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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 MaTemMaTHKe YIUIYOJIGHHOro ypoBHS miua oOywatromuxcs 10-11 kmaccos
paspaborana Ha ocHoBe ®I'OC COO. B mporpamMmme mo MaTeMaTHKE yYTEHBI HJICH W TTOJOKCHHUS
Konnenmuu pa3BuTrs MareMaTuueckoro oopasoBanus B Poccuiickoit denepanuu.

[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
WCIIONBb30BAHUSI ~ COBPEMEHHOW  TEXHUKH, BOCIPUATHE U  HHTEPIPETALMIO  COLUAIBLHOM,
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
YMO3aKJIIOUCHHH, TIPaBWIa UX KOHCTPYHMPOBAHHS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX IMOCTPOCHUH,
CHOCOOCTBYIOT BbIpaOOTKE yMeHHsI (OPMYyIHUPOBaTh, OOOCHOBBIBATH M JIOKA3bIBATh CYKICHUS, TEM
caMbIM pa3BUBAIOT JIOTWUYECKOE MbllUieHue. M3ydenue marematuku obecrieunBaeT (HOpMUPOBaAHUE
QITOPUTMUYECKONW KOMIIOHEHTHI MBINUICHUS] M BOCIHUTAHWE YMEHMH JEHCTBOBaTh IO 33JaHHBIM
aIropuTMaM, COBEpPIICHCTBOBATh U3BECTHBIE M KOHCTPYHMPOBATh HOBBIE. B mporiecce pemenus 3amay —
OCHOBOI1 y4eOHOH AESITeNbHOCTH Ha YPOKaX MaTEMAaTHKU — Pa3BUBAIOTCS TBOpYECKAas U MPUKIIAJHAsS
CTOPOHBI MBITIICHUSI.

OOydenne MaTeMaTuke JaET BO3MOXKHOCTh Pa3BUBATh Y 00YYAIOIIUXCS TOYHYIO, PAIMOHATILHYIO
u UHPOPMATHBHYIO peYb, YMEHHE OTOMpATh HamOOJee MOIXOSANINE S3BIKOBBIE, CHMBOJIMYECKHUE,
rpaduyecKue cpeacTBa s BRIPAKESHUS CY)KJIEHUHN U HATJISIIHOTO MX MPeICTaBICHUS.

[Ipy u3ydeHHM MaTeMaTHKUA OCYIIECTBISETCS 0OIIee 3HAKOMCTBO C METOJaMH 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), O0OECHeUnBAOIIUX MPEEMCTBEHHOCTh U
MEPCIIEKTUBHOCTh MAaTEMaTUYECKOT0 00pa30BaHUs 00y4arOIINUXCS;

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

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

— ((dopmupoBanue GYHKIHOHATBLHONM MaTEeMaTHYECKONM TPaAaMOTHOCTH: YMEHHUS Paclo3HaBaTh
MIPOSIBIICHUST MAaTEMAaTHYECKUX TIOHSATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEabHBIX JKU3HEHHBIX
CUTyallusiX ¥ TPU U3YYCHUU JPYTUX Y4EOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMyTHUpOBaTh WX Ha SI3bIKE MATEMATHKHA WM CO3/aBaTh MaTeMaTUYeCKHe
MOJIETI, TPUMEHSITh OCBOCHHBI MaTeMaTHYeCKHi ammapar s pelIeHHs] MPaKTUKO-
OpPUEHTUPOBAHHBIX 33Ja4, HHTEPIPETUPOBATH U OLIEHUBAThH MOJTyUYEHHBIEC PE3YIbTAThI.



Copepxanrie MporpaMMbl IO MaTeMaTHKE YriayOJIeHHOTO YpOBHS, paclpenei€HHOe MO rojam
oOyueHusi, CTPYKTYpUPOBAaHO TakUM OO0Opa3oM, YTOObI KO BCEM OCHOBHBIM, HPHHIMIIAAIBHBIM
BompocaM oOyuarommecss O0OpamjaJuch HEOAHOKPATHO, YTOOBI OBJIAJCHHE MaTeMaTHUYECKUMHU
MOHATUSIMH ¥ HaBBIKAMU OCYLIECTBIISIOCH MOCIEAOBATEIbHO M TOCTYMATEIbHO, C COOJIIOICHUEM
MPUHIIAIIA TTPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYAIMCh B OOIIYI0 CHCTEMY MaTeMaTUYCCKUX
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 cpenHero oomero oopa3zoBanus. B 10-11 kiaccax mMaremMaTuka TpaJWIIMOHHO M3Yy4aeTcsl B
pamMKax CIeIyIIIUX YYeOHBIX KypcoB: «Anredpa W Havajga MaTEeMaTHYeCKOrO aHajau3a» |
«l'eometpusiy. IlporpamMmmMoii 1O MaremMaTHKe BBOJIUTCA CaMOCTOSITEIBHBIM Y4EOHBIH  Kypc
«BepoaTHOCTh U CTAaTUCTUKAY.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOI'PAMMBI
IO MATEMATHUKE HA YPOBHE CPEJHET'O OBLIIEI'O OBPA30OBAHUA

N3yuenne maremaTuku yriyOJI€HHOTO YpOBHS Ha YpOBHE CpeIHEro oo6iiero oOpa3oBaHMs
HAIpPaBJICHO Ha JIOCTIKCHHE OOYYArOIIMMUCS JMYHOCTHBIX, METANPEIAMETHBIX W TPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIBTATOB OCBOCHUS YI€OHOTO IIPEAMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS HporpamMMmbl ydeOHoro mpeamera «MaTemaTukay

XapaKTepU3yIOTCSL:

1) rpaxnaHckoe BOCIIMTAHHeE:
C(OPMHUPOBAHHOCTBIO IPAXKIAHCKON MO3UIMU O0yYaroIlerocss Kak aKTUBHOTO M OTBETCTBEHHOI'O
yjieHa  poccuiickoro  oOmiecTtBa,  NpEACTaBIEHWEM O  MaTeMaTHYeCKHX  OCHOBax
(YHKIIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBJIEHUH, MpPOLEAYp TIpa)xJaHCKOro o0IlecTBa
(BBIOOpBI, OMpOCHI U Tp.), YMEHHEM B3aUMOJACHCTBOBATH C COIMAJIbHBIMM HHCTUTYTaMH B
COOTBETCTBHUHM € UX QYHKIMAMHU M Ha3HAUEHUEM;

2) MaTPpUOTHYECKOe BOCIUTAHME:
c(OPMUPOBAHHOCTHIO POCCUNCKON Tpa)KTaHCKOW MJIEHTUYHOCTH, YBaXXEHHUS K MPOLUIOMY U
HACTOAIEMY POCCUHCKON MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHWEM K JOCTHKEHHUSIM POCCHUHCKUX
MaTEMaTUKOB M POCCHMCKON MaTEMAaTHUYECKOM IIKOJBI, K MCIOJIB30BAHUIO ITHX IOCTHKCHHUH B
JPYTUX HayKax, TEXHOJIOTUSX, cepax IKOHOMHKH;

3) MYXOBHO-HPaBCTBEHHOI0 BOCIUTAHUS:
OCO3HAaHHEM JIyXOBHBIX IIEHHOCTEH POCCHUICKOTrO Hapoja; CPOPMUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAaHMs, ITHUECKOTO IOBEACHMS, CBSI3aHHOTO C INPAKTUYECKUM IPUMEHEHHEM JOCTHXKEHUMN
HAayKH U JAEATEIbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIAJa B IOCTPOEHUE YCTOWYMBOIO
Oynmyumero;

4) 3cTeTHYecKOoe BOCIMTAHME:
ACTETUYECKUM OTHOIIEHMEM K MHpPY, BKIIOYas SCTETHKY MAaTeMaTHYECKHUX 3aKOHOMEpPHOCTEH,
O00BEKTOB, 3aJ]au, PEUICHUH, PacCyX AEeHUH; BOCIPUUMUYUBOCTBIO K MaTeMaTHYECKUM acleKTam
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) ¢usuyeckoe BoCUTAHHUE:
c(OPMHUPOBAHHOCTHIO YMEHMSI IPUMEHATh MAaTeMaTHYECKHE 3HAaHUS B MHTEpecax 3J0pOBOTO U
6e3omacHOro o6pa3a >KU3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 370pOBBIO (3710pOBOE
NUTaHue, cOATAaHCUPOBAHHBIM PEKUM 3aHATUN M OTIbIXA, peryispHas (u3ndecKkas akKTUBHOCTH);
(U3MYECKOT0 COBEPIICHCTBOBAHNUS, P 3aHATUAX CIOPTUBHO-03/I0POBUTEIIBHON J€SITEIBHOCTHIO;



6) TpyaoBoe BoCIMTAHHE:
TOTOBHOCTBIO K TPYIy, OCO3HAHHEM LIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K pa3iInyHbIM chepam
poeCCUOHATIBHON JEeSTEIbHOCTH, CBSI3aHHBIM C MaTEMaTHKOW M €€ NMPUIOKEHUSMH, YMEHHEM
coBeplIaTh OCO3HaHHbI BbIOOp Oynymed mnpodeccun U peanu3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIC IUIaHbl; T'OTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMYy OOpa30BaHUIO U
caM000pa30BaHUIO HA NPOTSKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYacCTHUIO B PEILICHUU
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

MeramnpeaMeTHble pe3yibTaThl OCBOGHMS IporpamMMmbl ydeOHOro mpeamera «MaTemaTHKa»
XapaKTepU3ylOTCs OBJIAJICHUEM YHHBEPCAJIbHBIMU MO3HABATENbHBIMU JIEHCTBUSMH, YHUBEPCAIbHBIMU
KOMMYHUKATHBHBIMH JISHCTBUSMHU, YHUBEPCATLHBIMHU PETYISTUBHBIMU JICHCTBHSIMHU.

