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@enepanbHas pabouas mporpamMma Mo ydeOHOMy mpeamery «Marematuka» (0a30BBI ypPOBEHB)
(mpenMeTtHast oOnacth «Maremarrka W WH(POpPMATHKA») BKIIOYACT TOSCHUTEIBHYIO 3aIlUCKy, COICpP)KaHUE
00y4eHHUs, TUIAHUPYEMBbIE Pe3yIbTaThl OCBOSHHS IIPOrPaMMBI 110 MaTeMaTHKe, TEeMaTHUYeCKOe IIIaHHPOBaHHE.

[TosicHuTenpHas 3ammMcKka OTpakaeT OONIMe e W 3a/Ja4d W3YYEHHUS MaTEeMaTUKH, XapaKTePUCTUKY
MICUXOJIOTUYECKUX TPEANOCHUIOK K €€ M3Y4YEeHHIO OOYdYaloUIMMHUCS, MECTO B CTPYKType y4eOHOro IJiaHa, a
TaKXKe MMOJXOIbl K 0TOOPY COICPIKaHUS, K ONPEICICHUIO TUTAHUPYEMBIX PE3YJIbTaTOB.

Conepxxannie 0OyueHHsI pacKpbIBaeT COJEpKATelbHbIE JIMHUM, KOTOpBIE NpPEIJIaraloTcs s
00513aTEILHOTO U3YUYEHHSI B KAXKJIOM KJIACCE HA YPOBHE CPEIIHETO 00IIero 0Opa3oBaHusl.

[Imanupyemble pe3yibTaThl OCBOCHHS HPOTPaMMBI IO MaTeMaTHKe BKIIOYAIOT JIMYHOCTHEIE,
METaIpeIMETHBIE PE3yJIbTAaThI 32 BECh MEPUOJI OOYUYCHHUSI HA YPOBHE CPEIHEr0 O0IIEro oOpa3oBaHuUs, a TAKKE
MPEIMETHBIC JOCTHKEHHS 00YUYAIOMIETOCs 32 KaXK/IbIH T0/1 00yUCHHS

IHOACHUTEJIBHAA 3AIIMCKA

IIporpamma o mMareMaTHKe Ha ypOBHE cpefHero oOriero odpazoBaHus pazpadoraHa Ha ocHoBe OI'OC
COO c yuéroM COBpeMEHHBIX MUPOBBIX TPEOOBAaHM, MPEIBSIBIAEMBIX K MATEMAaTHYECKOMY 0Opa30BaHUIO, U
TpaaulMii poccuiickoro obpa3zoBaHus. Peanmuzaiusi mporpamMmbsl MO MaTeMaTHKe OOECHEUMBACT OBIIAJCHUE
KITIOYEBBIMH KOMITETCHIIUSMH, COCTABIISIOMIMMU OCHOBY JJISi CAMOPA3BUTHS W HEMPEPHIBHOIO 00pa30BaHMUS,
LIEJIOCTHOCTh OOIIEKYJIBTYPHOI'O, TIMYHOCTHOT'O U TI03HABATENILHOTO PA3BUTHUS JIMYHOCTH O0YUaIOIIUXCSL.

B mporpamMme mo mMareMaTuKe yYTEHBI MICH U MMOJIOKeHHs KOHLENIMHM pa3BUTHS MaTEMaTHYeCKOTO
obpazoBanust B Poccuiickoit ®enepauuu. B cooTBeTcTBUM ¢ Ha3BaHMEM KOHLENIMM, MaTeMaTHYeCKOe
o0pa3oBaHHe JODKHO, B YaCTHOCTH, MPEIOCTABISATH KaXIOMY OOYdYaromeMycsi BO3MOXKHOCTh JIOCTHIKCHUS
YPOBHS MaTeMAaTU4YE€CKUX 3HAHUH, HEOOXOIMMOTro I JajbHeHIel ycrnenHoH »xu3Hu B oouiectse. FiMeHHO Ha
pelIeHre 3TOM 3aJjauy HalleJIeHa IporpaMma 1o MaTemMaTruke 0a30BOro ypoBHsI.

B snoxy mnudpoBoii Tpancdopmamuu Bcex chep uenoBEUECKOW IesTeIbHOCTH HEBO3MOXHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM ©Oe3 0a30BOil MareMaTW4ecKOW MOJATOTOBKH. YK€ B IIKOJIE
MaTeMaTHKa CIYXHUT OMOPHBIM MPEIMETOM JUIl U3YyYEHHs] CMEXHBIX JUCHMIUIMH, a B XKHM3HHM MOCJE IHIKOJIBI
peanbHON HEOOXOIMMOCTHIO CTAHOBHUTCS HEMPEPHIBHOE OOpa3zoBaHUE, YTO TPeOyeT MOJHOLIEHHOW 0a30BOM
00111€00pa30BaTEeIbHON MOATOTOBKH, B TOM YHCIIE€ U MAaTEMaTHYECKOW. ITO 00YCIIOBIEHO T€M, YTO B HAIllU JHU
pacTéT YHCIO CHEeNUaNbHOCTEH, CBA3aHHBIX C HEMOCPEJCTBEHHBIM INMPHUMEHEHHEM MaTeMaTHKU: U B cdepe
HSKOHOMHKH, U B OM3HECEe, U B TEXHOJIOTMYECKHX 00aCTAX, U JlaXke B TyMaHUTapHbIX cpepax. Takum obpazom,
Kpyr oOydJarommuxcs, I KOTOPbIX MAaTeMaTHKa CTAHOBUTCS 3HAYMMBIM TIPEJAMETOM, CYIIECTBEHHO
pacumpsiercsi.

[IpakTuyeckass TMOJIE3HOCTh MaTeMaTHKH OOyCIIOBIEHAa TeM, 4YTo €€ TPeAMETOM  SBISIOTCS
(GbyHIaMeHTalIbHbIe CTPYKTYpPbI HAILIIET0 MUPA: MPOCTPAHCTBEHHBIE (POPMBI U KOJMYECTBEHHBIE OTHOIIEHUS OT
MPOCTEUIINX, YCBaWBAEMBIX B HETOCPEJCTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOKHBIX, HEOOXOJWMBIX IS
pa3sBUTHS HAyYHbIX M TEXHOJOTMYECKMX MHJeH. be3 KOHKpEeTHhIX MaTeMaTH4eCKUX 3HaHUMl 3aTpyAHEHO
MMOHWMaHWE TPUHITUIIOB YCTPOUCTBA U MCIIOJIb30BAaHMSI COBPEMEHHOW TEXHUKH, BOCTIPUATHE W UHTEPIPETAIINS
pa3Ho0Opa3HOi COIMaTbHON, SKOHOMUYECKOH, MOIUTHYECKOH HH(popMauy, MaaodpGeKTUBHA OBCEIHEBHAS
MpaKkTU4YecKass JesTeIbHOCTh. KaXIoMy dYelnoBeKYy B CBOCH JKM3HU TPHUXOIUTCS BBITIOIHATH JIOCTaTOYHO
CIIO’)KHBIE Pacy€Thl U COCTABJIATH HECIOXKHBIE aJTOPUTMBbI, HAXOJIUTh HY)KHbIEe (OPMYJIBI U MPUMEHATH HX,
BJIAJIETh TMPAKTHUYECKUMH TMPHEMAaMH TEOMETPUYECKHX H3MEPEHHH W TOCTPOCHHWH, YUTaTh WH(OPMAIHIO,
NPEJCTaBICHHYIO B BUAY TaOJIUI, IUarpaMM U IpaHKoOB, KHUThb B YCIOBHMAX HEONPEACNEHHOCTH U MOHUMATH
BEPOATHOCTHBIN XapaKkTep ClIydailHbIX COOBITHH.

OnHOBpEMEHHO C pacHIMpeHneM chep NMPUMEHEHUS MaTeMaTHKH B COBPEMEHHOM o0IecTBe BcE Ooiee
Ba)XHBIM CTAHOBHUTCS MAaTEMAaTHYECKHH CTHUJIb MBIIUICHHS, TPOSBISIONIMNACS B ONPEISIEHHBIX YMCTBEHHBIX
HaBblKax. B mpomecce u3yueHHss MaTeMaTUKU B apceHal NPUEMOB M METOJOB MBIIUICHUS YEJIOBEKa
€CTECTBEHHBIM 00pa30M BKJIFOUAIOTCS MHIAYKIHS U IEAYKIHS, 0000IeHHEe U KOHKPETHU3AIUs, aHaIM3 ¥ CHHTES,
Kinaccuukanuss W cucTeMaru3auus, abcrparmpoBaHue W aHajuorus. OOBEKTbl MaTeMaTHYeCKHX
YMO3aKJIIOYEHUH, MpaBUiIa HUX KOHCTPYMPOBAHUS pPACKPBIBAIOT MEXAHM3M JIOTMUECKHX IOCTPOEHU,
CIIOCOOCTBYIOT BBIPaOOTKE YMEHHS (OPMYIHPOBATh, OOOCHOBBIBATH W JIOKA3bIBATh CYXKACHHUS, TEM CaMbIM
pa3sBUBAIOT JIOTMYECKOE MbIIIJIEHHE. MareMaTuke MNPUHAMISKUT Beaylas poib B (OpMUPOBAHUU
AITOPUTMUYECKON KOMITOHEHTHI MBIIIUIEHUS M BOCIUTAHUU YMEHHH NEHCTBOBATh MO 3aJaHHBIM aJITOPUTMaM,
COBEpPILICHCTBOBATh M3BECTHbIE M KOHCTPYMPOBATh HOBBIE. B mporecce pelieHus 3a1ad - OCHOBHOM y4eOHON
NeSTeIbHOCTH Ha YPOKaX MaTeMaTHKH - Pa3BUBAIOTCS TBOPUECKasl M MPHUKIAHAS CTOPOHBI MBIIIICHHS.



OOydeHrne mareMaTHKe AaéT BO3MOXKHOCTh pPa3BUBaTh y OOyUAIONIMXCS TOYHYIO, PallMOHAIBHYIO H
WH(POPMATUBHYIO pedb, YMEHHE OTOMpaTh HamOoOJee MOIXOSAININE SI3bIKOBBIE, CHMBOJIUYECKUE, TpadUueCKue
CpeICTBA JJIsl BRIPAKCHUS CY>KJICHUHN M HATJISTHOTO UX TPECTABICHUS.

HeoOxonuMbIM KOMIIOHEHTOM OOIIe KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHMM SABIIETCS oOOIIee
3HAKOMCTBO C METO/IaMH [TO3HAHUS AEUCTBUTEIBHOCTH, IPEACTABIECHUE O IPEIMETE U METO/I€ MAaTEMATHKH, €TO
OTJIMYUS OT METO/IOB €CTECTBEHHBIX U I'YMAaHUTAPHBIX HayK, 00 0COOEHHOCTAX MPUMEHEHUS MaTeMaTUKH IS
pelIeHHs] HAy4YHbIX U MPHUKIATHBIX 331a4. TakuM o0pa3zoM, MaremMaTndeckoe oOpa3oBaHHe BHOCHT CBOM BKJIAJ
B (hopmupoBaHue 0011Iei KyJIbTyphl YeIOBEKa.

N3ydyeHne mMaTeMaTUKH CIOCOOCTBYET 3CTETMUYECKOMY BOCIMTAHUIO YEJIOBEKA, IOHUMAHHUIO KpacoThl U
U3SIIECTBA MATEMATUYECKUX PACCYXACHUM, BOCIPUATUIO TEOMETPUUYECKUX (POPM, YCBOCHUIO UJIEU CHMMETPHH.

[TpuopurerHbiME 1esIMU 00y4eHus: MmaremaTrke B 10-11 xmaccax Ha 6a30BOM ypOBHE SIBJISIFOTCS:

(dbopMUpOBaHHE LEHTPAIbHBIX MAaTEMaTHYECKUX MOHATUN (YUCIO, BEIMYMHA, TeoMeTpudeckas Qurypa,
NEpPEMEHHAsA, BEPOSITHOCTb, (YHKIHUs), OOECHEeUMBAIOIINX IPEEMCTBEHHOCTh U IEPCHEKTUBHOCTD
MaTeMaTHYeCKOro o0pa3zoBaHus 00y4arOIINXCS;

MOJIBEICHNE O0YYarOIMXCS Ha JOCTYITHOM JUIi HUX YPOBHE K OCO3HAHHMIO B3aUMOCBSI3M MAaTEMAaTUKU U
OKpY>KaIoIllero MUpa, MOHNMaHHEe MaTEMATHKHU KaK 4YacTH OOIIel KyIbTyphl YEIIOBEUECTBA,

pa3BUTHE MHTEIJIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEM 00y4arommxcs, I03HABATEIbHOMN
aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KPUTUYHOCTU MBILUICHHUS, HHTEpECca K H3yUYEeHUIO0 MaTeMaTHKU;

dopmupoBanre  (YHKIMOHATIHHOH  MaTeMaTHYeCKOH  TPaMOTHOCTH:  yMEHHUS  paclo3HaBaTh
MaTEeMaTHYECKHUE aCTIEKThl B PEANIbHBIX KU3HEHHBIX CUTYAIUSIX U MPU U3YYCHHUH JAPYTUX y4EOHBIX MPEIMETOB,
MIPOSIBJIEHUS] 3aBUCHMOCTEM M 3aKOHOMEPHOCTEW, (hOpPMYyJIMpPOBATh UX HA S3bIKE MAaTEMaTHUKU M CO3/1aBaTh
MaTeMaTHYeCKUe MOJENH, MPUMEHSATh OCBOCHHBIM MaTeMaTHYeCKHil ammapaT A peleHUs: MPaKTHKO-
OpPUEHTUPOBAHHBIX 33/1a4, MHTEPIPETUPOBAThH U OLIEHUBATDH MOJyUYEHHBIE PE3YJIbTATHI.

OCHOBHBIMU JIMHHSMH cojiepkaHusi MatemMaTuku B 10-11 kmaccax siBisiroTcs: «Hucna U BBIYUCICHUSY,
«Anrebpa» («Anredpanyeckue BbIpaXKEHUs», «YpaBHEHHS M HepaBeHCTBa»), «Hawama matemaruueckoro
aHanuza», «l'eomerpus» («l'eomerpuyeckue QUIyppl W HUX CBOHCTBa», «M3MepeHne TreoMeTpuYecKuX
BEIMYMH»), «BeposTHOCTh M crTaTUCTUKa». JlaHHbIE JIMHUU pa3BUBAIOTCA NapajuIeIbHO, KaxKaas B
COOTBETCTBUHM C COOCTBEHHOM JIOTMKOH, OHAKO HE HE3aBUCHUMO OJIHA OT JPYroi, a B TECHOM KOHTaKT€ U
B3aumojeiicteuu. Kpome 53Toro, ux oOBEOMHSET JOTMYEcKas COCTaBJSAIOUIas, TPaJAULMOHHO MpHUCYIIas
MaTeMaTHKe W MPOHHU3BIBAIOIASA BCE MAaTeMaTHUECKHE KYpPCHl U cojiepkarenbHble TuHun. ChopmynupoBaHHOE
B ®I'OC COO TpeboBaHUE «BIAJICHHE METOJAaMHU JOKA3aTeIbCTB, AITOPUTMAMHU PEIIEHUS 3a/ad, YMEHHE
(bopMynHUpOBaTh OMpPEIEICHHSI, AKCHOMBI 1 TEOPEMBI, IPUMEHSITH X, TPOBOJAUTD TOKA3aTEIbHBIE PACCYKICHUS
B XOJ€ pELIEHHUs 3aJad» OTHOCUTCA KO BCeM Yy4eOHbIM KypcaM, a (OPMHUPOBAHME JIOTUYECKUX YMEHUM
pacripeiesgeTcs o BceM rogaM o0y4eHHs Ha YPOBHE CpeJIHEro o01ero oopa3zoBaHusl.

B cootBerctBun ¢ ®I'OC COO mareMaTuka SIBISIETCS 00s3aTENIbHBIM MPEAMETOM Ha JIAHHOM YpPOBHE
obpazoBanus. Ilporpammoil 1o MaremaTMke @pegycMaTpuBaeTcs U3ydeHHe ydeOHOro mpeaMera
«MartemaTika» B paMkKax TpE€X Y4eOHBIX KypcoB: «Anredpa M Hadajla MaTeMaTUYEeCKOro aHalIHu3an,
«"eomerpusi», «BeposTHOCTH M cTaTucTUKa». DOpMHpOBaHUE JOTMYECKUX YMEHUW OCYIIECTBIAETCS Ha
MPOTSKEHUH BCEX JIET 00y4eHUsI Ha YPOBHE CpeHEro o01iero o0pa3zoBaHus, a 3JIEMEHTHI JJOTUKH BKIIFOUAIOTCS
B COJIepKaHUE BCEX HA3BaHHBIX BBIIIE YUEOHBIX KypPCOB.

OO1mee 9MCIIO YacoB, PEKOMEHIOBAHHBIX JIJIs M3ydeHHs mareMatukd - 340 gacoB: B 10 xmacce - 170
qacoB (5 gacoB B Hezeno), B 11 kmacce - 170 gacoB (5 4acoB B HEZEIIO).

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 MATEMATHKE HA YPOBHE
CPEJHETI'O OBIIEI'O OBPA30OBAHUA

M3ydyeHne MaTeMaTHKH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWS HANpPaBICHO Ha IOCTH)KCHHE
00Y4YalOIIUMUCS JIMYHOCTHBIX, METANPEIMETHBIX U IMPEIMETHBIX 00pa3oBaTEeIbHBIX PE3yJIbTATOB OCBOCHHS
y4eOHOro MmpeMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare n3yueHuss MaTeMaTUKU HA YpOBHE CpeaHero o0miero o0pa3oBaHus y ooydaromierocst 0yayT



c(hOpMHUPOBAHKI CIEAYIOIINE TNIYHOCTHBIC PE3YIbTATHI:

1) rpaxaanckoro BoCIMTAHMS:

chOpPMHUPOBAHHOCTH TPAKIAHCKON TO3MIMKM O0YJAIOMErocss Kak akTHBHOTO M OTBETCTBEHHOTO WeHA
poccuifickoro 06IIecTBa, MpPEACTABICHHE O MATEMATHYECKHX OCHOBAX (YYHKIMOHHPOBAHHS PA3THUHBIX
CTPYKTYp, SABIEHHH, TIPOIENYp TpPAKIAHCKOTO oOmIecTBa (BBIOOPH, ONMPOCHl M JIPYTOE), YMEHHE
B3aHMOI[eI>iCTBOBaTB C CONUAJIbHBIMH MHCTUTYTAMU B COOTBETCTBUU C UX q)yHKHI/IﬂMH 1 Ha3HAa4YCHUEM,

2) NaTPHOTHYECKOTO BOCIHTAHMS:

c(hOPMHUPOBAHHOCTh POCCUICKON TPaXIaHCKON HUIACHTHYHOCTH, YBOKCHUS K MPOIUIOMY M HACTOSIIEMY
POCCHIICKOM MaTEMaTUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTUKEHUAM POCCHUICKUX MAaTEMAaTUKOB U POCCHMCKOM
MaTEMaTHYECKON IIKOJBI, HCIOIB30BAHUE OSTUX JOCTHXKCHHA B JPYrHMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOI0 BOCHHTAHHUS:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoja, c(hpopMHUpPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS,
TUYECKOIO MOBEJCHMSI, CBA3aHHOIO C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUH HAyKU U JIEATEIbHOCTBIO
y4€HOT0, 0CO3HAHUE JIMYHOT'O BKJIAJ[a B IOCTPOEHUE YCTOMYMBOro Oy 1yILETO;

4) ICTCTUICCKOTO BOCIIMTAHUSA

9CTETUYCCKOC OTHOHICHUC K MHPY, BKIKOYAA ICTCTUKY MATCMATHYCCKUX SaKOHOMepHOCTeﬁ, O6’L€KTOB,
3aaa4, peIHCHI/IfI, paCCY)KIIGHHﬁ, BOCIIPUUMYHUBOCTE K MATCMATUYCCKHUM ACIICKTaM PpPa3jIMdHbIX BHI0B
HCKYCCTBaA,

5) ¢usnueckoro BocnuTaAHUSN:

c(OPMHPOBAHHOCTh YMEHHUS MPHUMEHSATh MaTEeMaTW4YeCKHe 3HAaHWsS B HHTEpecax 3/I0pOBOTO U
Oe3onmacHoro oOpa3a >KM3HM, OTBETCTBEHHOE OTHOLIEHHME K CBOEMY 3/0POBBIO (310pOBOE IHUTaHMUE,
cOATaHCUPOBAHHBIN PEXUM 3aHATHH W OTIbBIXa, peryisipHas (u3ndeckas axkTHBHOCTB), (pu3mueckoe
COBEPILICHCTBOBAHNUE IIPH 3aHATUAX CIIOPTUBHO-030POBUTEIBHON JEATEIBHOCTHIO;

6) TpyaoBoro BocnuTaHusA:

TOTOBHOCTh K TpPYAY, OCO3HaHUE IIEHHOCTH TPYAOTIOOUs, HHTEpPEC K pas3audyHbiM chepam
npodeccnoHaNbHON NESATENbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOW U €€ MPHIOKEHHUSIMH, YMEHHUE COBEpIIaTh
OCO3HaHHBIN BBIOOP Oymymiel nmpodeccuu U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHbBIE TIJIaHBI, TOTOBHOCTh H
CIOCOOHOCTh K MaTeMaTHUeCKoMy oOOpa3oBaHUI0 M CaMOOOpa30BaHUIO Ha MPOTSHKEHUH BCEH >KU3HH,
TOTOBHOCTBH K aKTUBHOMY YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a/1a4 MAaTEMaTHYECKON HAIIPaBICHHOCTH;

7) 7KO0J0rH4ecKOro BOCIIHTAHMS:

c(hOPMUPOBAHHOCTh JIKOJIOTHYECKON KYyJIbTYphl, TOHWMAHHE BIUSHUS COIHMAITHBHOIKOHOMHYECKUX
MPOLIECCOB HA COCTOSIHWE TMPUPOJHOW M COLMAIbHOW Cpedbl, OCO3HAaHHME TJI00ATbHOTO XapakTepa
9KOJIOTUYECKUX TPOOJIeM, OpUEHTAlMs HAa TMPUMEHEHHWE MaTEeMaTHYECKUX 3HAHWM JUIsl pEelIeHHUs 3a7ady B
o0nacTu OKpyXKaromiel cpeipl, IUIAHUPOBAHHE IOCTYNKOB M OIEHKM WX BO3MOXKHBIX MOCIEACTBHMA IS
OKpY>Kalolllel cpesl;

8) ueHHOCTH HAYYHOIO MO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKH H
OOLIECTBEHHOM MPAKTHKM, TOHMMAHWE MAaTeMATUYECKOW HayKd Kak c(epbl YelOBEYECKOH IeATeTbHOCTH,
STamoB €€ pasBUTUS M 3HAYMMOCTH [UI DA3BUTHsS IMBHJIM3AIUH, OBJIAJCHHUE SI3HIKOM MATEMATHKH U
MaTeMaTHYECKOH KyJIbTYpOH KakK CpEJCTBOM IIO3HAHHS MHPa, TOTOBHOCTH OCYIIECTBJIATH MPOEKTHYIO H
HCCIIEIOBATENBCKYIO JIEATENBHOCTD HHIMBHYaIbHO U B TPYIITIE.

