTh ompezeneHuss U MHOXecTBO 3HaueHuM ¢ynkuuu. Hymu dynkunu. IpomexyTtku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUH.

CrenenHass (yHKIMS C HaTypajJbHBIM M ILENbIM IoOKa3zaTeneM. EE& cBoiictBa u rpaduk.
CaoiicTBa U rpauK KOpHsI N-O1 CTENEHHU.

Tpuronomerpuyeckasi OKpy>KHOCTb, ONpeAeIEHUE TPUTOHOMETPHUUECKUX (YHKIIMM YHCIOBOTO

apryMeHTa.
Hauyaia MaTeMaTH4YeCKOI0 aHAJIN3a
IlocnegoBarenbHOCTH, CIIOCOOBI 3aJ]aHusA MOCJIEOBATEILHOCTEN. MOHOTOHHEIE
MOCJIEJOBATEILHOCTH.

Apudmernueckas u reomerpuueckas nporpeccun. beckoneuyHo yObIBaroliasi reoMeTpruuecKas
nporpeccus. Cymma OecKOHEUHO YOBIBalolIel reoMeTpuueckoil mporpeccuu. dopmyna CIOKHBIX
MIPOLIEHTOB. VCoab30BaHue NPOrpeCCHH ISl PEIIEHUs peabHBIX 33/1a4 MPUKJIAJHOIO XapakTepa.

MHoxkecTBa M JIOTHKA

MHoxecTBO, omnepauuy Haj MHOXecTBamH. [luarpammel Oilniepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'O allapara g OIHMCAaHMs peajbHBbIX IIPOLIECCOB U SBJICHWM, IIpU
pELIeHNH 3aa4 U3 APYIUX Y4eOHBIX IPEIMETOB.



Onpenenenne, TeopeMa, CIeICTBUE, T0KAa3aTeIbCTBO.

11 KJIACC

Yucia ¥ BBIYHCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Hakyu 1eNMMOCTH LIEIBIX YUCE.

Crenenb ¢ pallMOHAIBHBIM MOKa3aTeaeM. CBONMCTBA CTEIICHH.

Jlorapudm uncna. JlecATUUHbBIE U HATYypaJIbHBIC JIOTapH(PMBI.

YpaBHeHHsI M HEPABEHCTBA

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIUX JIOTapU(MBI.

[IpeoOpa3oBanue BBIPAKEHHA, COACPIKALINX CTEIICHH C PAllHOHAIBHBIM MTOKA3aTEIEeM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPaBEHCTBA.

Cucrempl JIMHEHWHBIX YypaBHEHUH. PelieHHMe NpPUKIATHBIX 3aJad C IOMOULIbIO CHCTEMBI
JIMHEWHBIX YPABHEHUM.

CurcreMpl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUH U HEPABEHCTB.

IIpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHMIO MaTEMaTUYECKUX 3a7ad U 3a7ad
U3 pa3aMyuHbIX 00JacTel HAyKU U pealibHOM JKHU3HHU.

DyHKIUH U rpaGuKu

Oynkuus. [lepuonnueckue pynxuu. [IpoMexyTku MOHOTOHHOCTH (QYHKIIMH. MaKkCUMYyMBI U
MUHUMYMBI GyHKIMU. Haubonblee 1 HauMeHbIlee 3HaueHHe (PyHKIMU Ha IPOMEXYTKE.

Tpuronomerpuieckre GyHKINHU, UX CBOHCTBA U TpapuKH.

[TokazarenbHas u norapudmMudeckas GyHKIMH, UX CBOWCTBA U TPaPHKH.

Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpagukoB GyHKIMHM U MCCIeJOBaHUS IPOLIECCOB U 3aBUCUMOCTEH, KOTOphIE
BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTrUX YU€OHBIX IPEIMETOB U PEATTLHOU KU3HU.

Hayana maTteMaTH4ecKoro aHajimsa

HenpepsiBable pyHKIIMN. METOA HHTEPBAIOB /s peIlIeHUs] HEPABEHCTB.

ITpousBonnas ¢pyHkuuu. ['eomerprueckuii 1 Gpu3NIECKU CMBICI TPOU3BOIHOM.

[IpousBonHble 3MeMeHTapHBIX (QyHKIMA. DOpMysbl HaXO0XACHHUS NPOU3BOJAHON CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKIIHH.

[IpuMeHeHHe TPOU3BOJHOM K HCCIIEAOBAHUIO (DYHKIMII Ha MOHOTOHHOCTh M IKCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETo 3HaYeHUs1 YHKIIUU Ha OTPE3Ke.

[IpuMeHeHne MPOM3BOIHOMN I HAXO0XKICHHSI HAWIYYIIErO0 PElIeHUs B MPUKIAJHBIX 3aa4ax,
JUIS OTIPEIENIEHNs CKOPOCTH Tpoliecca, 3aaHHOro GopMyIioi uiu rpadpukom.

IlepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTterpan, ero reomeTpudeckuii 1 ¢puzndeckuii cMpici. Boruncinenne unrerpana no gopmyne
Herorona—IJleitOnuna.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabHbie
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypcsbl
MHOecTBa pallHOHAIBHBIX https://skysmart.ru/
1 JNCHCTBUTEIILHBIX YUCEIL. 1 1 https://ege.sdamgia.ru/
PannonaneHble ypaBHEHUS U
HEPaBEHCTBA
5 Oynknuu v rpaduku. CTeneHs ¢ 6 https://skysmart.ru/
LIEJIBIM [TOKa3aTeIeM https://ege.sdamgia.ru/
Apudmerndeckuii KOpeHb N—0OM https://skysmart.ru/
3 | crenenu. MUppannoHanbHbie 18 1 https://ege.sdamgia.ru/
YpaBHEHUS U HEPABEHCTBA
4 ®DopMyIIbl TPUTOHOMETPHH. 27 1 https://skysmart.ru/
TpUroHOMeTpUYECKUE YPaBHEHHSI https://ege.sdamgia.ru/
5 IMocnemoBaTeNbHOCTH 1 5 https://skysmart.ru/
IPOrPeCcCuu https://ege.sdamgia.ru/
6 [ToBTOpeHue, 0000IICHNE, 3 1 https://skysmart.ru/
CHCTEMATH3alHsl 3HAHHH https://ege.sdamgia.ru/
OBILIEE KOJIMYECTBO YACOB I1O0 68 4

I[TPOTPAMME
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11 KJIIACC

KosnuectBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposBbie)
n/m nporpamMmal Bcero  KouTtpoubHbIe o0pasoBaTe/IbHbIe
padoTbI pecypchl
CreneHs ¢ pallMOHAIbHBIM https://skysmart.ru/
1 nokaszareneMm. [loka3arenpHas 12 1 https://ege.sdamgia.ru/
¢byukmus. [TokasarensHbie
yYpaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckast GyHKIHS. https://skysmart.ru/
2 Jlorapugmuueckue ypaBHEHUs U 12 https://ege.sdamgia.ru/
HEPaBEHCTBA
Tpuronomerpudeckue GyHKIIUN https://skysmart.ru/
3 U UX rpaduKH. 9 1 https://ege.sdamgia.ru/
Tpuronomerpuueckue
HEPaBEHCTBA
4 [TpousBognas. [Ipumenenne 24 1 https://skysmart.ru/
IIPOU3BOJHOM https://ege.sdamgia.ru/
5 WuTerpan u ero npuMeHeHus 9 https://skysmart.rl_J/
https://ege.sdamgia.ru/
. https://skysmart.ru/
6 CucreMbl ypaBHEHUMN 12 1 -
P https://ege.sdamgia.ru/
https://skysmart.ru/
7 HatypasibHbIe ¥ [IeJIbIe Yrciia 6 .
P " https://ege.sdamgia.ru/
8 [TorTOpeHME, 0000mICHNE, 18 2 https://skysmart.ru/
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PABOYASA ITPOI'PAMMA 110 ITIPEMETY «I'EOMETPHUS».
10 - 11 KJIACC

