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Pabouas nmporpamma no yueOHoMy mipeameTy «MaremaTtuka» (0a30BbIi YpOBEHb) (MpeaMeTHas obnacte «Marematnka U HHOOpPMATHKAY)
BKJIIOYAET MOSICHUTEIBHYIO 3aMHUCKY, COJEpKaHUe O0yUeHHUs], TNIAHUPYEMBIE PE3yJIbTaThl OCBOCHUSI IIPOTrPaMMBbI 10 MaTEMAaTHUKE, TEMaTHIECKOE
TJIaHUPOBAHUE.

[TosicHuTenbHas 3anmucKa OTpakaeT OOIIKe TSN U 3a7a4 M3YUEHUS MAaTeMaTHKU, XapaKTEPUCTHKY MCUXOJIOTHYECKUX MPEANOChUIOK K e
M3YUYEHUIO 00Yy4YaroIIMMUCS, MECTO B CTPYKType Y4eOHOro IjiaHa, a TaKke MOAXOAbl K OTOOPY COACpKaHUs, K ONPEACIICHUIO TUIAHUPYEMbIX
pE3yJIbTATOB.

Copepxannie oOydeHHs pacKpbIBaeT CoJiepKaTeNbHbIe JIMHUU, KOTOPbIE MPEIaraloTcs JUisl 0043aTeNIbHOr0 3YUYeHHs B KaXKJI0M Kjlacce Ha
YPOBHE CpPEeJHEro 00I1ero 00pa3oBaHus.

[Tnanupyembie pe3yabTaThl OCBOSHUS TPOTPaAaMMBI TI0 MATEMATHUKE BKJIIOYAIOT JIMYHOCTHBIE, METaNpPEIMETHBIE PE3yJIbTaThl 332 BECh MEPHUOJ
oOy4deHHUsl Ha ypOBHE cpe/iHero ooiero o0pa3oBaHus, a TaKke MpeMEeTHbIC JOCTHKEHHS 00y4Jarolerocs 3a Kax/ablil rog 00y4eHus

HNOACHUTEJIBHAS 3AIITMCKA

[Iporpamma mo MaTeMaTHKe Ha YpOBHE cpeaHero oOmiero obpazoBanus pazpaboraHa Ha ocHoBe PI'OC COO c¢ yu€ToM COBPEMEHHBIX
MUPOBBIX TPEOOBAHUI, MPEIBABIAEMbIX K MaTEMaTHYECKOMY 00pa30BaHUIO, U TPaAULUN poccuiickoro oOpa3zoBaHus. Peanuzanus mporpaMmbl
0 MaTeMaTuKe OOecrnevyrBaeT OBJAJCHHE KIIOUEBBIMU KOMIETEHIUSIMHU, COCTABJSIOUIMMHU OCHOBY JUIsl CaMOpPa3BUTHUS M HENPEPHIBHOTO
o0pa3oBaHusl, IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, TUYHOCTHOTO U MMO3HABATEILHOTO PA3BUTHUS JIUYHOCTH 00YYArOIINXCS.

B mporpamme mo maremartvke yuyTeHbl HAeM U TojiokeHWs KoHuenuuu pa3BUTHS MaTeMaThdeckoro oOpasoBaHusi B Poccuiickoii
Oenepanuu. B cOOTBETCTBHMM € Ha3BaHWEM KOHIIEMIIMK, MaTeMaTHYecKoe OO0pa3oBaHUE IOJKHO, B YACTHOCTH, MPEIOCTABISTH KaXIOMY
oOyJaronemMycsi BO3MOKHOCTh TOCTHXKEHUSI YPOBHsI MaTeMaTUYECKUX 3HAHUM, HEOOXOAUMOTO IS AajbHEHIIel yCIenHoi )KU3HU B 0OIIECTBeE.
NmenHo Ha penieHue 3ToH 3a/1a4u HalleJieHa porpaMMa 1o MaTeMaThke 6a30BOro ypoBHSL.

B »snoxy mumdpoBoii Tpanchopmanuu BceX cdep UYeTOBEUYECKOW AeITeNbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM
YelloBeKOM 0e3 0a30BOM MaTeMaTHYecKOW MOATOTOBKH. YK€ B IIKOJIE MAaTeMaTHKAa CIYXKHUT OMOPHBIM MPEIMETOM JUIS M3YyYEHHSI CMEKHBIX
JUCIUIUINH, a B )KU3HU TMOCJIE IIKOJIBl peaIbHON HEOOXOMMOCThIO CTAHOBUTCS HEMPEPBIBHOE 00pa3oBaHue, YTO TpeOyeT MOTHOLIEHHOM 6a30Boi
o011eo0pa3oBaTeIbHON MOJATOTOBKM, B TOM YHCJIE U MAaTeMaTHUECKOH. DTO 00YCIOBICHO TeM, YTO B HAIIM JHHU PACTET YUCIO CIEIHATBHOCTEMH,
CBSI3aHHBIX C HEMOCPEJICTBEHHBIM NMPUMEHEHUEM MATEMAaTUKH: U B c(hepe SIKOHOMUKHU, U B OM3HECEe, M B TEXHOJOTUYECKUX OONACTSX, U JaXKe B
ryMaHuTapHbix cepax. Takum oOpazoM, Kpyr oOydaromuxcs, i KOTOPhIX MaTeMaTHKa CTAHOBHUTCS 3HAUYMMBIM MPEIMETOM, CYIECTBEHHO
pacuupsieTcs.

[IpakTudeckasi MOJIE3HOCTh MAaTEMATHUKU OOYCJIOBJIGHA TE€M, UTO €€ MPEeIMETOM SIBISIOTCS (PyHIAaMEHTAIbHBIE CTPYKTYPBI HAIIETO MHUpA:
MPOCTPAHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIC OTHOIIEHHUS OT MPOCTEUINNX, YCBAaWBAEMbIX B HEMOCPEICTBEHHOM OIIBITE, 10 JTOCTAaTOYHO
CJIOXHBIX, HEOOXOAUMBIX JJIsSI PA3BUTHsI HAYYHBIX M TEXHOJIOTHUECKUX UACH. be3 KOHKpETHBIX MaTeMaTHYECKUX 3HAHUH 3aTPYTHEHO IOHUMaHUE



MPUHIIMIIOB YCTPOWCTBA ¥ HWCIOJIB30BAaHUSI COBPEMEHHOW TEXHHWKH, BOCIPHUSATHE W HWHTEPIpETAIUs Pa3HOOOpPa3HOH COIMAIbHOM,
YKOHOMHYECKOH, MONMUTHYECKON uHpopmarmu, MaiodddeKTHBHA MOBCEIHEBHAS MPAKTUYECKas IeATENbHOCTh. KakmoMmy deloBeKy B cBoei
KU3HU TIPUXOTUTCS BBIMOJIHATH JOCTATOYHO CJIOKHBIC PACUEThl M COCTABJIATH HECIOXKHBIC AJITOPUTMBI, HAXOIUTh HY)KHbIE (DOpMYIBI U
MPUMCHSATh WX, BJIQJCTh MPAKTUYCCKUMHU MPUEMAMU TE€OMETPHUUCCKHX M3MEPEHUH M IMOCTPOSHUH, YNTaTh WHPOPMAIHIO, MPEACTABICHHYIO B
BHJTy TaOJHII, TUarpaMM U TpaduKoB, KUTh B YCIOBHUSAX HEONPEICIEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapakTep CIy4alHbIX COOBITHIA.

OnHOBpEMEHHO ¢ pacmupeHueM chep NpUMEHEHUS MaTeMaTHKA B COBPEMEHHOM oOOIecTBE BCE OoJjiee BaXKHBIM CTAaHOBHTCS
MaTEMaTHYCCKUN CTHIIb MBIIIICHUS, TIPOSBIISIONIUICS B ONPEICIIEHHBIX YMCTBEHHBIX HaBBIKaxX. B mporecce u3ydeHuss MaTeMaTUKHA B apceHA
MPUEMOB U METOJIOB MBIIIUICHUS YEJIOBEKa €CTECTBEHHBIM 00pa30M BKJIFOYAIOTCS MHIYKITUS M JACTYKIUs, 0000IICHNE W KOHKPETH3AIUs, aHATU3
W CHHTE3, KJIacCHU(UKaldsg M CUCTeMaTH3alus, aOcTparupoBaHue M aHajiorus. OOBEKThl MATEMATHYECKHUX YMO3aKIIOYCHHM, MpaBWIa HMX
KOHCTPYHUPOBAHMS PACKPBIBAIOT MEXaHWU3M JIOTHYECKHX IMOCTPOCHUH, CIOCOOCTBYIOT BBIPAOOTKE yMEHHUs (GOpMyJIMpoBaTh, 0OOCHOBBIBATH W
JIOKa3bIBaTh CYXXJCHHUS, TEM CaMbIM pPa3BHBAIOT JIOTHYECKOE MBIIUICHHE. MaTeMaThuKe NPUHAIICKHUT BeAylias poidb B (HOpMHUpOBAHUU
QITOPUTMUYCCKON KOMITOHEHTBI MBIIIJICHUS M BOCIIMTAHUHM YMCHHUH JIEHCTBOBATH 10 33JIAHHBIM aJrOPUTMaM, COBEPIIICHCTBOBATh U3BECTHBIC U
KOHCTPYHUPOBATh HOBBIEC. B mporiecce perieHus 3a1aq - OCHOBHOW Y4eOHOH JEesATebHOCTH Ha YPOKaX MaTeMaTHUKU - Pa3BUBAIOTCS TBOPYECKAS H
NPUKJIaHAS CTOPOHBI MBIIIJICHHUS.

OOydeHne mareMaTuKe MaéT BO3MOXKHOCTh Pa3BUBATh Y OOYYAIOIIMXCS TOYHYIO, PallMOHAIBHYI M HWH()OPMATHUBHYIO peYb, YMEHHUE
oTOMpaTh HauOoJee MOAXOJSIINE S3bIKOBBIE, CHUMBOJIMYECKHE, TpadUuyecKHe CpeACTBa Ui BBIPAKCHUS CYXKJACHUH H HATJSIHOTO HX
TpeJICTaBIICHUS.

Heo0XoauMbIM KOMITOHEHTOM OOIIel KyJIbTYpbl B COBPEMEHHOM TOJKOBAaHHH SIBIIIETCS OOIIee 3HAKOMCTBO C METOJaMHU TO3HAHUS
JCHCTBUTEIBHOCTH, TIPEACTABICHUE O MPEAMETE U METOJIE MaTEMAaTHKH, €r0 OTIMYUS OT METOJOB €CTECTBEHHBIX M T'YMaHUTApHBIX HAyK, 00
0COOCHHOCTSIX IPUMEHEHHSI MATEeMAaTHUKHU JUTSl PEIICHUS] HAYYHBIX U TPUKIIAJIHBIX 331a4. TakuM 00pa3oM, MaTeMaTHIeCKOe 00pa30BaHUE BHOCHUT
CBO# BKJIaJ] B popMHUpOBaHUE OOIICH KyJIbTYphI YSIIOBEKA.

W3ydenne mMaTeMaTHUKH CIOCOOCTBYET SCTETHUECKOMY BOCIHUTAHHUIO YEJIOBEKA, MOHMMAHUIO KPAcOThl M HM3SANIECTBA MaTEMaTHUCCKUX
paccykKIeHH, BOCTIPUATHIO TEOMETPUICCKUAX POPM, YCBOCHHUIO U1 CUMMETPHH.

[TpuopureTHbIMU TICTAMU 00y4YeHHs MaTeMaTke B 10-11 kimaccax Ha 6a30BOM ypOBHE SIBIISIFOTCSI:

dbopMUpoBaHUE NEHTPATBHBIX MAaTEMAaTUYECKUX TMOHSITHH (YUCIO, BEIWYMHA, TeoMeTpuyeckas (Qurypa, mnepeMeHHas, BEepOsSTHOCTb,
GbyHKIMs), 00ECTIEUUBAIOIINX TPEEMCTBEHHOCTh M MEPCIEKTUBHOCTH MATEMATHIECKOTO 00pa30BaHUs 00YUarOIINXCS,;

Mo/IBe/IeHNEe O0yUaOIIUXCsl Ha IOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3M MAaTEeMATHKU M OKPY>KAIOIIEro MUpa, TOHMMAaHHE
MaTEeMaTUKH KaK 9acTH OOIIel KyJIbTyphl YEJIOBEYECTBA;

Pa3BUTHE WHTEIUICKTYAIbHBIX U TBOPUYECKUX CHOCOOHOCTEH O0ydaromuxcsi, MO3HABATEILHOW aKTHMBHOCTH, MCCIEIOBATEILCKIX YMEHUH,



KPUTUYHOCTH MBIIIICHHS], THTEpPECa K U3YUEHUIO MaTEMaTHKH;

dhopmupoBanue QyHKIIMOHAITBHOM MaTEMaTUYECKON TPAMOTHOCTH:

YMEHHUSI  pacrlo3HaBaTh MAaTEMaTHYECKHWE AaCHEeKThl B PEANbHBIX JKU3HEHHBIX CHUTYyallUsAX M TMPU H3YYCHUH JPYTUX YUYEOHBIX MPEIMETOB,
MPOSIBJICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (OPpMYTUPOBATh X Ha A3BIKE MATEMAaTUKU U CO3/1aBaTh MAaTEMaTUYECKUE MOJIEIH, PUMEHSTh
OCBOCHHBIM MaTeMaTUYeCKHH ammapaT [ajs pPelIeHHUs] MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1ad, WHTEPHPETHUPOBATh M OLICHUBATh MOJIYYCHHBIC
pe3yabTaThI.

OCHOBHBIMU JIUHUAMH cojiepkaHusi MmaTeMatuku B 10-11 kmaccax sBistorcs: «YUucna u BeIYUCICHUS», «AnreOpa» («Anredpanueckue
BBIpOXKEHUM», «YpaBHEHUS U HEPaBEHCTBa»), «Havyana maTematuueckoro ananuza», «I'eomerpus» («['eomerpruueckre GUTypbl U UX CBOMCTBaY,
«M3MepeHne reoMeTpuIeCKUX BETUUUH»), «BepoaTHOCTh U cTaTuCcTUKa». JlaHHBIC IMHUK Pa3BUBAIOTCS MapajiesIbHO, KaX/1asi B COOTBETCTBUU C
COOCTBEHHOM JIOTUKOM, OJIHAKO HE HE3aBHCHMMO OJHA OT JAPYrod, a B TECHOM KOHTaKTe M B3auMojeciicTBuu. Kpome 3TOoro, mx oObeAUHSET
JIOTUYECKasi COCTABJISIONIAsA, TPAAUIIMOHHO MPUCYIIIas MAaTEMAaTUKE W MTPOHHU3BIBAIOIIAS] BCE MATEMATHUYECKUE KypPChl M COJIEPKATEIbHBIC JIMHHUH.
Cdopmynuposannoe B ®I'OC COO TtpebGoBaHMe «BJIaJIEHUE METOAAMHU JI0KA3aTeNbCTB, AITOPUTMAMH pellieHus 3aa4d, yMeHue (GpopmMyaupoBaTh
ONpENIETICHUsI, aKCUOMBI U TE€OPEMBI, IPUMEHATh MX, IPOBOJUTH JOKA3aTEJIbHBIE PACCYKICHHS B XOJE€ PELICHHS 3aJauy» OTHOCUTCS KO BCEM
y4eOHBIM KypcaM, a JOpMUPOBAHHE JTIOTUYECKUX YMEHUHN pacrpeieisieTcs Mo BCeM rojaMm 00y4yeHHsl Ha YPOBHE CpeHEro o0IIero oopa3oBaHusl.