METANPEAMETHBIE PE3YJIBTATbBI

B pesynpTare ocBOEHHS MpOrpamMMbl IO MaTeMaTWKE HAa YpPOBHE OCHOBHOTO oOIIero oOpa3oBaHUs Y
oOyuatomerocsi OynyT c(opMHpOBaHBl MeTalnpeAMETHBIE PE3yJbTaThl, XapaKTEPU3YIOLIUECs OBJaJCHUEM
YVHUBEPCATbHBIMUA TIO3HABATECILHBIMHU JCHCTBUSAMH, YHHBEPCATHHBIMA KOMMYHUKATUBHBIMU JIEHCTBUSAMHU H
YHUBEpPCAJIbHBIMU PETYIATUBHBIMU 1€HCTBUSMHU.

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe efiCTBUS
basoBble Jlornyeckue 1eMcTBUA:



BBISIBIIAIT W XapaKTEPH30BaTh CYLIECTBEHHBbIC MPH3HAKKM MAaTEeMaTHYECKUX OOBEKTOB, IOHSITHUH,
OTHOIICHUH MEXIy MOHATUSAMHU, (QOpPMYIHPOBATH OIpENeiIeHHs] TMOHSATHI, yCTaHAaBIMBATh CYLIECTBEHHBIN
MPU3HAK KJIacCU(PUKALIMU, OCHOBAHUS U1 0000IIEHUS 1 CPAaBHEHUS, KPUTEPUU MPOBOAMMOTO aHANIN3A;

BOCIPUHUMATh, (HOPMYJIUPOBATh M MPEeOOpPa3OBBIBATH CYXACHUSA: YTBEPAUTEIbHBbIE U OTPULIATEIIBHBIE,
€IMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHEIC,

BBISIBJISITh MaT€MaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOpeuHs B (Qakrax, JaHHbIX,
HAOJIOACHUAX U YTBEPKACHUSAX, IPEUIaraTh KPUTEPUH /IS BBISIBJICHUS 3aKOHOMEPHOCTEH M TPOTHBOPEUHIA;

JIeN1aTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEIYKTUBHBIX U MHAYKTHUBHBIX YMO3aKIIOUEHUU,
YMO3aKJIFOUEHHUH 10 aHAJIOTHH;

IIPOBOAUTH CAaMOCTOSITEJIBHO ~ JIOKA3aTelNbCTBA MATEMaTHMUECKUX YTBEP)KICHUM (IIpsMblE M OT
MPOTUBHOT0), BBICTPAWBATh apPryMEHTALMIO, MPUBOAUTH TPUMEPHI U KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BbIOMpPATh cI1OCOO pelieHus ydeOHOU 3ajauM (CpaBHMBATh HECKOJIBKO BapUaHTOB pEILEHUs, BbIOUpPATh
HanboJee MOAXOAIMUHN ¢ y4ETOM CaMOCTOSTENILHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBbie nccienoBarebckue 1eiCTBHUS:

WCIIOJB30BATh BOMPOCHI KaK HCCIICAOBATENILCKUNA WHCTPYMEHT IO3HAHHS, (HOPMYyTUpOBaTH BOIPOCHI,
¢bukcupyomue NpoTUBOpeure, NpodieMy, YCTaHaBIMBaTb HCKOMOE M JaHHOe, (OpMHPOBATh THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MTO3ULUIO, MHEHHUE;

IIPOBOAUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIM OJKCIIEPUMEHT, MCCIENOBAHUE II0 YCTaHOBJIECHUIO
0CcOOEHHOCTEH MaTeMaTHYECKOTO 0OBEKTa, SBJICHHUS, IPOIIECCa, BHISIBICHUIO 3aBHCUMOCTEH MKy 00BEKTaMHU,
SIBJICHUSIMH, TIPOLIECCAMH;

CaMOCTOSITENTFHO (DOPMYIIMPOBATH OOOOIIEHHS] M BBIBOJBI MO Pe3ybTaTaM IPOBENEHHOTO HAOIIOACHUS,
UCCIIEI0BaHMs], OLIEHUBATh JOCTOBEPHOCTH MOJIyYEHHBIX PE3Y/IbTAaTOB, BEIBOJAOB U 000OILICHUIA;

IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOLIECCA, a TAK)KE BBIBUIATDH MPEATIONIO0KEHHS O €r0 Pa3BUTUU B
HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JeUIUTH MHPOPMAINH, JAaHHBIX, HEOOXOAMMBIX I OTBETa HAa BOMPOC U JJS PEIICHUS
3aJ1a4y;

BBIOMpaTh WH(GOPMALIMIO M3 HMCTOYHHUKOB PA3NUYHBIX THIIOB, aHAJIU3UPOBATh, CUCTEMATH3UPOBATH U
MHTEPIPETUPOBATH HHPOPMALIMIO Pa3IMYHBIX BUJIOB U (POPM MpEACTABICHNUS;

CTPYKTYpUPOBaTh HH(OPMAIIHIO, TPEJICTABISITH €€ B PA3IMYHBIX (opMax, WILTIOCTPUPOBATH TpapUIeCcKH;

OLICHMBATh HAJIE&KHOCTh HHGMOPMALIUM 1O CaAMOCTOSITENIbHO  C(HOPMYJIUPOBAHHBIM  KPUTEPHSIM,
chOpMyITUPOBAHHBIM CAMOCTOATEIBHO.

KoMmyHukaTHBHbBIEe yHHBepcaibHble YueOHbIe 1elCTBUA:

BOCIIPUHMMATh U (OPMYIMPOBATH CYKACHUS B COOTBETCTBUU C YCIOBMSMHU U LENSIMU OOLIEHHUS, SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHUS 10 X0y
pelIeHns 3a/1a4l, KOMMEHTUPOBATh MOJYyYEHHBIN PE3yiIbTaT;

B X0Jie¢ OOCYXJEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOHl TeMbl, MpPOOJIEMBl, pelacMoin
3aJ1a4uM, BBICKA3bIBATh MJIEH, HALEJICHHBIE HA IOUCK PELICHMS, COIOCTABIIATH CBOU CY)KJEHUS C CYKIECHUSIMU
JIPYTUX YYaCTHUKOB Juaiiora, oOHapyXHBaThb pa3IMuu€ U CXOJACTBO IO3ULUH, B KOPPEKTHOH Qopme
(bopMyIMpOBaTH pa3HOTIACHS, CBOM BO3PAXKEHUS;

MIPEJICTaBIATh PE3yJbTaThl PEIICHUs 3a7aud, SKCIIEPUMEHTA, UCCIEI0BaHus, MMPOEKTa, CAMOCTOATEIHHO
BbIOMpPATh (pOpMaT BEICTYIIJICHUS C YUETOM 3aJ1au MPE3eHTAllud U OCOOCHHOCTEH ayIuTOPHH .

PeryisiTuBHbIe YHHBepcaJibHbIe yUeOHble AeiicTBUS
Camoopranmu3anmus:

COCTaBJIAATH ILIaH, aJITOPUTM PEIICHUA 3aaydu, BBI6I/IpaTI) crIoco0 peuicHusd C y’—IéTOM NMCIOIIINXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PELICHUN € yUETOM
HOBOU MH(pOpPMAITIH.

CaMOKOHTPOJIb, SMOIHMOHAIbHBII HHTEJJIEKT:

BJIJIETh HABbIKAMHU [I03HABAaTEJIbHOW pediekcud KaK OCO3HAHMSI COBEpUIaeMbIX JEHCTBUN H
MBICITUTENIBHBIX MPOILIECCOB, UX PE3YyJIbTATOB, BIAJETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS Tpoliecca 1
pe3ynbTaTta petieHusl MaTeMaTH4ecKol 3a/1auu;

MpEeABUAETh TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUM 33Ja4l, BHOCUTb KOPPEKTHBHI B



JeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JAHHBIX, HAWICHHBIX OIITHOOK, BHISIBJICHHBIX TPYIHOCTCH;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa I W YCIOBUSAM, OOBSCHATh NPHUYUHBI TOCTHIKCHHUS WU
HEJIOCTHKCHHS PE3YJIbTATOB JCSITEIBHOCTH, HAXOUTh OIIUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1esITeILHOCTD:

MOHMMATh W HCIIOJIb30BAaTh TPEUMYIIECTBA KOMAHIHON W WHIWBHUIYaTbHOW pPabOTHl MPU PpEHICHUU
yueOHBIX 3a/ia4y, NMPUHUMATh IeJIb COBMECTHOW JIEATEILHOCTH, IUIAHHMPOBATH OpPTaHU3aIlMI0 COBMECTHOMN
paboThI, pacmpenensTh BUABI padOT, TOTOBAPHUBATHCS, 0OCYXKIATh MPOIECC U pe3yibTaT paboThl, 0000IIaTh
MHEHHSI HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B T'PYNIOBBIX (opmax paboThl (0OCYXIeHUs, OOMEH MHEHUMH, «MO3TOBBIC IITYPMBI» U
WHBIC), BBINOJHATH CBOI YacTh Pa0OThI U KOOPJMHHPOBATH CBOW NICHCTBHS C JPYTMMHU 4WICHAMH KOMAaHIbI,
OIICHMBATh KAueCTBO CBOETO BKJIAJa B OOMIUN MPOAYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM yYaCTHHKAMU
B3aWMO/ICVCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3ysbTaThl OCBOCHMS NPOrpaMMbl 110 MaTeMaTHKe Ha 0a30BOM YpOBHE Ha YypOBHE
cpeaHero ob1ero oopa3oBaHMsl MPEACTABICHBI 110 roJlaM 00y4YeHHUsl B paMKaX OTJENIbHBIX Y4€OHbIX KypCOB B
COOTBETCTBYIOIIUX pa3Jielax IporpaMMbl [0 MATEMaTHUKE.

OEJIEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A»
IHOACHUTEJIBHAA 3AIIUCKA

VY4eOHbl Kypc «Ainrebpa M Hayajga MaTeMaTHYECKOrO aHalIM3a» SBISETCS OJAHMM U3 Haubosee
3HAYUMBIX B MPOrpaMMe CPeIHEro oOmIero oOpa3oBaHHUA, MOCKOIBKY, C OAHONH CTOPOHBI, OH OOECIeurBaeT
MHCTPYMEHTAJIbHYIO 0a3y Ul U3yYEHHS BCEX €CTECTBEHHO-HAYYHbIX KYpPCOB, a C APYTroil CTOPOHBI, popMUpyeT
JIOTUYECKOe M aOCTPAKTHOE MBINIJICHHE OOY4YalolIMXCsl Ha YPOBHE, HEOOXOAUMOM [UIsl OCBOCHHUS Y4YEOHBIX
KypcoB MH(POPMATHUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH. B pamkax ydeOHOro kypca «Anredpa u
Hayajla MaTeMaTMYecKOro aHaiu3a» oOydarolluecs OBJaJeBalOT YHHUBEPCAJIbHBIM S3bIKOM COBPEMEHHOMN
HayKH, KoTopas GOpMyIHpYyeT CBOU TOCTHKEHUS B MaTEMaTHUECKOH opMe.

VY4uebHbIil Kypc anreOpbl U Hayall MaTeMaTHMYECKOTO aHalu3a 3aKJa/bIBa€T OCHOBY JUISl YCIIELIHOTO
OBJIQJICHUS] 3aKOHAMU (U3UKH, XUMUH, OWOJOTMM, IOHUMAHHUS OCHOBHBIX TEHAECHUUN HKOHOMUKH H
OOIIIECTBEHHON KHM3HM, TI03BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHM(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HMCII0JIb30BaTh UX B IIOBCEHEBHOM KM3HU. B Toke Bpemst oBlaieHne abCTPaKTHBIMU U
JIOTUYECKH CTPOTMMM MAaTEMATHYECKUMHU KOHCTPYKIHUSAMH pa3BUBAET YMEHHE HAxXOJIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh UICTUHHOCTb YTBEP)KJEHUS, HCIOIb30BaTh 0000IIEHNE U KOHKPETU3alHIo, a0CTparupoBaHue 1
aHajoruto, (GopMHpyeT KpeaTMBHOE M KpUTHUYECKOe MbllUleHHe. B Xxonxe wu3ydeHus anreOpsl M Hayan
MaTeMaTUYeCKOro aHajin3a Ha YPOBHE CPEAHETo OOIIero o0pa3oBaHus 00y4YarOIMUecs MOTy4atoT HOBBIN OIBIT
pelIeHNs NPUKIAAHBIX 337a4, CAMOCTOSATENBHOIO MIOCTPOEHUSI MaTEMaTHUECKUX MOJEIIEN PEAIbHBIX CUTYallui
U UHTEPIIPETAlUN MOJyYEHHBIX PELICHUM, 3HAKOMSTCS C MpUMEpaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE, HAYKE U B UCKYCCTBE, C BBIIAIOIIMMUCSA MAaTEMATUUECKUMHU OTKPBITHSMH U UX aBTOPAMH.

VYueOHbIi Kypc areOpsl M HaYaJl MaTEMAaTHYECKOTO aHaIM3a 00J1a/1aeT 3HAYUTEIHbHBIM BOCITUTATEIHHBIM
MOTEHIMAJIOM, KOTOpBIA peau3yercss Kak uepe3 y4deOHbIH Marepuain, CIOCOOCTBYIOMIMHM (HOPMUPOBAHMIO
Hay49HOT'O MHUPOBO33PEHUs, TaK U Yepe3 crenuduky yaeOHOH NeaTeTbHOCTH, TPEOYIoel caMOCTOATEeILHOCTH,
aKKYpaTHOCTH, TPOJIOJIKUTEIbHON KOHLIEHTPALlM BHUMAHUSA U OTBETCTBEHHOCTH 3a MOJyUYEHHBIN PE3yJIbTaT.

B ocHoBe MeTonuku oOydyeHus anreOpe v HadyajaM MaTeMaTHYecKOIo aHalli3a JIEKUT JesTeIbHOCTHBIN
MPUHLIMI 00yUEHUS.

B cTtpykType mporpaMmsbl 1o aiaredpe M HaualaM aHajdu3a BBLACISIOTCS CIEIYIOLIUe COoJep’KaTelbHO-
MeTouyeckue JUHUM: «Yucna U BhIYUCIEHUA», «DYHKIUU U Tpapuku», «YpaBHEHUS U HEPABEHCTBAY,
«Hauasa MaTemaTueckoro aHanmusa», « MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATENBHO-METOJUYECKHE
JUHUM M3y4yaloTCS Ha NPOTSHKEHMM [JBYX JIeT OOy4deHHMsl Ha YpOBHE CpeaHero ooOmiero oOpa3oBaHMs,
€CTECTBEHHO [OMNOJHSS APYr Jpyra M IOCTENEHHO HACBIAsACh HOBBIMM TE€MaMu U pasjenamu. JlaHHBIH
yueOHBI KypC SIBISIETCS WHTErPaTUBHBIM, IOCKOJBKY OOBEIHWHSAET B cebe coaep)KaHHe HEeCKOIbKUX
MaTeMaTHYeCKUX JAUCIUIUIMH: anredpa, TPUTOHOMETPHS, MaTeMaTWYeCKHH aHaiu3, TEeOpuss MHOXKECTB U
npyrue. [1o mepe Toro kak oOyuaroniyecsi OBIaJeBalOT BCE 0ojiee MUPOKUM MaTeMaTUYECKUM allnapaToM, y
HUX TIOCJIEIOBATENbHO (OPMUPYETCS M COBEPIICHCTBYETCSI YMEHHME CTPOUTh MAaTeMaTU4ecKyl0 MOJeNb
peasibHOM CHUTyalluu, TMPUMEHATh 3HAHUA, [OJIyueHHble B Yy4yeOHOM Kypce «Anredpa u Hayana



MaTEeMaTHYECKOT0 aHaIM3ay, JUIs PelICHUs] CaMOCTOSTENbHO c(HOPMYIMPOBAHHOM MaTeMaTHYECKOW 3aaadu, a
3aTe€M UHTEPIPETUPOBATH IOIYUEHHBII pe3ybTar.

CopepxarenpHo-MeTOoIMYecKass JUHUA «YHucina W BBIUMCICHMS» 3aBepliaeT (OpMHpPOBaHHE HABBHIKOB
MCTIOJIb30BAaHUS JICHCTBUTEIBHBIX YHCEN, KOTOpOe OBLJIO HA4aTO HAa YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS.
Ha ypoBHe cpennero oOmiero o6OpazoBaHuss o0coboe BHUMaHHE yaAenseTcs (OPMHUPOBAHUIO MPOYHBIX
BBIYUCIIUTENILHBIX HABBIKOB, BKJIFOUAIOIINX B CE0sI MCIIOJIb30BAaHUE PA3IMYHBIX (OPM 3aIHMCH JEHCTBUTEILHOTO
YUCJIa, YMEHHE PALMOHAJIBHO BBIOJHATh JCHCTBUS C HUMH, J€JaTh MNPUKHUJIKY, OLEHHUBATh PE3YJbTAaT.
OOyuaromuecss TOMY4YalOT HABBIKM TMPUOIMKEHHBIX BBIUYMCIICHUM, BBIIOJHECHUS JCWCTBUN C YHCIAMH,
3alMCaHHBIMH B CTaHJIAPTHON (QOpPM €, HUCIIOJIb30BAHUS MaTeMaTHYEeCKUX KOHCTAHT, OI[CHUBAHHS YHCIIOBBIX
BBIPAYKECHHUIA.

ConeprxatenbHast TUHUS «YPaBHEHUS U HEPABEHCTBAY PEAIM3yeTCs Ha MPOTSHKEHUH BCETo O0Y4YEHHUs Ha
YpOBHE cpeAHero o0uiero 0opazoBaHus, MOCKOJIBKY B KKJIOM pa3jielie MPOrpaMMbl MIPEIYCMOTPEHO peLICHHE
COOTBETCTBYyIOIMX 3afad. OOywarommecss OBJAJEBAIOT PAa3NUYHBIMA METOAAMH  PEUICHHUS  LEJNbIX,
paloHaIbHBIX, UPPALMOHAIBHBIX, OKA3aTENbHbIX, JOrapu(@MHUUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHUH,
HEPaBEHCTB M MX cUCTeM. llodydeHHbIe YMEHHS WCHOJB3YIOTCS MPH HMCCIEIOBAHUU (YHKIHUNA C TOMOIIBIO
MIPOM3BOIHOM, PEIICHUH MPUKIAJAHBIX 3a/1a4 U 33[a4 Ha HaXOK/IeHHWE HAaHOOJBIINX U HAUMEHBIINX 3HAYEHUN
¢bynkuuu. JlaHHas copepkaTeNbHas JIMHUS BKIIOYaeT B ceOs Takke (OpMHpPOBaHHUE YMEHHI BBITIOIHSATH
pacuéTtel o Gopmynam, Mpeodpa3OBaHUs LENbIX, PAIMOHATBHBIX, HPPALIMOHAIBHBIX H TPUTOHOMETPUUYECKUX
BBIDOKCHHI, a TakKe BBIPAXKCHUHN, COACpXKANIMX CTeneHu u JorapudMmbel. braromaps u3ydeHUIo
anreOpanveckoro Marepuaia IPOUCXOIUT JalbHEWIlee pa3BUTHE aJTOPUTMUYECKOTO M aOCTPaKTHOTO
MBIIUICHUST 00ydJarommxcsi, (GOpPMUPYIOTCS HABBIKM JCAYKTUBHBIX PACCYXICHHH, PaOOThI C CHMBOJIbHBIMU
dbopMamMu, TpelnCcTaBICHHUs] 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJE PAaBEHCTB U HepaBeHCTB. Auredpa
npeuiaraeT 3((EeKTUBHbIE HHCTPYMEHTHI ISl PEIICHUS TPAKTHUYECKHMX M E€CTeCTBEHHO-HAYYHBIX 3a/ad,
HaIJISIIHO JEMOHCTPUPYET CBOU BO3MOXKHOCTHU Kak s13bIKa HAYKH.

CopepxarenpHo-MeToMyecKass JIMHUA «DyHKUMM M TpapUKW» TECHO IMEpeIieTaeTcss ¢ APYTUMHU
JUHUSAMH y4eOHOTO Kypca, MOCKOJIbKY B KAKOM -TO CMBICIIE 33J]a€T MOCIEI0BAaTEIbHOCTh U3YUEHUsI MaTepuaa.
N3ydyeHue cTeneHHOM, MMOKa3aTeIbHON, JIOTapu(pMUUYECKOH M TPUTOHOMETPUUECKUX (PYHKIMM, UX CBOMCTB U
rpadMKoOB, UCTIOIb30BaHUE (DYHKIMHA AJIS pelIeHus 3a/lad U3 JIPYTUX y4eOHbIX MPEAMETOB U pealbHOM KU3HU
TECHO CBSI3aHO KAaK C MAaTEMATHMYECKUM AHAJINW30M, TaK U C PEIICHWEM ypaBHEHWH M HepaBeHCTB. IIpu stom
OonbllIOe BHUMaHHWE YyAensercs (OPMUPOBAHUIO YMEHHUS BbIpaXaTb (opMylaMH 3aBUCUMOCTH MEXAY
pa3IMYHBIMM  BEJIMYMHAMHU, HCCJIENOBaTh IOJy4YeHHble (YHKIUH, CTPOUTh HX rpaduxu. Marepuan
COJIEPKATENILHON JIMHUYU HALIEJIEH HA Pa3BUTHE YMEHHUH U HABBIKOB, MO3BOJISIOUIMX BbIpaXKaTh 3aBUCHUMOCTH
MEX1y BEIMYMHAMU B pazIu4yHoON (opme: aHaIUTHYECKOM, rpaduyeckoil u cinoBecHOW. Ero uzydenue
CIOCOOCTBYET PA3BUTHIO AITOPUTMUYECKOTO MBILIUIEHUS, CIIOCOOHOCTH K OOOOIIEHUI0 M KOHKPETH3alluH,
HCIIOJIb30BAaHUIO AHAJIOTHIA.

CopepxarenpHas nauHMs «Hadama MaTeMaTHMYeCKOro aHaliM3a» IO3BOJISIET CYIIECTBEHHO DPACIIUPUTH
Kpyr KaKk MaTeMaTU4YeCKHX, TaK M MPUKIAIHBIX 3a7ad, JOCTYNHBIX OO0YYaroIIMMCs, Y KOTOPBIX MOSIBIISIETCA
BO3MOYKHOCTh HCCIIEIOBaThb M CTPOUTH TIpaduku (PYHKUUH, ONpENeNsTh WX HauOOJbIIME W HAMMEHBIIHNE
3HAYEHUS, BBIUMCIATH IUIOMAAU (uUryp u OOBEMBI TeNl, HAXOAUTh CKOPOCTH M YCKOPEHHS IPOLECCOB.
CopnepxarenpHasi JTUHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH MOCTPOCHHS MaTEMATUYECKUX MOJEJIEN peabHBIX
CUTyallul, HaX0KJIEHUS HAWIY4lIer0 pEeUIeHHs] B NMPUKIAJAHBIX, B TOM YHUCIE COIUAIBHO -I3KOHOMHYECKUX,
3ajayax. 3HAKOMCTBO C OCHOBaMM MAaTeMaTHYECKOTO aHalu3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-IOTMYECKOr0 M KPEaTHMBHOI'O MBIILICHHS, (POPMUPOBAHUIO YMEHUN paclO3HaBaTh MPOSBIICHUS
3aKOHOB MaT€MaTHKH B HayKe, TEXHUKe M HcKyccTBe. OOyuaromuecs: y3HAIOT O BBIIAIOLIMXCS pe3yibTarax,
MOJIYYEHHBIX B XOJI€ Pa3BUTHSI MaTeMaTHKU KaK HayKH, U UX aBTOpax.