HHOACHUTEJBHAA 3AIIMCKA

PaGouas mporpamma yuebHOTO Kypcea «I'eomerpusi» 6a30Boro ypoBHs 1js oOydatomuxes 10 —11
KJlaccoB paspaboraHa Ha ocHoBe DenepajbHOrO TOCYAAPCTBEHHOrO0 00pa30BaTENLHOTO CTaHIApTa
cpenHero ooéuiero o0pa3oBaHMsl, C YIETOM COBPEMEHHBIX MHUPOBBIX TPEeOOBAHUMU, MPEABIBIAEMBIX K
MaTeMaTH4ecKoMy 00pa3oBaHUIO, U TpaauLUi poccuiickoro oOpa3zoBaHus. Peanmzanus mporpammsl
o0ecrieyrBaeT OBJIAJICHHE KITFOUEBBIMUA KOMIIETCHIUSAMH, COCTABIISIONIMMH OCHOBY IS CAMOPA3BUTHUS
U HETPEPHIBHOTO 00pa30BaHMs, HEIOCTHOCTh OOIMIEKYJIbTYPHOTO, JIMYHOCTHOTO M IO3HABATEIHHOTO
Pa3BUTHA JUYHOCTH 00YUAIOIIHXCS.

Baxknocth y4eOHOToO Kypca reoMeTpuu Ha YpOBHE CpeIHEro o0Iero oopa3oBanus 00ycaoBlIeHa
MPAKTUYECKON 3HAYMMOCTBIO METAIpPEJMETHBIX M MPEIMETHBIX PEe3yJIbTaTOB OOYUYCHHUsS T€OMETPUH B
HANpaBICHUW  JIMYHOCTHOTO  pa3BUTHS  oOydaromuxcs, (opmupoBaHus  (QyHKIHOHAIEHOU
MaTeMaTHYeCKON IPaMOTHOCTH, M3YUYECHHUS APYTUX y4eOHBIX AUCHMIUTUH. PazButue y oOydarommxcs
MPAaBWIbHBIX TNPEJACTABICHUNA O CYIIHOCTH U TMPOUCXOXKJIECHUH T'E€OMETPHUUECKUX aOCTPaKIIHiA,
COOTHOLICHUH PEAIBHOIO U UACAIBHOIO, XapaKTEPE OTPAKECHUSI MATEMAaTUYECKOM HAyKOM SIBICHUN U
IIPOLIECCOB PEAIbHOIO MHpa, MECTE€ TE€OMETPUM B CHCTEME HAyK U POJIM MaTeMaTH4YECKOIro
MOJIETUPOBAaHUSl B HAyYHOM IO3HAHMU U B TMPAKTUKE CHOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO
MHUPOBO33PEHHUS Y4YalIUXCs, a TakKKe KauecTB MBIIUJICHHUS, HEOOXOAMMBIX JJs aJalnTaludd B
COBPEMEHHOM OOIIIECTRBE.

I'eomerpust siBIIsIeTCSI OAHUM K3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO OOIIET0 00pa30BaHMA,
TaK Kak O0O0ecreuyuMBaeT BO3MOXKHOCTh U3yYeHMsS KaK JUCHUIUIMH  €CTEeCTBEHHO-HAay4yHOU
HaNpaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbllUIEHUE, QOPMUPYEMOE MPHU HU3YYEHHHM OOYYarOIIMMHUCA MOHITHHHBIX OCHOB
TE€OMETPHH U TOCTPOSHHH IICTIOYKH JIOTUYECKUX YTBEPKIACHUH B XOJE PEHICHUS TEOMETPUYECKHUX
3aJa4, YMEHHME BBIIBUTaTh U ONPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO UCHOJb3YIOTCS IPU PELICHUN
3aJ]a4 €CTeCTBEHHO-HAyYHOT0 [IUKJIa, B YACTHOCTH U3 Kypca (PU3HUKH.

YMeHue OpHeHTHpPOBAaThCS B MPOCTPAHCTBE WIPAET CYLIECTBEHHYIO POJb BO BCEX 0O0IacTIX
NesTeNbHOCTH dYenoBeka. OpueHTalusl 4eloBeKa BO BPEMEHM U MPOCTPAHCTBE — HEOOXOIUMOe
yCJIOBHE €ro COLMAIbHOTO OBITHS, (pOpMa OTpaKEHMs OKPY)KAIOLIEr0 MHUpA, YCIOBUE YCHEIIHOTO
MO3HAHUS M aKTUBHOTO NpeoOpa3oBaHUs JeilcTBUTENbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEIMHSAET pa3Hble BHUAbI Y4eOHOM W TpPYAOBOIl NEATENbHOCTH, SABISETCS OJHUM U3
npodeccnoHabHO BaXKHBIX KauecTB, MO3TOMY aKTyajbHa 3ajadya (OPMUPOBAHUS y OOYydarOIIUXCS
MPOCTPAHCTBEHHOTO MBIIUICHUS! KaK pPa3HOBUIHOCTH OOPa3HOr0 MBIIUIEHHS — CYIIECTBEHHOT'O
KOMIIOHEHTa B TIOJITOTOBKE K MPAKTUYECKOM NeATEIbHOCTH [0 MHOTHM HAIPaBJICHUSM.

Ilens ocBoeHust mporpamMmbl yueOHOTO Kypca «l'eomeTpusi» Ha 0a30BOM ypoBHE OOy4YeHUS —
o0meoOpazoBaTelbHOE H  OOIIEKYJAbTYpPHOE pa3BUTHE OOydYaOIIMXCS dYepe3  O0OecTedeHHe
BO3MOYKHOCTH NPUOOpPETEHUS] U HCIOJIb30BAHUS CHUCTEMATHUECKUX TE€OMETPUYECKMX 3HAHUH U
NelcTBUH, crnenu(UUHBIX T€OMETPHH, BO3MOXHOCTHM YCIEIIHOTO MPOAODKEHHs 00pa3oBaHUS 110
CHEIHAIbHOCTSIM, HE CB3aHHBIM C NPUKJIAJHBIM HCIIOIb30BaHUEM I€OMETPHH.

[IporpamMmMa mo reomerpuu Ha 0a30BOM YpPOBHE NpeJHA3HAUEHa Il OOydaroluXcsl CperHei
IKOJIbI, HE NCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPyJHEHUI Ha YPOBHE OCHOBHOT'O O0IIET0 00pa30BaHus.
Takum oOpazom, oOywaromuecsi Ha 0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTHUECKUe
YMEHUS, CBSI3aHHBIE CO CHEUU(UKON TeoMeTpun U HEOOXOIUMBIE IS JKU3HH B COBPEMEHHOM



obmectBe. Kpome 3TOro, OHM WMEIOT BO3MOXKHOCTh M3YYHTh T'€OMETpHUIO Oojiee TIIyOOKO, €CIH B
JambHEHIIeM BO3HUKHET HEOOXOJMMOCTh B T'€OMETPHUYECKHMX 3HAHUSAX B MNPOo(hecCHOHAIbHON
NESITEIbHOCTH.