B coorBerctBun ¢ ®I'OC COO maremaruka siBIsieTcsl 00sS3aTEIbHBIM MPEAMETOM Ha JaHHOM ypoBHE oOpazoBanus. I[Iporpammoii mo
MaTeMaTHKe MpeaycMaTpuBaeTcs HU3ydyeHue yudeOHoro mnpenmera «MaremaThka» B paMKax TpEX ydeOHBIX KypcoB: «AnreOpa W Haudaia
MaTeMaTH4ecKoro aHamuza», «l'eomerpus», «BeposrHocTh M craTtuctuka». DopMuUpOBaHHE JOTMYECKHMX YMEHHMI OCYIIECTBIISIETCS Ha
IPOTSKEHUH BCEX JIET 0Oy4YeHHsI Ha YPOBHE CpeHEro o01iero oOpa3oBaHusi, a JIEMEHTHI JIOTUKU BKIIIOYAIOTCS B COZEpKaHUE BCEX Ha3BaHHBIX
BbIIII€ Y4€OHBIX KypCOB.

OO6mIee 9uCIO 9acoB, PEKOMEHIOBAHHBIX A M3ydeHus mMareMmatuku - 340 dacos: B 10 kmacce - 170 gacoB (5 yacoB B Hemenio), B 11
kimacce - 170 gacoB (5 wacoB B Hememo). OOIee YUCIO 4acoB OTBEIACHHBIX NI M3ydeHus mateMaTuku B MBOVY «I'mmnazus Ne 28» -
408 4gacos: B 10 kmacce - 204 yacoB (6 yacoB B Helenmto : Mo Kypcy Anredpa — 3 gaca, ['eomerpust — 2 gaca, Beposraocts u Cratucruka — 1
gac.), B 11 kmacce - 204 gacoB (6 4gacoB B Hezemto 1o Kypey: Anrebpa — 3 vaca, ['eomerpus — 2 vaca, BepositHocTh 1 Cratuctrka — 1 4ac).

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 10 MATEMATUKE HA YPOBHE CPEJHEI'O
OBLIEI'O OBPA3OBAHUA
W3ydyenne maTeMaTMKd Ha YpOBHE OCHOBHOrO o0OILIero oOpa3oBaHMs HAIPAaBIEHO HA JOCTIKEHHE OOYYalOIMIMMUCSA JHMYHOCTHBIX,
METanpeAMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3yJIbTaTOB OCBOCHHUS yUeOHOTO MpeIMETa.



JINYHOCTHBIE PE3YJIbTATBI

B pesynbpTare m3ydeHuss MaTeMaTHKHA Ha YPOBHE CpeaHEero oodiiero odpasoBaHus y oOyuaromierocs OyayT cOpMUPOBAHBI CIEAYIOIIUE
JIMYHOCTHBIC PE3YJIbTAThI:

1) rpa:kaaHCKOro BOCHUTAHMS:

COPMUPOBAHHOCTDh TPAXKAAHCKOW MMO3WIIMK OOYYAIOIIErocs KaK aKTHBHOTO W OTBETCTBCHHOTO YICHA POCCHICKOTO OOINECTBA,
MpEACTaBICHNE O MAaTEMAaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUM, TPOLEIYyp TPakIaHCKOro oOIecTBa
(BBIOOpBI, OIIPOCHI U IPYrO€), YMEHHUE B3aUMOJIEHCTBOBAThH C COLIMATILHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (DYHKLIHSAMU U Ha3HAUYECHUEM;

2) MATPHOTHYECKOI0 BOCIIUTAHMS:

C(i)OpMHpOBaHHOCTB pOCCHﬁCKOﬁ Fpa)I(HaHCKOﬁ HACHTUYHOCTH, YBAXCHHA K IIPONIJIOMY H HACTOAIMIEMY pOCCHﬁCKOﬁ MaTEMaTHUKU,
IIEHHOCTHOC OTHOIICHUEC K JOCTUXXCHUAM pOCCI/II‘/JICKI/IX MaTEMaTHUKOB U pOCCHI;'ICKOI\/JI MaTeMaTHU4eCKOM IIKOJIBI, UCIIOJBb30BaAHUEC 3TUX )IOCTI/I)KGHI/Iﬁ
B JIPYT'MX HayKaxX, TEXHOJOTHUAX, cepax IKOHOMUKH;

3) AYXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, CPOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO IMOBEICHUS,
CBSI3aHHOTO C TMPAKTUYECKUM IMPUMEHEHUEM JOCTH)KEHUH HAyKH M JIeSTENbHOCThIO YYEHOTO, OCO3HAHHME JMYHOTO BKJIaJa B TIOCTPOCHHE
yCTOHYMBOTO OYyIIEro;

4) 3CcTeTHYECKOro BOCIIMTAHUA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs 3CTETUKY MATEMAaTHYCCKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/la4, PEIICHHUN, pacCyXICHUH,
BOCIIPUMMYHBOCTh K MATEMAaTHYECKAM aCTIeKTaM Pa3IMYHBIX BUJIOB UCKYCCTBA,;

5) ¢u3HYecKOro BOCIIMTAHUA:

C(OPMHUPOBAHHOCTh YMEHHS MTPUMEHSATh MaTEMaTHUSCKUE 3HAHUS B MHTEPECax 3I0POBOTO M Oe30MacHOro o0pasza H3HH, OTBETCTBEHHOE
OTHOIIIEHUE K CBOEMY 3JI0POBBIO (370pOBOC MUTAHHE, COANIAHCUPOBAHHBINA PEKUM 3aHITHH M OTIBIXA, peryispHas (Gu3ndeckas aKTUBHOCTH),
(du3nYecKoe COBEPIICHCTBOBAHKE MTPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JICATEIBHOCTHIO;

6) TpyaoBOr0 BOCIUTAHUSI:

TOTOBHOCTH K TPY/ly, OCO3HAHUE [IEHHOCTH TPYAOIIO0HS, MHTEPEC K pa3InyHbIM cepaM mpodhecCnoHAIbHON e TeIbHOCTH, CBI3aHHBIM C
MaTEeMaTUKON U e€ MPUIOKEHUSIMHU, YMEHUE COBEPIIaTh OCO3HAHHBIN BHIOOP Oyaymiel mpodeccuu U pearm30BhIBaTh COOCTBEHHBIC KHU3HECHHBIC
IUIaHBl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTH4eckoMy OOpa30BaHHMIO M CaMOOOpPa30BaHHMIO HA TPOTSHKEHUH BCEH KM3HU, TOTOBHOCTH K
AKTUBHOMY YYaCTHIO B PEIIECHUH MPAKTUYECKUX 3a7a4 MATEMATHYECKOW HAIIPABIEHHOCTH;



7) PKOJOTrHY€CKOro BOCIIUTAHMS:

C(i)OpMI/IpOBaHHOCTB 3KOJIOTHYECKON KYJbTYPbI, IOHUMAHUC BJIUAHNA COOMAIbHOOKOHOMUYCCKUX MPOUCCCOB HA COCTOSAHUC HpHpOHHOﬁ nu
COLMANTBHOM CPEIbl, OCO3HAHME TIO00ATHLHOrO XapakTepa SKOJOTHIECKUX MPOOIEM, OPUEHTAIUS HA NMPHMMEHEHHE MATEMATUYECKUX 3HAHMM I
pelieHus 3a1a4 B 00J1aCTH OKPYIKaIOIIEH cpe/ibl, INIaHUPOBAHKUE TTOCTYIIKOB M OLICHKU WX BO3MOXKHBIX MTOCJICICTBUM ISl OKPYKAIOIIEH CPEeIbl;

8) meHHOCTH HAYYHOTO MO3HAHHUSI:

c(hOpMUPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS HAYKH M OOIECTBEHHOW MPAKTUKH,
HNOHUMAaHHE MaTEMaTHUYECKOHN HAayKH KakK C(l)epI)I YeJIOBEYECKON ACATCIIbHOCTH, DTAIlOB eé Pa3BUTHUA U 3HAYMMOCTH AJId PA3BUTHA HUBHUIIN3AlINN,
OBJIAICHUEC S3BIKOM MATCMATHUKU U MaTeMaTHYECKOUN Ky.]'H)TypOI‘/JI KakK CpCACTBOM IIO3HAHUs MHPA, TOTOBHOCTH OCYHICCTBJIATH IMPOCKTHYIO H
HUCCICOAOBATCIIBCKYIO NCATCIbHOCTE MHANBUAYAJIbHO U B T'PYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATHI

B pe3ynbTaTe 0CBOEHHS IIPOrPaMMBI [0 MATEMATHKE HA yPOBHE OCHOBHOTO 00IIEero 06pa3oBanus y obyuaromerocs 0yayT c)OpMHUPOBaHbI
METAIPEIMETHBIE PE3YJIbTAThl, XapPaKTEPHU3YIOUIMECS OBJIAJEHHEM YHUBEPCAIBHBIMU IO3HABATENLHBIMU JEHCTBUSIMM, YHHBEPCAIBHBIMU
KOMMYHHUKATUBHBIMU JI€HCTBUSAMH M YHUBEPCAIbHBIMU PETYJIATHBHBIMU JI€HCTBUSIMM.

ITo3HaBaTe/IbHbIe YHUBEPCAJIbHbIE YUeOHbIE NeiiCTBUA Ba3oBbie JIoruyecKne IeiicTBusM:

BBISIBJIATh M XapaKTepU30BaTh CYIIECTBEHHBbIC TPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB, IOHSATHHA, OTHOIIEHUH MEXAy TOHSATHSIMHU,
(bopMyITUpPOBAThH ONPENICICHUS MMOHITHIA, YCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KJIACCU(PUKAIIUN, OCHOBAHUS JUTSI O0OOIICHUS U CpaBHEHMUS,
KPUTEPHUH MMPOBOAMMOTO aHAN3a;

BOCIIPUHUMATB, (OPMYJIHUPOBATh M MPEOOPa30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC M OTPHUIIATEIbHBIC, CIUHUYHBIC, YaCTHBIC W OOIIHE,
YCIIOBHBIE;

BBISIBJISITH MaTEMAaTUYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHBOpEYHs B (DakTax, JaHHBIX, HAONIONCHHUSIX W YTBEPKICHUSX,
npeyIaraTb KpUTEPUH IS BBISIBIICHUS] 3aKOHOMEPHOCTEH U TIPOTHBOPCUHH;

JeTIaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTUKH, JICTYKTUBHBIX U MHIYKTUBHBIX YMO3AKITFOUCHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIIHHO J0Ka3aTeIbCTBA MaTEMATHUSCKUX YTBEPKACHUN (TIPSMbIC M OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
MPUBOJIUTH IPUMEPHI M KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOJIBI;

BBIOMpATH CMOCOO pelieHus: yueOHOU 3a/1auu (CpaBHUBATh HECKOJBKO BAPUAHTOB pEIICHUS, BHIOMpATh Hanboliee MOIXOIAIINN ¢ yI4ETOM
CaMOCTOSITEIHHO BBIZICIEHHBIX KPUTEPHEB).
ba3oBble uccienoBaTebCKie AeCTBUSA:

WCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIBCKUN HMHCTPYMEHT TMO3HAaHUS, (HOPMYIHPOBATH BOIMPOCH], (DUKCHUPYIOUIUE MPOTUBOPEYHE,



npo0sieMy, YyCTaHaBIMBATh HCKOMOE U JIaHHOE, (POPMHUPOBATH TMIIOTE3Y, ApTYMEHTUPOBATh CBOIO MO3HIIMIO, MHEHUE;

MNpOBOJUTH CaMOCTOATCIBHO CHJ'IaHI/IpOBaHHHﬁ OKCIICPUMCHT, HCCJICOOBAHWC II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO
06T)GKTa, SIBJICHUA, IIPOLECCa, BHIABJICHUIO 3aBHCHUMOCTEN MCKIY O6’B€KTaMI/I, SABJICHUAMHU, IPOLICCCAMU,

CaMOCTOSITEIFHO (OPMYTUPOBaTh OOOOIIEHUS W BBIBOABI IO pe3yjibTaTaM MPOBEAEHHOTO HAONIOACHUS, HCCIEAOBAHUS, OICHUBATH
JOCTOBEPHOCTD MOJIYYEHHBIX Pe3yIbTaTOB, BHIBOJIOB U 0000IIEHUH;

IMPOTHO3UPOBATH BO3SMOYKHOC PA3BUTHC ITPOLECCA, a TAKIKC BBIIBUTATH IPCAITOJIOKCHUA O €T0 Pa3BUTUH B HOBBIX YCIIOBUX.
Pab6ora ¢ undgopmanmeii:

BBIABJISITH ACPUIIUTH HH(OPMAIUHU, JTaHHBIX, HEOOXOAMMBIX JUIsl OTBETA HA BOMIPOC U JIJISl PEIICHUS 3a1a4H;

BI)I6I/IpaTI) I/IH(i)OpMaHI/IIO N3 WCTOYHHUKOB PA3JIMYHBIX THUIIOB, aHAIU3UPOBATH, CUCTCMATU3UPOBATH W HHTCPIIPETUPOBATH HH(bOpM&HHIO
Pa3JIMIHBIX BUIO0B U q)OpM MNpCACTaBJICHHA,

CTPYKTYpHUpOBaTh HH(OPMALINIO, MPEACTABISTH €€ B pa3IMuHbIX (hOpMax, WILTIOCTPUPOBATH IpadUuecKky;

OLCHHUBATH Ha,]lé)KHOCTI) I/IH(l)OpMaIII/II/I 10 CaMOCTOSTCIIBHO C(i)OpMy.]'II/IPOBaHHI)IM KPpUTCPUAM, C(i)OpMy.]'II/IpOBaHHBIM CaMOCTOATECJIBHO.