CopepxarenpHo-MeTOMYECKasT JIMHNAA «MHOXECTBA U JIOTMKa» B OCHOBHOM IIOCBSILIEHA 3JI€MEHTaM
TEOPUU MHOXKECTB. TEOpPETHKO -MHOKECTBEHHBIE IPEICTABICHHS IPOHU3BIBAIOT BECh KypC IIKOJBHON
MaTeMaTHKU M MpeularaloT Haulojiee YHUBEPCATIbHBIN SI3bIK, O0BETUHSIOMNI BCEe Pa3/iebl MaTEMAaTUKU U €€
MIPUJIOKEHUH, OHM CBSI3BIBAIOT Pa3Hble MaTEMATHUYECKUE NUCLMIUIMHBI B eAuHOe 1enoe. [loaTomy BaxkHO nath
BO3MOYKHOCTh OOy4aromieMycss MOHUMaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK COBPEMEHHON MaTeMaTHUKU H
HCIIOJIB30BAaTh €r0 JISl BBIPAKEHNS CBOUX MBICIICH.

B yue6HOM Kypce «Anrebpa W Hayajga MaTeMaTHMYECKOrO aHAINM3a» MPUCYTCTBYIOT TaKXKe OCHOBBI
MaTEeMaTHYeCKOro MOJEIMPOBAHMs, KOTOpbIe MpPHU3BaHbl COOPMHUPOBATH HABBIKM MOCTPOCHUSA MoOJIEeH
peanbHBIX CHUTYyalluii, MCCIEIOBAHUS ITHX MOJIEJNIEH C NOMOIIBIO ammapara anreOpbl ¥ MaTeMaTHYeCKOro
aHaIM3a W WHTEPHPETALMM IOJIYyYEHHBIX pe3ynbTaToOB. Takue 3alaHus BIUIETEHBl B KAaXKIbIM M3 DPa3JeioB
IPOTrpaMMbl, TIOCKOJIBKY BECh MaTepuain y4eOHOro Kypca IIMPOKO HCHOJIB3YETCs Ui PEIleHUs MPHUKIAIHBIX



3ajad. [Ipu pemeHuN peanbHBIX MPAKTHUECKUX 3a7jau 00ydarouIrecs pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCs, HCIOJIB30BAaTh aHAJIOTHI0, 0000IaTh U KOHKPETU3WPOBATH
npobnemy. JlesTenbHOCTh MO (HOPMUPOBAHMIO HABBIKOB PpEIICHUS TPHKIAIHBIX 3a7ady OpraHu3yeTcs B
IpolLecce U3y4eHus BceX TeM y4eOHOro Kypca «Anredpa U Hayajla MaTeMaTUYECKOTO aHATTH3ay.

OOmiee 4MCIIO YacoB, PEKOMEHJIOBAaHHBIX JUIA H3y4eHHs YdyeOHOro Kypca «Anrebpa W Havaja
MaTeMaTHYecKoro aHanmu3ay, - 170 gacos: B 10 kiacce - 68 yacoB (2 vaca B Hezenmo), B 11 kmacce -102 gaca (3
yaca B HEZCIIIO).

COJAEPKAHUE OBYYEHUA
10 KJTACC
Yuciia 1 BbIYUCICHUA

Panmonanbhblie uncia. OOBIKHOBEHHBIE U IECATHUHBIE JPOOHU, IPOLEHTHI, OECKOHEUHbIE IEPUOIUIECKIE
apobu. Apudmernyeckre orepalnuu ¢ padoOHAIBHBIMUA YHCIaMU, PeoOpa30BaHUS YMCIIOBBIX BBIPAKCHUU.
IIpumenenue npobei M MPOLEHTOB Ul PELICHUs NPHUKIAJHBIX 337ad W3 PA3JIMYHBIX OTpaciedl 3HaHUN U
peanbHON KU3HU.

JelicTBuTenbHble 4ucia. PanuoHanbHble M HppalMOHAIbHBIE 4Mciaa. ApH(METHYECKHe Olepalnuu ¢
necTBUTENbHBIMU uMciaamMH. [IpuOak€HHbIE BBIUMCIEHMS, NpaBUJa OKPYIJIEHUs, NPUKHJIKA U OLEHKa
pe3yJibTaTa BBIYMCIICHUH.

Crenenb ¢ nensiM nokaszareneM. CtanaapTHas ¢opma 3alucH JeHCTBUTENFHOrO Yncia. VMcnonp3oBanue
noaxoasmeit GopMel 3anmucu JEHCTBUTENIBHBIX YUCEN JUISl PELICHMs MPAKTUYECKUX 3a/1ad U NpeACTaBICHUs
JAHHBIX.

Apudmernueckuii KOpeHb HaTypaJbHOM cTemeHu. JIeWcTBUS ¢ apUMETHUYECKUMH KOPHAMHU
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCHHYC M TaHI'€HC YHMCIIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHT€HC YHCIOBOIO
aprymMeHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnaecTBa U TOXAECTBEHHbIE MPe0Opa30BaHUSL.

IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETpHUYECKUE (DOPMYIIBI.

YpaBHeHHE, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo ] MHTEPBAJIOB.

Pemienue nesbx U 1poOHO-pAIMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pemrenne nppanoHanbHBIX YPABHEHUN U HEPABEHCTB.

PelreHre TpUroHOMETPUYECKUX YPABHEHU.

[IpuMeHeHne ypaBHEHMII M HEPABEHCTB K PEIICHHUIO MATEMAaTHYECKUX 3a1ad M 3a4a4 U3 Pa3IMYHBIX
obJiacTeil HayKH U peaJlbHOM KHU3HH.

DOyHKIUH U TPadUKH

@Oynk1us, crocoOsl 3aganus GyHkuuu. I'paduk Gynxumun. BzaumHo oOpaTHble GyHKINH.

OO6nacte ompeneneHuss W MHOXeCTBO 3HaueHMd QynHkumu. Hymu ¢dyaxnuu.  IpomexyTtku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKITUH.

CrenenHas QyHKIHMS C HaTypaJlbHbIM M LieJbIM Toka3arteneMm. E€ cBoiictBa u rpaduk. CpoiicTBa u
rpaduK KOpHS N-Oi CTETIEHH.

TpuronomeTrpuyeckass OKpPYXHOCTb, OIpeleieHHe TPUTOHOMETPUYECKHX (YHKIUH  YHCIOBOIO
apryMeHTa.

Hauana maTeMaTH4ecKoOro aHajan3a
[TocnenoBarenbHOCTH, CIIOCOOBI 33AaHUs TIOCIE0BaTeIbHOCTE. MOHOTOHHBIE MTOCIEI0BATEILHOCTH.
Apudmernueckas U TreoMeTpuueckas mporpeccud. beckoHeyHo yObIBaromiasi reoMeTpHyYecKas
nporpeccusi. Cymma GECKOHEYHO YyObIBaroIeil reoMeTpudeckoit nporpeccun. @opmMysa CI0kKHBIX MPOLEHTOB.
Hcnonb30BaHre IpOrpeccuu sl pelieHts peasibHbIX 3a/a4 MPUKJIaJHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

MHosecTBO, omnepanMu HaJx MHoxecTBaMmu. [luarpammel Oiinepa-Benna. IlpumeHeHne TeopeTuko-
MHO’KECTBEHHOI'O amrnapara JJIsl ONMCAHMs PEAJIbHBIX IPOLIECCOB U SIBJICHUH, IIPU PEIICHUU 3a1a4 U3 APYTUX
y4eOHBIX IIPEMETOB.

Onpenenenue, Teopema, CIeICTBUE, 10Ka3aTEILCTBO.

11 KJIACC



Yuciaa 1 BBIYUCTICHUSA
Harypanbnsle u niensie uncina. [Ipu3Haku AeIUMOCTH LENbIX YHCEIT.
Crenenb ¢ pallMOHAIBHBIM MOKa3atesaeM. CBONWCTBA CTETICHH.
Jlorapudm ymcna. JlecaiTudHbIC U HATYpaAIbHbBIC JIOTAPU(PMBI.

YpaBHeHUs1 1 HEPABEHCTBA

[IpeoOpazoBanue BeIpaXEHUMN, COIEPKAIINX JTOTapU(PMBI.

[IpeoOpazoBaHue BEIpaXEHUH, COAEPIKAIIUX CTEIICHHU C PAIlMOHATHLHBIM MTOKA3aTEIIeM.

[Ipumepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[TokazarenbHbIE ypaBHEHHS U HEPABEHCTBA.

JlorapudMuueckue ypaBHEHHS 1 HEPaBEHCTBA.

Cucrembl JIMHEWHBIX YypaBHEHUU. PelieHue NpUKIAIHBIX 3a7a4 C I[OMOIIbIO CHUCTEMbl JIMHEHHBIX
YpaBHEHUH.

Cuctembl U COBOKYITHOCTH PallUOHATIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTUYeCKUX 3a7ad M 3ajJad U3
pa3aMyYHbIX 00JacTel HayKH U peaslbHOM JKU3HU.

DOyHkuuH U rpaguku

Oynkuus. Ilepuoanueckue ¢ynxiuu. I[IpomMexxyTku MOHOTOHHOCTH (GYHKIHMH. MaKCUMyMbl H
MUHUMYMBI pyHKIMK. Hanbonpee n HanMeHblee 3HaueHHE (PYHKIIMH Ha TPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rPaUKH.

[Toka3zarenbHast 1 norapudmMudeckas GyHKIHH, UX CBOWCTBA U TPapHKH.

Hcnonb3oBanue rpadukoB GyHKUUN A7 pelieHUs] ypaBHEHHUH U JIMHEHHBIX CHCTEM.

Ucnons3zoBanne rpadukoB GYHKIMA [ HKCCICAOBAHMS TPOLIECCOB M 3aBHUCHUMOCTEH, KOTOpbHIE
BO3HUKAIOT IPH PEILICHUU 3a]au U3 APYIUX YUeOHBIX ITPEIMETOB U peabHON JKHU3HU.

Havajia MmaTeMaTH4eCKOI0 aHAJIHM3a
HenpepsiBable pyHKIMN. MeTOA HHTEPBAJIOB /IJIs pEILIEHUs] HEPABEHCTB.
[IpousBonnas ¢pyHkuu. I' eomeTpryueckuii 1 GU3NYECKUI CMBICI TPOU3BOIHOM.

[Ipon3BoiHbIE 371eMEHTAPHBIX (PyHKIMNA. DPOpMYIIbl HAXOKICHUS IPOU3BOAHON CYMMBI, IPOU3BEACHUS U
Y4aCcTHOTO (DYHKIIMH.

[IpumeHneHne Tpou3BOJHON K UCCIIEOBAHUIO (PYHKIIMHA HA MOHOTOHHOCTh M 3KcTpeMyMbl. Haxoxaenue
HauOOJIBIIEr0 U HAMMEHBIIET0 3HaYeHNs (DYHKIIMU Ha OTpPE3Ke.

[IpuMeHeHne NPOM3BOJHOM I HAXOXKACHHWS HAWIYYIIErO PEIICHHs B NPUKIAJHBIX 3a1adax, I
OIpeJIeJIEHUs] CKOPOCTH Ipoliecca, 3alaHHOT0 (OpMYIIOi MU rpaduKoM.

[TepBoobOpaznas. Tabmauna nepBooOpasHbIX.

WuTterpan, ero reoMmeTpudeckuii 1 pusndeckuit cMbici. Berancienne nnarterpana no gpopmyne Hetorona-
JleiiOHuna.

NPEAMETHBIE PE3YJIbTATBI
K koniy o6yuenus B 10 kiacce 00Oydaromuiicst OTY4UT CIAEAYIOIINE PeAMETHbIE Pe3yJIbTaThl:

Yucaa v BLIYUCTIEHUS

OTIEpUPOBATh TOHATUSMHU: PAIMOHATBHOE U JCWCTBUTEIHHOE YHCIO, OOBIKHOBEHHAs M JECATHYHAsS
IpOoOb, TPOLICHTHI;

BBITIONHSATH apu(hMETHUIECKUE ONEPALNH C PAIMOHATLHBIMH U JEHCTBUTEILHBIMU YHCIIAMU;

BBITIOJTHATH MPUOIMKEHHBIE BRIUUCIIEHHUS, UCTIONB3YS TIpaBujia OKPYTJICHUS, AeNIaTh TPUKUAIKY U OIEHKY
pe3yibTaTa BRIUUCICHUN;

OTepUpPOBaTh TMOHATHSIMH: CTEMEHb C I[eNbIM TOKa3aTeneM, CTaHaapTHas ¢opMa 3amucu
JEUCTBUTENFHOTO 4YHCJIa, KOPEHb HATypaJdbHON CTENEeHHW, HCIOJIB30BaTh MOIXOANIYI0 (OpMYy 3alHCH
JNEHUCTBUTENBHBIX YUCEN JIJISl PEILICHUs] MPAKTUUECKUX 3a7a4 U MPEACTABICHUS JAHHbBIX;

ONEPUPOBATh MOHSTUSIMHU: CHHYC, KOCHHYC W TaHI€HC MPOU3BOJBHOIO YIJIa, HMCIOJIb30BAaTh 3aMKUCh
MIPOU3BOJILHOTO yTJIa yepe3 0OpaTHBIE TPUTOHOMETPUYECKHE (DYHKIIUU.

YpaBHeHMsI M HEPABEHCTBA:

OICpHUPOBATH HNOHATUAMU. TOXICCTBO, YpaBHCHUC, HCPAaBCHCTBO, neiaoc, panroHaJIbHOC,
UppalMOHAIILHOE YpaBHEHNE, HEPABEHCTBO, TPUTOHOMETPHUECKOE YPaBHEHHUE;

BBIMOJIHATE TPe0oOpa3oBaHUSl TPUTOHOMETPUYECKHX BBIPAKEHUH M pemaTb TPUTOHOMETPUYECKUE
YpaBHEHUS,



BBIMOJIHATE TPeoOpa3oBaHusl IENbIX, PALHMOHAIBHBIX W HPPALMOHAIBHBIX BBIPAKEHUH M pelaTh
OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHATIBHBIX U UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB;

NPUMEHSATh YPaBHEHHUS M HEPABEHCTBA IS PELICHHS MaTEeMaTWYeCKHX 3ajad M 3a7ad U3 Pa3IU4HbIX
oOJacTelt HAyKH U peasIbHOW KU3HH,

MOJICIMPOBAaTh pealibHble CHTYyallMd Ha S3bIKE anreOpbl, COCTAaBIATH BBIPAKEHUS, YpaBHEHHS,
HEpPaBEHCTBA [0 YCIOBUIO 3aJ1a4H, UCCIIEI0BATh IOCTPOSHHbIE MOJIENIN C UCIIOJIB30BAaHUEM alIapara aareopsl.
DyHKIUH U TPaQUKH:

OIIEpUPOBATH MOHATUAMM: (YHKLHUA, CIOCOOB! 3aJaHusl (PYHKUUHU, 00JIACTh ONpPEENICHUS] 1 MHOXKECTBO
3Ha4eHUH QyHKUIUH, rpaduK QyHKINN, B3AUMHO OOpaTHBIC (PYHKIUH;

ONEpPUPOBATh MOHATUAMU: UYETHOCTH M HEUYETHOCTh (YHKIMH, HYJIM (QYHKUUH, I[POMEKYTKH
3HAKOIIOCTOSIHCTBA,

UCIOJIb30BaTh Tpauky QyHKIMH U1 peLIeHns ypaBHEHUH;

CTPOUTh W 4YWUTATh Tpaduku JTUHEWHOW (DYHKIMH, KBaJpaTUUHOM (PYHKIUH, CTECICHHOM (PYHKIUH C
LIEJIBIM [TOKa3aTesIeM;

WCTOJIB30BaTh TPaQUKH (PYHKIUH IS HCCIIEI0BAaHUS MPOLIECCOB U 3aBUCHMOCTEN NIPU PELICHNUH 3a7a4 U3
JPYTUX y4eOHBIX MPEAMETOB U pPeaIbHOM XKHU3HH, BbIpakaTh (POpMyJIaMHi 3aBUCUMOCTU MEXKIY BEIMYMHAMHU.

Havyana maTeMaTH4eckoro aHajimsa:

OTIepUPOBATH MOHATUSAMU: MTOCIEA0BATEIHLHOCTD, apu(MeTHYecKasi 1 reOMeTprudecKasi MPOTrPeCcCHH;

OTIEpUPOBATH MOHATUAMU: OECKOHEUHO YOBIBaIOIIas reoMeTpUYecKasi Mporpeccusi, cymma OECKOHEYHO
yOBIBaIOIIEH reOMEeTPHUUECKON POrPEeCcCui;

3aJ1aBaTh NOCJIEA0BATEIbHOCTH PAa3IMYHBIMU CIOCO0aMU;

UCIIONIb30BaTh CBOMCTBAa IMOCIIEOBATEIbHOCTEH U TPOTPECCHM [UIsl pElleHUs peaabHBIX 3ajad
MIPUKJIAHOTO XapaKTepa.

MHo:KkecTBa M JIOTHKA:

OHepI/IpOBaTI) IIOHATHUAMU. MHOXKECTBO, onepam/m Haad MHOXECTBaMU,

HCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Uil ONKMCaHUs PEAJbHBIX IPOLECCOB U SIBICHUM,
IIPU pEIICHNH 3a]a4 U3 IPYTUX y4eOHbIX MPEAMETOB;

ONEPUPOBATH MOHATUSAMHU: ONPEIEIICHUE, TEOPEMA, CIIEICTBUE, JOKA3aTEIbCTBO.

K xonity 06yuenus B 11 kjacce oOyqarOmIHiicsS OMTYIUT CIAEAYIOIINE MPEIMETHBIE pe3yIbTaThI:

Yucaa 1 BBIYUCIEHUS

OHepI/IpOBaTI) IIOHATUAMMU . HaTypam,Hoe, OeJI0€ 4YHucCiI0, HCIIOJIb30BATh HpI/ISHaKI/I JCIIUMOCTHU 1ICIIBIX
YyyUCel, pa3ji0KEHUE YUCIIa Ha POCTHIE MHOXKUTEIM JUIS PELIECHUS 3a1a4;

OHepI/IpOBaTI) IIOHATUEM:. CTCIICHB C paHI/IOHa.HI)HBIM IIOKa3aTcCJIEM,

OTIepUPOBATH MOHATUAMU: JorapudM ymcna, 1ecITUYHbIe U HaTypajibHbIe JOrapu(MBbIL.

YpaBHeHHsI M HEPABEHCTBA:

NPUMEHSATh CBOWCTBA CTENEHU JJIs MpeoOpa3oBaHUs BBIPAXKEHUH, ONEPUPOBATH IMOHATUAMHU:
MOKa3aTeIbHOE ypaBHEHUE U HEPABEHCTBO, PeLIaTh OCHOBHBIE THIIBI TOKA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB;

BBIMOJIHATE TPeoO0pa3oBaHMs BBIPAKEHUH, coOAepKallUX JorapupMbl, ONEPUPOBATH IMOHITUIMU:
JorapuMuUecKoe ypaBHEHHE W HEPAaBEHCTBO, PEIIaTh OCHOBHBIE THIIBI JIOTapU(IMUYECKUX YpaBHEHHH U
HEPABEHCTB;

HaXOJUTh PEIICHUS TPOCTEHIINX TPUTOHOMETPUYECKIX HEPABEHCTB;

OIIEpUpPOBaTh NOHATUAMU: CHUCTEMA JIMHEHHBIX YpPAaBHEHUH U €€ pelIeHHEe, HCIOJb30BaTh CUCTEMY
JUHENHBIX YpaBHEHUN JUIsl pEIIeHUs TPAKTHUECKUX 3aj1ay;

HaXOJUTh PELICHUS TPOCTENIINX CUCTEM U COBOKYITHOCTEH PAllMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB;

MOJIETIMPOBaTh peajbHble CHUTyalldd Ha S3bIK€ aireOpbl, COCTABIATH BBIPAXKEHUS, YPaBHEHMUS,
HEPABEHCTBA M CHCTEMBI II0 YCIOBHIO 3a/adyM, HMCCIEAOBATH IOCTPOEHHBIE MOJEIU C HCIIOJIb30BAaHUEM
ammapara anreOphbl.

DOyHKkuUH ¥ rpapuKu:

ONEpUPOBATh TMOHATUSAMU: Tepuoandeckas (QyHKIMS, MPOMEKYTKH MOHOTOHHOCTH (GYHKIMH, TOYKU
SKCTpeMyMa (YHKIIHUHU, HAUOOIbIIIee U HAaUMEHbIIee 3HaUYeHHsI (PYHKIIMH HA IIPOMEXKYTKE, UCIIONB30BaTh UX VIS
rccaenoBanus QYHKIUH, 3aIaHHON TPaPUKOM;

OIIEPUPOBATH MOHATHIMU: rpaduKy MOKa3aTelbHOM, JorapupMuIecKon
U TPUTOHOMETpPUUYECKUX (YHKIUH, H300pakaTb MX Ha KOOPAMHATHOM IUIOCKOCTH M HCHOJIb30BaTh MAJIs



peLIEHHs YPAaBHEHU U HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH TpadUKU JIMHEHHBIX YPAaBHEHHH W HCIOJIL30BAaTh WX IS
pELIEHHS CUCTEMBI JIMHENHBIX YPAaBHEHU;

WCIIONIB30BaTh TpaduKu (PYHKIIUH 711 UCCIICOBAHUS MPOIECCOB M 3aBUCUMOCTEH W3 JPYIHX y4eOHBIX
JIVCITATIIINH.

HauaJjia MaTeMaTH4YeCKOro aHAJIM3a:

ONEpUPOBATh MOHATHSMH: HENpepbiBHAS  (QYHKIHS, NPOW3BOAHAS  (DYHKIMH, HCIOJIB30BATh
TCOMETPHYCCKUN U (PU3NICCKUI CMBICIT POU3BOIHOM JIJIsl pEIICHHMS 3a/1a4;

HaXOJUTh MPOU3BOJHBIC DIEMEHTAPHBIX (DYHKIUH, BBIYHCISATH MPOW3BOJHBIE CYMMBI, MPOW3BEICHMUS,
YaCTHOTO (hyHKITHIA;

MCIOJIb30BaTh MMPOU3BOIHYIO /ISl UCCIIeIOBaHMS ()YHKIIUM HA MOHOTOHHOCTH M 3KCTPEMYMBI, IPUMEHSTh
Pe3yJIbTaThl HCCIICIOBAHUS K TOCTPOCHHUIO IPpa(UKOB;

MCIOJIb30BaTh MPOU3BOJIHYIO I HAXOXACHHUS HAWIYYIIEro PEHICHUS B MPUKIATHBIX, B TOM YHUCIEC
COIMAIBLHO-O)KOHOMHYECKHX, 3aa4ax;

OIIEPUPOBATh TOHATUSAMHU: TEPBOOOpA3HAsS W HMHTETPall, MOHUMATh TEOMETPUYCCKHA W (HU3HUCCKUI
CMBICJI MHTErpaa;

HaxXOJUTh IEPBOOOpPA3HBIC 3JEMEHTAPHBIX (YHKIMH, BBIYUCIATH HHTErpan mo (opmyne HeroToHa-
Jleiibuua;

pemiars MPUKIAJHBIE 337a4d, B TOM YHCJIE COIHMAILHO -dKOHOMHYECKOTO M (PH3MYECKOro xapakrepa,
CpeJCTBaMHU MaTeMaTHYCCKOrO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC

ICCTBUTEIIBHBIX YHCEIL.
PanyoHanbHbIE ypaBHEHUS U
HEPaBEHCTBA

MHO0k€eCTBO, OIEpaALMU HAJl MHOKECTBAMU.
Jnarpammsbl Diinepa-BeHHa.