1) VYHuBepcasibHble TO3HaBaTeJbHble JelCTBUA, oOecneunBaroT (opMupoBaHue 0a30BbIX
KOTHUTHBHBIX MPOIECCOB 00ydaroUMXcsi (OCBOEHHE METOOB IO3HAHUS OKPYXKAIOLIEro MHUPa;
MIPUMEHEHHE JIOTHYECKHX, UCCIIE0BATENIbCKUX ONepalnuii, yMeHuil pabotaTs ¢ HHpopmanueil).

Ba3oBble Joruyeckue aeiicrBus:

— BBUBJIITH U XapaKTepU30BaTh CYLIECTBEHHBbIE MPHU3HAKM MAaTEMAaTUYECKMX OOBEKTOB, MOHSATHH,
OTHOIICHUHA MEXIy TOHATUSAMH, (OPMYIHPOBATH ONPEACICHUS TOHSITHI; YCTaHABIUBAThH
CYLIECTBEHHBIN MPU3HAK KJIacCU(UKALMK, OCHOBAHUS JUIsl 0000IEHUsT U CpaBHEHMSI, KpUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

— BOCIpUHUMATh, (QOPMYIUPOBATH U MNPEOOpPa3OBBIBATH CYXKICHHS: YTBEPAMUTEIbHBIE U
OTpHILIATENIbHBIE, €TUHIUYHBIC, YACTHBIE U O0IUE; YCIOBHBIE,

— BBISBJISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MTPOTHBOPEYHs B (PaKTax, JaHHBIX,
HAOMIOACHUAX M YTBEPXKIEHHSX; IpeJylaraTb KpUTEpUH JJs BBIABICHHS 3aKOHOMEPHOCTEH H
MIPOTUBOPEUUI;

— JlenaTh BBIBOJBI C HCIHOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKIIOYeHUH, YMO3aKIIOUeHUH TI0 aHAJIOTHH;

— TPOBOAUTH CAMOCTOSITENIHO JIOKA3aTeNbCTBA MAaTEMaTHMYECKUX YTBEP)KICHUU (TpsAMBbIE M OT
MPOTHBHOTO), BBICTPaWBaTh apTyMEHTAIMIO, NPUBOAUTH TPHMEPHl H  KOHTPIPUMEDHI,
00OCHOBBIBaTh COOCTBEHHBIE CY)KICHHS U BHIBOJIBI,

— BBIOMpATh CMOCOO pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJBKO BApHAHTOB pEIICHUS,
BbIOMpPATh HanboJee MOIXOASININN ¢ YIETOM CaMOCTOSTEIbHO BBIZCICHHBIX KPUTEPHUEB).



Ba3oBble ucciaenoBarejhLCcKue AeiicTBHA:

HCIIOJIb30BaTh BONPOCHI KaK HCCIICIOBATCIbCKH HMHCTPYMEHT TO3HAHMS; (OPMYIUPOBATH
BONPOCHI, (UKCHPYIOIIHE MPOTUBOPEUYUE, MPOOJIEeMy, YyCTAaHABIMBAThH HCKOMOE U JIaHHOE,
(bopMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;

HpOBOIII/ITB CaMOCTOSTCIIBHO CHJIaHI/IpOBaHHBIfI BKCHepI/IMeHT, HUCCICO0OBAHUEC II0 YCTaHOBJICHI/IIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, MPOIECCa, BBISABICHHIO 3aBHCHMOCTEH
MEXTy 00BEKTaMH, SIBIICHUSMH, IPOIICCCAMU;

CaMOCTOSITENTLHO (POpMYIHpPOBaTH OOOOIICHHWSI W BBIBOJBI IO pe3yJlbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, UCCIICIOBAHUS, OIICHHBATh JOCTOBEPHOCTH IOJYYECHHBIX PE3YJIbTATOB, BHIBOJIOB U
000011IeHMI;

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIJABUIATh MPEINOJIOKEHUSA O €ro
pa3BI/ITI/II/I B HOBBIX yCHOBI/IHX.

Pa6ora ¢ undopmanmueii:

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

BEIOMpaTh WH(POPMAIHIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHAIM3UPOBATh, CHCTEMATH3HPOBATH
Y MHTEPIIPETUPOBATh HH(DOPMAIIUIO PA3IUYHBIX BUJOB B (POPM MPEICTABICHUS;

CTPYKTYypUpPOBaTh HH(DOpPMALHIO, TPEIACTABIATh €€ B PasIUYHBIX (opMax, HIUTFOCTPUPOBATH
rpagu4ecKu;

OIICHUBATh HAAEKHOCTh MH(DOPMAIIMU TTO CAMOCTOSATEIIFHO CHOPMYITUPOBAHHBIM KPUTECPHUSIM.

2) YHuBepcaabHble KOMMYHUKATUBHBIE JCHCTBUs, 00eCeunBalOT C(hOPMHUPOBAHHOCTH COIUATBHBIX

HAaBBIKOB 06yqafonmxc>1.

Oo6menne:

BOCIIPUHUMATh U (DOPMYIUPOBATh CYXJAECHUS B COOTBETCTBHU C YCIOBUSAMHM U IENSAMHU OOLICHMS;
SICHO, TOYHO, I'PaMOTHO BbIpaXXaTb CBOIO TOYKY 3pCHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAaX, 1aBAThb
MTOSICHEHHS 110 X0y PELICHUS 3a/1a4i, KOMMEHTHPOBATh NIOJYYCHHBIN PE3yJIbTAT;

B X0JI€ 00CYKJICHHsI 3a/1aBaTh BOIIPOCHI 10 CYILECTBY 00CYKIAEMOM TEMBI, TPOOJIEMBI, PELIaeMOn
3aaa4M, BBICKA3bIBATh HJICH, HALICJICHHBIC HA IMOUCK PCHICHUSA; COMOCTABJIATHL CBOW CYKIACHUA C
CYXJIEHUSIMH JIPYTMX YYaCTHMKOB JIMAJIOra, OOHApYyXUBaTh paziIMuue M CXOACTBO MO3MLUH; B
KOPPEKTHOH Gopme (HopMyIHpOBaTh Pa3HOITIACHs, CBOU BO3PAKEHUS;

MPEACTABIATh PE3yJbTaThl PELIEHUS 3aJadyd, OSKCIEPUMEHTa, MCCIEAOBAaHUsA, IPOEKTa;
CaMOCTOSITENILHO BbIOHMpaTh (hOpMaT BBICTYIUIEHHS C YUETOM 3ajJjad MPE3eHTAluu U 0COOEHHOCTEN
ayJTUTOPHUH.

CoTpyannuecTBo:

IMOHUMAThb U UCIIOJIB30BAaTh NPECUMYIICCTBA KOMaHJIHOﬁ )51 HHHHBHJIyaHBHOﬁ pa6OTBI IIpu pCIICHUHA
yuyeOHBIX 3aj7a4; MPUHUMATH I1€1h COBMECTHOW JEeSATENbHOCTH, IUIAHUPOBATh OPTraHU3AIUIO
COBMECTHON paboThl, paclpeaensTh BUABI padoOT, JOTOBapUBaThCH, OOCYXKIaTh NpPOIECC U
pe3yabTaT paboThl; 0000ITaTh MHEHUSI HECKOJIBKUX JIFOICH;

y4acTBOBATh B TPYIMIOBBIX opMax paboThl (00CYk)IAeHHs, 0OMEH MHEHUMN, «MO3TOBBIE IIITYPMBI
Y UHBIE); BBITIOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JIEUCTBUS C APYTUMHU WIEHAMU
KOMaHJbl; OILEHWBAaTh KaueCcTBO CBOEr0 BKJIaga B OOMMHA MPOAYKT MO KPUTEPUSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) yHI/IBCpCB..HBHBIC peryjJsaTuBHbIC HCﬁCTBHH, 00ecneynBaroT (I)OpMI/IpOBaHI/IC CMBICJIOBBIX YCTAHOBOK

U ) KNU3HCHHBIX HABBIKOB JIMYHOCTH.

Camoopranuszaums:



—  COCTaBJIATH IUIAH, AITOPUTM PEIICHHUS 33a]Ia4H, BEIOUPATh CIIOCO0 PEIIeHUs ¢ YIETOM UMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI
penieHuit ¢ yaéToM HOBOM MH(OpMaITUH.

CaMOKOHTPOJIb:

— BJaJeTh HaBBIKAMM I[1O3HABATEJIbHON pe(dIeKCHU KaK OCO3HAHUS COBEpIIAEMBbIX ACHCTBHM U
MBICIUTENBHBIX IIPOLECCOB, UX PE3YJIbTATOB; BIaJE€Th CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelieHUsl MaTeMaTH4eCKON 3a/1auy;

— NpEeABUAECTh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IPU PEIICHUH 33]]a4H, BHOCUTh KOPPEKTUBBI
B JICITEITLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, AHHBIX, HAWJCHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEH;

— OIICHUBATh COOTBETCTBHUE PE3YJIbTATa IENH U yCIOBUSAM, OOBSCHATH MPUUMHBI JOCTHKCHUS WU
HEJOCTUKEHUSI Pe3yIbTaTOB JEATEIbHOCTH, HAXOUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yibTaTbl OCBOEHHSI MPOrpamMMbl 10 MAaT€MaTUKE YIIIYOJIEHHOTO YpOBHS
IIPEJCTaBICHbl [0 ToAaM OOYy4eHHUs B CIEAYIOUIMX pas3jeiax MporpaMMbl B PaMKax OTIEJIbHBIX
y4eOHBIX KypcoB: «Anredpa M Hayajla MaTEeMaTHYECKOro aHaiau3a», «l'eomerpus», «BeposTHOCTh U
CTaTUCTUKAY.