KoMmyHuKaTHBHBIE YHUBEPCAJbHbIE Y4eOHbIE 1eCTBUS:

BOCIPUHUMATH U (OPMYJIUPOBATH CYKJIEHUSI B COOTBETCTBUH C YCIOBHUSIMH U LEISIMH OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOUKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTAX, 1aBaTh MMOSICHEHUS M0 XOIy pelIeHHs 3a7aui, KOMMEHTUPOBATh MOJIYYEHHBIN Pe3yJIbTaT;

B XO0/e OOCYXIECHHs 3a/laBaTb BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TeMbl, MPOOJEeMbl, pelraeMod 3aJayd, BBICKA3bIBATh HJICH,
HAIlCJICHHbIE HAa TOWCK PEHICHHS, COMOCTAaBISATh CBOM CYKICHHUS C CYXKICHUSMU JPYTUX yYAaCTHUKOB JMajora, OOHapy>KMBaTh pa3linyue U
CXOZICTBO MO3ULIUN, B KOPPEKTHOU (hopme PopMyITupOBaTh pa3HOIIIACHS, CBOU BO3PAKEHNUS,

IPEJICTABIATh PE3YJIbTATHI PEIICHUS 3a/1a4M, SKCIIEPUMEHTa, UCCIIeI0BaHNUs, IPOEKTA, CAMOCTOSTENIBHO BEIOMPATh (OpMAT BHICTYILJICHUS C
y4€TOM 3aj1au MPe3eHTAIMU U OCOOCHHOCTEN ay IMTOPUH.

PeryJisiTUBHBIE YHUBEPCAJIbHBIE Yy4eOHbIE eiicTBUSI CaMoopraHu3amusi:

COCTaBIIATh IUJIaH, QJITOPUTM pEIICHUS 3aJayd, BHIOMpPATh CHOCOO pelIeHUsT € Y4ETOM HUMEIONIUXCS PEeCcypcoB MU COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI pEUICHUH ¢ Y4ETOM HOBOW MH(GOPMAIIUH.
CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

BIIQJICTh HaBBIKAMHU TMO3HABATEIHLHOW PEQIIEKCHUN KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBHUI W MBICIUTEIBHBIX MPOILIECCOB, UX PE3yIbTaTOB,
BIIAJIETh CIIOCOOaMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3yibTaTa pelieHus MaTeMaTHIeCKON 3a/1auH;

MpEeABUIETh TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYTh NpPHU PEIIEHUU 3a/ladyd, BHOCUTh KOPPEKTHUBBHI B JEATEIBHOCTh Ha OCHOBE HOBBIX
0OCTOSITENIbCTB, TAHHBIX, HAMIEHHBIX OIIHUOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBUE pe3yJbTaTa IEId U YCIOBHUSM, OOBSICHATh NPUYMHBI JOCTUKEHUS WIM HEJOCTHKEHHUS Ppe3yJbTaTOB
NesITeIbHOCTH, HAXOAUTh OMIMOKY, AaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATENbHOCTD:

MOHUMAaTh U HCIOJIb30BaTh NMPEUMMYLIECTBA KOMAaHAHOW M WHAMBUAYAJIbHOW pabOThl NPHU pelIEHUH Y4eOHBIX 3a/Jay, MPUHUMATh LENb
COBMECTHOM JIeITEIbHOCTH, IUTAHUPOBATh OPraHU3allMI0 COBMECTHOM padOThI, pacipeaenaTh BUAbl padoT, TOroBapuBaThCcs, 00CyXIaTh MPoLecc
U pe3yibTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPyNNoOBbIX (popMax paboThl (0OCYXIeHUS, OOMEH MHEHUH, «MO3TOBBIE IITYPMbD» W HHbBIE), BBIMIOJIHATH CBOIO YacTb
paboThl M KOOPAMHHMPOBATH CBOU JIEHCTBUS C JIPYTMMHU YJI€HaMU KOMaH[bl, OLEHMBATh KauyeCTBO CBOETO BKJIaJa B OOUIMI HPOIYKT IO
KpUTEpUSIM, CPOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOACHCTBUS.

NPEAMETHBIE PE3YJIBTATHI

[IpenMeTHble pe3ynbTaThl OCBOEHUS MPOrpaMMbl MO MaTeMaTHKe Ha 0a30BOM YpPOBHE Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs

MIpe/ICTaBIIEHBI 110 ToAaM 00y4YEeHHs B paMKaX OTAENbHBIX YUeOHBIX KypPCOB B COOTBETCTBYIOIIMX pa3/iesiax IpOrpaMMBbl 0 MaTeMaTHKE



PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIM3 A
MOSACHUTEJIBHASA 3AIIMCKA

VY4eOHbIil Kypc «Anredpa 1 Hadajga MaTEMaTHYECKOTO aHAJIM3a» SABJIAETCS OJHUM U3 HanOoJiee 3HAaUMMbIX B IPOIPaMMe CPEIHETO O0LIEro
o0Opa3oBaHus, OCKOJIbKY, C OJIHOM CTOPOHBI, OH 00ECIIEUNBAET MHCTPYMEHTAJIbHYIO 0a3y 7151 M3YYEHHsI BCEX €CTECTBEHHO-HAYUHBIX KYpPCOB, a C
JPYTOM CTOPOHBI, (HOPMUPYET JOTHUECKOE U a0CTPAKTHOE MBIIIJICHHE 00yYarOIINXCsl HA YPOBHE, HEOOXOIUMOM JJIsl OCBOSHHUS yU4€OHBIX KypCOB
MH(OPMATUKH, OOIIECTBO3HAHMS, HUCTOPHUM, CIOBECHOCTH. B pamkax yueOHOro kypca «AnreOpa M Hayajla MaTeMaTHYECKOrO aHaln3a»
oOyuaronyecss OBJaJE€BAIOT YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHON HayKH, KOTOpas (OpMyJIHpYeT CBOM JIOCTH)KEHHS B MaTeMaTHYeCKON
dhopwme.

VY4eOHbIil Kypc anredpbl M Hayall MATEMAaTUYECKOTO aHajIn3a 3aKiIaJblBa€T OCHOBY IS YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHH,
OMOJIOTMH, TOHUMAHHSI OCHOBHBIX TEHACHUUNA S5KOHOMUKH M OOILECTBEHHOMN *U3HU, MMO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LIU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX B MOBCEAHEBHOW *U3HU. B Toxe BpeMs oBianeHue aOCTPaKTHBIMU U JIOTUYECKU
CTPOTMMHM MaTE€MaTUYECKUMHU KOHCTPYKUUSMU DPAa3BUBAET YMEHHE HAXOAMTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH YTBEPXKIEHUS,
UCIIOJIb30BaTh O0OOIIEHHE U KOHKpPETH3alMio, adCTparupoBaHHe M aHaJOTuio, (OpPMHUpPYET KpeaTMBHOE U KpPUTHYECKOEe MblluieHHe. B xone
U3y4eHUs alreOppl M Hadajdl MaTEMaTHYECKOTO aHalli3a Ha YPOBHE CpeIHEro ooiero odpazoBaHus OOydyarolluecs MOJy4aiOT HOBBIA OMBIT
pelIeHus MPUKIAIHbIX 3a/1a4, CAMOCTOSITEIBHOIO MOCTPOEHUSI MAaTEMAaTHUYECKUX MOJIETIEH pPEeaIbHBIX CUTYalluil U MHTEPIPETAlMU MOJIYyYEHHBIX
pelIeHn, 3HAKOMSTCS C MPUMEPAMH MaTEMAaTUYECKUX 3aKOHOMEPHOCTEMN B MIPUPOJIE, HAYKE U B UCKYCCTBE, C BBIIAIOIMIMMUCS MATEMAaTUUECKUMU
OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHbIil Kypc anreOpbl M Hayal MaTeMaTHMYeCKOro aHaiu3a O0JaJaeT 3HAYUTENIbHBIM BOCHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIN
peanusyercs Kak yepe3 yuyeOHbIH MaTepHall, ClIOCOOCTBYIONINI (POPMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHHMs, TaK U 4epe3 CHeluuKy yueOHOou
JeSITEIbHOCTH, TpeOyIoleil caMOCTOATENbHOCTH, AaKKypPaTHOCTH, MPOJOJKUTEIBHON KOHIIGHTpPAIlMM BHHMAaHHS W OTBETCTBEHHOCTH 3a
MIOJIYYEHHBIN pe3yJibTar.

B ocHoBe MeTonuku 00ydeHus anrebpe u HadyasaM MaTeMaTUYeCKOTO aHAIU3a JICKHUT IeATeIbHOCTHBIN MPUHIIUIT OOYYEeHHUS.

B ctpykType nporpaMMel o anredpe U HadajlaM aHaJIu3a BBIIEISIOTCS CIeyIONINe COAepKaTeIbHO-METOUYECKIE INHUU: «Hucna
U BbIYHCIICHUs», «DyHKIUU U TpaduKkny», « YpaBHEHUS U HEepaBeHCTBay», «Hauama maremarnyeckoro aHanmuza», «MHOKecTBa U Joruka». Bee
OCHOBHBIE COJIEpKATEIbHO-METOAMYECKUE JIMHUU U3y4YaroTCsl Ha MPOTSHKEHUHU ABYX JIET OOy4eHHUsl Ha YPOBHE CpeJHEro oouiero oopazoBaHus,
€CTECTBEHHO JOMOJHAS JAPYr Jpyra W IIOCTENEHHO HACHIIAsICh HOBBIMH TeMaMU W pasfenamu. JlaHHBIM ydueOHBI Kypce SIBISETCS
MHTETPATUBHBIM, IIOCKOJBbKY OOBEAMHSAET B cebe CcoAep)KaHHE HECKOIbKHMX MaTeMaTH4YeCKUX JUCIHUIUIMH: anredpa, TPUTOHOMETpPHS,
MaTeMaTUYEeCKH aHajIu3, TEOpHUsS MHOKECTB U Apyrue. [lo Mepe Toro xak oOyuaromnipecs OBIaAeBalOT BCE Ooyiee MIMPOKUM MAaTEMaTHUYECKUM
amnmapaToM, y HHUX IOCIEI0BAaTEIbHO (OPMHUPYETCS M COBEPILIEHCTBYETCS YMEHHE CTPOUTh MATEeMaTHYECKYI0 MOJEIbh PeajbHOW CUTYaluw,
MPUMEHSTh 3HAHWS, TOJTYYEeHHbIE B y4eOHOM Kypce «Anrebpa W Hadajga MaTEMaTHYECKOTO aHaln3a», IS PEHICHUS CaMOCTOSTEIhHO
chOpMyITHPOBAHHOW MaTEeMAaTUYECKOH 3a1auu, a 3aTeM WHTEPIPETUPOBATH MOYICHHBIN PE3yIIbTaT.

CopepxarenbHO-MeTOAMYECKas JHHUS «YKclla U BBIYMCIECHUS» 3aBeplIacT (OPMUPOBAHME HABBIKOB HCIIOJIB30BAHUS ACHCTBUTENbHBIX



YyHucesl, KOTopoe ObUIO HauyaTO Ha YPOBHE OCHOBHOTO o0miero oOpasoBanusa. Ha ypoBHe cpemnero oOmiero oOpa3oBaHHs 0c000€ BHUMAaHUE
yaensercs (HOPMHPOBAHUIO MPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMINX B CeOsS HCIIOIB30BAaHUE PA3IUYHBIX (OpPM 3alUCH
JICHUCTBUTEIPHOTO YHWCJIA, YMEHHE PAllMOHAILHO BBITIONHATH JCHCTBUS C HHUMH, JejaTh NMPUKHIKY, OICHUBATh pesynbrar. OOydaromuecs
MOJTYYarOT HABBIKA NPHUOIMKEHHBIX BBIYUCICHUH, BBITOJHCHHS NCHCTBUN C YHMCIIAMU, 3allMCAHHBIMHA B CTAHIAPTHOU (opMe, MCIIOIh30BAHUS
MaTEeMaTUYCCKUX KOHCTAHT, OIICHUBAHUS YHCIIOBBIX BBIPAKCHHIM.

CoxepxarellbHass JUHUS «YPaBHEHUS W HEPABEHCTBA» pPEaM3yeTCs Ha TMPOTSDKCHWHM BCEro OOYYEeHHS Ha ypOBHE CPEIHEro oOIIero
o0Opa3oBaHUsl, MOCKOJIBKY B KaXXJIOM pasjelie MporpaMMbl MPEIyCMOTPEHO PEIICHHE COOTBETCTBYIOMIMX 3aaad. OOydaromuecs OBJIAJCBArOT
Pa3IUYHBIMU METOJIAMU PEIICHUS IEJbIX, PAMOHATBHBIX, UPPAIMOHAIBHBIX, MOKA3aTEIbHBIX, JIOTApU(OMHUESCKUX U TPUTOHOMETPHUYECCKUX
ypaBHCHH, HEPABCHCTB U MX CHCTEM. [loydeHHBIC YMEHHUS UCIIOB3YIOTCS TIPH UCCIICIOBAaHUU (DYHKIIMH C MIOMOIIBIO MMPOU3BOIHOM, PEIICHUN
MPUKJIAHBIX 33724 M 337a4 Ha HaXOXJICHHE HAWOOJBIINX W HAMMCHBINHUX 3HaueHWH (pyHkumu. JlaHHas copepkaTelibHAs JIMHHUS BKIIOYACT B
ceOst Takke (OpPMUPOBAHME YMEHHUH BBIMOJHATH Pacuyérhl 1Mo QopmyiaMm, mpeoOpa3oBaHUs IICNBIX, PAIMOHAIBHBIX, WPPAlMOHAIBHBIX U
TPUTOHOMETPUYECCKUX BBIPAXKCHHUH, a TaKKE BBIPAKCHUH, COACpXAIIMX CTEIEeHW W Jorapudmsel. braromaps wu3ydeHWI0 anredpandecKkoro
MaTepuaga MPOUCXOAUT JalibHelIlee pa3BUTHE aJTOPUTMHUYECKOrO M aOCTPAaKTHOTO MBILIUICHHUS OO0ydYaromuxcsi, (OpMUPYIOTCS HaBBIKU
JeNyKTUBHBIX PACCYKIEHUI, pabOThl ¢ CUMBOJBHBIMU (DOpPMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJIE PABEHCTB U
HepaBeHCTB. AnreOpa mnpeanaraer 3¢Q(EeKTUBHbIE WHCTPYMEHTBHI [UIsl PEIICHHs] MPAKTUYECKUX M eCTECTBEHHO-HAYYHBIX 3ajad, HarjsaHO
JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S13bIKa HAYKHU.