Panmonaneubie uncna. OObIKHOBEHHBIC U
JeCSITUUHBIE IPOOH, MIPOLIEHThI, OECKOHEUHbIE
nepuonndeckue Apoou. Apudmernaeckue
ONepaly C palMOHAIbHBIMU YUCIIaAMH,
peoOpa30BaHMs YUCITOBBIX BHIPAXKCHHI.
[Ipumenenue apobeii 1 IPOIEHTOB IS
perieHust MPUKIAIHBIX 33a/1a4 U3 Pa3TUIHBIX
oTpacjei 3HaHUW U peanbHOU KU3HHU.
JlelicTBUTENbHBIC YHCIIA.

PannonaneHbIe 1 MppalMOHAIbHBIE YUCIIA.
ApudmeTrrueckue ornepanuu ¢
NeCTBUTENbHBIME yuciaMu. [Ipubmkénnpie
BBIYHMCIICHHS, IPABIJIa OKPYTIICHUS, TPUKUIKA
Y OIIEHKA pe3yybTaTa BhIUUCIECHUH.

HaumenoBanue pazzaena (temsl) | KonuuectBo OcroBHOe coziepikatue
OcHOBHBIE BUbI JEATEILHOCTH 00YUaIOIINXCS
Kypca 4acoB
MHOK€eCTBa pallHOHAJIBHBIX U 14

Hcnoab30BaTh TEOPETUKOMHOKECTBEHHBIN
ammapar JJIs OIMCaHUs X0J1a PEIICHHS
MaTEeMaTUYECKHX 3a/1a4, a TAKXKE peabHbIX
MIPOIIECCOB U SIBJICHHH, TIPU PEIICHUH 33124 U3
JIPYTUX y4EOHBIX NPEAMETOB.

OnepupoBaTh NOHATUSIMM: PAIMOHATILHOE
YHCIIO0, IEHUCTBUTEIIFHOE YUCIIO, OOBIKHOBEHHAS
Ipo0b, necaTHYHAs APOOb, TPOIEHTHI.
BoinoansaTs apudmMeTuuecKue onepauu ¢
palMOHAIBHBIMU U JE€HCTBUTEIBbHBIMU
YUCIaMU; TPUOIMIKEHHBIC BRIYNCIICHUS,
WCIIONIb3Ysl MpaBUIIa OKpyriaeHus. Jleaars
NPUKUIKY U OLIEHKY PE3yJIbTaTa BRIYUCIICHUH.
OnepupoBaTb NOHATHUSIMHU: TOXJIECTBO,
ypaBHEHHUE, HEPABEHCTBO;




ToxaecTBa U TOXKAECCTBEHHbIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus1. HepaBeHcTBO, pelieHne
HepaBeHCTBa. MeToa uHTEpBanoB. Pemenue
LEBIX U JPOOHO- PAIMOHATILHBIX YPAaBHEHUH U
HEPaBEHCTB

LEJI0€ U PAallMOHAIIBHOE YPABHEHUE,
HEPABEHCTBO.

BbInoJHATH Npeodpa3oBaHus LEIbIX U
panroOHaJIbHBIX Bblpa)l(eHHﬁ.

PemiaTe OCHOBHBIE TUIIBI LIETIBIX
UPPALMOHAIBHBIX YPABHECHUN U HEPABEHCTB.
IIpumMeHsATH palvoOHaNIbHbIE YPABHEHUS U
HEPABCHCTBA AJId PCUICHUA MAaTCMAaTUICCKHUX
3a/1a4 U 3a/1a4 U3 pa3IudyHbIX 00JIacTeil HayKu U
pEaTbHOM KU3HU

@dynkuuu u rpagpuku. CreneHs ¢
[eJIBIM [TOKa3aTeseM

OyHKIMA, c10coObl 3aJaHusT QYHKIUH.
B3aumno obpatnsie pynkuun. I' paduk
GbyHKIUH.

OO6acth ornpeiesieHns] © MHOYKECTBO 3HaYEHU
¢ynkuun. Hynu ¢pynkuuu. [TpomexyTku
3HAKOIIOCTOSHCTBA. YETHBIE N HEUETHBIE
¢ynkuuu. CTeneHsb ¢ LeNbIM oKa3aTeIeM.
CrannmaptHas opma 3arucu JeHCTBUTEITIBHOTO
yucia. Mcnonb3oBanue noaxosimeit popmbl
3aIUCH IEHCTBUTEIEHBIX YUCET JUTSI PEIICHHS
MPAKTUYECKHX 33/1a4 U NPEeACTaBICHUS
JTAHHBIX.

OnepupoBaThb NOHATUAMM: QYHKIIHS,
crnocoObl 3a7jaHus (PYHKINH, B3AUMHO
oOpaTHble PyHKIIUU, 00JIACTh OTMpEIeTICHUS U
MHOX€ECTBO 3HaUeHUH (QyHKIMHU, Tpaduk
GbyHKIUM; YETHOCTh M HEYETHOCTH (DYHKIIHH,
HYJIM (QYHKIMH, TPOMEXKYTKU
3HAKOMOCTOSTHCTBA.

BbinoyHATH Npeodpa3oBaHMUA CTEIIEHEH C
[EJTBIM MTOKa3aTeIIeM.

Hcnonp30Barek CTaHAapTHYIO GOpMY 3alHcH
JEeHCTBUTEIILHOTO YHCIIA.

®opMy.IHpPOBATH U WIIIOCTPUPOBATH
rpaduyecku




CrenenHas GyHKIHS C HATYpaJbHBIM U LIETBIM
nmokazateneM. E€ cBolicTBa u rpaduk

CBOWCTBA CTENICHHOM (DYHKIIUH.

BripaxaTs popmysiaMmu 3aBUCUMOCTH MEKY
BEJIMYMHAMU.

HUcnoan3oBaTh HU(PPOBBIE pecypchbl 1JIst
NOCTPOCHHS IPaUKOB PYHKIIUH U U3YUCHHS
UX CBOMICTB

Apudmernaeckuii KopeHb N-ou
CTEICHU.

WppanuoHanbHbIe ypaBHEHUS U
HEepaBEHCTBA

18

Apudmerndeckuii KOpeHb HaTypaTbHON
crernieHu. JlecTBus ¢ apupMETHIECCKUMH
KOPHSIMU N-OM CTENEHU.

Pelenre nppalioHaNbHBIX YpaBHEHUN U
HEPABEHCTB.

CaoiicTBa U rpaduK KOpHsI N-Oi CTEICHH

DopMyJIMPOBaTh, 3aIUCHIBATH B
CHMBOJINYecKOi ¢opMe U WILIIOCTPUPOBATH
NpUMePaMH CBOMCTBA KOPHS N-Oi CTENIEHU.
BoinosHATH IpeodpazoBaHus
MPpALMOHAIBHBIX BbIpaXeHUi. Pemarts
OCHOBHBIE TUIIbI UPPALIMOHAJIBHBIX YPaBHEHUI
Y HEPABEHCTB.

IIpumeHATH 1J151 pelIeHus] Pa3JIMYHbIX
3a/1a4 UppallOHAJIbHbIE YPaBHEHUS U
HEPaBEHCTBA.

CTpouts, YuTATh Tpa@uK KOpHs N-0i
CTETEeHH.

Hcnosb3oBarh nu(ppoBeIe pecypesl s
OCTPOEHHUS IrpauKoB PyHKUINN U U3yUEHUs
UX CBOMCTB




DopMysbl TPUTOHOMETPHH.
TpUroHOMETpUYECKUE YPABHEHUS

22

CuHyC, KOCUHYC U TAaHT'€HC YHUCIIOBOIO
aprymeHnTa. ApKCHHYC, apKKOCHHYC H
APKTAaHI€HC YKUCIOBOTO apryMEHTA.
Tpuronomerpruyeckas OKpyKHOCTBb,
OTpeJieIeHue TPUTOHOMETPHUYECKUX (DYHKIUN
YHCIIOBOro aprymenTa. OCHOBHbIE
TPUTOHOMETpUUYECKHE (HOPMYJIBI.
IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX
BBIpa)KCHUI. Perienre TpuroHoMeTpuyecKux
ypaBHEHUH

OnepupoBaTb NOHATUSIMU: CUHYC, KOCUHYC U
TaHT'€HC MTPOU3BOJIBHOTO yTJIa.

Hcnosb30BaTh 3aUCh TPOU3BOJIBLHOTO yIJia
yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
¢yHKIMH. BBINOJIHATH peodpa3oBanus
TPUTOHOMETPUUECKUX BhIpakeHui. Pematb
OCHOBHBI€ THIIBI TPUTOHOMETPUUYECKUX
ypaBHEHUH

TTocinenoBaTeILHOCTUA U
MIPOTrPECCUU

[TocnemoBaTrenbHOCTH, CIIOCOOBI 3aTaHUS
MOCIIeA0BaTEIbHOCTEH. MOHOTOHHBIE
MOCTIeIOBATENbHOCTH. AprupMeTHIECKas U
reoMeTpHuueckas nporpeccuu. beckoneuno
yOBIBaroIasi reOMeTpUYecKast MPOrPECCHS.
CymMa 6eckoHeuHO yObIBaroIei
reomeTpuyeckoi mporpeccun. opmyna
CJIO’KHBIX MPOLIEHTOB. Vcrionb30BaHue
MIPOTPECCUU JIJIsl pEIICHHSI PeaibHBIX 33124
MIPUKIIAJHOTO XapakTepa

OnepupoBaThb NOHATHAMM:
[0CJIEI0BATENbHOCTD, apupMeTHYeCKast u
reoMeTpHuyecKas Iporpeccuu; OECKOHEYHO
yOBIBaroIIasi reoMeTpudecKas mporpeccus,
cymMmMa OECKOHEYHO yOBIBArOIIEH
TEOMETPUUYECKOH Mporpeccuy. 3agaBarThb
MOCJIEI0BATENbHOCTH PA3IMYHBIMU CIIOCOOAMHU.
IIpumeHaTs GOpMYyJ1y CI0KHBIX IPOLIEHTOB
AJISl pelleHusl 3a/1a4 U3 pealbHON MPaKTUKH (C
UCIIOJIb30BaHUEM KaJIbKYJIATOPA).
Hcnosab3oBath cBOMiCTBa
NIOCIIEA0BATENBHOCTEN U TPOrpeccuit




IUISL pEIICHNs PealTbHbBIX 33/1a4 IPUKIAJHOTO
Xapakrepa

[ToBTOpenue, obodIIeHNE, 3 OcHOBHBIE OHATHS Kypca anreOpbl U Haval
cHCTeMaTU3alus 3HaHUI MaremaTH4eckoro aHanmusa 10 kiacca,
. IIpuMeHATH OCHOBHBIC TIOHSATHUS Kypca
0000111eHNE U CUCTEMAaTH3alHs 3HAHU
anreOpbl ¥ Hayall MATEMAaTUYECKOTO aHaIN3a
JUIsL pEILICHHUST 33/1a4 U3 PealibHOM KU3HU U
JPYTUX IKOJIBHBIX AUCIUIUIHH
68
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11 KJIACC

OcHOBHOE COACPIKAHUC

Jlorapudmuueckre ypaBHeHUs U
HEpaBEHCTBA

HaTypaJyibHble Jorapu@msl. [IpeodbpazoBanue
BBIpa)KEHUH, COZIepKAIUX JOrapru(MBbl.
Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

HaumenoBanue pazzgena (tembl) | KonmuuecTBo
OcHOBHBIE BU/IbI JEATETLHOCTH 00YUaIOIINXCS
Kypca 4acoB
CreneHs C palliOHAIbHBIM 12 Crenens ¢ pallMOHAIBHBIM I10KA3aTEJIEM.
rokazaresieM. [loka3arenpHas Csoticta crenienn. [IpeobpazoBanue
¢byukuus. [TokasarensHbie BBIPAKEHUI, COAEPKALIUX PALIUOHATIbHBIC
YpaBHEHHUS U HEPABEHCTBA crenenu. [lokazarenbHble ypaBHEHUS U
DopMyJIMPOBaTh, 3alIUCHIBATH B
HEPaBEHCTBA. N
. . CHMBOJINYeCKOi GopMe U HILIIOCTPHPOBATH
[TokazaTenbHas GyHKIMS, €€ CBOWCTBA U .
adprk NPUMEPAMU CBOKCTBA CTEIICHH.

P IIpuMeHATH CBOMCTBA CTEIICHU IS
peoOpa3oBaHus BIPAKCHHIA.
®opMyJIMpPOBaTh U HILTIOCTPUPOBATH
rpaguyecKy CBOWCTBA MTOKA3aTEeIbHOM
¢yHKIH. PelmiaTh OCHOBHBIC THITBI
MIOKa3aTeJIbHbIX YPAaBHEHHUI 1 HEPABEHCTB.
Hcnonb3oBath nugposbie pecypesl i
nocTpoeHus rpadukoB GyHKIUN U H3yUEHUS HX
CBOMCTB

Jlorapugmuueckas QyHKIUS. 12 Jlorapudm umcna. JlecaTuuHbie U

DopMyJIMPOBATH, 3ANIUCHIBATH B
CHUMBOJIMYECKOH (popMe U MILIIOCTPUPOBATH
NpuMepaMu CBOICTBa Jlorapudma.
BbinoaHaTs 1peoOpa3oBaHus BEIPAKEHUH,
CoJIepXKaIIuX JoTapudMBbl.

DopmyHpOBaTh




Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U
rpaduk

U WLTIOCTPUPOBATH rpaduuecku CBOCTBA
norapupmuueckoit pynkiuu. Pemarh
OCHOBHBIC THUIIBI IOTAPU(PMHUECKUX YPABHCHHIA
Y HEPaBCHCTB.

Hcnoab3oBath HUQpPoOBLIE pecypehl s
NOCTpOCHHS TPadUKOB PYHKIMH U U3yUCHHS UX
CBOMCTB.

3HAKOMHUTBCS C HCTOPUEN Pa3BUTHS
MaTEeMaTHKU

Tpuronomerpruyeckue GyHKIUU U
X TpaduKu.
TpuronomeTpudeckue
HEpaBEHCTBA

Tpuronomerpudeckue GyHKIUHU, UX CBOICTBA
U rpaduky.
IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh NOHATHEM [IEPUOINYCCKAS
¢ynkuus. CTpouTh, aHAJIM3UPOBATD,
CPaBHMBATh I'paQ)MKU TPUTOHOMETPHUUECKUX
byHKLIUH.

®opMyJIHMPOBATh U HILTIOCTPUPOBATH
rpagu4ecKks CBOMCTBA TPUTOHOMETPUUECKUX
(GyHKIMIHA.

Pemarp npocreie TPUroHOMETPUIECKHUE
HEPABEHCTBA.

Hcnouab3oBarh rpaduku Ui peleHus
TPUTOHOMETPUYECKHUX HEPABEHCTB.




Hcnosb3oBarh nH(ppoBLIe pecypesl st
1oCcTpoeHUs rpaduKoB (PyHKIMNA U U3yYEHUS UX
CBOMCTB

[IpousBoanas. [Ilpumenenue
MPOU3BOJHOMN
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HenpepriBable pyHKIIMN. MeTo1 HHTEPBAIOB
JU1s pelieHns HepaBeHCTB. [IponsBoiHas
byHKINN.

I' eomerpuyeckuii U GU3NIECKUNA CMBICIT
IIPOU3BOJHOM.

[Tpou3BoHBIE AIEMEHTAPHBIX (PYHKIIHUH.
[TIpousBogHas CyMMBbI, IPOU3BEICHUS,
yactHoro ¢yHkiuii. [I[pumenenue
MIPOU3BOTHOM K MCCIIEIOBaHUIO YHKIIUNA Ha
MOHOTOHHOCTb U 3KCTpeMyMbl. Haxoxenue
HanOOJIBIIIETO U HAUMEHBIIIETO 3HAYCHUS
(GyHKIIMHM Ha OTpe3Ke.

[IpruMmeHeHne nporu3BOAHOM ISl HAXO0XKICHUS

HaWJIyq1Iero pCuICHUA B IIPUKIIAIHBIX 3a/lavaXx,

JUISL OIPE/IeNIEHNs CKOPOCTH Tpoliecca,
3aJJaHHOTO (pOpMyJIO MK TrpaduKOM

OnepupoBaTh NOHATUSIMH: HEPEPbIBHAS
GyHKIMS; Tpou3BOIHAS (DYHKITHH.
Hcnoab30BaTh reOMETPUUECKUN U
(U3HYECKUI CMBICI POU3BOTHOM IS
penieHus 3a1ay.

HaxoauTh NpoU3BOIHBIE AJIEMEHTAPHBIX
(GyHKIHH, BBIYHCIAATH TIPOU3BOHBIE CYMMBI,
MIPOU3BEICHHUS, YACTHOTO (PYHKITUH.
Hcnonb3oBaTh NpOU3BOAHYIO IS
uccienoBanus GyHKIIUA HA MOHOTOHHOCTD U
AOKCTPEMYMBI, IPUMEHATH Pe3yJabTaThI
HCCJIeIOBAHMSI K TIOCTPOCHHIO TPaPUKOB.
IIpyMeHATH IPOU3BOIHYIO IS HAXOXKIACHHUS
HAaWIYyYIIErO PEUICHUs B IPUKIAAHBIX, B TOM
YHCJIE COIUAIbHO-D)KOHOMHUYECKHUX, 3aadax.
3HAKOMHUTBCS ¢ UCTOPUEH Pa3BUTHS
MaTeMaTH4eCKOTO aHa/Iu3a




MHuTerpai u ero NpuMeHEHUs

[TepBooOpaznas. Tabmuiia nepBooOpa3HbIX.
HHuTerpai, reoMeTpudeckuii 1 pu3nIeCKuii
CMBICJI MHTETpaa. Beruncnenue naTerpaia mno
dbopmyne Herotona-JleitoHuma

OnepupoBaTh NOHATHUAMM: TIEPBOOOpaA3HAas,
unTerpai. Haxoaurs nepBooOpasHbie
3JIEeMEHTAPHBIX (PYHKIINIL; BBIYHCIATH
uHTerpai no gpopmyae Hetorona-Jleitouuna.
3HAKOMHUTBCS C HCTOPUEN Pa3BUTHS
MaTEMaTUYECKOT0 aHAIN3a

CucreMbl ypaBHEHUN

12

CucreMsbl TMHENHBIX YpaBHEHUN. Penienue
IIPUKJIAIHBIX 337ja4 C IIOMOILBIO CUCTEMBI
JIMHEHHBIX YPABHEHUM.

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
NOKa3aTesbHbIX, JIOrapU(HMUUIECKUX
YpaBHEHUH U HEPABEHCTB.

Hcnonb3oBanue rpadukoB GyHKIUN A7
peuieHus ypaBHeHU U cucteM. [Ipumenenune
YPaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO
MaTE€MaTHYeCKUX 3a/1a4 U 33]1a4 U3 Pa3IudHbIX
oOnacTeil HayKH U peanbHOH KU3HU

OnepupoBaThb NOHATHAMM: CUCTEMA
JUHENHBIX YPABHEHUH U €€ pelIeHue.
Hcnosb30BaTh CUCTEMY JIMHEVHBIX YPAaBHEHUU
JUISL PEILIEHUS] TPAKTUYECKUX 3aad.
HaxoauTthb pemieHus1 NpOCTENIINX CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPABHEHUH U
HEPaBEHCTB.

Hcnoan3oBath rpaduku GyHKIUN IS
peleHns ypaBHeHuii. MoaeJupoBarhb
peabHbIE CUTYAIUH Ha SI3bIKe anreopshl,
COCTaBJISITh BBIPAXKEHMSI, ypAaBHEHUS,
HEPABEHCTBA U CUCTEMBI 10 YCIOBUIO 331a4H,
HCCJIEI0BATH OCTPOCHHbIE MOJEJIH C
UCIIOJIb30BaHUEM armnapaTa ainreopsl




HartypanbHble U 1iemble yucia

HarypanbHble U 11e51ble YKclia B 33/1a4ax 13
peanbHOM xu3HU. [IpU3HaAKK AETUMOCTH
LEJIBIX YUCEI

Ol'lepI/IPOBaTb MOHATHUSAMMU: HATYPAJIbHOC
YHCJIO, LECJIOC YHUCIIO. Hcnoan3oBaTh IMIPHU3HAKH
ACIIMMOCTH LCJIbIX YHUCCII, PA3JIOKCHUC YUCTIa
Ha IIPOCTBIC MHOXKUTCIIU JJIA pEIICHUA 3ada4

[ToBTOpEeHUE, 06001ICHNE,
cucTeMaTu3anus 3HaHUI

18

OcHOBHBIE TIOHATHS Kypca alnreOphbl 1 Havyall
MaTeMaTHYECKOro aHaJIn3a, 0000IIeHHE U
cUcTeMaTu3alus 3HaHUU

Pemats npukjaaHble 32124 U3 pa3IMuHbIX
o0jactell HAyKU U pealIbHOM JKU3HHU C
IOMOIIbIO OCHOBHBIX IIOHATUHN Kypca aJireopsl
Y HayaJ MaTeMaTU4eCKOro aHaJIN3a.
Bbi0upaTh onTUManbHBIE CLIOCOOBI
BBIUNCJICHUM.

Hcnonb3oBath 1JIs pelieHusi 3a1a4
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCcTBA (QyHKUUN U rpapUKOB

OBIIEE KOJIMYECTBO YACOB
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PEJEPAJIBHASA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPHS»

IHOACHUTEJIBHAS 3AIINCKA

BaxHocTh yueOHOro Kypca T€OMETPHH Ha YpPOBHE CpelHero oomiero oOpa3oBaHHs O0OYyCIOBJICHA
MPAKTUYECKOW 3HAYUMOCTBIO METAlPEJAMETHBIX W MPEIMETHBIX pe3yJbTaTOB OOY4YeHHs] TEOMETPUU B
HaNpaBJICHUW JIMYHOCTHOTO pa3BUTUs oOyuaromuxcs, (GopmupoBaHus (YHKIMOHAIBHON MaTeMaTHYeCKON
IPaMOTHOCTH, HW3Y4YeHMs] JPYrMX y4eOHbIX JUCHUIUIMH. Pa3zButue y oOydaromuxcs MpaBUIIbHbBIX
NPEJCTABICHUNA O CYIIHOCTH M TPOUCXOXKICHHUH T€OMETPUYECKUX aOCTpaKIuil, COOTHOIIEHUH PEAIbHOTO U
UJCAIbHOTO, XapaKTepe OTpaKEHUSI MaTEeMAaTUYECKON HAayKOW SBIEHUI U MPOLECCOB PEalbHOIO MHUpPa, MECTE
TEOMETPUH B CHCTEME HAayK M POJU MaTEMaTHYEeCKOTO MOJCIUPOBAHMS B HAYYHOM IO3HAHWU M B MPAKTUKE
crocobcTByeT (HOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHUS OOY4YaIOLIMXCS, a TaKKe KadeCTB MBILIUICHUS,
HEOOXOTUMBIX JIJISl /IalITAI[UU B COBPEMEHHOM OOIIECTBE.

I'eomeTpus sBisieTcss OqHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEAHEr0 OoOIIero o0pa3oBaHusl, TaK Kak
o0OecrieurBaeT BO3MOXKHOCTh HM3y4YEHHUS KaK JUCIHIUIMH €CTCCTBCHHOHAYYHOW HANpaBIEHHOCTH, TaK H
T'YMaHUTAPHOU.