PABOYA4 ITPOI'PAMMA 110 ITPEIMETY
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJIYBJIEHHBIN YPOBEHbD)

10 - 11 KJIACC

HHOACHUTEJIBHAA 3AIIMCKA

VYuebublil Kype «Anredpa 1 Hayajla MAaTEMaTUYECKOTO aHAIHM3a ABISETCS OJHUM W3 HamOolee
3HaYMMbIX B IpOrpaMMe CpeJHero oouiero oOpa3oBaHUs, IMOCKOJbKY, C OJHOM CTOPOHBI, OH
obecreyrBaeT MHCTPYMEHTAIbHYIO 0a3y Ui M3Y4YEHUs BCEX E€CTECTBEHHO-HAy4YHBIX KYypCOB, a C
Apyroil CTOPOHBI, (OPMHPYET JIOTHYECKOE M aOCTPAaKTHOE MBIIUICHHE OOYdYaIONIMXCS Ha YPOBHE,
HEOOXOMMOM JUII OCBOCHHUS MH(POPMATUKH, OOIIECTBO3HAHUS, MCTOPUH, CIOBECHOCTH M JPYTHX
JUCLUIUIMH. B paMkax 1aHHOro yyeOHOro Kypca oOydaromuecs: OBJIa/ieBal0T YHUBEPCAIbHBIM S3bIKOM
COBPEMEHHOM HayKH, KOTOpasi OpMYJIUPYeT CBOU JTIOCTHIKEHUSI B MaTeMaTUYecKoi Gopme.

Vuebublil Kypc aireOpsl M Hadal MaTeMaTH4YECKOIO aHaJM3a 3aKJIaJblBAa€T OCHOBY JUIS
YCIICITHOTO OBJIAJICHUSI 3aKOHAaMU (U3UKH, XUMHH, OWOJIOTHH, MMOHMMAHHS OCHOBHBIX TEHICHIUHN
pa3BUTHS SKOHOMHUKM M OOILIECTBEHHOW KM3HM, IO3BOJISIET OPHUEHTUPOBATbCS B COBPEMEHHBIX
IUGPOBBIX M  KOMIIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO MCIIOJIB30BaTh MX JUI JlaJbHEHIIero
o0pa3oBaHMsl ¥ B TOBCEIHEBHOW XM3HU. B TO e Bpemsi oBiajieHHEe aOCTPAKTHBIMU U JIOTHYECKH
CTPOTUMH KOHCTPYKIHMSMH anreOpbl M MaTeMaTWYeCKOro aHajh3a pa3BUBAaET YMEHHE HaXOAUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTb WCTUHHOCTb, JOKA3bIBaTh YTBEP)KICHMS C MOMOIIbI0 MHIYKIHMUA U
paccyxnaTh JIeyKTUBHO, HCIOJIb30BaTh OOOOIIEHHE M KOHKpETH3allMio, abCcTparupoBaHUE U
aHaJIOTHIO, (OPMHUPYET KPEaTUBHOE U KPUTUIECKOE MBIIIIJICHUE.

B xome wusyuenuss ydeOHOro Kkypca «Anrebpa M Hayajga MaTEeMaTHYECKOrO aHajIu3a»
o0yyaromuecs: MoJy4aroT HOBBIM OMBIT peIeHUs MPUKJIAIHBIX 33/1a4, CAMOCTOSTEIBLHOTO TOCTPOEHUS
MaTeMaTHYeCKUX MoJeNiell pealbHbIX CUTYyalluil, MHTEPIpETalluy MOJyYeHHbIX PEeLIeHUH, 3HAKOMSTCS
C pUMepaMH MaTEeMaTUYECKHX 3aKOHOMEPHOCTEH B MPUpPOE, HAyKe M MCKYCCTBE, C BBIJAIOIIUMUCS
MaTeMaTHYECKUMHU OTKPBITHSIMHU U UX aBTOPaMH.

VYuebHblil Kypc 007agaeT 3HAUUTENbHBIM  BOCHMTATENBHBIM  MOTEHIMAJIOM, KOTOPBIH
peamu3yercss Kak uepe3 y4yeOHbI MaTepual, CIOCOOCTBYIOIUI (OPMHUPOBAHUIO HAYYHOTO
MHPOBO33PEHHUS, TaK M 4epe3 crneunduky ydeOHOH AesTenbHOCTH, TpeOyromel MpoAoKUTEIbHON
KOHIICHTPALlM! BHUMAaHUS, CAMOCTOSATENBHOCTH, aKKYpPAaTHOCTH W OTBETCTBEHHOCTH 32 ITOJYYEHHBIN
pe3ysbTar.

B ocHoBe Meronuku oOydeHus anreOpe M HayajgaM MaTEeMaTU4YecKOro aHalnu3a JISKUT
JeSITeTbHOCTHBIN MPHHIIAT 00yJeHUSI.

B crpykType ydeOHOro kypca «AnreOpa M Hayajga MaTe€MaTUYECKOIO aHAIN3a» BbIIEJICHBI
CIIEAYIOIINE COJIepKATEIbHO-METOINYECKHE JTUHUU: «HuCla U BEIYUCICHUS», «DYHKIUN U rpadukmn»,
«YpaBHEHUS U HepaBeHCTBa», «Hawanma mMaTremaTuyeckoro aHanausa», «MHOXXecTBa U JIOTUKa». Bce
OCHOBHBIE COJIEPKATEITHHO-METOINYECKHE JIMHUHM W3YJalOTCsl Ha MPOTSHKEHUH JBYX JIET O0OYYCHHUST Ha
YPOBHE CpeAHEro o0Iiero oOpa3oBaHMs, €CTECTBEHHO [OMOJHAS Jpyr JApyra U IOCTENEHHO
HACBHIIIAsACh HOBBIMU TeMaMU M paszjenaMu. [laHHbIM y4yeOHBIH Kypc SIBJISIETCS WHTETPATUBHBIM,
MOCKOJIbKY O0BEeIMHSET B cebe copep)kaHhue HECKOJIbKMX MATeMaTHYECKUX JIUCIMILUIMH, TaKUX Kak
anreOpa, TPUTOHOMETPHS, MaTEMaTHUECKUI aHaIHM3, TEOPUS MHOXKECTB, MaTeMaTWdecKasi JIOTHKA |
apyrue. Ilo mepe Toro kak oOydaromyecs OBJIAAEBalOT BCE 0Oojee MIMPOKMM MaTeMaTHYECKUM
amnmapaTroM, y HHX TIOCIEIOBaTeNbHO (OPMUPYETCSs M COBEPIICHCTBYETCS YMEHUE CTPOUTH



MaTEeMaTHYECKYI0 MOJIENIb PEAbHOW CHTyallud, NMPUMEHSTHh 3HAHHS, IOJNyYeHHBIE NPU H3YYCHUU
y4eOHOro Kypca, IJsl pEeIIeHHs CaMOCTOSITEIbHO CPOPMYJIMPOBAHHONW MaTeMaTHYeCKOW 3ajadu, a
3aTeM MHTEPIIPETUPOBATH CBOI OTBET.

ConepkaTenbHO-MeTOAMYECKass JTHMHUSA «YWcina W BBIYHMCICHUS» 3aBepiiaeT (GopMupoBaHHE
HABBIKOB HCIIOJIb30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOpOE OBLJIO HAa4aTO Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBanus. Ha ypoBHe cpemHero oOmiero oOpa3oBaHHs 0cO00€ BHHMAHHE YACNSCTCS
(OPMHPOBAHNIO HABBIKOB DPALMOHAIBHBIX BBIYMCICHUH, BKJIIOYAIONIMX B CE0S HCIOJIb30BAHUE
pa3n4HbIX (HOPM 3aIUCH YKCIIa, YMEHHUE JIeIaTh IPUKUIKY, BBIIOJIHATH TPUOIMKEHHBIC BEIYHCICHHS,
OLICHUBATh 4YKCJIOBBIC BBIPQXKCHHUs, paboOTaTh C MaTEeMAaTHYECKMMHU KOHCTAaHTAMH. 3HAKOMBIC
00y4aromuMCsi MHOXECTBA HATypaJIbHBIX, IIENbIX, PALMOHAIBHBIX W JICHCTBHUTENBHBIX YHCENT
JOTIOJTHSIOTCSI MHOXKECTBOM KOMIUIEKCHBIX YHCEl. B KaKIOM M3 3THX MHOXECTB PacCMaTpUBAIOTCS
CBOWICTBEHHBIC €My CIEIM(PUUECKUE 3a]aud U OTIEPAIUU: JICIICHUE HAIleJI0, OTIEPHPOBAHNE OCTATKAMHU
Ha MHOXXECTBE IEJIBIX YHCEN, OCOObIE CBOWMCTBAa pAIMOHAIBHBIX M HWPPAINMOHAIBHBIX YHCEI,
apu(MeTHYECKUE OIepalnuy, a TaKKe HM3BJICUCHHE KOpPHS HATypalbHOW CTENEHH Ha MHOXKECTBE
KOMIUIEKCHBIX 4Kces. biaromaps mocienoBaTelbHOMY PaCIIMPEHUIO0 Kpyra HCIONb3YEeMbIX YHCET U
3HAaKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHHS Il PEHICHUS Pa3jIM4YHBbIX 331ad (OPMHUPYETCs
MPEJCTABICHHE O CIMHCTBE MATEMAaTUKU KaK HAYKU M €€ POJH B TMOCTPOCHUU MOJECICH peabHOro
MUPA, ITUPOKO UCHOIB3YIOTCS 0000IIEHNE U KOHKPETH3AIIHS.