JlocTukeHue eI OCBOSHUS TPOrpaMMbl 0OECIIEUNBAETCS PEILIEHUEM COOTBETCTBYIOIIMX 3a/au.
[IpuopurerHpiMu 3agadaMu OcBoeHHUs Kypca «I['eomerpun» Ha 6a3oBoM ypoBHe B 10—11 kmaccax
SBIISTIOTCSI:

— (¢opMupoBaHUE MPEICTABIEHUS O F'EOMETPUU KaK YaCTH MHUPOBOW KYJIbTYphl M OCO3HAaHUE €€
B3alMOCBSI3U C OKPYKAIOLUM MUPOM;

— (QopmupoBaHuE TNpEACTaBIEHUS O MHOTOTPAHHMKAX W TellaX BpalleHHsS KaK O BaXKHEUIIHMX
MaTEMaTHYECKUX MOJIENSAX, TO3BOJISIFOIIMX OMMCHIBATh U U3Y4aTh Pa3HbIE SBJICHUS OKPY)KAIOILErO
MUDA;

— (QopmupoBaHue yMEHHs paclO3HAaBaTh Ha YEpTEXkax, MOJEIAX M B pEATbHOM MHpe
MHOTOTPaHHUKU U TeJla BPALICHUS;

— OBJIAJICHHE METOJAaMHU PELICHUs 3a7ad Ha MOCTPOCHHS Ha HM300PaXKCHUSAX IMPOCTPAHCTBEHHBIX
duryp;

— (¢opMUpOBaHHE YMEHHS OIEPUPOBATH OCHOBHBIMH TOHATHUSMU O MHOTOTPAaHHUKaXx M Telax
BpAIlICHUS U UX OCHOBHBIMHU CBOWCTBAMU;

— OBIIAQJICHHE aNTOPUTMAaMU PEIICHUS OCHOBHBIX THUIIOB 3a]a4; (JOPMUPOBAHUE YMEHHS MPOBOJIUTH
HECJIOKHBIE JIOKa3aTeIbHbIE PACCYKICHUS B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3a/1ad U 3a/1a4 ¢
MIPaKTUYECKUM COAECPKAHUEM;

— Ppa3BUTHE HHTEJUIEKTYaIbHBIX M TBOPYECKHX CIOCOOHOCTEH OOydaroluxcs, MO3HAaBaTEIbHON
aKTUBHOCTH, UCCIIEIOBATEIHCKUX YMEHHUH, KpUTHYHOCTH MBIIIUICHUS;

— (¢opMupoBaHre (pyHKIHOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHON T€OMETPUHN: YMEHHE PacliO3HABATh
MPOSIBJIEHUSI TEOMETPUUECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B PEaNbHBIX MKU3HEHHBIX
CUTyallUssX M TpPU HU3YYEHUHM JIPYTUX YYEOHBIX MPEIMETOB, IPOSABICHHUS 3aBUCUMOCTEH W
3aKOHOMEPHOCTEH, (OpPMYJIMpPOBaTh MX Ha S3bIKE T'€OMETPUM U CO3/1aBaTh I€OMETPUYECKHE
MOJIETI, TPUMEHSATh OCBOCHHBIM TE€OMETPUYECKUIH ammapaT Uil peHIeHHUs MPaKTUKO-
OpPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATH U OLIEHUBAThH MOJyUYEHHBIE PE3YIbTATHI.

OTnu4uTENbHOM OCOOEHHOCTBIO MPOrpaMMbl SIBJISIETCS BKIIIOYEHHE B KypC CTEPEOMETpUH B
Hayaje ero M3ydyeHHs 3a/ad, pellaeMblX Ha YPOBHE HHTYMTHUBHOTO IO3HAHUA, U OINpPEAeTEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJA HUMH, UYTO CIIOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO U
MIPOCTPAHCTBEHHOT'O MBIIIIEHUS, CTUMYJIUPYET NMPOTEKaHHE MHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K
JanbHEeHIeMy U3y4eHHIO ITpeIMeTa.

[Ipennourenue oTHAETCS  HArJSIHO-KOHCTPYKTMBHOMY  METOJNy  OOydYeHHs, TO  €cCTb
TEOpETUYECKHEe 3HAHUS KMMEIT B CBOEH OCHOBE YYBCTBEHHOCTb IPEAMETHO-IIPAKTHUECKOMN
NesTeNbHOCTH. Pa3BUTHE NMPOCTPAHCTBEHHBIX MMPEICTABICHUM y ydalluXcs B Kypce CTEpeoMeTpUu
MPOBOJUTCS 3a CYET pelIeHMs 3aJad Ha CO3[JaHHe MPOCTPAHCTBEHHBIX 00pa3oB M 3ajJady Ha
ONEpPUPOBAHUE TPOCTPAHCTBEHHBIMU oOpazamu. Co3naHue oOpas3a MPOBOJUTCS C OMOpOH Ha
HarJIsiJHOCTh, @ ONEepUpOBaHHE 00pa3oM — B YCIIOBUSX OTBJICUYEHHS OT HArJSAHOCTH, MBICIEHHOIO
M3MEHEHHUS €ro UCXOJAHOIO COJepKaHUSI.

OcHoBHbIE cozepkaTenbHble IMHUU Kypca «['eomerpumn» B 10—11 xnaccax: « MHOrOrpaHHUKI,
«[IpsiMple W mIOCKOCTH B mpocTpaHcTBe», «Tena BpameHus», «BekTopsl M KOOpIMHATHI B
mpocTpaHcTBe». @DOpPMHUPOBAHME  JIOTUYECKMX YMEHUH  paclpeiensercs He TOIbKO IO
COJIep>KaTEeNIbHBIM JIMHUSAM, HO U TI0 ToJjaM 00y4YeHHs Ha YpOBHE CpeHero o01ero o0pa3oBaHusl.

Copep:xanue 00pa30BaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOEHHUsI paboueit
IIPOrpaMMbl, paclpeneNéHHbIM 10 ToAaM OOy4YeHMs, CTPYKTYPHUPOBAHO TaKHUM 00pa3oM, YTOOBI



OBJIQJICHUEC TEOMETPUUYECKUMHU TIOHATHUSMU W HABBIKAMH OCYIIECTBIIOCH TOCIICIOBATEIHLHO H
MOCTYIATENbHO, ¢ COOMIOICHNEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAIIUCH B
OOIIYI0 CHCTEMY T€OMETPHUECKUX MPEACTABICHUI 00yUYaIONINX s, paciiupsis u yriayomuss e€, oopasys
MIPOYHBIE MHOYKECTBEHHBIC CBSI3H.

Ha wuzyuenue reomerpum oTBOAuTCA 2 yaca B Henmento B 10 kiacce m 1 yac B Heneno B
11 xmacce, Bcero 3a qBa roga ooyuenus - 102 yaeOHBIX daca.

INPEJMETHBIE PE3YJIbTATHI
10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, IPSAMas, INIOCKOCTb.

[IpuMeHsITh aKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX IIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.

OnepupoBaTh NOHATUSAMHU: N1APATUIEIBHOCTD U MEPIEHUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH.