Jlorudeckoe MbIUICHUE, GOpMUpYyEeMOe TPU U3YYICHUU OO0YUaAIOIIUMHUCS IMOHATUIHHBIX OCHOB T€OMETPHH
U TOCTPOSHUM ILIETOYKH JIOTMYECKHX YTBEP)KICHUH B XOJIe pEUIeHHs] T'e€OMETPUUYECKUX 3a/]ay, YMEHHE
BBIBUTATh W OINPOBEPraTh THIIOTE3bl  HEMOCPEJACTBEHHO  HUCIOJB3YIOTCS TPH  PEIICHUU  33]ad
€CTECTBEHHOHAYYHOTO 1IUKJIa, B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHHne OpHEHTHUPOBAThCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJb BO BCEX OOIaCTIX
JesTeNbHOCTH 4esioBeka. OpHUeHTalusl 4e0BeKa BO BPEMEHH M MPOCTPAHCTBE - HEOOXOIUMOE YCIOBUE €ro
COIIMAIILHOTO OBITHSA, (OpPMa OTPAKEHHS OKPYKAIOUIETO MHPA, YCIOBHE YCHEITHOTO TO3HAHUS U aKTHBHOTO
npeoOpa3oBaHus JAeicTBUTENbHOCTU. OnepupoBaHUE MPOCTPAHCTBEHHBIMU OOpa3aMH OOBEIUHSIET pa3HbIe
BHJIbI Y4COHOU M TPYJAOBOM JEATEIHHOCTH, SIBJIISICTCS OJHUM M3 MPO(EeCCHOHAIBHO BAXKHBIX Ka4eCTB, TOITOMY
aKTyalpHa 3a7ada (GopMHUpoOBaHUS Yy OO0y4arouMxcs MPOCTPAHCTBEHHOTO MBINUICHHUS] KaK Pa3HOBUIHOCTHU
00pa3HOro MBIIIICHHUS - CYIIECTBEHHOTO KOMITOHEHTa B TIOJTOTOBKE K IPAKTHYCCKOW ACSITETRHOCTH TIO
MHOTHM HaIpaBIIEHUSIM.

ens ocBoenuss mporpammbl ydeOHOro Kypca «['eomerpus» Ha 0a30BOM ypoBHE OOy4YeHHUS -
o0meoOpa3oBarenbHOe W OOLIEKYIbTYpHOE pa3BUTHE OOyYarOIIUXCS depe3 o0ecrnedeHne BO3MOKHOCTHU
MPUOOPETEHUSI W HWCIOJIb30BAHUS CHCTEMATHYCCKMX T€OMETPUYCCKHX 3HAHWW W JICHCTBUH, CHCIH(UIHBIX
re€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOAOJDKEHUS 00pa3oBaHHs IO CHEIHATBHOCTSM, HE CBSI3aHHBIM C
MIPUKJIATHBIM UCITOJIb30BAHUEM T€OMETPHH.

[IpuopuTeTHEIMU 3aJauaMu OCBOEHHs yueOHoro kypca «l'eomerpum» Ha 6a3oBoM ypoBHe B 10-11
KJ1accax sIBIISTFOTCS:

dhopMHUpOBaHHE TPEJACTABICHUS O TEOMETPUM KaK dYacTH MHPOBOM KYJIbTYphl M OCO3HaHHUE €&
B3aUMOCBSI3H C OKPYKarOIUM MUPOM;

dbopMHUpOBaHHME TPEACTABICHUS O MHOTOTPAHHMKAX W TejdaxX BpalleHUs Kak O BaKHEHIINX
MaTeMaTUYECKUX MOJENSIX, TO3BOJISIONIMX OMUCHIBATh U U3y4YaTh Pa3HbIE SIBJICHUS OKPYXKAIOIIETO MUPA;

(dhopMHupOBaHHE YMEHHUs PAclo3HABAaTh Ha YEPTEkKax, MOJCISIX U B PealbHOM MHUPE MHOTOTPAaHHUKH U
TeJa BpallleHHUS;

OBJIAJICHHE METOJ[aMU PEIICHUs 3a7]a4 Ha TIOCTPOSCHUS Ha N300paKEHUSX TPOCTPAHCTBEHHBIX (PHUTYD;

(dbopMupoBaHue yMEHUS ONepUpoOBaThH OCHOBHBIMH MOHSATUSMHU
0 MHOTOTPaHHUKAX W TeJIaX BpaIICHUS U UX OCHOBHBIMHU CBONCTBAMU,

OBJIQJICHHE AalTOPUTMAMH PEIICHHs] OCHOBHBIX THUIOB 3adad, (OPMHUPOBAHHE YMEHHS MPOBOJIUTH
HECJIO)KHBIE JIOKa3aTelbHbIE pPACCYXKACHHUS B XOJ€ pEHIeHHs CTepeOMETPUYECKMX 3aJad U 33Jad ¢
MPAKTUYECKUM COJIEPKAHUEM;

pa3BUTHE WHTEIUIEKTYaJdbHBIX M TBOPYECKHUX CIOCOOHOCTEM O0OyJaromuxcsi, IO3HABaTEIHHOU
AKTUBHOCTH, UCCIIEA0BATEIIbCKUX YMEHUM, KPUTUYHOCTH MBILUICHUS;

¢dbopMupoBaHue (GYHKIIMOHAIBHOW TI'pPaMOTHOCTH, PEIEBAHTHOM TIE€OMETPHUHU: YMEHHE paclo3HaBaTh
MPOSIBIICHUS] TEOMETPUICCKUX MOHSTHI, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX CUTYAIUsIX U
MIPU U3YyYEHUU JAPYTUX YUEOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, POpMYIHPOBAThH
WX Ha S3bIKE TEOMETPUM M CO3/1aBaThb T€OMETPUYECKUE MOJENH, MPUMEHSATh OCBOCHHBIM T€OMETPUUYECKHIl
anmapaTr Ui peuleHHs] NPAaKTUKOOPHUEHTUPOBAHHBIX 3ajlady, WHTEPIPETHUPOBATH M OICHUBATh IOJyYCHHBIE
pe3yIabTaThI.

OTnuuuTeNnbHON 0COOEHHOCTHIO TPOrPaMMBI IO TEOMETPUHU SIBJISICTCS] BKIIIOUEHHE B KYpC CTEPEOMETPUH



B HAYaje ero M3y4eHHUs 3aJad, peliacMblX Ha YpOBHE WHTYUTHBHOTO IMO3HAHUSA, U OMPEIEIEHHBIM 00pa3oM
OpraHM30BaHHas paboTa HaJ HHUMH, YTO CIIOCOOCTBYIOT DPAa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHHE WHTYUTUBHBIX IMPOIIECCOB, MOTUBUPYET K AaJIbHEHUILIEMY HU3YyUYECHUIO
npeaMera.

[Ipenmourenue oTAATCS HATISATHO-KOHCTPYKTUBHOMY METOAy OOYYEHHS, TO €CTh TEOPETUYECKHE
3HaHHA HUMEIOT B CBOCH OCHOBE YYBCTBEHHOCTh IPEIMETHONPAKTUYECKONW JesTeNlIbHOCTH. Pa3Butue
MIPOCTPAHCTBEHHBIX MPEJICTABICHUNA y OOYJarOIIUXCS B KypCce CTEPEOMETPUU MPOBOJUTCS 3a CUET pEIICHUS
3a/lay Ha CO3JaHhe MPOCTPAHCTBEHHBIX OOpa30B M 3aJady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU OOpa3amH.
Coznanue oOpa3a MPOBOAMTCS C OMOPOM HA HATIISTHOCTh, & ONIEPUPOBAHUE 00PA30M - B YCIOBUSX OTBIICUCHHUS
OT HArJISITHOCTH, MBICJICHHOT'O U3MEHEHUS €r0 UCXOJIHOTO COCPKAHHUSI.

OCHOBHBIMHU COJ/IepKaTEeIbHBIMU JMHUSMU ydeOHOTo Kypca «l'eomerpusi» B 10-11 kimaccax sBISIOTCS:
«MHororpanHuKny, «IIpsiMble U IIIOCKOCTH B MpocTpaHCcTBe», «Tena BpamieHus», «BeKTopbl 1 KOOPIUHATHI B
MIPOCTPAHCTBEM.

dopmMupoBaHUE JOTHYECKUX YMEHUI pacrpeaensieTcsi He TOJbKO MO COAepKAaTeNbHBIM JIMHUSIM, HO U 10
rojgam oOy4eHHs Ha YPOBHE CPEHET0 00IIero 0opa3oBaHusl.

Copepxannie 00pa30BaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yabTaTaM OCBOEHHUS MPOrPaMMBbI IO
T€OMETPHUHU, PaACHpPEEIEHHBIM 10 rojJaM OOydYeHHs, CTPYKTYpPUPOBAHO TaKUM OO0pa3oM, UTOOBI OBJIAJCHHE
F€OMETPUYECKUMHU TOHSITUSIMH M HaBBIKAMU OCYIIECTBISUIOCH MOCIEAOBATEIbHO W MOCTYHAaTENbHO, C
COOJIFOZICHMEM TIPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAINCh B OOIIYIO CHCTEMY
F€OMETPUUYECKUX TMPEACTaBICHUM oOydaromuxcs, pacmupss U  yrayomss e€, oOpa3dys NpouHbIe
MHOECTBEHHBIE CBSI3H.

OO111ee YyuCIIO YacoB, PEKOMEHIOBAaHHBIX IS U3y4ueHUs yueOHoro kypca «['eomerpusi» - 102 yvaca: B 10
KJ1acce - 68 yacoB (2 4aca B Heneno), B 11 kitacce - 34 yaca (1 yac B Hezieno).

COJAEP/KAHUE OBYYEHUSA

10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATHS CTepeoMeTpuM. Touka, TMpsimMas, IUIOCKOCTh, MHpocTpaHcTBo. IloHsatue 006
AKCHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3auMHOe pacnonokeHue TpsAMBIX B MIPOCTPAHCTBE:  IEPECEKAIOIUecs, MapajuleJbHblE U
CKpenuBaromuecs npsamele. IlapainenbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MapAJIEIbHBIE TIPSIMbIE
B IPOCTPAHCTBE, MAPAUICIBHOCTb TPEX MPAMBIX, IAPAUICIBHOCTh IMPSIMOM M IUIOCKOCTH. YTIBI C
COHAINPABJICHHBIMA CTOPOHAMH, YIOJ MEXAYy MNpsAMBIMA B HpOCTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEM:
napajiesibHble TIOCKOCTH, CBOWCTBA MapajuleNbHbIX MIocKocTel. IIpocTeifiine mpocTpaHCTBEHHBIE (QUTYpHI
Ha IJIOCKOCTH: TeTpa’ap, KyO, napajuienenumnes, IoCTPOCHUE CEYCHUH.

IlepnieHAUKYIAPHOCT MPSAMON M IUIOCKOCTHU: NEPHEHAMKYJSAPHBIE NPAMbBIE B IIPOCTPAHCTBE, IPSIMBIC
MapajuleJIbHble W NEPHEHANKYJSPHBIE K IUIOCKOCTH, NMPU3HAK NEPHEHAMKYJISIPHOCTH NPSAMOW U IUIOCKOCTH,
TeopemMa O IPSAMOM NEPHEHIAUKYJISIPHOM IUIOCKOCTU. YIUNIBI B IIPOCTPAHCTBE: YroJl MEXKIy IpsSMON U
IIJIOCKOCTBIO, JIBYTPAaHHBIM YIOJ, JIMHEHHBIM Yrosl JABYrpaHHOro yria. [lepneHaukynsp W HakJIOHHBIE:
paccTosiHUEe OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOMN JI0 TIIOCKOCTH, MPOEKLUs (PUTYpPhI Ha TIIOCKOCTb.
[lepneHMKYISPHOCTD IUIOCKOCTEW: MpPHU3HAK MEPIEHINKYIIPHOCTH JBYX IUIOCKOCcTe. Teopema o Tpéx
MEPIEHIUKYIISPAX.

MHoOrorpaHHUKH

IloHATHE MHOTOrpaHHMKA, OCHOBHBIC DJJIEMEHTbl MHOIOIDAHHMKA, BBIIYKIBIE W  HEBBIIYKIbIC
MHOT'OTPaHHUKH, pa3BEpPTKa MHOrorpaHHuka. [Ipum3ma: n-yrospHas mpu3Ma, I'paHM M OCHOBAHHUS IPU3MBI,
npsMasi ¥ HaKJIOHHAas MPU3MbI, OOKOBasi U MOJIHAs MOBEPXHOCTh Npu3Mebl. [lapamnenenumnen, npsMOyTroiabHbIH
napajiesienune] u ero coicrra. [lupamMuaa: n-yroiapHasi nupamMuja, FpaHd U OCHOBaHUE MUpPaMU/Ibl, OOKOBast
U TOJHAasl NMOBEPXHOCTh NMUPAMMJIbI, IPABUJIbHAS M yCEU€HHas MUpaMuia. DJIEMEHTHI NPU3MbI U IUPAMMIBI.
[IpaBuiIbHBIE MHOTOTPaHHMKH: IOHATHE IPABHWIBHOIO MHOTIOIDAaHHUKA, NPaBWIbHAS IPU3Ma U IPaBUIIbHAS
NUpaMyU/ia, IpaBUIbHAS TPEYrojbHas MUpaMHUIa M MPAaBUWIBHBINA TeTpa’ip, Kyo. [IpencraBnenue o npaBUiIbHbBIX
MHOT'OTPaHHHMKAX: OKTa’dap, NOAEKadIp U nKocadap. CedeHus NpU3Mbl U TUPAMUIBL.

CI/IMMeTpI/ISI B MPOCTPAHCTBE: CHUMMCTPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. JICMCHTBI
CUMMCTpPUH B ITMpaMuax, mapajiCJICIUIICaax, IpaBUJIbHbBIX MHOI'OI'PAaHHHUKAX.



Brruuciienue 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [Tnomaas O60KoBOH MOBEPXHOCTH U
MTOJTHOW TTOBEPXHOCTU MPSMON TPHU3MBI, TUIONIAJh OCHOBAHHI, TeopeMa O OOKOBOW TMOBEPXHOCTH MPSMOI
npu3Mbl. [Inomans OOKOBOI MOBEPXHOCTH W TOBEPXHOCTH IMPAaBHIBHOM MHpaMHIbL, TeOpeMa O IUIOIIAAN
yceuéHHoi nupamuabl. [loustue 06 06béme. OObEM MUPAMUIBL, TPU3MBL.

[lonoOuble Tenma B mpocrpaHcTBe. COOTHOLIEHUS MEXAY IUIOLIAAAMHM IOBEPXHOCTEH, 0O0BEMamMu
MOIOOHBIX TEIL.

11 KJIACC

Tena Bpamenus

[Hunuuapudeckass TOBEPXHOCTh, 00pa3yrolIie MWIMHAPUYECKON MOBEPXHOCTH, OCh IMIMHIPUYECKON
noBepxHocTU. [lunuHap: ocHoBaHuMs M OOKOBas MOBEPXHOCTb, OOpasylomiass U OCh, IUIOMIAJb OOKOBOW W
IIOJIHOY ITOBEPXHOCTH.

Konunyeckass moBepxHOCTb, 00pa3ylolye KOHUYECKOW IOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOU
noBepxHocTu. KoHyc: ocHOBaHME U BeplliMHA, 00pa3yrolas U oCh, IJIOLaAb OOKOBOM M NOJHOW MOBEPXHOCTH.
Y ceuéHHBIN KOHYC: 00pa3yrolue 1 BHICOTA, OCHOBAaHUS U OOKOBasi TOBEPXHOCTh.

Cdepa u map: ueHTp, paauyc, ITUaMeTp, IUIOHaAb MOBEpPXHOCTH cdephl. B3zaumHoe pacmosioxeHue
cdepbl U III0CKOCTH, KacaTellbHas IIIOCKOCTh K cdepe, TIomas chepsl.

N300pakeHue Tes BpaleHust Ha MIIOCKOCTH. Pa3BépTka mumHApa 1 KOHyca.

KoMOunamu Ten BpamieHus ¥ MHOTOTPAaHHUKOB. MHOTOIpaHHUK, OMUCaHHBIA OKoJO cdepsl, cdepa,
BITMCaHHAsl B MHOTOTPaHHUK, WU TEJIO BPALICHHUS.

[Tonstue 06 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MPSAMOYTOJIHLHOTO
napajiesienunea u cieacTeus u3 He€. O0bEM nmnuHpa, Konyca. O0bEM mapa u iomaab chepsl.

[Tono6ubie Tema B mpocTpancTBe. COOTHOLIECHUS MEXAY IUIOHIANSAMH TOBEPXHOCTEH, 0O0BEMamu
MOAOOHBIX TEJI.

Ceuennst 1mwiuHApa (MapajuleTbHO M MEPHEHAMKYISIPHO OCH), CEYeHHs KOHyca (mapajieiabHoe
OCHOBAHHIO U MPOXO/IAIIEe Yepe3 BEPIINHY), CEUCHHUS Iapa.

BekTopbl M1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha mimockocTr U B mpocTpaHcTBe. ClI0XKEHHE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
yucio. PasznoxeHue BekTopa mo TpéM HEKOMIUIAaHapHBIM BekTopaM. llpaBuno napamnenenunena. Pemenue
3ajad, CBS3aHHBIX C MPUMEHEHHEM TpaBWII JACUCTBHI ¢ BekTopamu. I[IpsMoyroibHas cucteMa KOOpPAWHAT B
npoctpancTtBe. Koopaunatel BekTopa. Ilpocreiimue 3amaun B KOOpAMHATaX. YTOJI MEXIY BEKTOPaMHU.
CkansipHoe TpoHM3Be/IeHUEe BEKTOPOB. BBIUMCIIEHHE YTIIIOB MEXIY MPSIMBIMH U IIOCKOCTSIMHU. KoopamHaTHO-
BEKTOPHBIA METO/1 IPU PELICHUH T€OMETPUUYECKHUX 3ajay.

INPEAMETHBIE PE3YJIBTATbBI

K xonity 06yuenus B 10 kiacce o0yqaromIHiiCsS OTYIUT CIAEAYIOIINE MPEIMETHBIE Pe3yIbTaThI:

OTIEpUPOBATH OHATUSMU: TOUKA, IPSIMast, TIOCKOCTh;

MIPUMEHSITh aKCHOMBI CTEPEOMETPHHN U CIICJICTBUS U3 HUX MPH PEIICHUN T€OMETPUUYCCKUX 3a/1a4;

OTIEpUPOBATH OHATUSMU: NTAPAJUIETEHOCTD U IEPIICHIUKYISIPHOCT MPSIMBIX U MJIOCKOCTEH;

KJ1acCcU(UIMPOBATh B3aUMHOE PACIIOJIOKEHHE TIPSMBIX M INIOCKOCTEH B MPOCTPAHCTBE;

OTIEpUPOBATH TOHSATUSMU: JIBYTPaHHBIA YTOJ, TpaHU JBYTPAaHHOTO yria, pedpo IBYrpaHHOrO YIJia,
JIMHEMHBIN yroy ABYTPAHHOTO yIia, TpaJlyCHasl Mepa ABYTPAHHOTO YTJIa;

OTIEpUPOBATH TOHATUSIMHU: MHOTOTPaHHUK, BBITYKJIBIA U HEBBITYKJIBIT
MHOTOTPaHHHUK, 3JIEMECHTHl MHOTOTPAaHHHKA, ITPABWIIBHBI MHOTOIPaHHUK;

pacmo3HaBaTh ~ OCHOBHBIE  BHUABl ~ MHOTOTPAaHHUKOB  (NMUpaMHla, MpU3Ma,  MPSIMOYTOJBHBII
napajuiesenumnes, Kyo);

KJIacCU(UIIUPOBATh MHOTOTPAHHUKH, BBIOWpas OCHOBaHMS s Kiaccuukanuu (BBITYKIbIE U
HEBBIMYKJIbIE  MHOTOIPAHHUKH, TPABUIbHBIE MHOTOTPAHHUKH, MpsSMble W  HAKJIOHHBbIE  IPHU3MBI,
napajuieJenumnebl);

OTIepUPOBATh MOHATUSAMU: CEKYILas MIIOCKOCTh, CEYeHIE MHOTOIPaHHUKOB;

OOBSICHSITH TPUHITUTIBI TIOCTPOCHUS CEYCHHI, UCTIONB3YSI METO]] CIIEOB;

CTPOUTH CEYEHHS] MHOTOI'PDAaHHUKOB METOJOM CIJIEJIOB, BBINOJHATH (BHIHOCHBIE) IUIOCKHE YEPTEXKU W3
PHUCYHKOB ITPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y;

pelath 3a7a4d Ha HaxXOXKIACHHE Te€OMEeTPUYECKUX BEJIWYHMH MO 00pasliaM WIH alropuTMam, MpUMEHsS
W3BECTHBIE AHAIMTUYECKHE METOABl MPH PEUICHHH CTaHJAPTHBIX MaTeMaTHYEeCKHX 3a/lad Ha BBIYUCIICHUE



pacCTOSHUNA MEXIy JBYMS TOYKaMH, OT TOYKM JO MpsIMOH, OT TOYKH [0 TIUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIMHUCS TPSIMBIMU;

pemaTh 3aJaud Ha HaXOXKJACHHWE TeOMETPUYECKUX BEJIMYMH MO 0o0pas3laM MM aJropuTMaM, MPUMEHSS
M3BECTHBIC AHAIMTHYECKHE METO/IbI P PELICHUH CTAHJAPTHBIX MaTeMaTHYECKUX 33]a4 Ha BBIYHCIICHHUE YIIIOB
MEXy CKPEIIMBAIOUIMMHUCS TMPSIMBIMH, MEXAYy HPSAMOM M IUIOCKOCTBIO, MEXAY IUIOCKOCTSIMH, JIBYTPaHHBIX
yTJIOB,;

BBIUUCIIATH OOBEMBI U TUIOINAAM MMOBEPXHOCTEH MHOTOIPAaHHHMKOB (TpU3Ma, MUpaMUa) ¢ IPUMEHEHUEM
dbopMyn, BBIUMCIATH  COOTHOLICHWS  MEXKIy IUIOHNIAJSIMHM  IOBEpXHOCTEH, 00béMaMM  TOHOOHBIX
MHOTOT'PaHHHUKOB;

OIIEPUPOBATH MOHATHUSAMH: CHMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U IUNIOCKOCTh CUMMETPUH, IIEHTP, OCh
U TIOCKOCTh CUMMETPHH (DUTYPHI;

U3BJIEKAaTh, IPEOOpa3oBBIBATH W WHTEPIPETUPOBATh  HMH(POpPMAIMIO O  MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTeKaX U pUCYHKaX;

INPUMEHATh TeOMETpHYeCKHe (aKThl JUIS PEHICHUS CTEPEOMETPHYECKHMX 33/ad, HPEAIOJIararoiiux
HECKOJIBKO LIaroB PEeIICHHs, €CIIU YCIOBHS IPUMEHEHUS 3a/1aHbl B SIBHOK (opMme;

NPUMEHATH MPOCTEHINE NPOrpaMMHBIE CPEJICTBA M AJEKTPOHHO - KOMMYHUKAIIMOHHBIE CHCTEMBI IPU
PEIICHUH CTEPEOMETPUIECKUX 3a/1a4;

NPUBOIUTE MPUMEPHl MaTEMAaTHYeCKUX 3aKOHOMEPHOCTEH B MpPUPOAE U IKU3HH, paclO3HAaBaTh
MIPOSIBJIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE;

NPUMEHATh TOJYYEHHbIC 3HAHHMSA Ha IPAKTUKE: AaHAIM3UPOBATH pEaJbHbIE CHUTYallMM M HPUMEHSTbH
W3yYeHHBIE TIOHATHS B TIPOIECCE TIOMCKA PEHICHHS MaTeMaTH4ecKd C(HOPMYIHMPOBAHHON TMPOOIEMBI,
MOJICTIMPOBaTh pealbHBIC CHUTYyalldd Ha $3bIKE TI'EOMETPHH, HCCIENOBaTh IIOCTPOCHHBIE MOJEIN C
WCTIOJIb30BAHUEM T€OMETPHUECKUX TOHSATHHA M TEOpEeM, amrmapara ajareOpbl, pelmaTh MPaKTHYeCKHe 3a/1adH,
CBSI3aHHBIC C HAXOXK/ICHHEM I€OMETPHUYECKUX BEITHYHH.