CopepxatenbHo-MeToqudeckast TuHus «DyHKINUU U TpapUKW» TECHO MEPerieTaeTcs ¢ APYTUMU JIMHUSAMU Y4eOHOTO Kypca, MOCKOJIbKY B

KaKOM-TO CMBICJIE 33/1a€T MOCIIEIOBATEIbHOCTh U3YUYCHHs MaTepuaa.
N3ydyenne cTeneHHON, MOKa3aTeNbHOM, JorapuMuueckod W TPUTOHOMETPUYECKUX (YHKUIUNA, UX CBOMCTB U TpaHUKOB, MCIOJIH30BAHUE
GyHKUMN Ui pelieHus 3a1ad U3 JpYyrux y4eOHBIX MPEeIMETOB U pealbHOW KU3HU TECHO CBS3aHO KaK C MAaTeMAaTHYECKUM aHAJM30M, TakK U C
pelIeHreM ypaBHEHHM U HepaBeHCTB. [Ipu 3ToM GojbIioe BHUMaHUE yaenseTcss GOpMUPOBAHUIO YMEHUS BBIPAKaTh (OPMYyIaMH 3aBUCUMOCTHU
MEXIy pa3MYHbIMU BETUYMHAMHM, UCCIIEI0BATh MOJyYeHHbIe (DYHKIUU, CTPOUTH UX rpaduKu. Marepuan colep:kaTreIbHOW JTUHUHU HalleJIeH Ha
pa3BUTHE YMEHUN U HABBIKOB, TIO3BOJISIONINX BBIPAXKaTh 3aBUCUMOCTH MEXKIY BEIMUYMHAMU B PA3NIUYHON (opMe: aHATTUTUUECKOH, rpaduiaecKon
U cioBecHOW. Ero m3yueHme cmocoOCTBYeT pPa3BUTHUIO ANTOPUTMHYECKOTO MBIIUICHUS, CHOCOOHOCTH K OOOOIIEHHIO W KOHKpPETH3allHH,
WCIIOJIb30BAHUIO AHAJIOTHM.

ConepxarenbHas nuHUS «Hauama MareMaTH4ecKoro aHajan3ay IMO3BOJSET CYIIECTBEHHO PACIHIMPHUTH KPYT KaK MAaTeMaTHYeCKUX, TaK U
MPUKJIAIHBIX 33724, TOCTYIMHBIX 00YYaIOIUMCS, Y KOTOPBIX MOSBISETCS BOZMOXHOCTh MCCIIEA0BATh U CTPOUTH IpauKu PYHKIIHMA, OpeaesiTh
WX HauOOJbIINE W HAaWMEHBIINE 3HAYEHUS, BBIYUCIATH IUIOMAAd (GUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTH U YCKOPEHHUS TPOIECCOB.
CopepxatenbHass JIMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH IOCTPOCHUS MAaTEMAaTUYECKUX MOJETCH peambHBIX CUTYyalli, HaXOXJICHUs
HAWJIYYIIETO PEIICHUs B IPUKIIATHBIX, B TOM YHCIIE COIMAIBHO -YKOHOMHYECKHX, 3a/1adaX. 3HAKOMCTBO C OCHOBaMH MaTEeMaTHYECKOTO aHalIn3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMaJbHO-JIOTUYECKOTO W KPEATUBHOTO MBIIUICHUS, (HOPMHPOBAHUIO YMEHUN pACIIO3HABATH
MPOSIBJICHUS 3aKOHOB MAaTeMAaTHKH B HayKe, TEXHHKEe M UCKyccTBe. OOydaromuecs y3HAIOT O BBIJAIOMINXCS PE3yIbTaTax, MOJYyUYEHHBIX B XOJI€



Pa3BUTHS MaTEeMaTUKH KaK HAYKH, U UX aBTOpax.

ConepxarenbHO-MeToAMYeCcKas JUHUS «MHOXECTBa M JIOTMKa» B OCHOBHOM IIOCBSIIIEHA 3JIEMEHTaM TEOPHUH MHOXKECTB. TeopeTuko -
MHOXECTBEHHBIC TIPEJICTABJIICHUS] TMPOHU3BIBAIOT BECh KypC IIKOJbHOW MaTEeMaTUKH W TNpeajaraloT Haubojiee YHHUBEPCAIbHBIM S3BIK,
OOBETUHAIONINN BCE pa3felibl MaTeMAaTHKA U €€ MPUIOKEHUN, OHU CBSI3bIBAIOT pPa3HbIE MATEMATHYECKUE IUCHUIUIMHBI B €IUHOE IIEJOE.
[TosToMy BaskHO JaTh BO3MOXKHOCTH 00yYaromeMycsi IOHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MAaTeMaTHUKU U HCIOJIb30BaTh
€ro sl BEIPAXKEHUSI CBOUX MBICIICH.

B yuebHOM Kkypce «Anrebpa um Havajla MaTeMaTUYECKOTO aHAIU3a» MPHUCYTCTBYIOT TaKKE OCHOBBI MAaTEMAaTHYECKOTO MOJCITHUPOBAHUSA,
KOTOpBbIe MpHU3BaHbl CHOPMHUPOBATH HABBIKM MOCTPOCHUS MOJENEH peallbHbIX CUTYallui, UCCIIEIOBAHUS dTUX MOJIEJei ¢ TOMOIIBIO ammapara
anreOpsl ¥ MaTeMAaTHYECKOTO aHallu3a M WHTEPHpETAIlMu TOJIYUYCHHBIX Pe3yNbTaTOB. TakuWe 3aJaHusl BIUICTECHBI B KaXIbli W3 Pa3JIeiioB
MporpaMMBbI, MOCKOJBKY BECh MaTepuan y4eOHOro Kypca HIMPOKO WCIOIb3yeTCs JJIA PEIIeHHs NMPUKIATHbIX 3a1ad. [Ipu perieHun pearbHBIX
MPaKTUYECKUX 3a/lady O0ydaroluecss pa3BUBAIOT HAOMIOJATEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOJIb30BaTh
aHaJjoruo, 006001IaTh U KOHKPETU3UPOBATH MPpodIemMy. JlesTeIbHOCTh M0 GOPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX 33/1a4 OpPTraHu3yeTCs
B IMIpOLIECCE M3YUYEHHsSI BCEX TeM yueOHOro Kypca «Ajiredpa v Hayana MaTeMaTUYECKOTO aHaIIu3ay.

OO0111ee 4nCiI0 4acoB, peKOMEHIOBAaHHBIX JUIsl U3Y4YeHHs] y4eOHOro Kypca «Anredpa U Hayana MaTeMaTH4eCKOro aHanuza», - 170 yacos: B
10 xmacce - 68 yacoB (2 yaca B Heent), B 11 kimacce -102 gaca (3 gaca B Henento). OOIee YUCI0 YacoB, BBIICIEHHBIX I H3yYCHHS yIeOHOTO
Kypca «Anredpa W Hayajga MaTeMaTUYECKOr0 aHalu3a» B TuMHazuM - 204 gac: B 10 kmacce - 102 ygaca (3 ygaca B Henento), B 11 kmacce -102
yaca (3 yaca B HEJIeI0).

COIAEPKXAHUE OBYUEHUSA
10 KITACC Ymucia u BbIYMCTICHUS

Panmonanbubie yncna. OOBIKHOBEHHBIE U JIECATHYHBIE APOOHM, MPOLEHTHI, OECKOHEUHbIE MEepHOJUUYecKue Ipodu. Apudpmernueckue
Ollepally ¢ palMOHAILHBIMU YHCIaMHM, TPeo0Opa30BaHMsl YUCIOBBIX BbIpaxeHUU. [IpuMenenne 1pobel n MpoLEeHTOB Ui peleHHs MPUKIaIHBIX
3aJ1a4 U3 pa3IMYHbIX OTpaciiel 3HAHUM U peaJIbHOM KU3HU.

JlelicTBuTeNbHBIE 4ncia. PalnuoHanmbHBIE W HppalMOHANbHBIE 4HclIa. ApupMeTHYecKHe ONepalud C JeHCTBUTENbHBIMH YHCIAMU.
[TpubnuxEHHBIE BRIYUCICHUS, PaBUIIa OKPYTJIICHNS, IPUKHJIKA U OLIEHKA Pe3y/IbTaTa BEIYUCICHUI.

Crenenp ¢ nenbiM nokaszareneM. CranmapTHas (opma 3amucu JeHCTBUTENBHOro uucia. Mcmonb3oBaHUe MOAXOIAIIEH (HOpMBI 3alUCH
JEVUCTBUTENBHBIX YMCEN JUISl pELIEHUS IPAKTUYECKUX 3a7a4 U IPEJICTaBICHUS JaHHBIX.

Apudmerndecknii KOpeHb HATYpaJIbHOM cTeneHu. JlecTBUs ¢ apupMETHUECKUMHU KOPHSIMH HAaTypalIbHON CTETICHHU.

CuHyC, KOCUHYC U TaHT'€HC YHCIOBOT0 apryMeHTa. ApKCUHYC, apKKOCHUHYC, apKTAaHI€HC YHCIOBOI0 apryMeHTa.
YpaBHeHUS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHBIE TPEOOPA30BaAHUSI.



[IpeoGpa3oBaHe TPUTOHOMETPUUYECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIBI.

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

Pemenue 1enpix v qpoOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppannoHanbHbIX YpaBHEHUM U HEPABEHCTB.

Peuienne TpuroHOMETpUYECKUX YpaBHEHUM.

[IpumeHeHne ypaBHEHUH U HEPABEHCTB K PELICHUIO MaTeMaTHUECKHX 3aJ1ad U 3a/1a4 U3 Pa3IMYHbIX 00JacTell HAyKH U peanibHOM KU3HH.
DYyHKIUH U TPaPUKHU

OyHKIMA, ciocoObl 3a1anus GyHKuu. I'papuk Gynkuuu. BzaumHo o6paTHbie PyHKIIMH.

Ob6nacte ompeneneHuss U MHOXeCTBO 3HaueHUd QyHkuuu. Hymu ¢ynkumum. IlpomexyTku 3HakonmoctossHCTBAa. UETHBIE W HEUYETHBIE
byHKUIHUU.

CrenenHas QyHKIMS ¢ HaTypajbHBIM U LI€JbIM MOoKa3zateneM. E€ cBolicTBa u rpaduk. CBoiicTBa U rpa@uK KOpHs N-0i1 CTETEHHU.

Tpuronomerpuueckasi OKpy>KHOCTb, ONpeieSIieHue TPUTOHOMETPUUECKUX (DYHKIIUNA YUCIOBOTO apryMeHTa.

Hauana mareMaTn4ecKoro aHajamsa

[TocnenoBaTenbHOCTH, COCOOBI 3aJaHUSI TOCIIEOBATEIbHOCTEH. MOHOTOHHBIE IIOCIIEI0BATEILHOCTH.

Apudpmerndeckass U reoMmerpuueckas nporpeccuu. beckoHedyHo yObIBaromias reomerpuueckas nporpeccus. Cymma OeCKOHEUHO
yObIBaroIeli reomeTpudeckoil mporpeccun. Popmysa CIOXKHBIX HPOLEHTOB. Vcnoip30BaHME NMPOrpeccU A PEIIEHUs peajbHbIX 3a/1ad
IPUKJIATHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

MHoecTBO, onepanuu HajJ MHOKecTBamu. [luarpammel Diniepa-BeHHa. [IpuMeHeHne TeOpeTHKO-MHOKECTBEHHOTO arapara Jiuis
OIMCaHMs pealbHbIX MPOLIECCOB U SIBICHUH, NIPU PEILIEHUH 3a/1a4 U3 Ipyrux y4eOHbIX npeaMmeToB. OnpeseneHue, Teopema, ciaeiCTBUE,
JI0Ka3aTeNbCTBO.

11 KJTACC Ymucia u BbIYMCTICHUS

HatypansHele u nensie yncina. [IpusHaky JeIMMOCTH HENbIX YUCEIL.

CreneHb ¢ panoHaJIbHBIM TTOKa3aTesieM. CBOMCTBA CTEIICHH.

Jlorapudm uncna. JlecaTHdHbIE U HaTypalibHbIE JOrapu(pMBL.

YpaBHeHUs] 1 HEPAaBEHCTBA

[IpeoGpazoBaHue BRIpAKESHH, COAECPKAIIUX JIOTApUPMBI.

[Ipeobpa3oBanue BbIpaXeHU, COAEPKAIIUX CTENIEHHU C PAllMOHATBHBIM MTOKa3aTelIeM.

IIpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmudeckre ypaBHEHHs 1 HEPABEHCTBA.



Cucrembl TMHEWHBIX YpaBHEHUN. Pelenne npukiagHbix 3a/1a4 ¢ TOMOIIBIO CUCTEMBI JIMHENHBIX YPaBHEHHM.

Cuctembl 1 COBOKYITHOCTH PAallMOHAJIBHBIX YPAaBHEHU Y HEPABEHCTB.

[IpumeHeHne ypaBHEHHM, CUCTEM U HEPABEHCTB K PEUICHUIO MaTEeMAaTHUYECKUX 3a/a4 U 3aJa4 U3 PAa3IMYHBIX 00JIacTell HAyKU U pealbHON
KU3HU.

DYyHKIUH U TPaPUKHU

Oyukuus. [lepuonnyeckue QyHkiuu. [IpoMexyTku MOHOTOHHOCTH (pyHKUMH. MakcumMymbl B MUHUMYMBbI GyHKUMU. Haunbonbiiee u
HauMeHblIee 3HaueHHe (PYHKIIMHU Ha TPOMEKYTKE.

Tpuronomerpuueckue pyHKIMH, UX CBOMCTBA U rPpaPUKH.

[TokazarenpHas u gorapudmuueckast yHKIMH, UX cBOMCTBa U rpaduku. Mcnonb3oBanue rpagukoB GyHKIUN A1 pelIeHUs YpaBHEHUH U
TuHENHbIX cucteM. Mcnonb3oBanue rpadukoB pyHKIMIA 1Sl KCCEA0BaHMSI MPOIIECCOB U 3aBUCUMOCTEN, KOTOPBhIE BOSHUKAIOT MPH pElICHUH
3a/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB U pealbHON KU3HU.

Hauyajna mareMaTH4ecKoro aHajausa

HenpepoiBubie QpyHkimu. Metoa HHTEpBaAIOB Ui pelieHust HepaBeHCTB. [IponsBonnas Gynkuuu. I eomerpuueckuii u GU3MUeCcKuil CMbICIT

IIPOM3BOIHOM.

[IpousBoaHble 3neMeHTapHbIX QYHKIMH. DOpMyIIbl HAXOXKACHUS POU3BOJHON CyMMBbI, IPOU3BEICHHS U YaCTHOTO (QYHKIUH.