JIuaust «YpaBHEHHSI U HEPABEHCTBA» PEaTM3yeTCsl HA MPOTSHKEHUU BCETO0 OOy4YeHHS Ha YPOBHE
cpeaHero o0Iiero o0pa3oBaHus, MOCKOJIBKY B KaXI0M paszjeie [IporpaMMbl MpeyCMOTPEHO pEIICHUE
COOTBETCTBYIOIIKX 3aja4. B pe3ynbTare 00ydaromuecs OBIaeBalOT pa3IMuyHbIMUA METOIaMH PEIICHUS
palMoOHANBHBIX, HPPALMOHAIBHBIX, IOKA3aTEIbHBIX, JIOTapU(OMUYECKUX W TPUTOHOMETPHUYECKUX
YpaBHEHH, HEPABEHCTB U CHCTEM, a TAKXKE 3a/1a4, COAepKamux napamerpsl. [lomydyeHHbIE yMEHUs
IIMPOKO HCHOJB3YIOTCA IMPH MCCIeNIOBaHUU (PYHKIHMHM C MOMOIIbIO MPOU3BOJHOM, MPU PELICHUU
NPUKIaJHBIX 3a7ad M 3aJad Ha HAaXOXKJICHWE HAMOOJBIIMX M HAUMEHBIINX 3HAYCHUH (QYHKIHU.
JlaHHas copeprKaTeNbHas JIMHUS BKIIIOYAeT B ce0s Takxke (popMUpoBaHNE YMEHUH BBITOIHATH PACUETHI
mo ¢Gopmynam, mpeoOpa3oBaHUsI PAUOHANBHBIX, HPPANUOHAIBHBIX H TPUTOHOMETPHUYECKUX
BBIpQ)XEHUH, a Tak)Ke BbIPAXEHUH, coJepXkaluxX cTerneHu u Jjorapudmsl. braromaps uzydenuto
asreOpandeckoro MaTepuaia MpoucXoauT AajbHellee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUIEHUST 00ydaromuxcsi, (OPMHUPYIOTCS HaBBIKM JCTYKTHBHBIX pacCyXIeHHH, paboThl C
CHUMBOJIBHBIMH (hOpMaMH, TPEACTABICHUSI 3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJIE PABEHCTB M
HepaBeHCTB. Ajrebpa mnpeiaraer >(QQEeKTHUBHbIE HHCTPYMEHTBHI ISl PEIHICHUs MPAaKTUYECKUX |
€CTECTBEHHO-HAYUHBIX 3a]1a4, HarJIAJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK sI3bIKa HAYKH.

ConepxatenpHo-MeTondeckas JuHUAA «DyHKIMH W TpaduKW» TECHO TEperuieTaeTcs ¢
IPYTUMH JIMHUSIMH y4eOHOTO Kypca, TOCKOJIBKY B KaKOM-TO CMBICIE 33MaéT TOCIIEA0BATEILHOCTh
u3yuyeHus:  Mmarepuana.  V3ydeHue  CTENEeHHOW,  MoOKa3aTeabHOM,  JiorapudMuyeckoil  u
TPUTOHOMETPUYECKHX (YHKLUH, UX CBOMCTB M Tpa(UKOB, MCMOIb30BAHUE (YHKUUN IS pEIIeHUs
3aad U3 JAPYruxX y4eOHBIX MPEAMETOB M PEajbHON JKM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM
aHAJIM30M, TaK M C PEIICHUEM ypPaBHEHHWH W HEPaBEHCTB. [Ipu 3TOM 0OJbIIOE BHUMAaHUE YIENSETCS
(bopMHpOBaHHIO YMEHHs BbIpaXaThb (opMylaMH 3aBUCUMOCTH MEXAY Ppa3IMYHBIMU BEIMYUHAMH,
HCCIIeIOBaTh MOJIyuYeHHbIE (PYHKIUHU, CTPOUTh UX Ipaduku. Martepuan 3ToH coaep)KaTelbHOW JTMHUU
HalleJIeH Ha pa3BUTHE YMEHUH W HAaBBIKOB, ITO3BOJISIONINX BBIPAXKAaTh 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B pa3IM4HON ¢opMe: aHAIUTUYECKOHM, rpaguueckoil u cioBecHo. Ero usydenwue
CIOCOOCTBYET pa3BUTHIO aNTOPUTMHYECKOTO MBIIUIEHUS, CIOCOOHOCTH K O0OOOIICHHI0 U
KOHKPETHU3aIIH, UCTIOIb30BAaHUIO aHATOTUH.



ConepxarenbHast nuHHA «Hadama MaremMaTWdeckoro aHajin3a» TO3BOJSIET CYHICCTBEHHO
pacMpuTh KPyr Kak MaTeMaTUYECKHUX, TaK U IPUKIIAIHBIX 33/1a4, JOCTYIMHBIX 00YyJaloUIMMCs, TaK KaK
y HUX TOSBISIETCS BO3MOXXKHOCTb CTPOUTH IpaUKU CIOKHBIX (DYHKIMHA, ONPEAEIATh UX HAaHOOJbIINE
Y HaWMEHbBIIWE 3HAUCHHS, BBIYUCIATH IUIOMAMUd (QuUryp W OOBEMBI TEN, HAXOAUTh CKOPOCTH M
YCKOpEHHUs MpolieccoB. JlaHHas cofepKarenbHas JMHUS OTKPHIBACT HOBBIC BO3MOYKHOCTH TIOCTPOCHUS
MaTeMaTHYECKUX MOJIENeH pEeaJbHbIX CHUTYyalluii, IMO3BOJSET HAXOAWUTh HAWIydllee pELICeHHE B
NPUKIAAHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMHYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBAaMHU
MaTEeMaTHYECKOTO0 aHaINW3a CHOCOOCTBYET Pa3BUTHUI0 a0CTPAKTHOTO, (HOPMAIBbHO-IOTHYECKOTO H
KpPEaTUBHOTO MBIIUICHHUS, (JOPMUPOBAHUIO YMEHUH PacIliO3HABAThH MPOSIBICHUS 3aKOHOB MaTEMaTHKH B
HayKe, TEXHHKEe U HcKyccTBe. OOydarommecs y3HaIOT O BBIJAIOIIUXCS PE3yNbTaTax, MOJYyYCHHBIX B
XOJIe pa3BUTHI MAaTEeMaTHUKU KaK HaAyKd, 1 00 UX aBTOpax.

ConepxatenbHO-MeToAn4YecKast JTUHUS «MHOXeCTBa M JIOTHKA» BKIOYAaeT B Ce0sl 3JIEMEHTHI
TEOPUM MHOXECTB M MaTeMaTHYECKOW JIOTUKUA. TEeOpETUKO-MHOXKECTBEHHBIC IPEICTABICHHUSI
MIPOHU3BIBAIOT BECh KypC HIKOJHHOW MAaTeMaTHKW W MpPEeUIaraloT HamOoJee YHHBEPCAJIBHBIA SI3BIK,
OOBCIUHSIOMNK BCE pa3lenbl MaTeMaTHKH M €€ TPWIOKEHUH, OHM CBSI3BIBAIOT PAa3HBIC
MaTeMaTHUYECKUE JUCIHUILUIMHBI M WX MPUIOXKECHHS B eauHoe Ienoe. [loaTomMy BaxHO JaTh
BO3MOYKHOCTh ~ OOy4YaromieMycsi MOHHMMaThb TEOPETUKO-MHOKECTBEHHBIH  SI3bIK  COBPEMEHHOMU
MaTeMaTHUKH M HCIOJB30BAaTh €0 JUISl BBIPAXKECHHS CBOMX MbICIEH. [IpyrumM BaKHBIM TPU3HAKOM
MaTeMaTHKU KaK HAayKH CJIEeIyeT NMPH3HATh CBOWCTBEHHYIO €l CTPOrOCTh OOOCHOBAHHHA U CJIEOBAHUE
ornpeAenEéHHBIM MpaBUIaM MOCTPOSHUS JOKa3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTAMU MaTeMaTHUeCKON
JIOTHKU CHOCOOCTBYET Pa3BUTHIO JIOTMUYECKOT'O MBIIUICHUS OOYYaIOUINXCs, MO3BOJSET UM CTPOHTH
CBOM PACCYX/ICHUSI Ha OCHOBE JIOTHUECKUX MPaBUII, (POPMHUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHUS.