K konny o06y4enus B 11 kinacce oOydaromuiicss Hay4uTCs:

OIIEpPUPOBATH MOHATHAMM: LWIMHIPUYECKAs TOBEPXHOCTb, 00pa3yroIiye WINHAPUIECKON MTOBEPXHOCTH,
UWIMHIP, KOHMYECKas IIOBEPXHOCTh, 00pa3ylollue KOHMYECKON MOBEPXHOCTH, KOHYC, cdepuyeckas
IIOBEPXHOCTB;

pacrno3HaBaTh Teja BpalleHus (LUINHIP, KOHYC, cdepa U map);

OOBSICHATB CIIOCOOBI OJTYYEHUS TeJ BpallleHus;

KJIacCCU(UIUPOBATh B3aUMHOE PACIOI0KEHUE CPepbl U MIOCKOCTH;

OIIEpUPOBATh MOHATHAMU: IIAPOBOM CETMEHT, OCHOBAHUE CEIrMEHTA, BBICOTA CETMEHTA, IIApOBOW CIIOM,
OCHOBAHHE IIaPOBOTO CJIOS, BEICOTA IIAPOBOIO CIIOSI, HIAPOBOM CEKTOP;

BBIUUCIIAT OOBEMBI U IJIOLIA/IM TOBEPXHOCTEH TeNl BpaIIEHUs, T€OMETPUUYECKUX Tel ¢ IMPUMEHEHUEM
(opmyu;

ONepUpOBATh MOHATUSMH: MHOTOIpaHHMK, BIMCAaHHBIA B cepy M ommcaHHBIH OKoJO chepbl, chepa,
BIIMCaHHAas B MHOT'OI'PAHHUK WJIA TCJIO BPpAlICHUSA

BBIUUCIIATH COOTHOIICHHUS MEXTy TUIOIIASIMH TOBEPXHOCTEN M 00bEMaMU TIOJJOOHBIX TEIT;

n300paxaTh U3ydaemble (UTYPBI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBINOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CCUCHUSA TCJI BPAILLICHUA,

U3BJIEKaTh, HMHTEPIPETUPOBATH W  MpeoOpa3oBbIBaTh  MHPOPMALMIO O  MPOCTPAHCTBEHHBIX
reoMeTpUYeCcKuX QUrypax, npeAcTaBIeHHYIO Ha YePTEKaxX U PUCYHKAX;

OIIEpUPOBATh IOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIITOJIHATH )IeI\/'ICTBI/ISI CJIOKCHHUA BEKTOPOB, BBIYMTAHUSA BCKTOPOB M YMHOXCHHA BCKTOpAa Ha YHCIIO,
OOBSICHATH, KAKUMH CBOMCTBAMH OHH 00J1a/1a10T;

MIPUMEHSITH MIPaBUIIO NapajlieenuIea;

ONIEpUpPOBaTh MOHATUSMM: JIE€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJIb BEKTODA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, Yrojl MEXIY BEKTOPaMH, CKaJSIpHOE NMPOU3BEJEHHE BEKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BCKTOPELI,

HaXOJUTh CyMMY BEKTOPOB M IPOU3BEJCHHE BEKTOpa HAa YMCIIO, YroJl MEXIy BEKTOPAaMH, CKaJIIpHOE
IIPOU3BENECHUE, PACKIAABIBATE BEKTOP MO ABYM HEKOJJIMHEAPHBIM BEKTOPaM;

3aJaBaTh IUIOCKOCTh YPABHEHUEM B JICKapTOBOM CHCTEME KOOPAMHAT;

NPpUMCHATH TCOMCTPUUYCCKUC (baKTI:I AJid pCHICHHUA CTCPCOMCTPHUYCCKUX 3aaay, IMPCAIIoJIararouimnx
HECKOJIbKO LI1aroB PEILCHMs], €CIIN YCIOBHS IPUMEHEHU 3a/1aHbl B SIBHOU (opMe;



peuaTs IpoCTEerIe TeOMETPUYECKUE 3a1a4d HAa IPUMEHEHUE BEKTOPHO - KOOPAUHATHOIO METO1A;

pemars 3aJa4d Ha JOKAa3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIIEHUH M HAXOXKICHHE TIE€OMETPHUYECKHX
BEeIMYMH MO0 oOpa3liaM WM aNropuTMaM, HIPUMEHsSI W3BECTHBIE METOJbl MpPU PELICHWH CTaHAAapTHBIX
MaTeMaTUYeCKUX 3a1a4;

IIPUMEHATH NPOCTEMIINE IIPOTPAMMHBIE CPEICTBA U JJIEKTPOHHO - KOMMYHUKAI[MOHHBIE CHUCTEMBI IIPH
pELICHUHU CTEPEOMETPUYECKUX 3a1aY;

IIPUBOJUTH IPUMEpPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOAEC U KHU3HH, PACIIO3HABATh
IIPOSIBJICHUE 3aKOHOB F€OMETPUHU B UCKYCCTBE;

IIPUMEHATH II0JyYEHHBIC 3HAHMUS HA IPAKTUKE: AHAIM3UPOBATH PEAIbHbIE CUTYallUH MU IIPUMEHATH
U3yYEHHBbIE TIOHATHS B IpOLlECCe IOMCKA PELIEHUs MaTeMaTU4ecKu C(HOpMYyIMPOBAHHON MpoOsIeMBl,
MOJCIIMPOBAaTh pPEAIbHbIC CUTYyallUM HAa A3bIKE TI€OMETPUHM, MCCIEI0BaTh IIOCTPOEHHBIE MOJEIU C
UCIOJIb30BAHUEM T'€OMETPHUECKUX MOHATHH M TeopeM, ammapaTra aareOpbl, peliatb NpakTHYECKUe 3ajaui,
CBSA3aHHBIEC C HAX0XKICHUEM I€OMETPUYECKUX BEIIMYHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

npsiMasi, INIOCKOCTb, TpocTpaHcTBo. [IpaBuna
n300pakeHUs Ha PUCYHKAX: N300paKeHUS
TUTOCKOCTEH, MapajuIeIbHbBIX MPSIMBIX
(oTpes3koB), cepeanHbl oTpe3ka. [lonsrus:
HEePEeCEKaIOIINECs INIOCKOCTH,
NepeCceKaroIInecst MpsiMasi v TNIOCKOCTb.
3HaKOMCTBO C MHOI'OTpaHHUKaMH,
n300pakeHue MHOTOTPaHHUKOB Ha PUCYHKaX,
Ha MPOEKIMOHHBIX YepTexax. HauambHbie
CBEJICHHUS O KyOe U mupamuse, ux pa3BEPTKU U
Mojienn. CedeHusi MHOTOTpaHHUKOB. [loHsTHE
00 aKCMOMaTUYeCKOM ITOCTPOECHUHU
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CJIEICTBUS U3 HUX

HaumenoBanue pasnena (temsl) | KomuuectBo OcHoBHoe conepaianye
OcCHOBHBIE BU/IbI JESITETLHOCTH 00YJaIOIINXCS
Kypca 4acoB
BBenenue B cTepeoMeTpuio 10 OcHOBHbIE IOHATHS CTEPEOMETPUU: TOUKA,

AKTYau3upoBaTh (aKTbl U METO/BI
IUTaHUMETPHH, peeBaHTHbIe TeMe. IlomyuaTb
IPEJICTaBICHUS O IPOCTPAHCTBEHHBIX
¢durypax, pazoupath npocTeiime npaBuia
n300pakenust >Tux ¢uryp. U3odpaxars
IPSIMYIO U IUIOCKOCTh HAa PUCYHKE.
Pacno3HaBaTh MHOTOIpaHHUKH, THPAMUAY,
KyO, Ha3bIBaTh UX JIEMEHTHI.

JenaTb pucyHOK KyOa, MUpaMubl, HAXOAUTh
OLIMOKH B HEBEPHBIX M300paXKEHUSAX.
3HAKOMMTBCS C CEYCHUSIMH, C METOJIOM
CJIEJIOB; MCIOJIb30BaTh JJIsl IOCTPOEHUS
CEUEHHUs METO/ CJIEJIOB, KPATKO 3aMHChIBATh
I1ary OCTPOEHUS CEUEHUS.

Pacno3naBaThb BUJ ceUeHHS




Y OTHOILIEHUM, B KOTOPBIX CEUCHUE JCITUT
pebpa Ky0a, HaXOAUTH TUIOMIA/(b CEUCHHUS.
Hcnoan3oBath nmonolue nNpy pemieHn! 3aaad
Ha MIOCTPOEHUE CEUCHUI.

3HAKOMHUTBCS C AaKCHOMATUYECKUM
MIOCTPOCHUEM CTEPEOMETPHUH, C AKCHOMaMHU
CTEpPEOMETPHUU U CIEACTBUSIMU U3 HUX.
HNnmocTpupoBaTh aKCHOMBI PUCYHKAMHU U
IIpUMEpPaMU U3 OKpYKarolleil 00CTaHOBKHU

[IpsiMBbIE M TUIOCKOCTH B
npocTtpaHcTse. [lapamiensHoCTh
MPSIMBIX U IIJIOCKOCTEN

12

B3anMHOe pacnionokeHue npsMbIX B
IIPOCTPAHCTBE: MEpeceKarouecs,
MapajuIeIbHbIE U CKPEIUBAIOIINECS ITPSMBIE.
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE: MapaljieNIbHbIE PSMBIE B
IIPOCTPAHCTBE; MAapAJIENBHOCTD TPEX MPSIMBIX;
MapaIEIbHOCTD MPSIMOMN U TIIOCKOCTHU. Y TJIbI
C COHAIPABJIEHHBIMHU CTOPOHAMM; YTOJI MEXKAY
MPSIMBIMH B IIPOCTPAHCTBE.

AKTYyaJIu3upoBaTh (PaKTbl 1 METOABI
IUTAHUMETPHUH, PEJIEBAHTHBIE TEME, IPOBOJUTH
AHAJIOTHH.

IlepeuncisiTh BO3MOXKHBIE CIIOCOOBI
PacrojoKeHUs IBYX MPSMBIX B IPOCTPAHCTBE,
WUTIOCTPUPOBATh UX HA MPUMEpaXx.

JlaBaTh onpeaeeHne CKPEIMBAOIINXCS
NpSAMBIX, OPMYJIMPOBATH MPU3HAK
CKPEILMBAIOIIUXCS MPSIMBIX U IPUMEHSATh €r0
IIPY pELICHUN




[TapamienbsHOCTB IUIOCKOCTEN: ITapajlIeIbHbIE
IJIOCKOCTH; CBOMCTBA MapaJIeIbHBIX
mockoctei. [Ipocreinme npocTpaHCTBEHHBIE
(burypsl Ha IJIOCKOCTH: TETPa’ip, KyO,
napaulelIenuIea; IOCTPOCHUE CEYCHUN

3ajau.

Pacno3snaBaTh npu3My, Ha3bIBaTh €€
DJICMCHTHI.

CrpouTthb ceueHus: NpU3Mbl Ha TOTOBBIX
yeprexax.

IlepeuncJIsiTh BO3MOXKHBIE CIIOCOOBI
B3aMMHOTI'0 PACIIOJIOKEHUSI IPAMOM 1
IUIOCKOCTH B IPOCTPAHCTBE, IPUBOINUTH
COOTBETCTBYIOIINE IPUMEPHI U3 PEATBHOU
AKHU3HU.

JlaBaThb onpeaeeHue NapauieIbHOCTH
HOPSMOM U TIIOCKOCTH.

®opMyJIMpPOBaTh NPU3HAK NAPAJUIETBHOCTU
IPSIMOM M TNIOCKOCTH, YTBEPKJIEHUE O MIPSIMOU
nepecedeHust IByX MII0CKOCTEHN, MPOXOAAIIUX
yepes3 NapajljiesIbHbIE NPSMBIE.

Pemath npaktuyeckue 3ajaun Ha MOCTPOEHUE
CEUYEHUI MHOTOTpaHHHKA.

OO0bsACHATH CiIy4yau B3aUMHOTO
PacIoI0XKEHUS TNIOCKOCTEH.

JdaBaTh onpeaesieHHe napauiesIbHbIX
IUIOCKOCTEM; MPUBOAUTH IPUMEPHI




13 peIbHOM )KM3HU U OKPY’KArOLIEH
00CTaHOBKH, HJUTIOCTPUPYIOLIHE
NapajyIeIbHOCTh MIOCKOCTEH.
Hcnoab30BaTh MpU3HAaK MapauieIbHOCTH
JIBYX IJIOCKOCTEH, CBOMCTBA NapaJljIeIbHbIX
IUIOCKOCTEN MpH pelIeHnH 3a1a4 Ha
noctpoeHue. O0bACHATH, YTO HAa3bIBACTCS
napauieJIbHbIM MPOSKTUPOBAHUEM U KaK
BBITIOJTHSETCS POSKTUPOBAHUE PUTYp HA
IJIOCKOCTb.

HN300paxars B napauieibHON MTPOCKIIUHU
pa3lInyHbIe TeOMETPUUECKUE QUTYPHI.
MopeanpoBaTh peanbHble CUTyallMu Ha
S3BIKE TEOMETPHUH, UCCIIEIOBATH MTOCTPOSCHHBIE
MOJIEJIU C UCIIOJIb30BAHUEM F€OMETPUUYECKHUX
MTOHSATHH.

Hcnosb30BaTh IIpH peILICHUH 33/1a4 Ha
MIOCTPOEHUE CEYECHHI TTOHSTHE
napajieIbHOCTH, IPU3HAKU U CBOMCTBA
napauieIbHbIX MPSMBIX Ha MIIOCKOCTH




[lepnieH IUKYISIPHOCTD MPSMBIX U
[LJIOCKOCTEHN
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IlepnieH IUKYIAPHOCTD NPSIMOM U IVIOCKOCTH:
NEPIECHIUKYIJIIPHBIE IPSIMBIE B IPOCTPAHCTBE,
IPsIMBIE IAPAJUICIIbHBIC U NIEPIICHANKYJIAPHBIE
K IJIOCKOCTH, NIPU3HAK NIEPICHAUKYIISIPHOCTH
IIPSIMOM U TNIOCKOCTHU, TEOPEMA O IPSIMOU
HEPIECHIUKYIISPHON IJIOCKOCTU
IlepnieHUKYISp U HAKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT IIPSIMOU
J10 IIJIOCKOCTH

AKTYau3upoBaTh (PaKTbl U METO/bI
IUTAHUMETPHH, PEIIEBAHTHBIE TEME, IPOBOIUTH
AQHAJIOTUH.

OO0BbACHATH, KaKOW yroJl Ha3bIBa€TCsl YIJIOM
MEXY EPECEKAIOIMMUCS NPSIMbBIMH,
CKPELIMBAIOIIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE.

[JaBaTh onpeaesieHHe NEPIICHIUKYISPHBIX
IPSIMBIX U IPSIMOM, TIEPIIEHANKYJIIPHON K
IUIOCKOCTH.

HaxoauTtp yriel MeXay CKpEILHBAOIIUMUCS
IpsIMBIMU B KyO€ U TUpaMu/e.

IIpuBOAUTHL NPUMEPDI U3 PEaTbHON KU3HU U
OKpy’Karollel 00CTaHOBKH, HIUTIOCTPUPYIOIINE
NEPIEHANKYJIAPHOCTD IIPSIMBIX B
IIPOCTPAHCTBE U MEPIEHIUKYISIPHOCTD MPSAMOMN
K INIOCKOCTH.

DopMyJIMPOBATH ITPU3HAK
NEPIEHANKYJIAPHOCTH IIPSIMON U IIOCKOCTH,
IPUMEHSTDH €r0 Ha MPAKTUKE: 0OBICHATH
HepHeHIUKYIIPHOCTh pedpa Kyba u
JMaroHalId €ro rpaHu, KOTopas ero




HE COICPKUT, HAXOIUTH JIMHY AMATrOHAIIN
KyOa. BeIYucisITh BEICOTY IPaBUIIBHOM
TPEYTroJbHON U MPABUIILHOM
YeTHIPEXYTOILHON TUPAMHUJL TIO JITUHAM pEGep.
Pemarh 3a1aun Ha BBIYMCIICHUS, CBSI3aHHBIC C
NEPIEHIUKYISIPHOCTBIO MPSMON U INIOCKOCTH,
C MCIIOJIb30BaHUEM IIPHU PELICHUN
IUTAHUMETPUYECKUX (PaKTOB U METO/I0B.
OO0BSICHATD, YTO HA3LIBAIOT
NEPIEHIUKYIIIPOM U HAaKJIOHHON U3 TOUYKHU K
IUIOCKOCTH; POEKIMEN HAKIIOHHON Ha
INIOCKOCTE. OOBACHATH, YTO HA3LIBACTCS
paccTOSTHUEM: OT TOUYKHU A0 INIOCKOCTH; MEKIY
NapaJyIeIbHBIMU TUIOCKOCTSMHM; MEXTY
IIPSIMOM M NApaJUIEIIbHON €M IIII0CKOCTBIO;
MEX1y CKPELIUBAIOLUIUMUCS MPSIMbBIMHU.
HaxoauTtp 3TH paccTOSIHYS B IPOCTHIX
cllydasx B KyOe, mupaMuje, npu3Me.
MopenanpoBaTthb peajbHble CUTYalluu Ha
A3BIKE TEOMETPHUH, UCCIIEIOBATH ITOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM I€OMETPUUYECKUX




TTOHSTHM.

Hcnonb3oBaTh npu pelieHNH 3a/1a4 Ha
nocTpoeHue cedenuit reopemy I[udaropa,
CBOICTBA MPSMOYTOJIbHBIX TPEYTOJILHUKOB

YTIIBI MEXKAY IPSIMBIMH U
[IOCKOCTSIMU
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VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOUN U
IJIOCKOCTBIO; IBYTPAHHBINA YTOJI, TUHEUHBIN
yroJ IBYTPaHHOIO yIJia.
[lepneHUKyYISIPHOCTD INIOCKOCTEM: TPU3HAK
MEePIEHIUKYISIPHOCTH JBYX IJIOCKOCTEH.
Teopema 0 TpEX NMepneHauKyIIpax

AKTYaIu3upoBaTh (PaKThl U METObI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME, IPOBOIUTH
AQHAJIOTHUH.

JlaBaTh onpeaeseHue yria Mexy IpsIMOU U
IUIOCKOCTBIO0, GOPMYIIUPOBATh TEOPEMY O TPEX
NEePIEHIUKYIIApax U 00paTHYIO K HEl.
HaxoauTe yroa mexny npsamMou u
IJIOCKOCTBHIO B MHOI'OTPaHHUKE, PACCTOSHHUE OT
TOYKH JI0 NPSIMOM Ha IUIOCKOCTH, UCIIONb3Ys
TEOpPEMY O TPEX NMEPIEHAUKYIIAPaX.
IIpoBoauTH Ha YEpPTEXKE MEPIICHIAUKYIIADP: U3
TOYKH Ha IPSAMYIO; U3 TOYKH Ha IJIOCKOCTb.
JaBarhb omnpenencHue AByrpaHHOro yrjia U ero
31eMeHTOB. OOBSACHATH PABEHCTBO BCEX
JIMHEUHBIX YIJIOB ABYTPAHHOIO yIja.
HaxoauTe Ha yepTexe IBYIpaHHBIN yroJl IpU
pelpe nmupaMuabl, MPU3MBbI, apajuieenune/sa.




JdaBaTh onpeaesieHHe yria MEx1y
MJIOCKOCTSIMHU.

JdaBaTthb onpenesieHue U (popMyJIHPOBATH
NMPU3HAK B3aUMHO NEPIEHANKYIISIPHBIX
MIJIOCKOCTEM.

Haxoautpb yribl MeXIy IIIOCKOCTSIMU B KyOe
U IMpamuze.

Hcnosb30BaTh IpH pEIICHUN 33124
OCHOBHBIE€ TEOPEMBI U METO/IbI IIJITAHUMETPHH.
MoneaupoBaTh peajbHbIE CUTyalluy HA
SI3bIKE€ TEOMETPHUHU, HCCJIE0BATDH IOCTPOCHHbBIE
MOJIEJIU C UCTIOJIb30BAHUEM I€OMETPUUECKHIX
TTOHSITHM.

Hcnoab30BaTh IpH peIICHUH 3a/1a4 Ha
MIOCTPOEHNE CEYEHU COOTHOIIEHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

MHOrorpaHHUKH
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[loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE
3JIEMEHThl MHOTOI'pPaHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOIPaHHUKH; pa3BEPTKa
MHOTOTpaHHHKA.

[Ipusma: u-yronpHast mpu3ma; rpaHu

AKTYyanu3upoBaTh (PaKTbl U METO/bI
TUTAHUMETPUH, PEIICBAHTHBIC TEME,
NPOBOANTH AHAJIOTHH.

JlaBaTh onpeaeseHue apauieenuIesa,
pacno3HaBaTh €ro BUJbI M U3Y4aTh CBOMCTBA.




Y OCHOBaHUS IPU3MBI; TIpsIMasi ¥ HaKIIOHHAs PU3MbI; OOKOBasl U TIOJTHAS
MMOBEPXHOCTH Npu3Msbl. [lapannenenunesn, npsMOyroiabHbIN Napauiesienunes u
ero ceorcrsa. [lupamuia: u-yrojapHas NMpaMuia, TpPaHU U OCHOBaHUE
nupaMuibl; 00KOBas U MOJIHAS MOBEPXHOCTh MUPAMHU/IBI; IPABUIIbHAS U
yce4y€HHas MUpamMuaa.

DneMeHThI Npu3Mbl ¥ upaMu/ibl. [IpaBUIIbHBIE MHOTOIPAHHUKU: ITOHSATHE
MPaBUILHOTO MHOTOIPAHHMKA; TTPaBUJIbHAS MTPU3Ma U MPaBUIIbHAS MUPAMU/IA;
MpaBWIbHAS TPEYTOJibHAs MUpaAMUa U MPABUIbHBIN TeTpadip; KyO.
[IpencraBieHue o NpaBUIbHBIX MHOIOTPAHHUKAX: OKTa3/p, JOJEKAdIp U
HUKOCA3IP.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBLHO TOUKH, IPSIMOH,
IJIOCKOCTH. DJIE€MEHThl CHMMETPUHU B MIUPAMUJIAX, apajuleieuIe1ax,
MPaBUIIbHBIX MHOTOTPAaHHUKAX.

JaBaThb onpeneiaeHue NTUpaMuibl, pacClO3HaBaTh BUJIbl TUPAMMU/I,
(opmyampoBaTh cBolicTBa pEdEp, TpaHel U BHICOTHI MPABUIILHON TUPAMUJIBL.
HaxoauTtp momaas noaHoi u O0KOBOM MOBEepXHOCTH upaMuibl. laBaTh
omnpeaesieHue yCEUEHHON TUPaMU/Ibl, Ha3bIBAaTh €€ SJIEMEHTHI.