KnaccuuuupoBaTh B3aMMHOE PACHOI0XKEHHUE IPSAMBIX M IIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN yrojl, TPaHU ABYIPAHHOTO yIya, pedpo JIBYIPaHHOTO
yIJIa; JIMHEMHBIA YTOJl JBYTPAHHOTO YIJIa; TPalyCHasi Mepa ABYTPAHHOTO yTJIa.

OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BBINYKJIBIH M HEBBIIYKIBIH MHOTOTPAHHUK,
3JIEMEHTbl MHOTOTPAHHUKA, TPaBUJIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BH/Jbl MHOTOTPAaHHHUKOB (IIMpaMKa; NpU3Ma, MPSIMOYTOJIbHBIN
napaiesienune, Kyo).

KnaccuunupoBaTb MHOrOrpaHHUKH, BbIOMpas OCHOBaHMA JJs KiaccU(UKauuu (BBITYKIIbIE U
HEBBINTYKJIbIE MHOTIOTPaHHMKM; IPAaBUIIbHbIE MHOTOTPAHHUKH; MpsIMbIE W HAKIOHHBIE IPU3MBI,
napajuiesIenunebl).

OnepupoBath NOHATHAMU: CEKYLIasl INIOCKOCTb, CEYEHNE MHOTOTPAaHHUKOB.

OOBACHATH MPUHIUIBI TOCTPOCHUS CEYEHUH, UCIIOIB3YsI METO]] CIIE/IOB.

Ctpouth ceuyeHHsI MHOTOIPaHHMKOB METOJIOM CJIE/I0B, BBINOJIHATH (BBIHOCHBIE) IJIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3agaum Ha HaxXOXXJEHHE T€OMETPUYECKMX BEIUYMH IO 00pa3liaM WM allrOpUTMaMm,
MIPUMEHSS] U3BECTHbIE aHAIMTUYECKUE METO/IbI IPH PEIIEHUH CTaHAAPTHBIX MaTeMaTHYECKUX 3a]a4u Ha
BBIUHCIICHUE PACCTOSHUNA MEXAY ABYMsI TOYKaMH, OT TOYKHM 10 IPSIMOM, OT TOYKH 10 IUIOCKOCTH,
MEX/1y CKPELIUBAIOIIUMUCS TIPSIMbBIMHU.

Pemarp 3agaum Ha HAaXOKJIEHHE T€OMETPUYECKHX BEIMYMH MO 00pasliaM WM aJrOpUTMaM,
MIPUMEHSS] U3BECTHbIE aHAIMTUYECKUE METO/IbI IIPH PEIIEHUH CTaHAAPTHBIX MaTeMaTHYECKUX 3aJau Ha
BBIUUCIIEHUE YIJIOB MEXAY CKPEIIMBAIOIUMUCS MPSIMBIMH, MEXIY NMPSMONH U IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMH, JIBYTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI M IIOMIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma, MUPaMHIa) C
npUMeHeHHEeM (HOpMyJ; BBIUUCIATH COOTHOIIEGHHUS MEXAY IUIOIAASMH IOBEPXHOCTEH, 00BEMaMu
M0JTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHUAMU: CUMMETPHUSI B IPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU;
LEHTP, OChb U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3BnekaTh, mpeoOpa3oBbIBaTb W HMHTEPIPETUPOBATH HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, MpeacTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX.

[IpumensaTs  reomerpuueckue  (QaxThl s pEHIeHHs  CTEePEOMETPUYECKUX  3ajad,
MIpeIIoJIaratoiuX HECKOJBKO IIaroB PelIeHHUs, €CJIM YCIOBHS PUMEHEHUS 3aaHbl B IBHOU (popme.

[IpumensTH IpOCTENIINE TPOrPAMMHBIE CPEJACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI
IIPYU PELICHUN CTEPEOMETPUYECKHUX 3a1a4.



[IpyBOIUTE MpUMEPHI MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPHUPOJE W KU3HH, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

[IpuMeHsTh TONY4YEHHBIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBaTh peajbHbIE CUTyallud U
IIPUMEHATh U3yUYEHHbIE TOHATHS B IIPOLECCE MOMCKA PELICHUs MaTeMaTH4ecKu chopMyaIupoBaHHON
IpoOJIEMBbI, MOJICIUPOBATh peallbHbIE CUTYallUd Ha SI3bIKE I'€OMETPHUM, UCCIIENOBAaTh IOCTPOEHHBIE
MOJICIM C UCIOJIb30BAHUEM T€OMETPHUECKUX IOHATHH M TeopeM, ammapara airedpsl; perarh
IIPaKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXO0XKJIEHUEM I€OMETPUUECKUX BEIUUNH.

11 KJIACC

OnepupoBarTh MNOHATHUSAMHU: LWIMHIPUYECKAs IOBEPXHOCTb, OOpa3yloolllde LUIMHIPUYECKON
MOBEPXHOCTHU; LWJIMHAP; KOHMYECKasi TIOBEPXHOCTh, 00pa3ymoIne KOHMYECKONH MOBEPXHOCTH, KOHYC;
cepuyeckas IOBEPXHOCTb.

Pacnio3naBath Tena BpameHus (HIMHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOTYYCHHUS T BPALLICHHUS.

KnaccudumupoBars B3auMHOE pacnoioXKeHne CQephl U TIIOCKOCTH.

OnepupoBaTh MOHATUSAMH: ILIAPOBOM CEIMEHT, OCHOBAaHME CErMEHTa, BBICOTA CEIMEHTa;
IIapOBOI1 €10, OCHOBAaHHME LIAPOBOI'0 CJIO0S, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbrauciate 00bEMBI M IUIOIIAAM TMOBEPXHOCTEH TEN BpAIICHUS, TCOMETPUYECKUX Tel C
MIPUMEHEHHEM (DOPMYIL.

OnepupoBaTh NOHATUSAMHM: MHOTOI'DAaHHMK, BIIUCAHHBIM B cepy M ONMMCAaHHBIA OKOJIO chepsbl;
cdepa, BIMCaHHAs B MHOIOI'PAaHHUK UJIH TEJIO BPAILEHUS.

BbIUuCIIATE COOTHOMIEHHSI MEXKTY TUIOMIASIME ITOBEPXHOCTEH U 00bEMaMHU MOTOOHBIX TEJ.

N3o0paxkaTh wu3ydyaemMble GUTYpHl OT pPYKH M C NPUMEHEHHEM TPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKHWE YEPTEKH U3 PHCYHKOB INPOCTBIX OOBEMHBIX (DUTYp: BHI
CBEpPXY, COOKY, CHU3Y; CTPOUTH C€YEHHUS TEJ BPAILICHHUS.

W3Bnekarb, WHTEpNpeTHPOBaTH M MpeoOpa3oBbIBaTh HH(OpPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHuecKuX (hUrypax, mpeacTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBarh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbInonHATE NEMCTBUS CIIOKEHUSI BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOKEHHUS BEKTOpa Ha
YHCII0, 00BACHATh, KAKUMH CBOMCTBAMH OHU 00J1aJJaI0T.

[IpumeHsTH paBUIIO NapajuIeIeIUIeaa.

OnepupoBarh NOHATUAMU: JAEKapTOBBl KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOpPAMHATHI BEKTOpA, YroJd MEXAY BEKTOpaMH, CKaJSIpHOE IPOU3BEACHHE
BEKTOPOB, KOJJIMHEAPHbIE U KOMITJIAHAPHBIE BEKTOPBHI.