[IpumeHeHne MPOU3BOIHON K HCCIEIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTpeMyMbl. HaxoxaeHue HanOosbIIero 1 HauMEHBIIETO
3HaueHus (PYHKIUU HA OTPE3Ke.

[IpuMeHeHre MPOU3BOJHON ISl HAXOXKACHHUS HAWIYUYIIEro pPELICHHs] B NPUKIAJAHBIX 3aJadax, A8 ONpENeseHUs CKOPOCTH IpoIlecca,
3aJIaHHOTO (POPMYJION WIIH TpadUKOM.

[TepBooOpa3nas. Tabiuira mepBooOpa3HBIX.

HHTerpan, ero reoMeTpuyecKuii M GU3MUECKUi CMBICI. Berancnenue naterpaia no ¢gopmyne Hetorona-JleiOnuma.

NPEAMETHBIE PE3YJIBTATBI

K konity o0yuerus B 10 Kiacce o0ydaromuiics OIyYUT CIACIYIONIHE MPEAMETHBIC Pe3yIbTaThI:
Yucia 1 BBIYUCJICHUS:

OIIEpPUPOBATH MOHATUAMHU: PALIMOHAIBHOE U AEHCTBUTEIIBHOE YHCII0, OOBIKHOBEHHAS U IECATHYHAS IPO0b, IPOLIEHTHI;

BBIMOJIHATH aprU(PMETUYECKHE ONepalliy C PALIMOHAIBHBIMU U IEHCTBUTEIbHBIMU YUCIAMU;

BBITIOJTHATH MPUOTMKEHHBIC BEIYUCIICHUS, UCTIONB3YS TIPaBUIIa OKPYTJICHUS, JIENATh IPUKUIKY U OLIEHKY pe3yJibTaTa BEIUMCICHHIH;

OTIEpHPOBATh MOHATUSMHU: CTENEHb C LEJNBIM IOKa3aTejaeM, CTaHaapTHas (Gopma 3amucH JAEHCTBUTEIBHOTO YKCIa, KOPEHb HATYpallbHOU
CTETIeHH, MCIIOIb30BATh MOAXOANIYI0 (JOPMY 3aITUCH JICHCTBUTEIBHBIX YMCEI ISl PEHICHHS MPAKTUYECKUX 33a]a4 U IPECTaBICHUS TaHHBIX;

OTIEpPUPOBATH MOHIATUAMU: CUHYC, KOCHHYC ¥ TaHTE€HC MPOM3BOJIBHOTO yTJa, UCIOIb30BATh 3alUCh NMPOU3BOIBHOIO YIJIa yepe3 oOpaTHbIe
TPUTOHOMETPUUECKHUE (DYHKITHH.



YpaBHeHUSI M HEPABEHCTBA:

OTIEPHPOBATH MOHITHIMHU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO, 11EJI0¢,
pannoHaNbHOE, UPPALMOHANBHOE YPaBHEHUE, HEPAaBEHCTBO, TPUTOHOMETPHUUECKOE YPaBHEHUE;

BBINIOJIHATH MIPE0Opa30BaHUs TPUTOHOMETPUUECKHUX BBIPAKEHUHN U peliaTh TPUTOHOMETPUUECKUE YPABHEHUS;

BBITTOJIHATH npeo6pagoBaH1/1$1 HEJIbIX, paAlUOHAJIIBHBIX U HPPATMOHAJIbHBIX BBIpa)KGHI/Iﬁ " peuIaTb OCHOBHBIC THUIIBI LECJIbIX, paAlMOHAJIbHBIX 1
VMPPALMOHAIBHBIX YPAaBHEHU U HEPABEHCTB;

MIPUMEHTh YPAaBHEHUS U HEPABEHCTBA JIJIsl pEeLIEHUS] MaTEMaTUUYECKUX 3a/1a4 M 33/1a4 U3 Pa3IMUHbIX 00JacTeil HAYKU U peabHOM JKU3HH;

MOJCINPOBATEL PCAJILHBIC CUTyallUWM Ha S3BIKC anre6pbl, COCTABJIATH BBIPpAXCHUSA, YpPAaBHCHHUA, HCPABCHCTBA IIO YCJIOBHUIO 3aJa4H,
UCCIIeIOBATh OCTPOCHHBIE MOJIEH C MCIIOIb30BAaHUEM amlapara aireOpsl.
DyHKIUM U TPaPUKH:

ONEepUpPOBATh MOHATUSAMU: (GYHKIUSA, CIOCOObI 3a7aHus (YHKUMHU, OOJIacTh OMpEJeNIeHHs W MHOXKECTBO 3HaueHUW (yHKUUHU, rpaduk
GbyHKIIMHU, B3aUMHO 0OpaTHbIe (QYHKILINU;

OIIEPUPOBATH MOHATUSAMH: YETHOCTh U HEUETHOCTh QYHKIUH, HYTU (QyHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

MCTIONIb30BaTh IrpaduKy (GyHKIMN A7 pelieHus ypaBHEHUI; CTPOUTH U YNTaTh TpayKy JTUHEHHOHN QyHKIMK, KBaApaTUIHOHN QyHKIMY,
CTETIEHHOM (PYHKIMH C LIETBIM MTOKa3aTeNeM;

MCTIONIb30BaTh Tpaduku QyHKIMHA A1 UCCIIeT0BaHUS TPOLIECCOB U 3aBUCHMOCTEH MpU pEIICHUH 3a]ad U3 APYTUX YUYEOHBIX NMPEIMETOB U
peaybHO KU3HH, BEIpakaTh (POpMyJIaMH 3aBUCHMOCTH MEKIY BETUUYNHAMU.
HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A:

OIIEPUPOBATH MOHATHSIMU: HIOCJIEI0BATEIBLHOCTD, apupMeTHIecKas 1
reoMeTpudecKas IporpeccHH;

OIIEpUPOBATH MOHATUAMH: OECKOHEYHO YOBIBAIOIIasi TeOMETPUYECKasi IPOTrPeccHs, CyMMa OECKOHEUHO yOBIBAIOIIECH FeOMETPHYECKON
MPOTPECCHH; 33J]aBaTh MOCIEI0BATEILHOCTH PA3IMYHBIMH CIIOCOOAMH;

UCIIOJIb30BaTh CBOMCTBA MOCIIEI0BATEIBHOCTEH 1 POTPECCH ISl pelIeHUs peabHbBIX 3a1a4 MPUKIAJIHOTO XapaKTepa.
MHoxkecTBa U JIOTHKA:

OIICPHUPOBATH ITOHATHUAMU: MHOKCCTBO, OIICPpALINH HAZQ MHOXKXCCTBAMHU,; UCIIOJIb30BATb TCOpeTI/IKO'MHO)KeCTBCHHHﬁ arrapar AJd OIucCaHus
pEaNbHBIX MPOIIECCOB U SBIICHUH, MPU PEIICHUH 337249 U3 IPYTUX Y4eOHBIX MPEIMETOB;

OIIepUpPOBATh MOHATUSIMMU: ONIpEIeNIeHHE, TEOpEMa, CIEACTBUE, J0KA3aTEIbCTBO.

K koniy obyuenus B 11 kiiacce oOydarommuiicss HOIXy4UT CIEIYIONINE TPEIMETHBIE PE3yIbTATHI:
Yucua 1 BBIYUCJICHUS:

OMCPpUPOBATH IOHATUAMU: HATYPAJIIbHOC, LICJIOC YUCII0, UCIIOJIb30BATh MPU3HAKH ACITIUMOCTH LECJIBIX YUCCII, PA3JIOKCHUC YUCIIa HA ITPOCTHIC
MHOKHWTCIIN IJI1 pCHICHUA 3aaa1,



OTIEPHPOBATH MOHATHEM: CTETICHb C PAIMOHAIBFHBIM TI0Ka3aTeIeM; ONIepUPOBaTh MOHATUAMU:  Jorapu(dM drcina, TeCITHIHBIC U

HaTypaJIbHBIC JOTapU(MBIL.
YpaBHeHUs M1 HEPABEHCTBA:

MPUMEHSTh CBOMCTBA CTETIEHU ISl MPeoOpa3OBaHMs BBIPAKCHUH, OTIEPUPOBATH MOHATHUSIME: TOKAa3aTeIbHOE YPaBHEHHWE W HEPABEHCTBO,
pelaTh OCHOBHBIE THITHI TOKA3aTEIbHBIX YPaBHEHHI U HEPABEHCTB;

BEITMIOJTHATE NPEOOpa30BaHM BBIPAKEHHUH, CONEpKAIIUX JIorapu(Mbl, ONMEPUPOBATH TOHATHUSAMH: JIOTAPHU(PMHUECKOE YpaBHEHUE W
HEPaBEHCTBO, PEIIaTh OCHOBHBIE TUITHI JOTApU(PMUICCKUX YPAaBHECHUI U HEPABEHCTB;

HAXO/UTh PEIICHHS MPOCTEHIINX TPUTOHOMETPUIECKIX HEPABEHCTB; OTIEPHPOBATh MOHITHAMU: CHCTEMa JIMHEHHBIX YPAaBHEHUN U €€
pelleHue, UCIOJIb30BaTh CHCTEMY JTMHEWHBIX YPABHCHUH ISl PEIICHHS TPAKTHUECKUX 3a]1a4;

HAXOJUTh PEUICHHSI MPOCTEHIIINX CUCTEM M COBOKYITHOCTEH palliOHAIBHBIX YPaBHEHUH U HEPABEHCTB;

MOJISIUPOBATh peajbHbIC CHTyallMd Ha SI3BIKE alreOpbl, COCTABISTh BBIPAKCHHS, yYPAaBHEHHS, HEPAaBEHCTBA U CHCTEMBI IO YCJIOBHIO
3aJ1auu, UCCIIEI0OBATh MOCTPOCHHBIE MOJICITH C MCIIOIB30BAaHUEM aIllapara aireOpsl.
DOyHKUNH U TPAPUKH:

OIIepUpOBATh MOHATHIAMMU: NepHOgHUEcKas QyHKIUS, IPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, TOUKH IKCTpeMyMa (pyHKIMH, Hanbobllee U
HalMEHblIee 3HaueHUs! QYHKINUU Ha IPOMEXYTKE, UCIOIb30BaTh UX Ul UCCIIe0BaHus (QYHKINH, 3aJaHHON rpadukom;

OlepUpOBaTh MOHATHAMU: TIpadUKu TOKa3aTeIbHOM, JIorapuMHUUecKod H TPUTOHOMETpHUYECKUX (yHKIuMM, n300paxarh UX Ha
KOOPJMHATHOM IIOCKOCTH M UCIIOJIb30BAaTh JUIsl PEIICHUs] yPaBHEHUI U HEPAaBEHCTB;

n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTU TIpaUKU JUHEWHBIX YpaBHEHUH M HCIOJIB30BAaTh UX JUISl PEIICHUS CUCTEMbl JIMHEHHBIX
YpPaBHEHUH;

UCIOJb30BaTh rpaduku PyHKUUH A7 MCCIeI0BaHMs IPOLIECCOB U 3aBUCUMOCTEN U3 APYTUX YUEOHBIX AUCIUILINH.
HayaJyia MaTeMaTH4€CKOI0 aHAJIM3A:

OIlepUpOBaTh IMOHATHUSMU: HeNpepbiBHAs (DYHKIMS, MPOU3BOAHAS (YHKIMH, HCIOJIb30BaTh TI'€OMETPUUYECKUA U (PU3MUECKUIl CMBICI
MIPOU3BOHOM JUISl peleHus 3a1ay;

HaXOJUTh MPOU3BOIHBIE FEMEHTAPHBIX (DYHKIIMH, BHIYUCIISITH IPOU3BOAHbBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO (DYHKITHIA;

UCIOJIb30BaTh MPOU3BOAHYIO JUIS UCCIEOBaHUS (YHKIMU Ha MOHOTOHHOCTh M 3KCTPEMYMBbI, IPUMEHATh pe3yJIbTaThl HCCIEIOBaHUS K
MOCTPOCHHIO TPa(UKOB;

MCIOJIb30BaTh MPOU3BOIHYIO JUIS HAX0XKJICHHUS] HAMITYYIIEro PeIeHHs B MPUKIAIHBIX, B TOM YHCIIE COLUAIbHO-3KOHOMHYECKHUX, 3a/1auax;

OTIEpPHPOBATH MOHATUAMU: IEPBOOOPa3HAst U UHTETPAJ, IOHUMATh TEOMETPUUECKUNA U (PU3NIECKHI CMBICT MHTErpana;

HaXOJUTh NEPBOOOPA3HBIC TIEMEHTAPHBIX (DYHKIUH, BBIYUCIATH HHTErpai 1o ¢popmyse Herorona-JleitOnuia;

pemaTh NPUKIaTHBIEe 3a/a4d, B TOM YHCIE COIMAIbHO -PKOHOMHMYECKOTO M (PU3MUECKOTO XapakTepa, CpeACTBAMH MaTeMaTH4YeCKOTO
aHamu3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

OcHOBHOE conepKkaHue

HaumenoBanue paznena (temsi) KomuuectBo OCHOBHEIE BUIBI IEATEILHOCTH
Kypca 4acoB oOy4aromuxcs
MHOK€eCTBa pallMOHAIBHBIX U 22

NIEHCTBUTENIBHBIX YUCEN.
PanrioHanbHbIE ypABHEHUS U
HEPABEHCTBA

MHo)kecTBO, oniepanuu

HaJl MHOKeCTBaMu. JluarpaMmmabl
Oinepa-BenHa.

Panmonanesabie ynciia. OOBIKHOBEHHBIE U
JECATUYHBIE TPOOH, TPOIICHTHI,
OCeCKOHEYHBIE TIEPHOTUIECKHIE APOOH.
ApudmeTndeckre oneparuu ¢
palMoOHaTbHBIMU YHCIIAMH,
npeoOpa3oBaHMs YHCIOBBIX BEIPAKCHHH.
[Ipumenenue apooei u MPOIEHTOB IS
pellIeHus MPUKIAIHBIX 3a7a4 U3
pa3JMYHBIX OTPACJIEN 3HAHUU U PEATIbHOU
JKU3ZHHU.

JleCTBUTENBHBIC YHCIIA.

PammuonansHbie U HppanroOHaJIbHBIC YHUCJIIA.

ApudmMeTndecKue oneparuu c
JNENCTBUTENbHBIMU YUCIAMH.
[TpubnuxEHHBIC BEIYUCIICHUS, TIPABHUIIA
OKpYTJIEHUS, IPUKHJIKA U OLICHKa
pe3yJibTaTa BIYUCICHUM.