@ opMyJIMPOBATH TEOPEMY O TUIOIIATU OOKOBOI1 MOBEPXHOCTH MPABUIbHON
yceu€HHOM nupamuibl. PemiaTe 3a1a4u Ha BEIYKCIICHHUE, CBSA3aHHbIE C
NUpaMuJaMu, a TaKXKe 3aJ1la4i Ha IOCTpoeHue ceueHuil. JlapaTs onpenesienune
MIPU3MBbI, PACIO3HABATH BUbI IPU3M, H300pakKaTh IIPHU3MbI HA YEPTEXKE.
HaxoauTtp miomaas moaHON win 60KOBOM MOBEPXHOCTH Mpu3Mbl. U3yuaTs
COOTHOLIEHUS Disiepa /i1 uncia pédep, rpaHell U BEpIIMH MHOTOTPaHHHUKA.
H3yuyaTh BUbI IPAaBUIBHBIX MHOTOTPAHHUKOB, UX Ha3BAHMS U KOJIUYECTBO
IpaHeH.



Brruncnenue 371€MEHTOB MHOTOTPaHHUKOB!
pEOpa, auaronanu, yrisl. [lnomane 60koBoH
IIOBEPXHOCTHU U ITOJIHOW ITOBEPXHOCTHU IIPSAMOM
IIPU3MBI, IUIONIA/lb OCHOBAHUM, TEOPEMA O
OOKOBOI TOBEPXHOCTH MPSIMOM TPU3MBI.
[Tnomaae 60KOBOI MOBEPXHOCTH H
IIOBEPXHOCTH IIPABUJIBHOM MUpaMUBbI,
TeopeMa O IUIOIAaAu OOKOBOM MOBEPXHOCTH
YCEYEHHOU MUPAMUIBI

H3yuyaTh CUMMETPHIO MHOTOTPAaHHHUKOB.
OO0BbACHATH, KaKHe TOUYKH HAa3bIBAIOTCS
CUMMETPUYHBIMU OTHOCUTENIBHO JIaHHOU
TOYKH, MPSIMON MJIH MJIOCKOCTH, YTO Ha3bIBAIOT
LIEHTPOM, OCBIO WJIH IIJIOCKOCTHIO CUMMETPUN
burypsr.

IpuBOANTHL MPUMeEPBI CHMMETPHYHBIX (DUTYD
B apXUTEKType, TEXHUKE, IPUPO/IE.
MopneaupoBaTh peajbHbIE CUTyalluy HA
SI3BIKE T€OMETPHUH, UCCIIEI0BATh MOCTPOSCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM I'€OMETPUUECKUX
MOHSITUI, UCTIOJB30BaTh MOAO0HE
MHOTOTPaHHUKOB

OO6BEMBI MHOTOI'PaHHUKOB

[Tonsitre 06 06béMe. OOBEM TUPAMU/IBL,
IIPU3MBI

AKTYaau3upoBaTh (HaKThl U METO/IbI
MJIAaHUMETPHUH, PEJIEBAHTHHIE TEME.
OO0BbACHATH, KaK U3MEPSAIOTCS 00BEMBI TElI,
MIPOBO/I AHAJIOTUIO C U3MEPEHUEM TUIOLIACH
MHOTOYTOJILHUKOB. POpMYJIHPOBATH
OCHOBHBIE CBOMCTBAa 00bEMOB. 3yuars,
BBIBOJUTH (opMYJIbI




00BbEMa IPSMOYTOJILHOTO MapajuIesenumnesa,
MIPU3MbI U TUPAMUBI.

BbruucasTe 00bEM MPU3MBI M TUPAMUIBI IO
ux snementaM. [lpuMeHsaTs 00BEM 115t
peleHus CTEpPEOMETPUYECKHX 3a1a4 U IS
HAaXOXJICHUS TE€OMETPUUECKUX BEJIMYHUH.
MopneaupoBaTh peajbHbIE CUTyalluy HA
SI3bIKE€ TEOMETPHUHU, HCCIIE0BATDH IOCTPOCHHbIE
MOJIEJIN C UCITOJIB30BAHUEM N€OMETPUUYECKHUX
ITOHATUI

[loBTOpEHUE: CeueHus, pacCTOSHUS
U YIJIbI

[TocTpoenue ceueHnii B MHOTOTpaHHUKE.
Brruncnenune pacCTOSHUN: MEXY IBYMS
TOYKAMHM, OT TOUKH JI0 MPSIMOMN, OT TOUKH JI0
IJIOCKOCTH; MEXKYy CKPELIMBAOLIMMHUCS
NpsIMbIMU. BbIuncienue yrios: MexIy
CKPEIIMBAIOIINMUCS IPSIMBIMU, MEXKIY
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YIJI0B MEXAY INIOCKOCTSIMU

CrpouTthb ceueHne MHOTOIPaHHHUKA METOJIOM
CIIEJIOB.

JdaBaTh onpeaejieHHe pacCTOSHUS MEXKIY
durypamu.

HaxoauTe paccrosiHue Mexny
MapajuIeIbHBIMU IIOCKOCTSIMH, MEXIY
IIJIOCKOCTBIO U NTApAJIJIEIbHOW €1 MPSMOH,
MEXKy CKPEIIUBAOIIUMUCS MTPSIMBIMU.
CTpouTh JIMHENHHBIN yroJl ABYTPaHHOIO yIJIa
Ha 4epTexe




MHOI'OrpaHHHUKAa U HAaXOJUTh €ro BCIMYNHY.
HaXOI[I/ITb YTJIbl MCIKAY IIJIOCKOCTSAMU B
MHOI'OIrpaHHHUKax

OBIIEE KOJIMYECTBO YACOB
[10 IIPOTPAMME
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11 KJIACC

OcHOBHOE COACPpIKaHUE

IUTOIIAIb TOBEPXHOCTH cephl. Bzanmuoe
pacnosoxxeHue cepsl U MI0CKOCTH;
KacaTelbHasl IJI0CKOCTh K cdepe; mIomanb
cthepsl. U3o0pakeHue cdepsl, mapa Ha
TUTOCKOCTH.

CeueHnus mapa

HaunmenoBanue pasnena (temsr) | KomudecTBo
OCHOBHBIE BUJIBI ICSTETLHOCTH 00YYaOIIHXCS
Kypca 4acoB
Tena BpameHus 12 Cdepa u map: neHTp, paanyc, AMameTp;

AKTYaJIu3upoBaTh (PaKThl U METOIBI
IUIAHUMETPHH, PEIICBAHTHBIC TEME, MPOBOIUTD
AHAJIOTHH.

JlaBaTh onpeaeneHus cepsl U mapa, ux
[IEHTpa, pagnyca, quaMerpa. OnpeneasTsb
cdepy Kak Gurypy BpauieHus: OKPY>KHOCTH.
HccaenoBarh B3aMHOE PaCIIOIOKEHUE
cdepsl U MIIOCKOCTH, ABYX cdep,
WLTIOCTPUPOBATH 3TO HA YepTEkKaxX U
pucyHkax. @opmMyJHpoOBaTh ONpeeeHue
KacaTeJIbHOH TIOCKOCTH K cdepe, CBOICTBO U
MpU3HAK KacaTeIbHOM MIOCKOCTH.
3HAKOMHTBCS C T€0/IC3NUSCKUMU JIMHUSIMHA Ha

chepe




Hunuuapudeckas TOBEPXHOCTh, 00pa3yromue
HHAJIMHAPUYECKON TOBEPXHOCTH, OCh
HMAJIMHIPUYECKOU NoBepxHOCTH. [lnmmHap:
OCHOBaHUs U OOKOBasi TOBEPXHOCTh,
o0pa3yromias u OCh; MIOMAAb OOKOBOW 1
TOJTHOU TToBepXxHOoCTH. M300pakeHne
LUJIMHAPA HA IIIOCKOCTH. Pa3BépTka
umnHapa. CeueHus IMHAPA (TUIOCKOCTHIO,
napajulesIbHOM WU NEpIEHANKYISIPHON ocH
IUAJTUHIPA)

OO0BbACHATH, YTO HA3BIBAIOT UIMHAPOM,
Ha3bIBaTh €ro AeMeHThl. U3yuars,
00BbSACHATD, KaK NOJIYYUTh LIMJIMHIP TYTEM
BpaIlCHHS TTPSMOYTOJIbHUKA.

BbIBOIMTE, HCNOJIB30BATH (YOPMYIIBI [Tt
BBIYHCIICHHSI TUIOIIAIH OOKOBOM TTOBEPXHOCTH
HUJIMHAPA.

H3yuatp, pacno3HaBaTh pa3BepTKY
HUAJIMHAPA.

HN300paxkaTh HWIMHIP U €r0 CEYCHUS
IJIOCKOCTBIO, MTPOXOIAILIEH Yepe3 €ro ocCh,
napajuieIbHON WIK NEePIEHANKYISIPHON OCH.
HaxoauTs mIomaan 3TUX CCUCHUH.
MopeanpoBaTh peanbHble CUTyallUU Ha SI3bIKE
TEOMETPUHU, HCCIAEA0BATH TTOCTPOCHHBIE
MOJIEJIU C UCIIOJIb30BAHUEM F€OMETPUUECKHUX
TTOHATHH

Konnueckas moBepXHOCTh, 00pa3yromme
KOHUYECKOM MOBEPXHOCTH, OCh U BEPIINHA
KOHWYeCKo moBepxHocTH. KOHYC: ocHOBaHUE
Y BepIlIMHA, 00pa3yromias ¥ OCk; TUIOMIA/b

OO0BsACHATH, KaKOE TEJIO Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €r0 3JIEMEHTHI.

N3yuarhb, 00bACHATD, KaK IOJy4YUTh KOHYC
IIyTEM BpAIIEHUS IPSIMOYTOJIBHOTO
TPEYroJIbHHUKA.




OOKOBOH U MOJIHOW MOBEPXHOCTH. Y CCUEHHBIN
KOHYC: 00pa3yrollye 1 BbICOTa; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

N300pakeHne KoHyca Ha IIOCKOCTH.
Pa3BépTka KoHycCa.

CeueHus KOHYyca (IUIOCKOCTBIO,
[apajIeIbHOM OCHOBAHMIO, U IIJIOCKOCTBIO,
IIPOXOAAIIECH Yepe3 BEpLIMHY)

HN300paxkaTh KOHYC U €r0 CEUCHUS
IJIOCKOCTBIO, IIPOXOIAIIEN Yepe3 OChb, U
IUIOCKOCTBIO, IEPIEHAUKYIISIPHOHN K OCH.
H3yuarts, pacno3HaBaTh pa3BEPTKY KOHYCA.
BbIBOANTDB, HCI0JIB30BATH (DOPMYJIBI 115
BBIYMCIICHHSI IIJI0MIA 1 OOKOBOM MOBEPXHOCTH
KOHYycCa.

Haxoauts muionaay Ce4eHUH, IPOXOASIINX
4yepes3 BEpIIMHY KOHYCa WIN
NEPIEHIUKYIAPHBIX €r0 0cU. OOBbACHATD,
KaKO€ TEJIO Ha3bIBAETCSl YCEUEHHBIM KOHYCOM.
H3yuarhb, 00BSICHATD, KaK €ro IOJYyYUTh
IIyTEM BpallleHUs IPSIMOYTOJIBHOM TpaIenuu.
BoiBoIMTH, IpUMEHATH GOPMYITY JUIsS
BBIYMCIICHUSI 10111 OOKOBOM MOBEPXHOCTH
YCEUYEHHOT0 KOHYyCa

KomOunarms ten BpameHus u
MHOTOTpaHHUKOB. MHOTOIpaHHUK,
OIMCAaHHBIN 0KOJIO cdepbl; cepa, BIucaHHast
B MHOTOTPaHHHK WJIX B TEJIO BPALICHUS

AKTYaJIu3upoBaTh (PaKThl 1 METOIBI
IIaHUMETPUH, PCICBAHTHBIC TEME, ITIPOBOANUTH
AQHAJIOTUH.

Pemars crepeomeTprueckue 3aaauu,
CBA3aHHBIC C TCJIaMH BpalllCHUS, ITIOCTPOCHUEM
CEUYEHUM TeJl BpallleHUs,




C KOMOMHAITUSAMH TEJ BPAIICHUS U
MHOTOTPAaHHUKOB Ha HAXOKJICHUE
reOMETPUUYECKUX BEITUYHUH.

Hcnonb3oBaTh NpH pelICHUN
CTEPEOMETPUUECKUX 3aJ1a4 IIJIAHUMETPUUYECKHUE
(dakThl ¥ METO/IbI 33/1a4U HA BHIYHCIICHUE U
JIOKa3aTeIbCTRO.

MopneaupoBaTh peaibHbIE CUTyallud HA SI3bIKE
reOMETPHUHU, UCCJIE0BATH ITOCTPOCHHBIE
MOJIEH C UCIIOJIB30BAHUEM I'€OMETPUUECKUX
MOHSATHH

OO0BEMBI TEN

ITonatue 00 o0bEéMe. OCHOBHBIE CBOMCTBA]
00bEMOB Ten. OOBEM IMIMHApa, KOHYCA.
O6béM mapa u mIomaab chepol

AKTyaJIu3upoBaTh (PaKkTbl 1 METOABI
IIJIAHUMETPUH, PEIICBAHTHBIE TEME, IPOBOJUTH
AQHAJIOTHUH.

BbIBOANTDB, HCNO0JIB30BATh (POPMYIIBI
00BEMOB: MPU3MBI, IUJIUHAPA, TUPAMUIBI,
KOHYCa; yCEUEHHOU NMUPaMUbl U YCEUEHHOTO
KoHyca. Pemarb cTepeomMeTpudecKue 3a1auu,
CBSI3aHHBIE C BHIUMCIIEHUEM 00BEMOB.
®opMyJIHPOBATH OIIPEIEICHUE NIAPOBOTO
CErMeHTa, apoBOro CJIOs, IIAPOBOI0 CEKTOPA.




IpumensaTs Gopmyis
JUTSL HAXOXKJICHUST 00BEMOB 1IIAPOBOTO
CErMEHTa, IIapOBOT'0 CEKTOPa

[Tono6HbIE Tena B MPOCTPAHCTBE.
COOTHOIICHHUS MEXTy TUIOLIAIIMH
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEJ

Pemars crepeomeTprueckue 3a1auu,
CBSI3aHHBIE C 00BEMOM I1apa M TUIOIIAIbI0
cdepsl.

MopeanpoBaTh peanbHble CUTyallMU Ha S3bIKE
F€OMETPHUHU, UCCIIEIOBATH TOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX
TTOHSTHH.

AKTYaJIu3upoBaTh (PaKkTbl 1 METOABI
IJIAHUMETPHUH, PEJIEBAHTHBIEC TEME, IIPOBOJIUTH
aHaJIOTHH.

Pemars crepeomeTprueckue 3aaauu,
CBSI3aHHBIC C COOTHOIIICHHEM 00BEMOB U
MOBEPXHOCTEN MOOOHBIX TEJ B IPOCTPAHCTBRE.
MopeanpoBaTh peanbHble CUTyallMU Ha S3bIKE
F€OMETPHUHU, UCCIIEIOBATH TOCTPOCHHBIE
MOJENH C UCIIOJIB30BAHUEM I'€OMETPUUECKUX
TTOHATHH

BekTopbl ¥ KOOPIMHATHI B
POCTPaHCTBE
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BekTop Ha mockocti
U B rpoctpaHcTBe. CloxkeHue
U BBIYUTAaHUE BEKTOPOB. Y MHO)KEHHE

AKTYanu3upoBaTh (aKTbl U METO/bI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME, IPOBOIUTH
aHaJIOTHH.




BEKTOpa Ha 4uCJI0. Pa3iioxkeHue BeKTopa 1o TPEM HEKOMILIAHAPHBIM BEKTOPAM.
[IpaBuno mapannenenumnena.

Pemenne 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUJI ICUCTBUI C BEKTOPaMH.
[IpsiMoyronbHas cucteMa KOOpAUHAT B MPOCTpaHcTBE. KoopauHaAThl BEKTOPA.
[Ipocreitmue 3agaun B KoopAUHATaX. Y0 MexAy BekTopaMu. CKalsipHOE
IIPOU3BE/ICHNE BEKTOPOB.

Beluncnenue yrioB Mex1y NPSAMBbIMU U IIJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/I ITPU PELICHUHA FEOMETPUUYECKUX 3a/1a4
OnepupoBaTh NOHSATHEM BEKTOP B IIPOCTPAHCTBE.

®opmMyMPOBATh [TPABUJIO MTAPAJUIEIEIUIIEA TP CII0)KEHUU BEKTOPOB.
Cxi1aapIBaTh, BBIYUTATH BEKTOPBI, YMHOXKATh BEKTOp Ha uncio. U3yyars
OCHOBHbBIE€ CBOMCTBA 3TUX ONEPALIUM.

JaBathb onpeneneHue IpsIMOYroJbHON CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE.
BrIpa3utb KOOpPAUHATHI BEKTOPA Y€pe3 KOOPAUHATHI €ro KOHIIOB.
BeiBOoAUTH, HCII0/1630BATH GOPMYJIY JUIMHBI BEKTOPA U PACCTOSHUS MEXIY
TOYKaMH.

BrIpaxkaTth CKagsipHOE POU3BENCHUE BEKTOPOB YEpE3 UX KOOPAUHATHI,
BBIYMCIIITH YIOJl MEXIY JBYMsI BEKTOpaMHU, 1ByMs npsiMbiMu. HaxoauTs yron
MEXy NMPSMOH U IJIOCKOCTBIO, YIOJl MEXAY ABYMS IIJIOCKOCTSIMU
QHAJIMTUYECKUMHU METOAAMH.

BeiBOAUTE, HCI0/1b30BATH GOPMYJIY PACCTOSIHUSA OT TOYKH J0 INTIOCKOCTH



[ToBTOpeHue, 0600IICHNE U 7 OcHoBHbIE GUTYPHI, PAKTHI, TEOPEMBI Kypca
cHCTEMAaTH3aLMs 3HAHUH TJITAHUMETPHUH. 3a/1a4Ml TUIAHUMETPUH U
METO/bI UX PEIICHUS.
OcHoBHbIE (DUTYPEL, (DAKTBL, TEOPEMBI Kypca .
(urypet, ¢ ’ p M Pemars npocreiiie 3aja4u Ha HAXOXKJICHUAE
CTEpPEOMETPHUU. 3a/1a4u CTEPEOMETPUU U
JUTMH M YTJIOB B TEOMETPHYECKUX (PUTYpaX,
METO/bI UX PEIICHUS
npuMeHsTh Teopemy [ludaropa, TeopeMbr
CHUHYCOB M KocHYycoB. HaxoauTtp 1uiomaias
MHOT'OYTOJIbHUKA, KpyTa.
Pacno3naBathb no1o0HbIC (HUTYPHI, HAXOUTH
OTHOIICHUS JUINH U TUIOIIAACH.
Hcnosab30BaTh IIPH peIICHUN
CTEPEOMETPUICCKHUX 3a/1a4 (DAKTHI U METOBI
TJIAaHUMETPUH
34
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OEJIEPAJIBHASA PABOYASA IIPOI'PAMMA VYYEBHOI'O KYPCA «BEPOATHOCTbD H
CTATUCTHUKA»

IHHOACHUTEJIBHAA 3AIINCKA

VYuebublil Kypc «BeposITHOCT U CTaTHUCTHKa» 0a30BOTO YPOBHS SIBJISETCS MPOJODKEHUEM U PAa3BUTHEM
OTHOMMEHHOTO y4eOHOTO Kypca 0a30BOTO YpPOBHS OCHOBHOTO o0O0IIero o0Opa3oBaHus. Y4YeOHBIH Kypc
npeaHasHaueH s (popMupoBaHUs y 00yYarOmUXCS CTaTUCTUYECKOM KYJIbTYphl M TIOHUMAaHUS POJU TEOPHU
BEPOSITHOCTEH Kak MaTeMaTHYeCKOTO0 HWHCTPYMEHTA JJIsi W3YYCHUsS CIyYalHbBIX COOBITHH, BEIHYUH H
nporeccoB. [lpu m3ydenunm ydeOHOro Kypca o00OTamaloTCs NPEACTaBICHUS OOYy4aroIUXCsS O MEeToJax
WCCIIC/IOBAHMSI M3MEHYMBOTO MHUpA, PA3BUBACTCs MOHMMAHHE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYECKHX
METO/IOB TIO3HAHUS KaK HEOTHEMIIEMOM YaCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOTO MHUPOBO33PCHHISL.

ConeprkaHue yyeOHOTo Kypca HAIlpaBlICHO Ha 3aKpeIUICHUE 3HAHWH, MOJYYCHHBIX TPU M3YyYCHUU Kypca
Ha YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUs, U HA PA3BUTHE NPEICTABICHUN O CIYYalHBIX BEIUYUHAX H
B3aMMOCBSI35IX MEX/1y HUMU Ha BOKHBIX MTPUMEPAX, CEOIKEThI KOTOPBIX MOYEPITHYTHI U3 OKPYXKAKOIIEro mupa. B
pe3ylbrate y OOydaromuxcsl JOJDKHO CPOPMHUPOBATHCS IPEACTABICHHE O HaWOoJiee YIOTPEOUTEITHHBIX U
OOIIMX MaTEeMaTUYECKUX MOJEJSAX, UCIIOJIB3YEMbIX Ul ONMCAHMs aHTPOIIOMETPHUECKUX U JeMOorpaduyeckux
BCJINYHH, HOFpCHIHOCTGﬁ B pas3IM4YHOro poaa U3MCPCHUAX, AJIUTCIbHOCTU 0e30TKa3HOH pa6OTBI TECXHUYCCKUX
YCTPOMCTB, XapaKTEPUCTHK MACCOBBIX SIBJICHUHN U MTPOIECCOB B OOIIECTBE.

B cooTBeTCTBHY ¢ yKa3aHHBIMH IETSIMH B CTPYKType y4eOHOT0 Kypca «BeposTHOCTh M CTaTUCTHKA» /IS
YPOBHS CpemHero ooOmero oOpa3oBaHuss Ha 0a30BOM YPOBHE BBIJICIICHBI CICAYIOUIME OCHOBHBIC
COACPIKATCIIbHBIC JIMHUU: ((CJIy‘-IElfIHBIG COOBITHA U BCPOATHOCTHUD, «CnyqaﬁHbIe BEJIMYUHBI U 3aKOH OOJBIINX
YHCEI».

Baxknyto wyacTte y4eOHOTO Kypca 3aHMMAaeT M3YUYCHHE T€OMETPUYECKOT0 W OHMHOMMAJIBHOTO
pacrpelieieHuii ¥ 3HAKOMCTBO C WX HENPEPhIBHBIMH aHAJIOTaMH - TIOKAa3aTeIbHBIM W HOPMAaJIbHBIM
pacrpeieIeHUsIMH.

Copepxanne nuHun «CiaydaifHble COOBITHSI M BEPOATHOCTH» CIYKUT OCHOBOW uisi (hOpMUPOBaHUS
MPEJICTABICHUN O PACHPEECICHUH BEPOSTHOCTEN MEXAY 3HAUYCHHUSIMU CIIyYalHbBIX BEJIMYMH, a TAK)KE 3Ta JIUHUSA
HeoOxomuMa Kak 0a3a s M3yueHUsl 3aKOHa OOJBIINX Yucen - (YHIaMEHTAIbHOTO 3aKOHA, JIEHCTBYIOIIETO B
Mpupojie M OOIIeCTBE M HMEIONIETO MaTeMaThyeckylo (opmanu3anuio. CaM 3aKOH OOJBIIUX YHCET
npeJsiaraeTcs B 03HAaKOMHUTEIbHOU (hopMe ¢ MUHIUMAIIbHBIM HCIIOJIb30BAaHUEM MaTeMaTHUeCKOTo popMann3ma.