HaxomuTe cyMMy BEKTOPOB M IIPOM3BEIEHUE BEKTOPA HAa YUCIO, YIOJI MEXKIY BEKTOpaMH,
CKaJISIPHOE MPOMU3BEEHHE, PACKIIAIbIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3a/aBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOpUHAT.

[IpumensT  reomerpuueckue  (QaxThl A pEHIeHHs  CTEePEeOMETPUYECKUX  3ajad,
MPEIoIararoIuX HECKOJIbKO 1IaroB PEeIIeHHs, €ClIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

Pemarp mnpocTeiiine reoMeTpUuYecKHE 3aladd Ha IPUMEHEHHE BEKTOPHO-KOOPJIMHATHOIO
MeTo/1a.

Pemarp 3agaun  Ha J0Ka3aTeNbCTBO MaTEeMAaTHMYECKUX OTHOIIEHHH U HaXOXJAECHHE
TE€OMETPHUECKUX BEIMYMH MO o0paslaM WIM alropuTMaM, HPUMEHsSS H3BECTHBIE METOJbl NpHU
pELIEHNN CTaHAAaPTHBIX MaTEMaTUYECKHX 3a/au.



ITpuMeHATH IpoCTEIINe IPOrPpaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CHCTEMBI
IIPYU PELIEHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBoUTE MpUMEPHI MAaTEMATHUECKUX 3aKOHOMEPHOCTEH B IPUPOJE U JKU3HM, pPaclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB '€OMETPUHU B HCKYCCTBE.

[IpuMeHATh MOJNydyeHHblE 3HAHUS HA NPAKTUKE: AaHAJIM3UPOBATh pEAlbHbIE CUTYyallUd U
MPUMEHSATh U3yYCHHbIC TOHATHS B MPOLECCE MOMCKA PEUICHUs MaTeMaTU4eCKu chopMyTupoBaHHON
poOJIEeMBI, MOJICIMPOBATh pealbHbIE CUTYallUd Ha SI3bIKE T'€OMETPHH, HMCCIEO0BATh MOCTPOCHHBIC
MOJIEJIN C HCIOJIb30BAHUEM TI€OMETPUUYECKUX IIOHATHH M TeopeM, ammapara airedpsl; perarhb
IIPAKTUYECKHE 3aJ]auH, CBA3aHHBIE C HAXOXKAECHUEM F€OMETPUYECKUX BEJIUUUH.

COJAEP)KAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsmasi, MIOCKOCTb, NMpocTpaHcTBO. IloHsATHEe 00
AKCMOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anMHOe pacrnosnoxkeHue MNpsAMBIX B IIPOCTPAHCTBE: IIEPECEKAOIUECs, IapauIelIbHbIE U
CKpeluuBaoIuecs npsamele. [lapamienbHOCTs NPAMBIX U INIOCKOCTEH B IPOCTPAHCTBE: MapaJlICIIbHbIE
IpsIMbIE B NPOCTPAHCTBE; MapaJICIIBHOCTh TPEX MPSMBIX; NApauIeIbHOCTh MPSAMON MU IIJIOCKOCTH.
VYIubl ¢ COHAIpaBIEHHBIMU CTOPOHAMH; YroJl MEXKIy IPSAMBIMU B mIpocTpaHcTBe. IlapamienbHOCTh
IJIOCKOCTEM: IapajuleJbHbIE IUIOCKOCTH; CBOMCTBAa MAapauleNIbHBIX IUIOcKocTel. lIpocreimme
IIPOCTPAHCTBEHHBIE (GUTYpBI HA IIJIOCKOCTU: TETPa3p, KyO, napajuieienumnen; NocTpoeHe CEeYeHUH.

[lepnieHqUKYIAPHOCTE NPAMOW M IUIOCKOCTH: INEPIEHIUKYISAPHBIE NPAMBIE B IIPOCTPAHCTBE,
MpsIMBIE NapAJUIENIbHBIEC U IEPIIEHAUKYIIPHBIE K INIOCKOCTH, IPU3HAK MEPIEHIUKYISIPHOCTH IPSIMON U
IIJIOCKOCTH, TEOPEMA O MPSIMOU MEPIEHANKYIAPHON IUIOCKOCTH. YTIIBI B MIPOCTPAHCTBE: YroJ MEXIY
IIPSAMOM M IUIOCKOCTBIO; IBYI'PAHHBIM YroOJ, JUHEHWHBIA Yrojl AByrpaHHoro yria. Ileprnennukyisp u
HAaKJIOHHBIEC. PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 IUIOCKOCTH, IPOEKIIUS
¢burypsl Ha IUIOCKOCTb. lleprneHIuKyIsIpHOCTh IJIOCKOCTEW: MPU3HAK MEPHEHIUKYISIPHOCTH JBYX
mrockocrteil. Teopema 0 TpEX MepreHIUKYIIsIpax.

MHoOrorpaHHUKHU

IToHsATHE MHOrOrpaHHUKa, OCHOBHBIE JJIEMEHTHI MHOIOTPAaHHHKA, BBIYKIIBIE U HEBBIIYKIIbIE
MHOTI'OTPaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yrospHas npusma; I'paHH U OCHOBAaHUSA
MIPU3MBI; IIpsiMasi 1 HaKJIOHHas MpU3Mbl; OOKOBas M IOJIHAs NOBEPXHOCTh Npu3Msbl. [lapannenenunen,
MIPSAMOYTOJIBHBIA Tapajulelienunes; U ero cBoicrTBa. Ilupammupa: N-yronpHas nupamuaa, I'paHd U
OCHOBAaHME NHUpaMHbl; OOKOBas W TMOJHAs IOBEPXHOCTb MUPAMUIbl; NpPaBUIbHAs W yCeUEHHas
ApaMuJa. DIEMEHTHl IPU3Mbl U NMUpaMUibl. [[paBUIbHBIE MHOTOTPAHHUKH: MOHSATHE MPAaBUIBHOTO
MHOI'OTPaHHUKA; MMPaBUJIbHAS MTPU3Ma U MPaBUJIbHAS NMpaMUA; IPABUIIbHAS TPEYrojbHas NMUpamMuia
U MIpaBUJIBHBIN TeTpasip; KyO. IIpeacraBienne o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTadIp, A0AEKadAP
n ukoca3ip. CeueHus: NpU3Mbl U TUPAMUIBI.

CummeTpHst B TPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, IPSIMOM, TNIOCKOCTH. DJIEMEHTHI
CUMMETpPHUH B NTUpaMUax, MapajuieJenuneaax, NpaBuIbHbIX MHOTOTPDaHHUKAX.

Bbluuciienue 31eMEHTOB MHOTOTpAaHHHMKOB: pEOpa, aumaroHanu, yriasl. [lmomans OGokoBoi
MOBEPXHOCTH M TOJIHOW MOBEPXHOCTU MPSAMOU MPU3MBI, IUIOIAAb OCHOBaHMH, TeopemMa 0 OOKOBOM
MOBEPXHOCTU NpsMON mnpusMbl. [lnomaas OOKOBONW MOBEPXHOCTH U MOBEPXHOCTH IMPaBUILHON



MAPaMHJIBI, TeOpeMa O IuIomaan yceuéHHoW mupamuzapl. [Tonstre 06 00bEMe. OOBEM TUPAMHUIBI,
MIPU3MBI.