B yuebHoM kypce «Anrebpa um Havajlla MaTEMaTUYECKOTO aHAIW3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOJETUPOBAHMs, KOTOphIE MPHU3BaHbl CIOCOOCTBOBATH (DOPMUPOBAHHIO HABBIKOB
MOCTPOEHHsI MOJIETeH peabHBIX CHUTYyallUil, MCCIENOBAaHUS A3THUX MOJENed ¢ IMOMOINBIO armnapara
anreOpbl ¥ MaTeMaTHYeCKOTO aHallM3a, WHTEPIPETAUU MOJTYYSHHBIX Pe3yNbTaToB. Takue 3amaHus
BIUIETEHBI B KaXK/IBI M3 pa3JelIOB MPOTPaMMBI, TOCKOJIBKY BECh MaTepHual y4eOHOro Kypca HMIMPOKO
WCIIONIb3YEeTCs AJIA pelIeHHs] NMPUKIATHBIX 3a1ad. [Ipu pelieHuu peanbHbIX MPAKTUYECKUX 3a7ad
oOyyaroliuecsi  pa3BUBAalOT  HAOMIOJATENbHOCTh,  YMEHHE  HAXOJIUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbcs, HCIOJb30BaTh AHAJIOTHIO, 0000IIaTh U  KOHKPETU3UPOBATh Mpodiemy.
JleaTenbHOCTh 10 (POPMHUPOBAHUIO HABBIKOB PEUICHUs MPUKIIAJHBIX 3a7ad OPraHU3yeTcs B TpoIiecce
U3yUYeHHs BCeX TeM yueOHOro Kypca «Anredpa n Hayajla MaTeMaTHYeCKOro aHaIN3a.

Ha n3ydenue yuebHOro kypca «Anredpa U Hayajga MaTeMaTUYECKOrO aHAJIN3a» OTBOAMUTCS 272
yaca: B 10 kiacce — 136 gacoB (4 yaca B Heneno), B 11 kimacce — 136 yacoB (4 yaca B HEZCIIO).



INPEJIMETHBIE PE3YJIBTATDBI

K xonmy o0ydenus B 10 kjacce 00ydaronuiics MOIyduT CIEAYIOUINE MPEAMETHBIE PE3YIbTaThl
[0 OT/AEIbHBIM TeMaM paboueil mporpaMmsl yueOHOro Kypca «Ajiredpa M Hadanaa MaTeMaTHYECKOIro
aHaIN3a»:

Ymucna ¥ BbIYMCTICHUSA:

CBOOOTHO OTIEPUPOBATH MOHATHIAMU: PALMOHAIBHOE YHCII0, OECKOHEUHAsl TeproanYecKast Jpoosb,
IIPOLIEHTHI, UPPALMOHATIBHOE YHMCIIO, MHOKECTBA PALMOHAIBHBIX U JAEHCTBUTEIbHBIX YUCEIN, MOIYJb
JeUCTBUTENILHOTO YUCIIA;

OPUMEHSATh OpOOW M TMPOLEHTHI Ul PEUICHUs MPUKIATHBIX 3a7ad U3 Pa3IHMuHBIX OTpaciieit
3HaHUH U PeaJbHOM KU3HU;

IPUMEHATh NPUOIMOKEHHBIE BBIUMCICHMS, IpaBUa OKPYIJIEHUS, NPUKUAKY U OLEHKY
pe3yibTara BBIYUCICHUH];

CBOOO/IHO ONEPUPOBAThH MOHITUEM: CTENIEHbD C LIEJIBIM [10Ka3aTEIEM, UCII0JIb30BaTh MOAXOSIIYIO
dbopMy 3ancH JEHCTBUTENBHBIX YHCEN U PEIICHHUS TPAKTUYECKHX 3a/1a4 U TPEACTABICHHS JaHHBIX;

CBOOOJIHO OIIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaJIbHOM CTENEHN;

CBOOO/IHO OIIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM I10Ka3aTelNeM;

CBOOOJHO OINEpPHPOBATH MOHATHSAMH: JIOTApU(PM UHUCIA, JECATHUYHBIE H HaTypajbHBIC
J0TapuQMBbL;

CBOOOJHO ONEpPUPOBATH TMOHATHAMM: CHUHYC, KOCHHYC, TAHIEHC, KOTaHI€HC YHCIOBOIO
apryMeHTa;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC M apKTAHI'€HC YUCIIOBOTO apryMeHTa.

YpaBHeHus U HepaBeHCTBA:

CBOOOJHO ONEpUpPOBaTh MOHATUAMU: TOXKAECTBO, YpaBHEHHE, HEPaBEHCTBO, PABHOCHJIbHBIE
YPaBHEHUS U ypaBHEHUS-CIICACTBHS, pABHOCUIIbHBIE HEPABEHCTBA,

MIPUMEHSTH Pa3JIMYHbIE METO/IbI PELIECHHUS PAllMOHANBHBIX M APOOHO-PALIMOHAIBHBIX YPABHEHUH,
MIPUMEHSITh METOJ1 MHTEPBAJIOB JUIsl pEIICHNs HEPaBEHCTB;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOTOUJIEH OT OJHON MEPEMEHHOM, MHOTOWIEH C LEIbIMU
KO3 pHUIIMEeHTaMH, KOPHU MHOTOYJICHA, IPUMEHATH JIeJIEHHe MHOTOWIEHA HA MHOTOUIEH C OCTaTKOM,
TeopeMy be3y u teopemy Buera i pemenns 3anay;

cBOOOJIHO ONEpUpOBaTh MOHATUSIMM: CUCTEMA JIMHEWHBIX YpaBHEHHM, MaTpula, ONpPEIeIUTENb
MaTpUlbl 2 X 2 U €ro reOMeTPUUYECKUN CMBICI, MCIIOIb30BaTh CBOMCTBA ONpeaenuTens 2 X 2 mus
BBIYHCJICHUS €r0 3HAYEHUS, IPUMEHATH ONPEIEIUTENN Ul PELICHUs] CUCTEMBI JIMHEWHBIX YPAaBHEHUH,
MOJIETMPOBATh DPEAIbHBIE CUTYAallUH C IIOMOILIBIO CHCTEMBl JIMHEHHBIX YypaBHEHUH, MCCIEN0BAThH
MIOCTPOCHHBIE MOJIEJIM C TIOMOIIbI0 MaTpPUIl M OIpeneiauTeNell, UHTEepPNpPEeTUPOBATh MOTYyYEHHBIN
pe3yibTar;

MCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMH JIJIs TpeoOpa30oBaHus BEIPaKEHUI;

BBINOJIHATE NMPE0Opa30BaHMs YHMCIOBBIX BBIPAKEHHH, COAEPIKAIMX CTENEHH C palOHAIbHBIM
MoKa3aTeseM;

MCIIOJIb30BaTh CBOMCTBA JOrapuPMoB Il MpeoOpa3oBaHUsl IOTapU(PMUUECKUX BbIPaXKEHHUIH;

CBOOOJHO ONEPUPOBaTH MOHATUSIMH: HppalMOHAJIbHBIE, MOKa3aTeJIbHbIE W Jorapu(pMUUEcKue
YPaBHEHUs, HAaXOIUThb HUX PELIEHUS C IOMOIIBI0O PABHOCWIBHBIX IEPEXOJOB WM OCYILECTBIAA
MIPOBEPKY KOPHEW;

MIPUMEHSITh OCHOBHBIE TPUTOHOMETPHYECKHE bopMyIibL IS peoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAXKEHUI;



cBOOO/IHO OTIEPUPOBATH MOHITUEM: TPUTOHOMETPUUECKOE YpaBHEHHE, IPUMEHITh HEOOXO0AUMbIE
(bopMyIIBI TSl pellIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX YPAaBHEHUH;

MOJICIIMPOBATh PEAIbHbIE CUTYAIlMH Ha S3BIKE alreOpbl, COCTABISATH BBIPAKEHUS, YpaBHEHHUS,
HEPABEHCTBA MO YCIOBHUIO 3aJa4yM, UCCIIEI0BATh MOCTPOEHHBIE MOJIEIN C HUCIOJIb30BAHMEM amnmapara
anreopsl.

DyHKIUH U TPaQUKH:

CBOOOHO OTNIEpUPOBATh MOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHus (PYHKIMH, B3aHMHO OOpaTHBIE
GbyHKIUM, KOMIO3ULMS (QYHKUMHA, Tpaduk (YHKIMH, BBIIOJIHATH 3JIEMEHTapHbIE MpeoOpazoBaHUs
rpaduKoB PyHKITUI;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: OOJIACTH OMpPEICNCHHUSI 1 MHOXKECTBO 3HAYCHUH (DYHKIIMH,
HYIH (QYHKIIH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

cBOOO/IHO OINEPUPOBATh MOHATUSAMU: YETHBIE U HEUYETHBIE (PYHKIIMH, NIEpHOANYEcKre QYHKIUH,
MPOMEXYTKH MOHOTOHHOCTH (YHKIIMM, MaKCUMyMbl M MHUHUMYMbl (YHKIHH, HauOoibliee u
HauMEHbIlIee 3HaYeHUE PYHKLHUN Ha IPOMEKYTKE;

CBOOO/ZIHO ONEpUPOBATH MOHATUSAMHU: CTENeHHas (QYHKUUS C HaTypajdbHbIM U IEJIbIM
nokasaresiem, rpaduk CTeeHHON (PYHKIMU ¢ HATypaJbHBIM U LIE€JIBIM MOKa3aTeneM, rpaduk KopHs N-
Oif cTeneHy Kak (PYHKIIUM 0OpaTHOM CTENEHH ¢ HaTypaJIbHBIM MOKa3aTelleM;

OIIEpUPOBATh MOHATUSAMU: JINHEHHAs, KBaJApaTU4Has U IpOOHO-TUHEIHAsT QYHKIUU, BBITOJIHATh
3JIEMEHTapHOE UCCIIEA0BAHNUE U TIOCTPOEHUE UX I'pa(UKOB;