HUcnoab30BaTh TEOPETHKO-
MHOYKECTBEHHBII ammmapar Jjisi OlUCaHUs
X0J1a peIIeHHUsI
MaTeMaTHYECKHX 3aJ1a4, a TAKXKE pealbHbIX
IPOLIECCOB U SIBJICHUI, IPU PELICHUH 33/1a4
U3 IPYTHX Y4EeOHBIX MPEJAMETOB.
OnepupoBaTh NOHATHSIMH:
paloOHAIBHOE YUCIIO, ICHCTBUTEIBHOE
YUCII0, OOBIKHOBEHHASI IPOOb, ACCSITUYHAS
Ipo0b, IPOICHTH. BBIMOJIHATH
aprdMeTHIeCKUe ONepaIuu C
palOHATbHBIMU U ACHCTBUTEIHHBIMU
YHCIIaMU; TIPHOIMKEHHBIC BBIYHUCIICHHUS,
UCIIONIb3YSl TIPaBHJIa OKPYTJICHUSL.
JlesiaTh IPUKUAKY H OLEHKY
pe3ysbTaTa BEIYMCIICHHH.
OnepupoBaTh NOHATHAMM:
TOX/IECTBO, YpaBHEHHUE, HEPABEHCTBO;
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ToxxecTBa 1 TOXKJIECCTBEHHBIC
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHue
HEpaBEeHCTBA. MeTo/1 UHTEPBAJIOB.
Pemenue menbix u 1poOHO- pariiOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB

IE€JI0€ ¥ PallMOHAJIbHOE YPaBHEHUE,
HEPaBEHCTBO.

BbINoJHATH NPeodpa30BaHMS [IEITBIX U
pPalMOHAIBHBIX BBIPAKEHUM.

PemiaTh 0CHOBHBIE THIIBI IIETBIX
MppalMOHAIBHBIX YPABHEHUN U
HEpaBEHCTB.

IIpuMeHATH panroHaTbHBIC YPAaBHEHUS U
HEpaBEHCTBA

JUISL pEIICHHS] MaTeMaTUYECKUX 3a/1a4d U
3aJ1a4 U3 pa3InYHbIX 001acTei HayKu U
pEATbHOU )KU3HU

Oyukiun u rpaduxu. CTeneHs ¢
[EJIBIM TIOKa3aTeIeM

14

@DyHKIUA, CrMocoObl  3amaHus  (QYHKIUH.
B3anmao oOpatHbie ¢yHkmuu. [ paduk]
byHKIHH.

Ob6nacTp onpeneseHus U MHOXKECTBO
3HaueHui ¢pyHknun. Hymn QyHKIuy.
IIpomexyTKM 3HAKOMOCTOSTHCTBA. YETHBIE
U HE4ETHBIE PYHKITUU.

CrerieHb ¢ 1eIbIM MTOKa3aTeseM.
CranpgaptHas popma 3anucu
JNIEUCTBUTEILHOTO YHCIIA.
Hcnonb3oBanue nmoaxossmei Gopmbl
3aMmucH JeHCTBUTEIBHBIX YUCET JIJIs
pelIeHHsI MPAKTUYECKUX 3aa4

Y TIPEJICTaBJICHUS JIAHHBIX.

OnepupoBatb NOHATUAMM: QyHKITHS,
crocoObl 3a1aHus QYHKIIUU, B3AUMHO
oOpaTHbIe QYHKIIHH, 00JIACTH OMPECICHUS
¥ MHO>KECTBO 3HAa4eHUI QyHKIUH, rpaduk
GyHKIMH; 9ETHOCTh M HEUETHOCTH
byHKIIMY, HYTU QYHKIIUU, TIPOMEKYTKH
3HAKOIOCTOSIHCTBA.

BoIinoHATH npeodpa3oBanus
CTETIEHEH C LIeJIbIM TIOKa3aTeIIeM.
Hcnonb3oBath cTanmapTHyto Gopmy
3aMyCU JEHCTBUTEIHHOTO YHUCIIA.
DopMyJIHPOBATH U WIJIIOCTPHUPOBATH
rpadudecKu




Crenennast QyHKIUS ¢ HATYPAIbHBIM U
eJBIM Toka3ateyieM. E€ cBolicTBa u

rpadux

CBOICTBA CTENIEHHON (DYHKLIUU.
Bripaxath ¢gopmy1aMu 3aBHCHMOCTH
MEX/1y BEIMUYUHAMHU.

HUcnonb3oBats nugposeie pecypesl
JUISL IOCTPOEHUs rpauKoB GYyHKIUU U
M3Y4YEHUsl UX CBOWCTB

ApudmeTndeckuii KopeHb N-oi
CTEIICHH.

MppanuroHanbHble ypaBHEHUS U
HEPaBEHCTBA
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ApudmeTnieckuii KOpeHb HaTypaJIbHOM
creneHu. JlelcTBus ¢ apuQMeTHIeCKUMHU
KOpHAMU N-01

CTEIICHU.

Pelenne uppanvoHaabHbIX YPaBHEHUN U
HEPaBEHCTB.

CgoiicTBa u rpaduk KOpHs N-0i
Crenenn

DopMyJIMPOBATH, 3aIIMCHIBATH B
CUMBOJIHYECKOM (popme U
WITIOCTPUPOBATH IPUMEPAMHU
CBOWCTBA KOPHS N-O1 CTEIIECHMU.
BbinoaHsaTh npeodpa3oBanus
VPPALMOHAJIBHBIX BBIPAKEHUM.
Pematb ocHOBHBIC THTIBI
MPPALMOHAJIBHBIX YPaBHEHUN U
HEpaBEHCTB.

IIpumeHATH 1JIs penieHust
Pa3IHYHBIX 32124 UPpPALOHAIIbHbBIC
YpaBHEHHS U1 HEPABEHCTBA.

CtpouTh, YMTATh rpaduK KOPHs N-0if
CTETIEHM.

HUcnoab3oBars nngposbie pecypesbl
JUTSL TIOCTpOEHUs TpapukoB GyHKITUN U
V3y4YEHUS UX CBOMCTB
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Tpuronomerpuueckue
YpaBHEHHUS

DopMyIbl TPUTOHOMETPHH.

26

Cunyc, KOCUHYC M TAHT€HC YUCIIOBOTO
apryMeHTa. ApKCHHYC, apKKOCUHYC U
apKTaHTeHC YHCIIOBOTO apTyMEHTAa.
Tpuronomerpuyeckas OKpyKHOCTb,
OTIpe/ieICHNEe TPUTOHOMETPHUECKUX
(GYHKIMIA YHCTIOBOTO apryMEHTA.
OCHOBHBIE TPUTOHOMETPUIECKHE
dbopmysl. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUI.
Pemnienne TpUroHOMETpUYECKUX YPaBHEHHUN

OnepupoBath NOHATHSIMH: CHHYC,
KOCHMHYC 1 TAHTCHC IIPOU3BOJIBHOI'O
yria.

HUcnonb3oBars 3an1uch
IPOU3BOJILHOTO yTJIa yepe3 oOpaTHbIC
TPUTOHOMETpUYECKUE QYHKIUU.
BeinmoHATH Npeodpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUM.
PemiaTh OCHOBHBIE THIIBI
TPUTOHOMETPUUYECKUX YPABHEHUM

[locrenoBaTenbHOCTH U
porpeccuu

10

[TocnemoBaTenbHOCTH, CIOCOOBI 3aTaHMS
nocjenoBarebHOCTel. MOHOTOHHBIE
MI0CJICIOBATEIILHOCTH. ApUpMETHYECKAS U
reoMeTpuiecKas mporpeccuu. beckonedHo
yOBIBaroIIas reOMETpUIECcKast IPOrPeccusl.
CymMmma O6eCKOHEYHO yOBIBaromen
TE€OMETPUIECKOHN TPOTPECCUH.

dopmya CI0XKHBIX MTPOICHTOB.
Hcnonp3oBaHue MPOTPECCUH TS PEIICHUS
pealbHBIX 3a/1a4

MPUKIIATHOTO XapaKkTepa

OnepupoBaTh NOHATHUIMM:
MOCJIeIOBATEeIILHOCTD, apu(MeTHIeCKast U
reoMeTpUIeCcKast MPOrPeccur; OECKOHEUHO
yOBIBaroIas reoOMeTpruIecKast porpeccus,
cymMMa OECKOHEYHO YOBIBAIOIICH
TeOMETPUIECKOHN MPOTPEeCCUH.

3agaBaTh nocieI0BaTeIbHOCTH
pa3IMYHBIMU CIIOCOOAMH.

IIpuMeHATH GOopMYJIy CI0KHBIX
NMPOLEHTOB /I pelIeHHu 3a/1a4 U3
peaIbHOM MIPAKTUKHU (C UCTIOIb30BaHUEM
kajbKyJsitopa). Ucmoab30BaTh
CBOMCTBA I10CJIEOBATEILHOCTEN U
IIporpeccun




JUTSL PELICHUS peaIbHBIX 3a7a4
NPUKIIAIHOTO XapaKkTepa

YACOB I10 I[TPOTPAMME

[loBTOpEeHue, 06001ICHHE, 8 OcCHOBHBIE TTOHSATHUSI Kypca alreOpbl IIpuMeHATH OCHOBHbIE TIOHSATHS Kypca
CHUCTEMaTH3als 3HAHUH Y Ha4YaJl MaTEMATHYECKOTO aHAJIN3a anre6pbl 1 Hayall MaTeMaTHYECKOTO
10 xnacca, 0000IIEHHE U CUCTEMATU3alMs | aHanu3a JUls PelleHus 3aa4 U3 PealbHOM
3HAHUHN JKHM3HU U JIPYTUX IIKOIBHBIX JUCIUILINH
OBIIEE KOJIMYECTBO 102

20



11 KVIACC

OcHOBHOE conepKaHne

HaumenoBanue paznena (temsl) [KonuaecTBo OCHOBHEIE BUIIBI IEITEILHOCTH
Kypca 4acoB oOyuyaromuxcs

CrermneHb ¢ paloHaIbHbIM 12 CremneHb ¢ pallMOHaIbHBIM MTOKa3aTeNIEM.

[MOKa3aTEIIEM. CsoiictBa cremnenu. [IpeobpazoBanue

EOKEBEITGJIBHH,SI byHKIUS. Bmpamemﬁd, COEpKAIINX PALMOHANBHBIE | (hopMy IMpOBATE, 3ANACHIBATE B

Ka3aTeIbHbI BHEHUS U tenenn. [lokazaTenbHbI BHEHUSA U .
OKa3aTeJIbHbIE ypaBHE cTemne OKa3aTeJIbHbIE ypaBHE CHMBOIHUECKOii (hopme 1
HEpaBEHCTBA HEPaBEHCTBA.
. . WLTIOCTPUPOBATH IPUMEPAMH
[TokazarenbHas GyHKLHUSA, €€ CBONCTBA U .
CBOIICTBA CTETICHH.
rpadux .

IIpuMeHATH CBOMCTBA CTENIEHU JUIs
peoOpa3oBaHUs BBIPAKEHUH.
DopMyIMpPOBaATh 1 HILIIOCTPUPOBATH
rpapu4ecKHu CBOWCTBA MOKA3aTeIbHOU
¢yukuun. PemaTs oCHOBHBIE THITBI
NOKa3aTeJIbHbIX YPABHEHUN U HEPABEHCTB.
HUcnoab3oBaTh HU(PpPOBBIE pecypchl
JUIsL IOCTPOEHUS TpapuKOB PYHKIUN U
U3y4YeHUs UX CBOMCTB

Jlorapudmudeckas QyHKITHS. 12 Jlorapudm uncna. JleciTUUHBIC U

Jlorapudmudeckre ypaBHEHUS U
HEpPaBEHCTBA

HaTypaJIbHBIC JIOTaPU(PMBI.
[IpeoOpazoBanue BeIpaXKCHUH,
CoJIepIKaluX JIorapuQmsbl.
Jlorapudmudeckue ypaBHECHHUS U
HEPaBCHCTBA.

DopMyIHpPOBaATH, 3aIIMCHIBATH B
CUMBOJIMYECKOH popme u
WIJIIOCTPUPOBATH IPUMEPaAMHU
CBOICTBa Jlorapudma.

BoInoJHATH npeoOpa3oBaHus
BBIPAXXECHUH, COZEPKALIUX JOTapU(PMBL.
d®opMyaHpoOBaTh
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Jlorapudmuueckas pyHkuus, e€ cBoiicTBa
u rpaduk

U WIJIIOCTPUPOBATH rpaduyecku
CBOICTBA JorapuMUIecKoil GyHKIUY.
PemaTb ocHOBHEIEC THTTBI
Jorapu(MUIECKUX YPaBHCHUN U
HEPaBEHCTB.

HUcnoab3oBaTh HU(PPOBBIE pecypehbl
JUISL TIOCTPOEHUs rpapukoB GyHKIUN U
U3yYCHUS UX CBOWCTB.

3HAKOMMTBHCS ¢ HCTOPHEN pa3BUTHUS
MaTeMaTUKH

Tpuronomerpuyeckue QyHKINU
U UX TpaduKy.
Tpuronomerpuueckue
HEpaBEHCTBA

Tpuronomerpuueckue QyHKIIMH, UX
CBOICTBA U rpauKu.

[Ipumepbl TPUTOHOMETPUUYECKUX
HEPABEHCTB

OnepupoBarthb

MOHATHEM TIeproIndYecKas QyHKITHS.
CtpouTh, aHAJIM3UPOBATD,
CpaBHMBATH rpaduxu
TPUTOHOMETPUUYECKHUX (PYHKITHH.
®opmyIMPOBATH U HJIKCTPUPOBATH
rpaguuyecKu cBoiicTa
TPUTOHOMETPUUYECKHUX (PYHKITHH.
Pemats npocreiimume
TPUTOHOMCTPUYICCKHEC HCPABCHCTBA.
HUcnonb3oBaTh rpa@ KU U1st peieHus
TPUTOHOMETPUUYECKUX

HEPAaBEHCTB.

22



HUcnoab3oBaTh HU(PPOBHBIE pecypehbl
JUISL TIOCTPOEHUs rpapukoB GyHKIUN U
W3Y4YEHUs UX CBOWCTB

[IponsBoaHas. [Ipumenenue
[TPOU3BOTHOMN

24

HenpepoiBHble pynkunu. Meton
WHTEPBAJIOB ISl PEILICHUS] HEPABEHCTB.
[TpousBonHas GyHKUIUU.

[' eomeTpuueckuii U HU3NUECKHUI CMBICIT
MIPOU3BOHOM.