[Tomo6ubIe Tena B mpocTtpancTBe. COOTHOMICHHS MEXY TJIOMIAASIMHA TOBEPXHOCTEH, 00bEMaMu
MOIOOHBIX TEIL.

11 KJIACC

Tena BpaleHnus

Hunuaapuyeckass MOBEPXHOCTb, OOpa3yrolue  IMJIMHIPUYECKON  MOBEPXHOCTH, OCh
UWIMHIPUYECKON noBepxHocTH. Lununap: ocHoBaHuUS 1 OOKOBasi MOBEPXHOCTh, 00pa3yollas U Och;
ioniaib OOKOBOM M MOJHOM OBEPXHOCTH.

Konnueckass TMOBEpXHOCTb, OO0pa3yrolne KOHUYECKOH IOBEPXHOCTH, OCh M BEpUIMHA
KOHUYecKoi nmoBepxHocTu. KoHyc: ocHOBaHMe U BeplliMHA, 00pa3yrolas U OCh; IUIOIIaas OOKOBOM U
MOJIHOM TOBEPXHOCTU. YCEUEHHBIM KOHYyC: oOpa3ymollue M BbICOTA; OCHOBaHHMS U OOKOBas
MTOBEPXHOCTb.

Chepa wm map: ueHTp, paauyc, AUaMETp; IUIOMAAb IOBEPXHOCTH cdepbl. B3aumHoe
pacnosoxxeHue cepsl U MIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miomianb chepsl.

N3006paxeHue Ten BpalieHus Ha MI0CKOCTH. Pa3BépTka nMInMHIpa U KOHYCA.

KoMOuHamu Ten BpamieHWsi © MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONMHMCAHHBIA OKOJIO CQEpHI;
cdepa, BIMCaHHAS B MHOTOI'PAaHHHK, WJIH TEJIO BPAILICHHS.

[Tonstue 06 00BEMe. OcHOBHBIE cBOMCTBA 00bEMOB Tell. TeopeMa 00 00bEME MPSIMOYTOILHOTO
napajuienenuneaa u cieactsus u3 He€. O0bpEM nunuHapa, konyca. O0bEM mapa u wiomaas chepsl.

[Tono6uble Tena B npoctpaHcTBe. COOTHOLIEHUSI MEXY IIJIOLIAISIMU IOBEpPXHOCTEH, 00bEMaMuU
MOAOOHBIX TeJI.

Ceuenust umMHIApa (MapaienbHO U MEPHIEHAUKYISIPHO OCH), CEYEHHs KOHYyca (MapajijieibHOe
OCHOBAHHIO U NMPOXOJAIIEe Yepe3 BEPIINHY), CEUEHUS 1apa.

BekTopbl 1 KOOPAMHATHI B NPOCTPAHCTBE

BexTop Ha muiockocT M B mpocTpaHcTBe. ClOXKEHHE W BbIUMTAHUE BEKTOPOB. YMHOMKEHUE
BeKTOpa Ha uucio. Pa3noxeHwe BekTopa Mo TpEM HEKOMIUIAHApHBIM BekTOopaM. [IpaBuio
napaienenunena. Pemenue 3anay, CBA3aHHBIX C NMPUMEHEHHMEM MPaBWI JIEUCTBUIl C BEKTOpaMH.
[IpssMoyronbHas cucrteMa KoopauHaT B npoctpaHcTse. Koopaunars! BekTopa. IIpocreiimue 3amaun B
KOOpJAuHaTax. YTrojl MexAy Bekropamu. CKansipHOE NMpPOU3BEJCHHE BEKTOPOB. BhluncieHue yrios
MEXIy NPSIMBIMU U TUIOCKOCTAMH. KOOpJIMHATHO-BEKTOPHBIM METOJA MPH PEIICHUH T€OMETPUUYECKUX
3ajad.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoaunuecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBanue pa3aesoB U TeM nudposbie
Ne n/m P KouTpoabHubie (utpp )
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI
pecypchl
1 B 10 https://www.yaklass.ru/
BEACHHE B CTEPEOMETPUIO https://ege.sdamgia.ru
[IpsiMble ¥ TUIOCKOCTH B https://www.yaklass.ru/
2 npocTpancTse. [lapannensHocTh 12 1 https://ege.sdamgia.ru
IPSIMBIX U IIJIOCKOCTEU
[IepnieHUKYISAPHOCTD NPSMBIX U hitps:/ WWW'VakI‘?‘SS'rU/
3 . 12 https://ege.sdamgia.ru
[LUIOCKOCTEN
VIIIBI MEKTY TIPSMBIMH H https://www.yaklgss.ru/
4 10 1 https://ege.sdamgia.ru
[LUIOCKOCTSIMH
https://www.yaklass.ru/
S MHororpaHHuKH 11 1 https://ege.sdamgia.ru
https://www.yaklass.ru/
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 https://ege.sdamgia.ru
[ToBTOpEHHE: CeueHHs, https://www.yakla'.ss.ru/
7 4 1 https://ege.sdamgia.ru
pPacCTOSIHUS U YTJIIbI
OBHIEE KOJIMYECTBO YACOB I1O 68 5
ITPOTPAMME
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11 KUIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3jie/ioB U (uudposbie)
Ne i/ KonTpoJbHbIE
TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI
pecypchl
https://www.yaklass.ru/
1 Tena BpammeHus 24 https://ege.sdamgia.ru
https://www.yaklass.ru/
2 OOBEMBI TEN 10 1 https://ege.sdamgia.ru
BeKTOPBI H KOOD/IMHATHI B https://www.vaklgss.ru/
3 20 1 https://ege.sdamgia.ru
MIPOCTPAHCTBE
TToBTopenue, 060BIEH e, https://www.vakla§s.ru/
4 . 14 1 https://ege.sdamgia.ru
CHCTEMAaTHU3alUs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 68 3

I[TPOTPAMME
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PABOYA4 ITPOI'PAMMA 110 ITPEIMETY
«BEPOATHOCTDb U CTATUCTUKA».
10 - 11 KJIACC

HHOACHUTEJBHAA 3AIIUCKA

Pabouas mporpamma yueOHOro Kypca «BepoATHOCTP M CTaTUCTHKa» 0a30BOr0 YpOBHS s
obyuaroruxcst 10 —11 xmaccoB pa3paboraHa Ha ocHOBe DeaepaqbHOTO TOCYAAPCTBEHHOTO
00pa3oBaTeNpHOr0 CTaHJapTa CpeaHEero olmiero odpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, NPEABABIIEMBIX K MaTEMaTHYeCKOMY OOpa3oBaHMIO, W TPAJUIHUNA POCCHICKOTO
oOpa3zoBanus. Peanmuzamust mporpamMMbl 00ECIIEUYMBAET OBJAJEHHE KIIIOUYEBBIMH KOMIIETCHIIUAMH,
COCTaBJISIIOUIMMH OCHOBY JUISI CaMOpPa3BUTHSL UM HENPEPHIBHOTO OOpa30BaHUs, LEIOCTHOCTh
OOIEKyTBTYPHOT0, TUYHOCTHOT'O U MTO3HABATENILHOTO PA3BUTHSI TUYHOCTH 00YJArOIINXCS.