CBOOO/JIHO OMEpUPOBATh MOHATUSIMU: TIOKa3aTeldbHas M Jiorapupmudeckas QYHKIHH, HX
CBOICTBa U TpadMKH, UCIIOIB30BATh UX I'PpadUKH sl pEIICHUS YpaBHEHUH;

CBOOO/ZIHO OIEpPUPOBAaTh MOHSTUAMU: TPUTOHOMETPUUYECKAs OKPYXKHOCTb, OIpEe/ICHUE
TPUTOHOMETPUUECKUX (YHKIIMI YUCIOBOTO apryMEHTa;

UCMOJIb30BaTh IpaduKu (GYHKIMN JUIS MCCIEIOBAHUS MTPOLECCOB U 3aBUCUMOCTEH NMPHU pELIeHUn
3ala4 U3 JAPYruX Y4eOHBIX MPEIMETOB M PEaTbHOM JKU3HHU, BhIpaXaTh (popmyramMu 3aBUCHMOCTH
MEX/y BEJIMYUHAMU;

Hayana maTreMaTH4eCcKOro aHajImu3a:

CBOOOJHO ONEpUpOBaTh MOHATUAMU: apu]MeTHUecKas U TeoMeTpHuYecKas mporpeccus,
0eCKOHEeUHO YyObIBaroIlas TIeoMeTpUYecKas IPOrpeccHsi, JUHEWHBIM M SKCIIOHEHLUHMAIbHBIA pPOCT,
(hopMyIia CI0XKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O KOHCTAHTE;

HCIOJIb30BaTh IPOIPECCUU JIJISl PELICHMsI pealIbHBIX 3a]1a4 PUKJIaJHOIO XapaKTepa;

CBOOOTHO OIIEpUpPOBaTh HOHATHUSMH: II0CJIEI0BATENBHOCTD, CHoco0BbI 3a/laHus
IIOCJIEZI0BATEIBHOCTEN, MOHOTOHHBIE M OIPAHWYEHHBIEC I1OCJIEJOBATEIBHOCTH, TOHUMAaTh OCHOBBI
3apO’KJICHUS MaTEMaTHYECKOT0 aHaIM3a Kak aHaiu3a OECKOHEYHO MallbIX;

CBOOOJIHO ONEpUPOBaTh MOHATHSAMH: HENpepbIBHbIE (QYHKIMM, TOYKH pa3pbiBa rpaduka
(byHKIMH, aCHMOTOTHI Tpaduka QyHKINH;

CBOOOJHO ONEepUpOBaTh MOHATHEM: (DYHKIUS, HETIpephIBHAs HAa OTpe3Ke, MPUMEHATh CBOWMCTBA
HENpPephIBHBIX (PYHKIMHA I pellieHus 3a1a4;

CcBOOOJHO OMNEpUPOBATH MOHATUSMU: MEpBasi U BTOpas MPOU3BOAHbIE (DYHKIIMHU, KacaTelbHas K
rpaduky GyHKIUY;

BBIUUCIIATh TPOU3BOJHBIE CYMMBI, MPOM3BEACHUS, YACTHOTO W KOMIIO3UIIMM ABYX (DYHKIIHIHA,
3HATh IPOU3BOIHBIE AIEMEHTAPHBIX (PYHKINH;

HCIIOIH30BaTh TEOMETPUUECKUN B (PU3UUECKHUI CMBICI TIPOU3BOTHOM TSI pEIICHUS 3a/1a4.

MHoKecTBa M JIOTHKA:

CBOOOTHO OTIEPUPOBATH MOHATHIMHU: MHOXECTBO, OTIEpALlUU HaJl MHOKECTBAMH;



HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar JJid OMHCAaHUsl pPEANbHBIX IPOLIECCOB U
SIBIICHUH, TIPY PEIICHUH 3a/1a4 U3 IPYTUX YIeOHBIX MPEIMETOB;

CBOOO/IHO OIIEpPUPOBATh MOHATHIMU: ONPEICICHUE, TEOPEMA, YpaBHEHHE-CIIEACTBUE, CBOMCTBO
MaTeMaTHYeCKOro o0bEeKTa, I0Ka3aTeIbCTBO, PABHOCUIIbHBIC YPABHEHUS 1 HEPaBEHCTBA.

K xoniy o6yuenus B 11 kJacce oOydaromuics MOTYYHUT CIEAYIOIINE PEAMETHBIE PE3yIbTaThl
10 OTJENBHBIM TeMaM pabouell MporpaMMbl yueOHOro Kypca «Auredpa W Hayalla MaTeMaTHIeCKOTrO
aHaJIU3a»:

Yuciia 1 BBIYMCICHUSA:

cBOOO/IHO ONEPUPOBATH MOHATUAMU: HATYypaJIbHOE U I1I€JI0€ YUCIIO, MHOXKECTBA HATYypajIbHBIX U
LETIBIX YMCEJI, UCTIOIb30BaTh Nnpu3Haku aenumoctu nensix yucen, HOJl u HOK HarypanbHbIX uncen
JUTS pelleHus 3a/1a4, IPUMEHSTh anroputm EBkiuaa;

cBOOOJHO OIEpPUPOBATh MOHSATHEM OCTaTKa MO MOMAYIIO, 3alKChIBaTh HATypajbHbIE YHCIa B
Pa3IMYHBIX MO3ULMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJITHO OMEPUPOBATH MOHATUSMH: KOMIUIEKCHOE YHMCIIO U MHOXECTBO KOMIUIEKCHBIX UYHCET,
MIPEJICTABIATh KOMIUICKCHBIC YHCIIa B aNreOpamyecKoil M TPUTOHOMETPHUYECKON (opMe, BBITOIHATH
apudmeTryecKue onepamu ¢ HUMU U U300paXkaTh Ha KOOPJIMHATHON TIIOCKOCTH.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOOJHO OIEPHPOBATH MOHATHIMH: HUPPANMOHAIBHBIC, TOKA3aTEIbHBIC U JIOTAPU(PMUICCKHEC
HEPaBEHCTBA, HAXOJAUTh X PEIICHHS C TOMOIIBI0 PABHOCUIIBHBIX MTEPEXOIOB;

OCYILIECTBISATH OTOOP KOPHEH IPU PEelIEHUU TPUTOHOMETPUIECKOTO YPAaBHEHUS;

CBOOOJIHO  OMEpUPOBAaTh  MOHSATHEM  TPUTOHOMETPUYECKOE  HEPaBEHCTBO, IMPUMEHSTh
Heo0X0IuMBbIe (DOPMYJIIBI JIJIsl PEIICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUICCKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MMOHATHUSAMH: CHCTEMa U COBOKYITHOCTh YPAaBHEHUW U HEPABEHCTB,
PaBHOCUJIBHBIE CHUCTEMBI M CHUCTEMBI-CIEICTBHUS, HAXOAWTh PEHICHUS CHUCTEMbl M COBOKYIHOCTEH
paIoHaIbHBIX, UPPALMOHABHBIX, TOKa3aTENbHBIX U JIOTApU(MUYECKIX YPAaBHEHUH U HEPABEHCTB;

pemiath  palMoOHAJIbHBIE,  UpPpallMOHAJbHBIC,  TOKa3aTelbHbIE, JIorapupmuveckue U
TPUTOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCTBA, COJIEPIKAIINE MOYJIN U TTapaMeTPHhI;

MPUMEHSITh TpapuUecKre METOAbI Ui pPEelIeHHUs YPaBHEHHI M HEPaBEHCTB, a TaKXke 3a1ay C
rnapameTpamu;

MOJICJIUPOBATh peajbHbIE CUTYyallMH Ha S3bIKE anreOphbl, COCTABIATH BBIPAKEHUS, YpaBHEHUS,
HEpPaBEHCTBA M HUX CHCTEMbl 10 YCJIOBHMIO 3aJauyd, HCCIENOBAaTh IIOCTPOCHHBIE MOJEIH C
MCIOJIb30BaHUEM ammapara anreOpbl, HHTEPIPETUPOBATh MOJIYUYEHHBIH pe3ynbTar.

DOYyHKUUH U TPapuKu:

CTPOUTH TpadUKU KOMIO3UIIUU (PYHKITUN C TTOMOIIBIO DJIEMEHTAPHOTO MCCIIEOBAHUS U CBOMCTB
KOMITO3HITUH ABYX (DYHKIIHI;

CTPOUTH T€OMETPUIECKHE 00pa3bl ypaBHEHH U HEPABEHCTB HA KOOPAMHATHOM IIIOCKOCTH;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: TPa(UKH TPUTOHOMETPHUECKUX (PYHKIIHIA;

MPUMEHATHh (PYHKITUU JJI1 MOJICTTUPOBAHMS M HICCIICIOBAHUS PEATHHBIX TIPOIIECCOB.