[Tpou3BoiHbIE 37IEMEHTAPHBIX (PYHKIIHIA.
[Ipon3BogHasE CyMMBI, IPOU3BEACHUS,
yacTHOTO (hyHKIMH. [Ipumenenue
MIPOU3BOJIHOM K MCCIIEJOBAHUIO QYHKIIUH
Ha MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxxnenue HanOounpiero u
HaUMEHBIIETO 3HAYCHUs (PYHKIIUN Ha
OTpE3KE.

[IpuMeHneHnune npou3BOAHOMN 115
HAXOXKJICHUS HAWIYYILIETrO

pelieHns B IpUKIaJAHbIX 3aa4ax,

JUTs OTIPENIETIEHUsI CKOPOCTH IIpoliecca,
3aIaHHOTO (POPMYJIOHN M TpaduKOM

OnepupoBaTh MOHATHSIMH:
HenpepbIBHAs (YHKIUKSA; TPOU3BOAHAS
byHKIUY.

HNcnoab30BaTh reoMeTpUISCKUA U
(bU3UYECKUN CMBICIT TIPOU3BOIHOM ISt
pelIeHus 3aad.

Haxoauth npon3BoIHbIe 2JIEeMEHTaPHBIX
(GyHKIMH, BBIYHCIAATH IIPOU3BOHbIC
CYMMBI, TIPOU3BE/ICHHSI, YACTHOTO (PYHKIIUH.
Hcnosb30BaTh MpoM3BOIHYIO IS
YcCieIoBaHusl (YHKIIMK HA MOHOTOHHOCTb
Y DKCTPEMYMBI,

NPUMEHATH Pe3yJIbTAThI
HCCJIEJOBAHUSA K IOCTPOCHUIO IPaHKOB.
IIpuMeHsITh POU3BOIHYO IS
HaXO0XKJICHUS HAMITYYIIEerO

PCUICHHA B IIPUKIIAJHBIX, B TOM YHUCJIC
COIMAbHO-Y)KOHOMUYECKHUX, 3a/a4ax.
3HAKOMMTBHCS ¢ UCTOPHUEN pa3BUTHS
MaTeMaTHYECKOTO aHaIH3a
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VHTErpan u ero NpuMEHEHHUs

[lepBooOpasnas. Tabnuia nepBooOpa3HbIX.
Wurerpan, reometpuyeckuil U Gpu3HMUECKU
CMBICT UHTeTpana. Beraucnenue nnterpana
no gopmyne Herorona-Jlelionua

OnepupoBaTh NOHATHSIMH:
nepBooOpa3Hasi, UHTErpall.

Haxoautb nepBooOpasHbIe 3JIeMEHTaPHBIX
GbyHKIUH; BBIYHCJAATH UHTETpall 10
(¢opmyine Herorona-JleitOnumna.
3HAKOMMTBHCS ¢ UCTOPHMEN pa3BUTHS
MaTeMaTHYeCKOTO aHaIH3a

Cuctembl ypaBHEHHI

12

Cucrembl IMHEWHBIX ypaBHEHUN. Penienne
IIPUKJIAIHBIX 3a/[a4 C IOMOIIBIO CUCTEMBI
JIMHEWHBIX YPABHEHUM.

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
paLMOHAJIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTApUPMUIECKUX
ypaBHEHUN U HEpPaBEHCTB. Vcnonb3oBanue
rpadukoB QYHKIUHA IS PEIICHUS
ypaBHEHUHU U cucteM. [Ipumenenue
YPaBHEHUN, CUCTEM U HEPABEHCTB K
PELICHUIO

MaTeMaTUYECKUX 3a/1a4 U 3a]1a4 U3
Pa3IUYHBIX 00JIacTel HAYKH U peaibHOU
KU3HU

OnepupoBaTh MOHATHSIMH: CHCTEMA
JIMHEWHBIX YPABHEHUN U €€ pEeIlEHUE.
Hcnosnb30BaTh cucteMy JIMHEHHBIX
YPaBHEHUM JIJIs1 PEIICHUS TPAKTUUECKUX
3azay.

HaxoauTh pemieHus mpocTeHmmx
CUCTEM U COBOKYITHOCTEW pallMOHAIbHBIX
YpaBHEHUM 1 HEPABEHCTB.
HUcnouab30BaTh rpaduku QyHKIUH TS
pemeHus ypapHenuii. MoaeJmpoBaTh
pealibHbIE CUTYaIlMU Ha SI3bIKE alIreOphl,
COCTaBJISITh BbIPAXKEHUS, YPABHEHUS,
HEpaBEHCTBA

Y CHUCTEMBI IO YCIIOBHUIO 3a]1a4H,
HCCJIeI0BATH OCTPOCHHBIE MOEIH
C MCTIOJIb30BaHUEM arapara anreopsl
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HartypanbHble 1 nienbie yucia

HarypansHbie u nensle yuciia B 3aga4ax us3
peanpHOM ku3HU. [Ipu3Haku nenumocTu
LEJIBIX YUCEI

OnepupoBaTh NOHATHSIMH:
HaTypaJbHOE YHCIIO, [IETI0 YHCIIO.
HNcnouab30BaTh mpu3HAKU AETHMOCTH
IEeTIBIX YMCe, PAa3IoKeHHEe YUciia Ha
IMPOCTBIC MHOKXHUTECIIN IJIA PCIICHUSA
3a/1a4

[ToBTOpEeHue, 06001ICHHE,
CHCTEMAaTH3aLMs 3HAHUI

18

OCHOBHBIC MTOHATHUS Kypca anreOpsl U
HayvaJl MAaTEMaTHYECKOI0 aHAJIN3a,
0000IIIEHNE U CUCTEMATHA3ALMS 3HAHUI

Pemats npukiagnbie 3a1a4u

W3 pa3IMYHbIX 00IacTeil HAYKU U peaTbHOM
’KU3HU C IIOMOUIBIO OCHOBHBIX NTOHSATUN
Kypca anreopsl

Y HayaJl MaTeMaTUYECKOro aHaJIN3a.
Bpi0uparth ontumaibHbIE CIIOCOOBI
BBIYMCIICHUM.

HUcnonb30BaTh AJ1 pelieHus 32124
YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI
ypaBHEHH, CBOMCTBA (YYHKIHI U TpauKoB

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS»
HNOACHUTEJBHAS 3AIIMCKA

BaxxHocTh ydeOHOro Kypca TreoOMETpUM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs OOYCIOBJIIEHa NPAKTHUYECKOH 3HAYUMOCTBIO
METaNpeMETHBIX U MPEAMETHBIX Pe3yJIbTaTOB OOYYEHHUS T€OMETPHUU B HANPABICHHH JIMYHOCTHOTO Pa3BUTHS OOydarommxcs, GOpMUPOBaHUS
(YHKIIMOHAIEHOM MaTeMaTWYeCKOW TPaMOTHOCTH, HW3YYEHHUS JPYTHX YYEOHBIX JUCHUIUIMH. Pa3BuThe y oOy4arommuxcs MpaBHIIBHBIX
MIPEJCTABICHUI O CYITHOCTH U MPOUCXOKICHUU TEOMETPUIECKIX aOCTpaKInid, COOTHOIIEHHH PEaThbHOTO U HICATHHOTO, XapaKTepe OTPaKEeHUs
MaTeMaTUYECKON HAyKOW SIBJICHUH U TPOIIECCOB PEATbHOTO MUPA, MECTE TEOMETPUH B CUCTEME HAyK M POJIM MaTEMaTHIECKOTO MOJCITUPOBAHUS
B HAYYHOM IIO3HAHWH U B MPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUSI OOYYAIONIUXCSA, a TAKKE KA4eCTB MBIILICHHS,
HEOOXOMMBIX IS aIalTaIllii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTCs OMHUM M3 0Aa30BBIX MPEIMETOB HA YPOBHE CPEIHETO OOIIEro 00pa30BaHMs, TaK KaK 00SCIIEYMBACT BO3MOXKHOCTH
M3yYeHUs KaK JUCIUTUIMH €CTECTBCHHO-HAYYHOU HAIIPaBJICHHOCTH, TaK U TYMaHUTAPHOU.

Jlormueckoe MeIIIeHHE, (HOpMUPYEMOE TMPU HU3YyYEeHUH OOYYAIONIMMHUCS TOHSITHWHBIX OCHOB TE€OMETPUHM W TMOCTPOCHUHU IETIOYKH
JIOTMYECKUX YTBEPXKJICHUM B XOJ€ pELIeHUs TI'€OMETPUYECKHUX 3ajad, yMEHHE BBIIBUIAaTh M OINPOBEPraTh I'MIIOTE3bl HENOCPEICTBEHHO
UCIIONIB3YIOTCS IIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOI'0 IIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HKHU.

YMeHue OpHEeHTUPOBAThCS B IMPOCTPAHCTBE WIPAET CYLIECTBEHHYIO pOJb BO BCEX OOJIACTIX JESATENHOCTU uvesloBeka. OpHeHTalus
YeJi0BeKa BO BPEMEHU M IPOCTPAHCTBE - HEOOXOJMMOE YCIIOBUE €r0 COLMAIbHOIrO OBbITHS, (hopMa OTPa)KEHUs OKPYXKAIOIIEro MHUpa, YCIOBHE
YCIIELTHOT'O NIO3HAHUS U aKTUBHOTO MpeoOpa3oBaHus AeHCTBUTENbHOCTH. OnepupoBaHue NMPOCTPAHCTBEHHBIMU 00pa3aMu OOBEINHSAET pa3HbIe
BUbI YUYEOHOM U TPYJIOBOM AEATENbHOCTH, SBIISETCS OJHUM U3 MPO(EeCcCHOHATBHO BaXKHBIX KauecTB, IOATOMY aKTyallbHa 3ajada (POpMUPOBAHUS
y 00y4aromuxcsi IpOCTPAHCTBEHHOI'O MBIIUICHUS KaK Pa3HOBHJHOCTU OOPa3HOI'O MBIIIJICHUS - CYIIECTBEHHOI'O KOMIIOHEHTAa B MOATOTOBKE K
MPAKTUYECKON JeSITETbHOCTH IO MHOTMM HAaIPABJICHUSM.

Llenb ocBoeHust nmporpaMmMel yue6Horo kypca «I' eomerpusi» Ha 0a30BOM ypoBHE 0OydeHUs - 001eo0pa3oBaTeiabHOe U OOLIEKYJIbTYPHOE
pa3BuTHE OOy4Yaromuxcs yepe3 oOecreyeHre BO3MOKHOCTH NMPUOOPETEHHUS M HCIOJIb30BaHUSl CUCTEMATUYECKHX I'€OMETPUYECKHX 3HAHUM U
JNEUCTBUN, CHEIU(PHUUHBIX T'€OMETPUH, BO3MOXKHOCTHU YCIELIHOTO MPOJODKEHUs 00pa3oBaHMs 1O CHEIUATbHOCTSAM, HE CBSI3aHHBIM C
MPUKJIAQHBIM HCII0JIb30BAHUEM I'€OMETPHH.

[TpuopuTteTHBIMU 33/1a4aMH OCBOEHUS yueOHOTO Kypca «I” eomerpumn» Ha 6a3oBoM ypoBHe B 10-11 kiaccax siBIsrOTCS:

(dbopMupoBaHHEe NMPEACTABICHNUS O TEOMETPUU KaK YaCTU MUPOBOI KyJIbTYPBl M OCO3HAHUE €€ B3aUMOCBS3H C OKPY>KAIOIIUM MUPOM;

¢dbopmMupoBaHHe NPEACTABICHUS O MHOTOTPAHHUKAX M TejlaX BPAIICHUS KAaK O BAKHEHIINX MaTeMaTHYECKUX MOJETSAX, MO3BOJISIOLIUX
OIMCHIBATh U U3y4YaTh Pa3HbIC SBJICHUS OKPY’KAIOIIETO MUPA;

(dbopmMupoBaHHE YMEHHSI paCO3HABATh HA YEPTEkKax, MOACTSAX U B PeaJIbHOM MUPE MHOTOIPAaHHHUKH M T€Ja BPAIllCHUS;

OBJIQJICHE METOAAMHU PELICHHs 3a/1a4 Ha OCTPOSHUS Ha N300paKEHUAX MPOCTPAHCTBEHHBIX QUTYD;

(dbopMupoBaHNE YMEHHSI ONIEPUPOBATH OCHOBHBIMH IMOHSATHUSMHU O MHOTOTPaHHUKAX U TEJIaX BPAILEHUS U MX OCHOBHBIMHU CBOWCTBaMH;

OBJIQJICHUE AIITOPUTMAaMU PELICHHSI OCHOBHBIX THIIOB 337a4, (POPMUPOBAHIE YMEHHS MPOBOAUTH HECIIOKHBIE JOKA3aTEIbHBIE PACCYKIACHUS



B XOJI€ PELIEHUs CTEPEOMETPUUECKUX 3a]1a4 U 33J1a4 C IPAKTUYECKUM COJIEPKAHUEM;

pPa3BUTHE MHTEIUIEKTYyaJbHBIX U TBOPYECKMX CHOCOOHOCTEH 00ydYaromuxcs, MO3HaBaTEIbHOW aKTUBHOCTH, HUCCIIEI0BATEIbCKUX YMEHHI,
KPUTUYHOCTHU MBIILIJICHHUS;

(dbopmupoBanue QyHKIHOHAIBHON IPAMOTHOCTH, PEJIEBAHTHOW r€OMETPUHU: YMEHHUE PACO3HABAThH MPOSBICHUS T€OMETPUUECKUX TOHITHUH,
00BEKTOB U 3aKOHOMEPHOCTEN B PEaJbHBIX KU3HEHHBIX CUTYALUSIX U MPU U3YUYEHHUH JAPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U
3aKOHOMEpHOCTEH, (HOPMYIMPOBATh UX HA S3bIKE T€OMETPUHU U CO3[aBaTh F€OMETPUUYECKUE MOJEIH, IPUMEHATh OCBOEHHBIM reoMeTpUYeCKuit
amnmapar JJIs pelieHNs PAaKTUKO-OPUEHTUPOBAHHBIX 33]1a4, MHTEPIPETUPOBATH U OLICHUBATh MTOJIYYEHHBIE PE3YJIbTATHI.

OTnUuuTeNbHOW OCOOCHHOCTBIO MPOTrpamMMbl 10 T€OMETPUU SABIISETCS BKIIOYEHHE B KypC CTEPEOMETPHM B Hayaje ero M3y4eHus 3ajad,
pelIaeMbIX Ha ypOBHE MHTYUTHUBHOIO MO3HAHMS, U ONpPEeNIEHHBIM 00pa3oM opraHu3oBaHHas padoTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOT'O MBIIIJIEHUSI, CTUMYJIUPYET MPOTEKAHWE MHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K JaIbHEHIIEMY U3yUYECHUIO
peaMeTa.