VY4eOHblii kypc «BeposiTHOCT M CTaTUCTUKa» 0a30BOr0 YpPOBHS SIBJISIETCS MPOJOJIKEHHUEM U
pa3BUTHEM OAHOMMEHHOTO Y4eOHOTO Kypca 0a30BOro ypoBHSI OCHOBHOM mIKOJbL. Kypc mpenHazHaueH
s popmupoBaHUS Yy OOy4YarOUXCS CTATUCTHUYECKON KyIbTyphl W TOHMMAHHUS POJU TEOPUU
BEPOATHOCTEH KaK MaTeMaTHYECKOTO MHCTPYMEHTA JUIS U3YyUeHUs CIydyalHBIX COOBITHH, BEIHUYUH U
npoueccos. [Ipu u3yuenun kypca o0oramjaroTcsi MpeACTaBICHUS yYalluxcs O METOAAX UCCIIEI0BaHUs
W3MEHUYMBOTO MHUpA, Pa3BUBAETCS NMOHMMAHHWE 3HAYMMOCTH M OOIIHOCTH MAaT€MaTUYECKUX METO/0B
MMO3HAHMS KaK HEOTHEMJIEMOM YaCTU COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

ConepxaHue Kypca HalpaBi€HO Ha 3aKpEIUICHHE 3HAHUMW, MOJYYEHHBIX IPHU U3YyYEHUU Kypca
OCHOBHOM IIKOJIbl U HAa Pa3BUTHE NPEJCTABICHUN O CIyYalHbIX BEIMUYMHAX U B3aUMOCBS3SIX MEXKIY
HUMU Ha BaXXHBIX IPUMEpaXx, CIOKEThl KOTOPBIX MOYEPIIHYTHI U3 OKPYKAIOIIEr0 MUpA.

B coorBeTcTBMM ¢ yKa3zaHHBIMHM IIE€JISIMM B CTPYKType yueOHoro kypca «BeposTHocTh u
CTaTUCTMKa» cpelHell ImKojabl Ha ©0a30BOM YpOBHE BBIJEJIEHBl CIEAYIOIIME OCHOBHBIE
coJiepkaTenbHble JTUHUM: «CiydaiiHble COOBITHS U BEpOATHOCTHY», «CiydailHble BETUYUHBI U 3aKOH
OOJIBIINX YHUCET.

BaxHyto yacTe Kypca 3aHHMaeT U3y4eHHue TeOMETPHUECKOro 1 OMHOMHUAIIBHOTO paclpeieeHnit
U 3HAKOMCTBO C HX HEOPEpbIBHBIMU aHAJIOraMd — TIOKa3aTeJIbHbIM U  HOPMaJbHBIM
pacnpeesieHusIMU.

Copepxanne muHUM «CryyaiiHple COOBITHSI M BEPOSITHOCTU» CIYXUT OCHOBOM JUIS
(dbopMHUpOBaHUS NPEICTABICHUNA O paclpelesIeHUN BEpOSATHOCTEH MEXAy 3HAueHUSIMM CIydailHBIX
BEIMYMH, a TAaK)Ke 3Ta JIMHUSA HeoOXoAMMa Kak 0a3a A H3y4eHHUs 3aKoHa OOJbIIMX YuCeNl —
(yHITaMEHTAJIbHOTO 3aKOHA, JEHCTBYIONIEro B MPUPOJE U OOLIECTBE M MMEIOIIET0 MaTeMaTHYECKYIO
dbopmammmzarmo. Cam  3akOH OOJBIIUX YHCEN TMpeiaraeTcs B O3HAKOMHUTENBHOW (opme ¢
MUHHMAaJIbHBIM HCIIOJIB30BAHUEM MaTeMaTUYecKoro popmainu3ma.

Tembl, CBA3aHHBIE C HENPEPHIBHBIMU CIyYalHBIMM BEIMYMHAMU, AKUEHTUPYIOT BHUMaHUE
IIKOJIbHUKOB Ha OMHMCAHWU M U3YYEHUU CIyYalHBIX SIBJICHUN C MOMOIIbIO HEMPEPHIBHBIX (PYHKIUH.
OcHOBHOE BHHMaHHUE YJIENseTcs IO0Ka3aTebHOMY U HOpPMalbHOMY pacHpeleleHUsM, MPH 3TOM
MperoaaraeTcss 03HAKOMUTENbHOE U3yUeHHEe MaTepraia 0e3 10Ka3aTebCTB MPUMEHIEMbIX (PaKTOB.

Ha uzyuenmne kypca «BeposTHOCTh M CTaTUCTHKa» Ha 0a30BOM YpOBHE OTBOAMTCS | dyac B
HEZIeJI0 B TeYeHHE KaXKI0ro roja o0y4yeHusi, Bcero 68 yueOHbIX 4acoB.



INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

YuraTh U CTPOUTH TAOJIMIBI U AUATPAMMBI.

OnepupoBaTh MNOHATUAMU: cpelHee apupMeTHYeckoe, MeauaHa, Haubojbllee, HauMEHbIlee
3HAYEHHUE, pa3Max MacCUBA YHCIIOBBIX JIaHHBIX.

OnepupoBaTh MOHATHSAMM: CIy4YallHBIH 3KCHEPUMEHT (ONBIT) M CIIy4ailHOE COOBITHE,
3JIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIM UCXO0J1) CIIy4alfHOTO OIbITA; HAXOAUTh BEPOSITHOCTU B OIBITAX
C PaBHOBO3MOKHBIMHU CIY4YalHBIMU COOBITHSIMM, HAaXOJUThb M CPaBHHUBATh BEPOSITHOCTH COOBITHH B
U3YYEHHBIX CIy4YalHbIX dKCIIEPUMEHTAX.

Haxomute u ¢opmynupoBath CcOOBITHS: TepeceueHHe M OOBEAMHEHUE JAaHHBIX COOBITHIA,
COOBITHE, IPOTUBOIOJIOKHOE JTaHHOMY COOBITHIO; MOJIb30BaThCS auarpaMmamu Oinepa U (Hopmysioi
CJIO’KEHMSI BEPOSITHOCTEH MPU PELIECHUM 3a/1a4.

OnepupoBaTh MOHSATHSMH: YCJIOBHas BEpPOSATHOCTb, HE3aBUCHUMbIE COOBITHSA; HaXOIUTh
BEPOATHOCTH C TOMOUIbIO IIPaBUJIa YMHOXKEHHUS, C IIOMOILBIO JIepeBa CIy4yaliHOTO OIBITA.

[TpuMeHATH KOMOMHATOPHOE MPABUJIO YMHOXKEHUS NP PEILICHUH 3a/au.

OnepupoBaTh NOHATHAMH: MCIBITAHUE, HE3aBUCUMBIE HCIIBITAHUS, CEPUsSl MCIBITAHUM, yCIIeX U
HeyJlaya; HaXOAMUTh BEPOSTHOCTU COOBITUI B CEpUM HE3aBUCHMBIX HCIIBITAHWM /10 MEPBOro YCIexa;
HaXOJUTh BEPOSITHOCTU COOBITUH B CEpUU UCBITAHUIN bepHyu.

OnepupoBaTh NOHATHAMM: Cily4ailHas BEJIMYMHA, PACIPEACICHUE BEPOSTHOCTEH, Iuarpamma
pacnpeneseHusl.

11 KJIACC

CpaBHUBaATh BEpOSITHOCTH 3HAUYEHUHN CITy4yallHOW BEIMUYMHBI IO PACIPENEICHUIO UM C TIOMOIIBIO
quarpamm.