Hauyana maTeMaTH4ecKoro aHajimsa:

WCIOJIb30BaTh TPOU3BOIHYIO JUIS UCCIIEIOBAaHUS (YHKIIMH HA MOHOTOHHOCTH M SKCTPEMYMBI,

HaXOJUTh HAUOOJIbIIICe U HAUMEHbIIIee 3HAYCHUS (PYHKIIMH HEMTPEPHIBHON HA OTPE3KE;

WCIIOIh30BaTh TMPOW3BOJHYIO NIJIi HAXOKICHHS HAWJIYUIIEro perieHUs B MPHUKIAAHBIX, B TOM
YlCclie COLUUATbHO-IKOHOMUYECKUX, 3ajadax, JUIsl ONpPENeNIeHHUs CKOPOCTH M YCKOpPEHHUs Mpollecca,
3aianHOTO PopMysoi win rpaduxom;

CBOOOJHO OMEpPHPOBATh MOHATUSAMHU: TepBOOOpa3Hasi, OMpPENEIEHHBI HHTETpal, HaXOIUTh
epBooOpa3HbIC AIEMEHTAPHBIX QYHKIIUNA U BBIYUCIIATH HHTETpa 1o ¢hopmyse HetoTona-JlelOnuna;



HAXO/UTh IUIOMIA/IU TUIOCKUX QHUTYP U 00BEMBI TEJT C IOMOIIBIO UHTETpaIa;

UMETh TPEICTAaBICHHE O MaTeMAaTUYeCKOM MOJCIIMPOBAHUKM HA TMPUMEpPE COCTABICHUS
g depeHIaTbHBIX YPABHCHHIA,

pemarh NPHUKIAIAHBIE 33aJauyd, B TOM YHCJIE COIUAIbHO-KOHOMHUYECKOTO W (PHU3UIECKOrO
XapakTepa, CpeICTBAMH MAaTEeMaTHYECKOTO aHAIIN3A.

COJAEPKAHUE OBYYEHUA

10 KJIACC

Yuciia ¥ BbIYUCICHUA

Parmonanbupie uyncna. OOBIKHOBEHHBIE M JECATHYHBIC JPOOH, TNPOLEHTH, OECKOHEUHBIE
nepuoaundeckue apobu. IlpumeHenune npoGeil W MPOLIEHTOB JIs pEIICHUs NPUKIATHBIX 3aJad M3
Pa3IMYHBIX OTpaCiIel 3HAHUN U peabHON KU3HU.

JleWicTBUTENbHBIE YHWCia. PamuoHanmpHBIE W HMppalMOHANbHBIE 4YHcha. Apudmerndeckue
Oomnepaly C JEHCTBUTEIBHBIMU YucCiIaMd. MoOayinb JEHCTBUTEIBHOIO 4YHMCIA M €ro CBOMCTBA.
[TpuGnnxEHHbBIE BEIUUCIICHUS, IPABUIIA OKPYTJIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH.

Crenens ¢ nenbiM nokasaresneM. bunom Hetorona. Mcnonb3oBanue noaxozsueii popmsl 3anucu
JNEUCTBUTEIIBHBIX YUCEN JUIS PELICHUs IPAKTUYECKUX 3a7a4 U IIPEACTABICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATYPaJIbHON CTENICHH U €T0 CBOMCTBA.

Crenenp ¢ paunMOHAJIBHBIM IIOKa3aTelleM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIIBHBIM
IIOKa3aTEeJIEM.

Jlorapudwm uncna. CoiicTBa norapudma. JlecsTHuHbIC U HaTypaJIbHbIE JIOTAPU(MBIL.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YMCJIOBOI'O apryMeHTa. ApKCHHYC, apKKOCUHYC U
ApPKTaHI'€HC YHUCIIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnaecTBa U TOXKAECTBEHHbIE peoOpa3oBaHus. Y paBHEHUE, KOPEHb YpaBHEHUsI. PaBHOCUIIbHbBIE
YPaBHEHU U ypaBHEHUs-CIEeACTBUA. HepaBeHCTBO, pelieHne HepaBEeHCTBA.

OcHOBHbIE METOJbl PEIICHUs LEIbIX U JAPOOHO-pAllMOHANBHBIX YpPaBHEHUH U HEPaBEHCTB.
MHorounessl OT OJHOM NEpEeMEHHOM. JlelleHHne MHOrO4JIEHa Ha MHOTIOWIEH C OCTaTKoM. Teopema
be3y. MHorounens! ¢ neiasiMu kosddunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COIEPIKALINX CTENEHH U KOPHH.

WppatmonansHble ypaBHeHNs. OCHOBHbBIE METO/bI PELICHHS UPPAlMOHAIBHBIX YPaBHEHUH.

ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHM.

[IpeoOpa3oBanue BBIpaXEHUN, COAECPIKAIINX JIOTAPU(MBI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE METOBI PELICHUS JIOTAPU(PMUUECKUX YPaBHEHUH.

OcHoBHble  Tpuronomerpuueckue  Gopmynsl. [IpeobpazoBaHne  TPUTOHOMETPUUECKUX
BBIpaKCHU. Pellienre TpuroHoOMeTpu4YeCKUX ypaBHEHUI.

Pemenne cucremM JIMHEMHBIX ypaBHEHUH. Marpuna CUCTEMBl JIMHEHHBIX YPaBHEHUM.
Onpenenurens MaTpuilbl 2X2, €ro reOMETPUYECKU CMBICT M CBOWMCTBA, BHIUMCICHUE €TI0 3HAYEHUS,
IIPUMEHEHHE OIPEACIUTENS ISl PEIICHUS] CUCTEMbl JIMHEHHBIX ypaBHEHHU. PeleHne mpuKiIagHbIX
3a/1a4 ¢ IMOMOILBIO CUCTEMBI JIMHEHHBIX ypaBHEHUN. McciaenoBanye NocTpOeHHOM MOJIEIH ¢ ITOMOILBIO
MaTpHLl ¥ ONPEIAECIUTEIIEH.

[TocTpoeHne MmaTeMaTHYECKHX MOJENEN peaJbHOM CUTyallMM C IIOMOLIbIO YPaBHEHHU U
HepaBeHCTB. [IprMeHeHNre ypaBHEHHI M HEPABEHCTB K PEUICHUIO MATEMATHYECKUX 3a7a4 MU 3a7a4 U3
pa3nuYHBIX 001aCTE HAYKH U peaIbHOM KHU3HH.



DOYyHKUMH U TPaPUKH

@yHKIMs, crocoOsl 3ananus GyHkuuu. Bzaumuo obpartabie ¢pynkumu. Komnosunus ¢yHKINH.
I'padux pynkumu. DnemenTapHbie npeoOpa3oBaHus rpadukoB GyHKINH.

OOnacte omnpesaeneHus W MHOXeCTBO 3HaueHuH ¢ynkumu. Hymn ¢ynkuun. IIpomexyrku
3HaKonocTosHcTBa. Y&THble M HeuérHble ¢QyHKkUMU. Ilepmogmueckue ¢yHkuuu. IlpomexyTtku
MOHOTOHHOCTH (yHKIMH. MakcUMyMmMbl W MHUHUMYMBI (GyHKuud. HawmOonpiiee W HauMeHbIee
3Ha4YeHUs1 QYHKIHUU HA IPOMEKYTKE.

JIuneliHast, KBaJapaTuyHas W ApoOHO-IMHEHHas (QyHKIMM. DJIEMEHTapHOE HCCIIEAOBaHUE HU
IIOCTPOEHHE UX I'paUKOB.

Crenennast pyHKIMS C HATypaJbHBIM U IeNbIM MoKazateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
U rpaduK KOpHS N-0i cTeneHn Kak GyHKIUN OOpaTHON CTENEHH C HaTypaJIbHBIM IIOKA3aTeJIeM.

IlokazarenbHass M jorapugmuueckas (QpyHKUMH, UX CBOHCTBa W Trpaduku. McnomszoBaHue
rpaduKoB QYHKIUH U1 pelIeHns ypaBHEHUH.

Tpuronomerpudeckass OKpy>KHOCTb, OTPEACICHUE TPUTOHOMETPUYECKHX (YHKIMHA YHCIOBOTO
apryMeHTa.

@DyHKIMOHANbHBIE 3aBUCHMOCTH B peallbHBIX Ipoleccax U siBieHusX. ['paduku peasbHbIX
3aBUCUMOCTEH.

Havyana maTeMaTH4eckoro anajimusa

IlocnenoBaTeabHOCTH, CIIOCOOBI 3amaHUsl MOCJIeAoBaTeIbHOCTEH. MeToa MaTeMaTH4eCKOn
UHAYKIMM. MOHOTOHHbIE UM OrpaHMYEHHBIC I10CJEAI0BAaTEIbHOCTH. VcTopus BO3HMKHOBEHUS
MaTEeMaTHYECKOro aHaJIN3a Kak aHajln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas ¥ reomerpuyeckas mporpeccur. beckoHeuHO yObIBaromias reoMeTpruuecKast
nporpeccusi. Cymma OeCKOHEYHO YOBIBAlOIEH T'eOMETpPHUYECKON mporpeccud. JIMHEWHBIH U
9KCIIOHEHIMAIBHBIA pocT. Yncno e. @opMyiia CI0KHBIX NPOLEHTOB. Mcnons3oBanue nporpeccuu s
pELIEeHNs PEANIbHBIX 3aJa4 IPUKIIAIHOTO XapaKTepa.

HenpepeiBHble QpyHKIMM U HUX CBOMCTBA. TOUkM pa3pbiBa. ACUMITOTHI IpapUKOB (QYHKIIMM.
CpoiicTBa (QyHKIUH HENpPEepbIBHBIX Ha OTpe3ke. MeToJl MHTEpBAJIOB JJsi DPELIEHUS HEPaBEHCTB.
IIpuMeHeHHe CBOWCTB HETIPEPBIBHBIX (DYHKLMHN 7S peleHHs 3a/1ay.

Ilepass u BTOpas mpousBogHble (yHKIMU. OmpeneneHue, reoMeTpudeckuii u (U3NUYecKuit
CMBICJ IPOU3BOIHOM. Y paBHEHHE KacaTeabHOU K rpaduky QyHKINU.