Tewmpbl, CBA3aHHBIE C HETPEPHIBHBIMU CIIy4allHBIMH BEJIMYMHAMM, aKIIEHTUPYIOT BHUMAaHHUE 00yJaroluxcs
Ha OMUCAaHUM W W3YYEHUU CIy4YalHBIX SIBICHUN C MOMOIIbIO HEMPEPHIBHBIX (YyHKIHH. OCHOBHOE BHHUMAaHHE
yIesieTcsl TI0Ka3aTeIbHOMY M HOPMAJIbHOMY paclpe/ielieHUsIM, TIPH 3TOM TPEIIoiaraeTcsi 03HaKOMHUTEIBHOE
M3yYCeHHE MaTepraia 0e3 JoKa3aTeIbCTB MPUMEHICMBIX (aKTOB.

OO1iee 9rcIo 4acoB, PpEKOMEHI0BAaHHBIX IS U3y4eHUs! y4eOHOro Kypca «BepoSTHOCTh U CTaTHCTHUKAY -
68 gacoB: B 10 kiacce - 34 yaca (1 gac B Hezeno), B 11 kimacce - 34 yaca (1 yac B Hezlenio).

COJAEP/KAHUE OBYYEHUA

10 KJACC

[IpencraBnenue MaHHBIX C TOMOIIBI0 Tabmun M auarpamm. CpenHee apu@meTHueckoe, MeauaHa,
HauOoJblllee U HAaMEHbIIIee 3HAaUeHUs, pa3Max, AUCIIEPCHs U CTaHAApTHOE OTKIOHEHUE YHCIOBBIX HAOOPOB.

CrayuaiiHple SKCIEpUMEHTHI (ONBITBI) W CiIydailHble COOBITHS. DJeMEHTapHble COOBITUS (MCXOJBI).
BepositTHOCTh ciywaitHOro coObITHs. Bnn3ocTh 4acTOThl M BeposSTHOCTU cOObITHH. CiydallHble OIBITHI C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMU. BEpOSTHOCTH COOBITHI B ONBITaX C PaBHOBO3MOXXHBIMH
3JIEMEHTAaPHBIMU COOBITUSMHU.

Omnepanuu Haja COOBITUSAMH: TepeceyeHHe, OObEIUHEHUE, MPOTUBOIOJIOKHBIE COOBITHS. JluarpamMmel
Ditnepa. opMmyiia CIOKEHHUST BEPOSATHOCTEM.

VYcnoBHas BEpPOATHOCTb. YMHOXKEHHME BeposTHOCTEH. JlepeBo ciydaiiHOro skcrepuMmenta. dopmyia
MTOJTHOW BEpOsITHOCTH. HezaBucumbie COOBITHSA.

Kombunatopaoe npaBuino ymHoxxenus. IlepecranoBku u Qaxropuan. Uucnao coueranuid. TpeyroapHUK
[Tackamnst. ®opmyna 6mHOMa HpioTOHA.

bunapHblli ciydaiiHbIi ONBIT (MCHBITAaHUE), ycnex W Heynada. HesaBucumble ucnbitanusa. Cepus
HE3aBUCUMBIX MCIIBITAHUI /10 TiepBOro ycnexa. Cepus HE3aBUCHMBIX UCTIBITAHUI bepHyuin.



Cnyugaiinass BenuuuHa. Pacnpenenenune BepositHocTed. Jluarpamma pacnpeneneHus. IIpumepst
pacripeniesieHuil, B TOM 4HCiIe, TeOMETpUYecKoe 1 OMHOMHUAIIBHOE.

11 KJIACC

UucnoBble XapakTEPUCTUKU CIyYalHBIX BEJIMYMH: MAaTEMaTU4YeCKOe OXKHUIAHWE, JUCIEepCUs U
CTaHJapTHOE OTKJIOHEHue. [Ipumepsl MpUMEHEHHs MaTEeMATUYECKOIO O’KMJIAHUSA, B TOM YHCIE B 3aJadax W3
MMOBCEIHEBHON JKU3HU. MaTemMaTHuecKoe OKUJaHWe OWHAPHON CIy4ailHOW BENWYHMHBI. MaTemaTudeckoe
OKUJAHUE CYMMBbl CIIyYalHBIX BEIMYMH. MaTeMaTH4ecKoe OXUAAHME W JHUCIEPCHs I€OMETPUYECKOro M
OMHOMMAJIBHOTO paclpeieeHuH.

3aKoH OOJIBLIMX YUCEII U €r0 PoJib B HayKe, IpUpojie U oluiecTBe. BIOOPOUHBIN METO HCClIe0BaHUI.

[Ipumepsl HENpepbIBHBIX ClIydalHBIX BeNWYMH. [lOHATHME O IUIOTHOCTM pacnpezeseHus. 3anayd,
IIPUBOIALINE K HOPMAJIILHOMY pacipeneiacHuio. [Ionatue o HopManbHOM paclpeneIcHUH.

HNPEIMETHBIE PE3YJIbTATbBI

K koniy o6yuenus B 10 kiacce o0Oydaronuiics NOIY4YUT CIEAYIOIINE IPEAMETHbIE PE3yIbTaThl:

YUTATh U CTPOUTH TAOJIULIBI U JUATPaAMMBb;

OIIEpUPOBATh NMOHATHAMM: CpelHee apu(mMeTHueckoe, MeanaHa, HauOoubllee, HaUMEHbLIee 3HaYeHuE,
pa3Max MacCHBa YHCIOBBIX JAHHBIX;

OIIEpPUPOBATH TOHATUAMHU: CIYYaWHBIH SKCIEPUMEHT (OMBIT) M ciy4ailHOe cOObITHE, 3JIEMEHTapHOE
COOBITHE (2JIEMEHTAPHBIA MCXO]) CIyYaHOTO OIBITA, HAXOJUTh BEPOSITHOCTH B OIBITAX C PAaBHOBO3MOKHBIMHU
CllyJyallHBIMM COOBITHSIMM, HAXOAWTh U CPABHUBATh BEPOSATHOCTH COOBITMH B M3YyYEHHBIX CIIydailHbIX
AKCIIEPUMEHTAX;

HaxXoAuTh U (GOpPMYJIHUPOBaTh COOBITUA: MEpecedeHue U OObEJUHEHHE TaHHBIX COOBITHH, COOBITHE,
MPOTHBOIOJIOKHOE JaHHOMY COOBITHIO, IOJIB30BATBCSA JUAarpaMMamMu Oijiepa U (HOPMYJIOH CIOKECHHUS
BEPOATHOCTEW ITPH PELICHUH 33]1a4;

OIIEPUPOBATH TMOHATUSMH: YCIOBHAs BEPOSITHOCTb, HE3aBUCHUMBIE COOBITHS, HAXOJWUTh BEPOSTHOCTH C
ITOMOUIBIO IPABUJIA YMHOXKEHHUS, C TIOMOILBIO JIEpeBa CIIy4alHOTO OIIBITA;

MPUMEHITh KOMOMHATOPHOE IIPABUJIO YMHOKEHUS IIPU PEILICHUH 3a7ay;

OIIEpUPOBATh NOHATHUIMHU: UCIIBITaHNE, HE3aBUCUMBIE UCIIBITAHUS, CEpUS
UCIBITAaHUHN, yCIeX M HeyJauya, HaXOIUTh BEPOSTHOCTH COOBITMH B CEpPUM HE3aBUCHMBIX MCIIBITAHUM /10
MIEPBOTO yCIeXa, HaXOAUTh BEPOSITHOCTU COOBITHI B Cepuy UCIbITaHUM bepHyuy;

ONEpUpPOBaTh TOHATUSAMU: CllydaiiHas BEJIMYMHA, paCHpEelelIeHue BEpOSTHOCTEH, Juarpamma
pacnpeneseHusl.

K xoHnny o6ydenus B 11 kiacce oOydaronuiics NOIyYUT CIEAYIOIUE MPEMETHBIE PE3YIbTATHI:

CPaBHUBATH BEPOSATHOCTH 3HAYCHWM CIy4alHOM BEIMYMHBI 11O PACHPEICICHUI0 WU C ITOMOIIBIO
auarpamm;

ONEpUpPOBATh TOHATHEM MAaTEeMaTUYECKOTO OKHMJAHUS, MPUBOJIUTH MPHUMEPHI, Kak MpUMEHSETCS
MaTEMaTHUYECKOE OXHUJAAHUE CIIy4allHOM BEIWYMHBI HAXOAWTh MAaTEMATHUUYECKOE OKHMJAHUE [0 JIaHHOMY
pacnpeeleHuIO;

UMETb MPEJCTABICHUE O 3aKOHE OOJIBIINX YHCEN;

MMETH IPEJCTABICHNE O HOPMAJIbHOM PacClpecIICHUN.



TEMATHYECKOE INTAHUPOBAHUE

10 KJTACC

CO6I>ITI/ISI, OIIBITHI C
[PAaBHOBO3MOKHBIMHU
DJICMCHTAPHBIMU UCXOJaMU

ciyyaitHble cOOBITHSA. DIeMeHTapHbIe
coObITUs (McxoAbl). BeposTHOCTB citydyaliHOTO
coObITHS. BepossTHOCTH COOBITHH B OIBITAX €
PaBHOBO3MOXXHBIMH 3JIEMEHTaPHBIMHU
coosITusMu. [IpakTnyeckas padora

OcHOBHOE coziepKaHue
HaumenoBanue pazaena (temsl) | KonngectBo
OcHOBHBIE BU/IBI JESITEILHOCTH 00YJaIOIINXCS
Kypca 4acoB
[IpencraBieHue JaHHBIX U 4 [IpencraBnenne JaHHBIX ¢ TOMOIIBIO TaOIHIL
onucareiabHasi CTAaTUCTHKA u nuarpamm. CpenHee apudmeTndeckoe, H3BiexaTh MHGOPMALHIO 13 TaGIUL 1
Me/iMaHa, HauboJuibliee U HauMeHbIlee JMarpaMM, HCT0JIb30BATh TAGTHIIE 1
3HAYEHUSs, pa3Max, IUCIEepCUsl, CTaHIapTHOE JMarpaMMBbl TS TIPEACTABIIeHHS
OTKJIOHEHHUE YHCIIOBBIX HA0OpPOB CTATHCTHYCCKUX TAHHBIX
HaxoauTtp onucaTesbHbIE XapaKTEPUCTUKU
JTAHHBIX.
BbiiBUraTh, KPUTHKOBATH TMIIOTE3BI O
XapakTepe cly4yaiiHO! U3MEHYMBOCTH U
onpenensomux e€ pakropax
CrnyyaliHble OTBITHI U CITydyaliHbIE 3 CriyuaiiHble SKCIIEPUMEHTHI (OMBITHI) U

BoigensiTe Ha npuMepax cnyyaiiHble COOBITUS
B OIIMCaAHHOM Cﬂy‘{aﬁHOM OIIBITE.
DopMyJMPOBATH YCIOBHS POBEJICHUS
CIIy4ailHOTO OMBITA.

HaxoauTh BEpOSTHOCTH COOBITUI B OIBITaX C
PaBHOBO3MOXHBIMH UCXOJaMHU.
MoaeanpoBaTh ONBITH C PABHOBO3MOKHBIMU
OJICMCHTApPHBIMHU




HCXO0/IaMH B XOJI€ TIPAKTUIECKON pabOThI

Onepanuu Haj COOBITUSIMU,
CJIO’KEHUE BEPOSTHOCTEH

Omnepanyu HaJl COOBITUSIME: TIEPECEUCHUE,
o0bearHEeHNE COOBITHI, TPOTUBOMOIOKHBIC
coObITHs. uarpammel Ditnepa. opmyna
CIIOYKEHUS BEPOSTHOCTEH

Hcnonb3oBath nuarpaMMsel Jilsiepa U
CJIOBECHOE OMHMCAHHUE COOBITHH JIst
(hopMyIUPOBKYU U H300pakeHUsI O0BETUHECHUS U
nepecedeHus CoObITH. PemaTh 3axauu ¢
HCIIOJIb30BaHUEM (DOPMYIIBI CIIOKEHUS
BEPOSATHOCTEH

Y c10BHasA BEPOATHOCTB, 1EPEBO
CJIy4alfHOTO OIlbITa, GopmyIia
[IOJIHOM BEPOSITHOCTH

U HE3aBHCUMOCTb COOBITUIH

VYcnoBHas BEPOSITHOCTb. Y MHOKEHHUE
BeposATHOCTEH. [lepeBo ciryyailHOro
akcnepuMenTa. Popmyra moJIHON
BeposaTHOCTH. HezaBucumble cOOBITHS

PemaTth 3a1a4u Ha HaX0XKJICHUE BEPOSTHOCTEH
CO6I)ITI/II7[, B TOM YHUCJIC YCJIIOBHBIX C IIOMOIIbBIO
JiepeBa CIy4aiiHOTO OTIbITA.

OnpeaensiTb HE3aBUCUMOCTH COOBITHI 11O
(dhopMyIie ¥ O OpraHU3aIUHU CIyYalHOTO OMBITA

JIEMEHThl KOMOWHATOPUKH

KomMb6uHaTopHOE IpaBUII0 YMHOXKEHUS.
IlepectanoBku u paxkropuan. Yucno
coueranuil. TpeyronpHuk [lackaa. @opmyna
6unoma HerotoHa

Hcnosb30BaTh IpaBUiIo YMHOKEHUS IS

MIEPEUNCIIeHNs COOBITHI B CIIy4ailHOM OIBITE.
Ioab3o0BaTbest GOpMyIIOi U TPEYTOJBHUKOM
ITackans nist onpeneneHus Yuciaa COYeTaHun

Cepuu 1ocie10BaTeNIbHbIX
HCIILITAHUN

bunapHblii c1ydaifHbIN ONBIT (MCIIBITAHUE),
yclex 1 Heyzaauda. He3aBucumble uCIbITaHUS.
Cepus HE3aBUCHMBIX UCIIBITAHUN JI0 IIEPBOTO

Pa30uBaTh CI0KHBIE SKCIIEPUMEHTHI Ha
OTJEIIbHBIE UCIIBITAHHUS.

OcBanBaTh NOHATHSA: UCIIBITAHUE, CEPUS
HE3aBUCHUMBIX UCIBITAHUMN.




ycnexa. Cepusi HE3aBUCUMBIX HCIBITAHUN
bepnymnu. [Ipaktuueckas pabota
C WCTIOIH30BAHUEM DJICKTPOHHBIX TAOJIHII

IIpuBOAUTH NPUMeEPBI CEPUI HE3ABUCUMBIX
ucnbiTaHui. Pemars 3aga4u Ha NOUCK
BEPOSITHOCTEH COOBITHUI B CEpPUU UCITBITAHUH J10
MIEPBOT0 yCMeXa U B CEPUAX UCIBITAaHUI
bepnynnu. U3y4yaTh B X0/1€ NPaAKTHYECKOM
padoThI C UCIIOJIL30BAHUEM JJIEKTPOHHBIX
TaOJIMI BEPOATHOCTH COOBITHI B CEpUsIX
HE3aBUCUMBIX UCTIBITAHUN

Cry4aifHble BETUYUHBI U
pacripeesieHus

CrnydaiiHasi BeJIMUUHA.

Pacrnipenenenue BEpoSITHOCTEM.
Huarpamma pacnpeznenenus. Cymma u
IIPOU3BEICHUE CIIYYalHbIX BEJIUYHH.
[Ipumeps! pacipeesieHnid, B TOM 4YHCIIe
reoMeTpPHUECcKOoe U OMHOMHUAIBHOE

OcBauBaTh NOHATHS: ClTy4yaiiHas BEIUYMHA,
pacnpezienieHue, Tabuila pacrpeaeneHus,
JlMarpaMMa pacrpeiesIeHusI.

IIpuBoaAMTH NPUMeEPBI PACIIPEICICHN, B TOM
YHUCJIe TEOMETPUUECKOTO 1 OMHOMUAIBHOTO.
CpaBHUBATB pacIpeesieHUsl CIyYalHbIX
BEIIMYHH

HaxoauTh 3HaYEHUS CYMMBI U IIPOU3BEICHHUS
CIIyYaHBIX BEJIUYHH.

CTpouthb 1 pacno3HaBaTh FreOMETPUUECKOE U
OMHOMHAIPHOE pacmpeiesieHne




[ToBTOpeHuEe, 06001ICHNE, 5 IMoBTOPATHL N3yUeHHOE
CUCTeMAaTH3alMsl 3HAaHHUH U BBICTPaMBATh CHUCTEMY 3HAHUI

OnucarenpHas CTaTUCTHKA.

CityyaliHble ONIBITHI U BEPOSITHOCTH

CIIy49aifHbIX cOOBbITHIA. Oniepanuu Haj

COOBITUSIMH. DJIEMEHTHl KOMOMHATOPUKH,

CepUU HE3aBUCHUMBIX UCIIBITAHUN
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11 KJIACC

CIIy4aiiHON BEJIMYMHBI

0KHJaHUS (CTpaxOBaHUE, JTOTEPES]).
MaremaTnueckoe 0XKMIaHuEe CyMMBI
CIIy4alHBIX BeJIMYMH. MaTeMaTuyeckoe
0’KHJaHUE T€OMETPUUECKOT0 U
OMHOMUAJIBHOT'O pacIpeieIeHU

HaumenoBanue pazznena (temsr) | KommuectBo OcHOBHOE coJiep KaHre OcCHOBHBIE BUIBI JEATEILHOCTH 00 YUAIOIIHXCS
Kypca JacoB
MareMaTH4eCcKOe OXKHUIAHUE 4 [Tpumepsl MpUMEHEHHsI MATEMATHYECKOTO

OcBauBaTh NOHATHE MAaTEMATUYECKOTO
OXHUAaHUusA.

IIpuBoauTH U 006CYKIATH IPUMEPHI
IMPUMCHCHUA MATEMATUICCKOT'O OKHUIaHUA.
BbIuucnaTe MaTeMaTUYECKOE OXKU/IaHUE.
Hcnonb3oBaTh NOHATHE MATEMAaTHYECKOTO
O’KUJIaHUS U €r0 CBOMCTBA IIPU PELLICHUHU 3ajad.
Haxoauthb 1o u3BECTHBIM (hOopMyIaM
MaTeMaTHYeCKOE OKUAAHNE CYMMBI CITy4ailHbIX
BCJIMYHH.

Haxoauthb 10 u3BeCTHBIM (opMyIaM
MAaTEMATUUYCCKHUEC OKHUTaHUA cnyqaﬁme
BEJIMYMH, UMEIOIINX T€OMETPUUYECKOE U
OMHOMUANBHOE pacIpeieIeHHs




Jucnepcus u crangapTHoe
OTKJIOHEHHE CITy4alHOU
BEJIMYUHBI

Jucnepcus U CTaHIApPTHOE OTKIOHEHHUE.
Jucniepcuu reoMeTpu4ecKoro u
OMHOMUAJIBHOTO PACIIPEIEIECHMUSL.
[TpakTryeckas pabora ¢ HCIOIB30BAHUEM
AIIEKTPOHHBIX TAOJIHUIL

OcBauBaTh MOHATHUA: IUCIIEPCHUs, CTAHAAPTHOE
OTKJIOHEHHE CITYYaHOW BEJIMYUHBI.

HaxoauTp nucnepcuto 1no pacnpeaeieHuro.
HaxoauTthb 1o u3BecTHBIM opMyiamMm
JIUCTIEPCUIO0 TEOMETPUUECKOTO U
OMHOMMAJIBHOTO pacIpeiesieHUs], B TOM YHCIIC B
XOJI€ MPAKTUYECKON pabOThI C UCTIOIH30BAHUEM
ANIEKTPOHHBIX TAOJIHUIT

3aK0H OOJBIINX YHCET

3akoH 00JbIIHX yncen. BeIOOpOUYHBI METO/
HUCCIIEIOBAHUN.

[TpakTrdeckast paboTa ¢ UCIIOJIb30BAHUEM
AIIEKTPOHHBIX TAOHIL

3HAKOMHTBCSI C BHIOOPOYHBIM METO0M
MCCJIEIOBAHMSI COBOKYITHOCTH JIaHHBIX. M3y4aTh
B XO/I€ MPAaKTUYECKOU paboThI C
MCIOJIb30BaHUEM DIIEKTPOHHBIX TAOJIHUIL
MIPUMEHEHNE BHIOOPOYHOTO METOa
HCCIICA0BAHUS

HenpepsiBHBIE CilydaliHbIe
BEJIMUMHBI (pacrpeaencHus)

IIpuMepsl HENPEPBIBHBIX CIIY4aHBIX
Ben4nH. OyHKINSA IIOTHOCTH
pacnpenenenusi. PaBHomepHOe
pacrpeneieHue U ero CBOMCTBa

OcBauBaTh NOHATHUSA: HENIPEPBIBHAS ClIydailHas
BEIIMYNHA, HEIIPEPBIBHOE PACIIPECIICHHUE,
(GYHKIUS TUIOTHOCTH BEPOSTHOCTH.
IIpuBOAMTH NIpUMEPHI HENIPEPBIBHBIX
CITyYalHBIX BEIUYMH.




HaxoauTthb BEpOsSTHOCTH COOBITUI TIO JTaHHOU
(YHKIMH TUTIOTHOCTH, B TOM YHCIIS
PaBHOMEPHOTO PaCIpeaCICHUS

HopmanbHoe pacripeneneHue

3aauu, MPUBOIALINEC K HOPMATILHOMY
pacnpezeneHnto. OyHKIHS ITIOTHOCTH U
CBOICTBA HOPMAJILHOTO PaCTIPEICIICHUS.
[TpakTrdeckas padoTa ¢ UCIIOJIb30BAHUEM
AIIEKTPOHHBIX TAOJIUIL

OcBauBaTh NOHATHS: HOPMAJIbHOE
pacnpezeieHue.

Be1aessiTh 110 ONKMCAHMIO CITy4YailHbIe
BEJIMYMHBI, paclpeeIEHHbIE 10 HOPMAILHOMY
3aKOHY.

IIpuBoauTHL NIpHMepPHI 33124, IPUBOIALINX K
HOpMaJIbHOMY pacnpenenennto. Haxoaurs
YHCJIOBBIE XapaKTEPUCTUKU HOPMAJIBHOTO
pacnpeneneHus 1o N3BECTHBIM (OPMYyJIIaM.
Pemare 3a1a4n, CBsI3aHHbBIE C IPUMEHEHUEM
CBOMCTB HOPMAJIBHOTO PaCHpeAeIICHHN, B TOM
YHCIIe C UCTI0JIb30BAaHUEM AIIEKTPOHHBIX TAaOJIHIL

[ToBTOpeHnue, 06061IeHNE 1
cHCTEeMaTH3aIlus 3HAHUH
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[TpencraBieHre qTaHHBIX C TOMOIILIO TAOIIHUI]
U IMarpaMm, omucaTeabHasi CTATUCTHKA,
OTIBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH
COOBITUSIMH, BEIYHUCIICHHE BEPOSITHOCTEH
CcOOBITHI

[ToBTOpATH N3YYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUH




¢ mpuMeHeHueM (Hopmys U rpaduaecKux
METO/I0B (KOOpAMHATHAs MpsimMasi, 1epEBO,
Jnuarpamma Disepa), CirydaiiHble BEJIMYUHBI U
pacnpezeneHus, MaTEMaTUYECKOE 0XKHIaHNE
CIy4ailHOM BEJIMYHUHBI

OBIIEE KOJIMYECTBO YACOB
[10 IIPOTPAMME
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