OnepupoBaTh NOHATHEM MAaTEMaTHYECKOTO 0XKHMJIAHUS; PUBOAUTH NPUMEPHI, KaK IPUMEHSAETCS
MaTE€MaTHYECKOE OKHMJIaHHWE CIy4YallHON BEIMYHMHBI HAXOJUTh MAaTEMATUYECKOE OKUIAHUE T10 JaHHOMY
pacpeaeeHuIO.

Hmetsb nmpeacTaBieHne o0 3aKoHe OOJBIINX YHCET.

NMmets npeacrasiaeHue 0 HOPMaJIbHOM PaCIpEACIICHUH.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

[IpencraBnenue TaHHBIX C TOMOIIBIO TaOuuI U tuarpamM. CpenHee apumMeTndeckoe, MeIuaHa,
HauOoJplllee U HaMMEHbIIEee 3HAYCHMs, pa3Max, JUCHEPCHs W CTaHAApPTHOE OTKIOHEHHE YHCIIOBBIX
HaOOPOB.

CrnyyaiiHble SKCIIEpUMEHTHI (OTIBITHI) U CIIy4aiiHbIE COOBITHS. DJIEMEHTapHbIE COOBITUS (MCXOIbI).
BeposiTHOCTB citydaifHOro coObITUSl. BIU30CTh 4acTOTHI U BEPOSITHOCTH COOBITUN. CiydyalfHbIE OMBITHI C
PaBHOBO3MOXKHBIMHU ~ DJIEMEHTapHbIMH  COOBITHSIMH. BeposTHocT  CcOOBITUH B OmBITaX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.

Onepauu Hajg CcOOBITUAMHU: IEepecedyeHue, OObEIUHEHHE, MPOTHBOIOJIOXKHBIE COOBITHS.
Huarpammsl Diinepa. opmyna cioKeHUs BEPOATHOCTEN.

VYcnoBHas BEPOSATHOCTb. YMHOXEHUE BEpPOSATHOCTEH. JlepeBO CIIy4alHOIO JKCIEPHUMEHTA.
dopmyna noHo# BeposTHOCTH. HezaBucumblie coOBITHS.



KomOunaropnoe mnpaBwio ymHokeHms. llepecranoBkn u dakropuan. Yucio codeTaHHid.
Tpeyronbuuk Ilackang. @opmyna oOunoma HeroToHa.

bunapHbIii ciydaiiHbIN ONBIT (MCHBbITaHUE), ycnex U Heynada. HezaBucumele ucneiranus. Cepust
HE3aBHCHUMBIX UCIIBITAHUI A0 nepBoro ycnexa. Cepus He3aBUCUMbIX UCIIbITaHUN bepHymu.

Canyuaitnas BenumuuHa. Pacnpenenenue BepostHocTed. Jlmarpamma pacnpeaenenusi. [Ipumepsl
pacripeieieHui, B TOM 4HCiIe, TeOMETPUUECKOe U OMHOMUAIIBHOE.

11 KJIACC

UucnoBble XapakTEPUCTUKM CIIy4alHBIX BEJIIMYMH: MATEMaTH4YECKOE OKHUJAHUE, NUCIEPCUS H
CTaHAAPTHOE OTKJIOHEHHE. lIpumepsl NpUMEHEHHs MaTEMaTU4YECKOrO OXUIAHUA, B TOM 4YHUCIE B
3aadyax M3 MOBCEIHEBHOHM >KM3HM. MaTeMaTHUecKoe OXHJaHHe OWHApHOW CIy4ailHOW BEIMYMHBI.
MareMatnyeckoe OKHUJAaHUE CYMMBbI CIIY4alHBIX BEJIMYMH. MaTeMaTH4eCKOE O0XKUAAHUE U JHUCIIEPCUS
reOMETPHUECKOro 1 OMHOMHUAIBHOTO paclpeieeHu.

3akoH OOJBIIMX YHMCEI U €ro pojb B Hayke, Npupoae U oduiectBe. BbriOOpoUHBI MeTo[
HUCCIJIEOBAaHUII.

IIpumepsl HENPEPBIBHBIX Cay4yailHbIX BenuuuH. IloHATHE O TUIOTHOCTH pacnpeneneHus. 3aJauy,
IIPUBOALINE K HOPMAJILHOMY pacipenenacHuto. [IonaTne o HopManbHOM paclpeneICHUN.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBanue
Ne (uudpoBbie)
pa3iesioB U TeEM Konrpoasnsie IIpakruyeckue
n/n Bceero o0pa3oBaTejibHbIE
NporpamMmel padoThI padoThI
pecypchl
[IpencraBnenue https://www.yaklass.ru/
1 aHHBIX U 4 https://ege.sdamgia.ru
omnucareiabHas
CTaTUCTHKA
CiyuaiiHble OIIBITHI U https://www.yaklass.ru/
clydaitHble COOBITHS, https://ege.sdamgia.ru
OIIBITEI C
2 3
PaBHOBO3MOKHBIMHU
SHGMCHTapHI)IMI/I
HUcxoaamMu
Onepanuu Haj https://www.yaklass.ru/
3 COOBITHSMHU, 3 https://ege.sdamgia.ru
CIIOKEHUE
BEPOATHOCTEMN
YcnoBHas
BEPOSTHOCTb, IEPEBO
CJTy4alHOTO OIBITa, https://www.yaklass.ru/
4 ¢opmyrna monHo# 6 https://ege.sdamgia.ru
BEPOSITHOCTH U
HE3aBUCHUMOCTH
cOOBITHIH
3 IeMEHTEL https://www.yaklass.ru/
5 4 . i
KOMGHHATOPHKH https://ege.sdamgia.ru
Cepun https://www.yaklass.ru/
6 MOCJIeI0BaTEIbHBIX 3 https://ege.sdamgia.ru
HCHBITAaHUN
Crnyuaiinble https://www.yaklass.ru/
7 BEJIINYHHBI 1 6 https://ege.sdamgia.ru
pacrnpeeneHus
Obobmenue 1 https://www.yaklass.ru/
8 CHCTEeMaTH3aLus S 2 https://ege.sdamgia.ru
3HaHUHU
OBHLIEE KOJIMYECTBO 34 )

YACOB I10 ITPOTPAMME
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11 KUIIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HaunmenoBanue
Ne (m¢poBbIie)
pa3zesioB H TeM Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTesibHbIE
NMPOrpamMMbl padoThI padoTbl
pecypchl
Marematudeckoe https://www.yaklass.ru/
1 OKHJIaHUE A https://ege.sdamgia.ru
CIy4aitHOM
BEJINYUHBI
Hucnepcus u https://www.yaklass.ru/
CTaHJIapTHOE https://ege.sdamgia.ru
2 OTKJIOHEHHUE 4 1
Clly4alHOMN
BEJINYUHBI
BaKoH GOMEIIHX https://www.yaklass.ru/
3 3 1 https://ege.sdamgia.ru
qucen
HenpepoiBHbie https://www.yaklass.ru/
4 CllydaiiHbIe 5 https://ege.sdamgia.ru
BEJINYUHBI
(pacripenerneHus)
HopmanbHoe https://www.yaklass.ru/
S 2 1 https://ege.sdamgia.ru
pacrnpeneneHus
[ToBTOpEHME,
0606IeH e 1 https://www.yaklass.ru/
6 19 2 https://ege.sdamgia.ru
CHUCTEMATHU3aLA
3HAaHUHU
OBIIEE
KOJIMYECTBO
34 2 3
YACOB I10

I[TPOT'PAMME
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