[IpousBonHbie 3meMeHTapHbIX (QyHKUMHA. [Ipon3BomHas CyMMbl, MPOU3BEAEHHS, YaCTHOTO WU
KOMIIO3ULIUH (DYHKITUH.

MHoxecTBa M JTIOTHKA

MHOXeCTBO, oOmepaluud HajJ MHOXXECTBaMHM M HX cBoWcTBa. [uarpammsl Diinepa—Benna.
[IpumeHeHne TeOpeTUKO-MHOKECTBEHHOTO ammnapara Jyuisi OMCaHUs pealbHbIX IPOIECCOB U SBJICHUIM,
IIPU PELICHNH 33/1a4 U3 IPYTUX YyU4eOHBIX IPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYeCKOro OOBEKTa, CJIEACTBHE, JI0Ka3aTeNbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS.

11 KJIACC

Yuciia v BBIYMCITCHUS

Harypanbublie u nensie yucna. [I[pumeHeHrne npru3HakoB AETUMOCTH LETbIX YHCEN, HanOOoIbIIni
obmuit nemurens (mamee — HOJl) m mammenbmee oOmee kpatHoe (manee — HOK), ocratkoB mo
MOJIYJTO, alropuT™Ma EBKITMAA [T peIIeHUs 3a/1a9 B IIEJIBIX YHCIax.

KomrnekcHpie uncna. Anredpandeckas ¥ TpPUTOHOMETpUYECcKasi (hOPMBI 3alTMCH KOMIUIEKCHOTO
grcna. Apudmernyeckue onepamnuy ¢ KOMIDICKCHBIMU 4uciiaMu. M300paxkeHne KOMIUIEKCHBIX YHCEl



Ha KOOpAuHATHOW Tiockoctu. Popmyna MyaBpa. KopHu N-oil creneHuW M3 KOMIUIEKCHOTO YHCIIA.
[TpuMeHeHne KOMIUIEKCHBIX YMCEeN JUTsl pelieHusT (PU3NYECKUX  TeOMETPUUECKUX 3a/1ad.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema ¥ COBOKYNHOCTb YPaBHEHHW W HEPABEHCTB. PaBHOCHIIBHBIE CHUCTEMBI U CHCTEMBI-
cIeACTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTbop KOpHEH TPUTOHOMETPUYECKUX YPABHCHHA C TIOMOIIBI0 TPUTOHOMETPHUECKOM
OKPYKHOCTH. Perienre TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELLICHHS T0KA3aTEeIbHBIX U JIOTapU(PMUUYECKUX HEPABEHCTB.

OcCHOBHBIE METOBI PEICHUS UPPALMOHAIBHBIX HEPABCHCTB.

OCHOBHbBIE METO/Bl PEIICHHUsS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX, WPPALUOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX YpaBHEHUI.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

IIpumeHeHne ypaBHEHM, CUCTEM U HEPABEHCTB K PEIIECHUIO MaTEeMAaTUYECKUX 3a7ad U 3ajad u3
pa3nUYHBIX 001acTel HAYKH U PeATbHOM KU3HH, HHTEPIPETAlUs OTYISHHBIX Pe3yIbTaToB.

DyHKIUH U TPaGuKU

I'papux xommosuimu QyHkuuil. I'eomerpuueckue oOpa3bl ypaBHEHUH U HEpPaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuieckre GyHKIUHU, UX CBOMCTBA U rPpaUKH.

I'paduueckne MeTOIBI pelIeHUs ypaBHEHHH W HepaBeHCTB. ['paduueckue METOIbI pelIeHus
3aJ1a4 ¢ napaMeTpamH.

Hcnonb3oBanue rpagukoB QyHKIMHA JUIsl UCCIEOBAHUS NPOLIECCOB U 3aBUCUMOCTEH, KOTOphIE
BO3HUKAIOT MPU PEUICHUM 3a/1a4 U3 IPYrUX YU€OHBIX IPEIMETOB U PEATbHOU XKU3HU.

Hayana maTeMaTH4eCKOro aHajm3a

[IpuMeHeHHe TPOM3BOJHONM K MCCIENOBAHUIO (YHKIUI Ha MOHOTOHHOCTH M 3KCTPEMYMBI.
HaxoxxaeHre HanOobIIero 1 HAMMEHbIIET0 3HAYeHU I HeTIPephIBHOM (PYHKIIUM Ha OTpEe3Ke.

[IpuMeHeHne NMPOM3BOIHON I HAXOXKICHHS HAWIYYIIErO0 PElIEHUs B NMPUKIAJHBIX 3a7adax,
JUISL OIIPEJICNIEHNS CKOPOCTH M YCKOPEHUs IIpolecca, 3aJaHHOro (popMysIon Wi rpa@uKoMm.

IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBooOpa3HbIX. I[lepBooOpasHble 3lIEMEHTApHBIX
¢bynkuuit. [IpaBuia HaxoXkA€HUS TIEPBOOOPA3HBIX.

NHuterpan. I'eoMeTpudecknii CMBICI HMHTETpana. BeluucieHue onpenenéHHoro MHTerpana Io
dbopmyne HeroTona-JleitoHuma.

[IpumeHeHne wuHTerpajsa Juid HaxOXAEHUS IUlomiagedl Iuiockux ¢uryp u  00bEMOB
F€OMETPUYECKUX TEIL.

[Ipumepsl pemennit auddepeHuranbHbIX ypaBHEHHH. MartemaTtuueckoe MOAEIUPOBaHUE
peaNIbHBIX MPOLIECCOB ¢ MOMOUIbIO AUPPEpEeHIINATbHBIX YPaBHEHUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

KosmnuecTBo yacos JJIeKTPOHHBIE
Ne HaumenoBaHue pa3jiesioB U
n/n TeM IPOrpaMmbl Bcero Kontpoyapie | (mnposic)
padoThI oOpa3oBaTe/ibHbIE
pecypchl
MHOK€eCTBO AEHCTBUTEIBHBIX https://www.yaklass.ru/
yrces. MHOTOUICHBI. https://ege.sdamgia.ru
1 PannonansHbIC ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI
JIMHEWHBIX YpaBHCHUMN
OyHKIHH U TPadUKH. https://www.yaklass.ru/
2 Crenennast QyHKIHSA C HETBIM 12 1 https://ege.sdamgia.ru
nokazaresieM
ApudmeTndeckuii KOpeHb N-ou https://www.yaklass.ru/
3 crenenu. VippanionaibHbe 15 1 https://ege.sdamgia.ru
ypaBHCHHS
[oxazaTenpHast GyHKITHSL. https://www.yaklass.ru/
4 T[TokasaTeNbHbIe ypaBHEHHUS 10 1 https://ege.sdamgia.ru
Jlorapudmuueckas QyHKIUS. https://www.yaklass.ru/
5 Jlorapugmuueckue ypaBHEHHs 18 1 https://ege.sdamgia.ru
Tpuronomerpuyeckue https://www.yaklass.ru/
6 BBIPA)KEHUS M yPaBHEHUS 22 1 https://ege.sdamgia.ru
ITocienoBaTeIbHOCTH U https://www.yaklass.ru/
7 POTPECCUU 10 1 https://ege.sdamgia.ru
HenpepbiBHble QyHKINH. https://www.yaklass.ru/
8 IIpousBoaHas 20 1 https://ege.sdamgia.ru
[ToBTOpenue, 06001IIEHNE, https://www.yaklass.ru/
9 CHCTEMATH3aLMs 3HAaHUH 5 1 https://ege.sdamgia.ru
OBUIEE KOJIMYECTBO YACOB I10 136 9
I[MTPOIT'PAMME
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11 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KonTpoJbHbIE
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypcsbl
UccnenoBanue GpyHkuumii ¢ https://www.yaklass.ru/
1 TOMOILIBIO TTPOU3BOIHOI 22 1 https://ege.sdamgia.ru
[TepBooOpasHas 1 uHTETpal https://www.yaklass.ru/
2 12 1 https://ege.sdamgia.ru
I'padpuku TpUTOHOMETPHUECKUX https://www.yaklass.ru/
3 GbyHKIHi. 14 L https://ege.sdamgia.ru
Tpuronomerpuyeckue
HEpaBEHCTBA
HppanuonanbHsie, https://www.yaklass.ru/
4 [IOKa3aTelIbHbIE U 24 1 https://ege.sdamgia.ru
norapuMUUecKre HePaBeHCTBA
KomrnekcHpie uncna https://www.yaklass.ru/
5 10 1 https://ege.sdamgia.ru
HarypainbHble u niensle yucia https://www.yaklass.ru/
6 10 1 https://ege.sdamgia.ru
Cucrembl paruoOHaIbHBIX, https://www.yaklass.ru/
7 UPPaIMOHATEHBIX 12 1 https://ege.sdamgia.ru
MOKAa3aTeIbHBIX U
JoTapu(PMUYECKUX YpaBHEHUM
3azauyu ¢ mapaMmeTpamu https://www.yaklass.ru/
8 16 1 https://ege.sdamgia.ru
[ToBTOpenue, 06001IEHNE, https://www.yaklass.ru/
9 cHCTeMaTH3aLKs 3HAHUI 16 1 https://ege.sdamgia.ru
OBILIEE KOJIMYECTBO YACOB I10 136 9
I[MPOTPAMME
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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



https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/

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



https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://www.yaklass.ru/
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https://ege.sdamgia.ru/

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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