[Ipennourenue OTHAETCS HAIISIHO-KOHCTPYKTUBHOMY METOAY OOYyYeHHs, TO €CTh TEOpPETUYECKHE 3HAHUS HMMEIOT B CBOEH OCHOBE
YyBCTBEHHOCTh MPEAMETHO- MPAKTUYECKOW JeATeabHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TPEJACTaBICHUN Yy oOywarommxcsa B Kypce
CTEPEOMETPUU MTPOBOJIUTCS 32 CUET pElIeHHs 3a/1a4y Ha CO3JaHME MPOCTPAHCTBEHHBIX 00pa30B M 3a/1ay HA ONEPUPOBAHHE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpasza MPOBOAMTCS C OMOPOM HA HATJIATHOCTb, a ONEPUpPOBaHUE OO0pa30oM - B YCIOBHUSX OTBICUEHMS] OT HAIJISIHOCTH,
MBICJIIEHHOT'O U3MEHEHHUSI €r0 UCXOJHOTO COJIEPKAHUS.

OCHOBHBIMHU CO/IEpKATENbHBIMU JIMHUAMHU yueOHOTO Kypca «I'eomeTtpus» B 10-11 kinaccax sasitoresi: « MuHororpanHukmn», «lIpsimMbie  u
IUIOCKOCTH B IIPOCTPAHCTBEY, «Tena Bpalienus», « BeKTopbl 1 KOOpIUHATHI B IPOCTPAHCTBEY.



®opMupOBaHHE JOTMUYECKUX YMEHUN paclpeaensieTcs He TOJBKO MO COAEPKAaTEeIbHBIM JUHUIM, HO U MO roJaM oOy4eHHs Ha YPOBHE CPEIHETO
oO1rero o6pa3zoBaHus.

Copnepxanune oOpa3oBaHUsl, COOTBETCTBYIOILIEE MPEAMETHBIM pPEe3yJbTaTaM OCBOECHMS MPOrpaMMbl 110 F€OMETPHUH, PACTIPEACIEHHBIM IO
rogaMm oOy4eHHs, CTPYKTYpUPOBAHO TakuUM oOpa3oM, 4YTOOBbI OBJIQJIEHHME T'€OMETPUUYECKUMH MOHSATUSMU M HaBbIKAMHU OCYIIECTBISIOCH
MOCJIEIOBATENIbHO W MOCTYIATENbHO, C COOMIOACHUEM MPUHLHUIIA MMPEEMCTBEHHOCTH, YTOOBl HOBbIE 3HAHUS BKJIIOYAIHCHh B OOIIYIO CHCTEMY
reOMETPUYECKHX MpeICTaBIeHNn 00ydaromuXcsl, paciupsis U yriyounss e€, o0pa3ysi NpOYHbIe MHOKECTBEHHbIE CBS3H.

OO6miee yKciio YacoB, OTBEICHHBIX I M3y4YeHUs yueOHoro kypca «['eomerpusi» B rumHazuu - 136 gac: B 10 kiacce - 68 yacoB (2 yaca B
Hezento), B 11 kiacce - 68 yacoB (2 yaca B HEJIEINIO).

COJEP/KAHUE OBYUYEHMUA 10 KJIACC

IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TTOHATHSI CTCPCOMETPHUH. Tqua, npsAMas, IUIOCKOCTb, IIPOCTPAHCTBO. [ToussTue 00 aKCHOMATHUYECKOM IMOCTPOCHHUUN
CTEPCOMETPUU: AKCUOMBI CTCPCOMCTPHH U CICACTBUA U3 HUX.

B3aumnoe PACIIONIOKCHUC IIPAMBIX B IIPOCTPAHCTBCIIICPCCCKAOIIUCCS, IMAPAJIIICIIBHBIC W CKPCIIUMBAIOMIUCCA IIPAMBIC. HapaHJICJILHOCTL
I[IPpAMBIX U IJIOCKOCTEHN B IMPOCTPAHCTBC: MAPAJJICIbHBIC IIPAMBIC B IIPOCTPAHCTBE, IAPAJJICIIBHOCTD TpéX MMPpAMBIX, IAPAJUICIIBHOCTD HpﬂMOﬁ u
IUIOCKOCTU. YTIIBI C COHAITpaBJICHHBIMHU CTOPOHAMM, YI'OJI MCXKAY IHIPAMBIMH B IIPOCTPAHCTBC. HapaJ'IJ'IeJ'ILHOCTL MJIOCKOCTEH: ImapaaJICIIbHBIC
TJIOCKOCTH, CBOMCTBA MapajuIeNIbHBIX TI0ocKocTel. [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPBI HA IUIOCKOCTH: TETpadp, KyO, mapajuiesenure,
IIOCTPOCHUC CCUCHMH.

HepHeH,I[I/IKYJ'IHpHOCTL HpﬂMOfI U INIOCKOCTHU: IICPIICHAUKYJIAPHBIC IIPAMBIC B IIPOCTPAHCTBE, IIPAMBIC ITAPAJICIIBHBIC U IICPIICHAUKYJLAPHBIC
K INIOCKOCTH, IIPU3HAK IICPIICHAUKYIIAPHOCTHU Hp}IMOﬁ H INIOCKOCTH, TCOpEMaA O HpﬂMOfI HepHeHHHKyHHpHOﬁ IIOCKOCTH. YTIIBI B IMPOCTPAaHCTBC!
YroJl MEXIY NPSMOM M TJIOCKOCTBIO, ABYTPAHHBIM YTOJI, TUHEHMHBIA Yroj JIBYTPAaHHOrO yria. [lepneHauKyIsip ¥ HAaKJIOHHBIE: PAaCCTOSIHUE OT
TOYKH OO0 IINIOCKOCTH, paCCTOAHUC OT Hp?IMOfI A0 IINIOCKOCTH, ITPOCKIOHA (bHprBI Ha ITNIOCKOCTA. HepHeHILI/IKyJDIpHOCTB IIOCKOCTEM: IIPHU3HAK
MEPHEHINKYJIAPHOCTH ABYX IIOCKOCTEN. Teopema 0 TpEX MepneHauKyJsipax.

MHororpasHHuK#

ITonsarue MHOI'OIr'paHHHMKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'PAaHHHKA, BBIITYKJIBIC M HCBBIITYKJIBIC MHOI'OT'PaHHHUKH, pa3BépTKa MHOI'OI'paHHHKA.
[Ipu3ma: N-yrompHas NMpu3Ma, TPAaHU U OCHOBAHUS NTPHU3MBI, TpsiMas W HAKJIOHHAs TpPU3MbI, OOKOBas M TMOJHAs IMOBEPXHOCTHh IMPHU3MBIL.
[Tapannenenunesn, nNpsMOYyroibHBIM HapajulesIeNUIE] U €ro cBoucrtsa. Ilupamupa: N-yrojgpHas nupamMujia, TPaHU U OCHOBAHUE NUPAMU/IBI,
OOKOBass M TOJHAs TOBEPXHOCTh MHPAMUIbI, TpaBWIbHAS W YyCEUEHHas NUpaMuaa. DJIEMEHThl NMPU3MbI M TUpaMujbl. [IpaBUIbHBIC
MHOI'OIpaHHUKH:  MOHATHE MPaBUIBHOIO MHOI'OIPaHHUKA, IIpaBHJIbHASA IIpU3Ma U IIpaBHIIbHASA IUPaMHU/a, IpaBUJIbHAS TPEYroabHas MUpaMuIa
W TpaBUIbHBIA TeTpa’nap, KyO. [IpeacraBiieHne O NpaBWIIBHBIX MHOIOTPaHHMKAX: OKTa’JAp, AoAeKka’Ap M ukocadap. CedeHus NOpU3Mbl U
nupaMuabl.

CI/IMMCTpI/IH B TIIPOCTPAHCTBE: CHUMMCTPHUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMEHTHI CUMMCTpUH B NHpaMHUIdAX,



MapajuieIenIe1ax, IPABUIbHBIX MHOTOTPAHHHKAX.

Boluniciienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans O0KOBOM MOBEPXHOCTH M MOJIHOW MOBEPXHOCTH MPSIMOMN
MPU3MBI, IJIOIIAJh OCHOBAHMM, TeopeMa O OOKOBOM NOBEPXHOCTH MNpsAMOil mpu3Mbl. Ilnomaas OOKOBOW MHOBEPXHOCTH U MOBEPXHOCTH
MpaBUJIBLHOW MUPaMU/IbI, TEOPEMa O IUIOoMIAAM yceu€HHOM nupaMubl. [Tonstre 06 06béme. OOBEM MUpaMUIbL, TPU3MBI.

[TogoGubIe Tena B mpocTpancTBe. COOTHOIICHUS MEXTY TUIOIIAIMU MMOBEPXHOCTEH, 00bEMaMu TTOT00HBIX TeT.

11 KUIIACC TeJa BpameHus

[HunuHapuyeckas NOBEPXHOCTh, 00pa3yoIIue HUINHAPUYECKON TOBEPXHOCTH, OCh HMIMHAPHUUECKON MoBepXHOCTH. L{unuuap: ocHoBaHus
1 OOKOBas MOBEPXHOCTH, 0Opa3yrollas U OCh, IJIOMIAls OOKOBOI U MOJHON MOBEPXHOCTH.

Konunyeckass moBepXHOCTb, 00pa3yolue KOHUYECKON MOBEPXHOCTH, OCh M BEpIIMHA KOHMYECKOW MoBepXHOCTH. KOoHyc: ocHOBaHHWE U
BepIIMHA, 00pasyouias U OCh, MIIOMIAlb OOKOBOW U MOJHOM MOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yrolue U BhICOTa, OCHOBaHUS M OOKOBas
MTOBEPXHOCTb.

Cdepa u map: ueHtp, paauyc, AMaMeTp, MJIOUaab MOBEpXHOCTH cdepbl. BzaumHoe pacnonoxkeHue cdepbl M IIIOCKOCTH, KacaTeabHas
IUIOCKOCTH K cepe, miomaas chepol.

N300pakenue Ten BpalieHUs Ha MII0CKOCTH. Pa3BEpTka IMIMHApPA U KOHYCA.

Kom0OuHammu ten BpalieHuss ¥ MHOTOIPaHHUKOB. MHOTOrpaHHUK, OMUCAaHHBIA OKOJIO cdepsl, cdepa, BIUCAaHHAST B MHOTOTPAHHUK, WIIH
TEJIO BPAILCHHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tes. Teopema 00 00bEME NMPSIMOYTONIBHOIO Mapajielenunena U cleAcTBUS U3 He€.
O06bEM muMHApa, KoHyca. O0BEM 11apa u TIoIaas Chepsl.

[Tomo6ubie Tena B mpocTpancTBe. COOTHOMICHUS MEKTY IJIOMAISIMHU TTOBEpXHOCTEN, 00bEMaMU TTOIOOHBIX TE.

Ceuenus nwinHApa (MapasieIbHO U TEPHEHIUKYISIPHO OCH), CEYEeHHs] KOHyca (TapajulelbHOE OCHOBAHUIO W TPOXOJSIIee uepes
BEpPIIINHY), CEUCHHUS I1apa.

BeKkTOpBI M1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha miuockocTu U B mpocTtpaHcTBe. CI0KEHHWE W BBIUYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha uyucio. PasznmokeHue BEKTOpa Mo
TpEM HEKOMIUIaHapHBIM BekTopaM. IIpaBuio napamienenunena. Pemenue 3anad, cBSI3aHHBIX ¢ IPUMEHEHHUEM IpaBUJl IEHCTBUNA C BEKTOPAMH.
[IpssmoyronpHast cucreMa KOOpAUHAT B IpocTpaHcTBe. KoopauHatel BekTopa. IIpocreimune 3a1aum B KOOpAMHATAX. YTOJI MEXIY BEKTOPaMHU.
CkasisipHOE ITPOM3BEACHUE BEKTOPOB. BhluMcIEHME yIIIOB MEXAY NPSAMBIMU M IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ NPHU PELICHUN
reOMETPUYECKHX 3a/1a4.

HPEAMETHBIE PE3YJIBTATDBI

K koniy obyuenus B 10 Kiacce oOydaromuiicss IOIXyYUT CICIYIONIHE TPEAMETHBIE Pe3yIbTaThI:
OIEPUPOBATH MOHATUAMU: TOYKA, IIPSAMAast, INIOCKOCTH;
IIPUMEHATh AKCHOMBI CTEPEOMETPUH U CICACTBUS U3 HUX IIPU PELICHUN I€OMETPUUECKUX 3aaY;



OHGpI/IpOBaTB IIOHATUSIMU . HapaJIJIGJIBHOCTB n HepHGHI[I/IKy.HSIpHOCTB Hp?[MbIX 51 HHOCKOCTCﬁ;

KJ1acCU(ULMPOBATh B3aUMHOE PACIIONIOKEHHUE MPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

OIEpUPOBATH MOHATUSAMU: JBYTPAHHBIA YroJl, TpaHU ABYTPaHHOIrO yria, peOpo JABYIPAaHHOTO yIJla, JIMHEHHBIM Yrojl IBYIpPaHHOTO yIJa,
rpaaycHas Mepa ABYIpPaHHOIO YIJa,

OHGpI/IPOBaTB IIOHATUSIMU . MHOFOFpaHHI/IK, BBIHYKJIBII;'I nu HGBBIHyKJ'IBIfI MHOFOFpaHHI/IK, DJICMCHTHI MHOFOFpaHHI/IKa, HpaBI/IJIBHBIfI
MHOFOFpaHHI/IK;

pacrno3HaBaTh OCHOBHbIE BU bl MHOTOTPAaHHUKOB (TUpaMuia, Ipu3Ma, NpsMOYyroJIbHbIN Napajuienenunes, Ky0);

KJIaCCI/I(l)I/IIII/IPOBaTB MHOFOFpaHHI/IKI/I, BI)I6I/Ipa$I OCHOBaHMHUA IJIdA KJ'IaCCI/I(l)I/IKaIII/II/I (BBIHyKJIBIG u HGBBIHYKIIBIG MHOFOFpaHHI/IKI/I, HpaBI/IJ'II)HBIC
MHOTI'OI'paHHUKH, HpSIMI)Ie 1 HAKJIOHHBIC IIPpU3MBI, napannenem/me)lbl);

OHepI/IPOBaTI) IIOHATUAMMA. CGKYHIaSI IINIOCKOCTh, CEUCHUEC MHOFOFpaHHI/IKOB;

06’b$ICH$ITI> IMPUHOUIIBI HOCTpOGHI/ISI CequHﬁ, HCTIOJIb3Ys METO/ CJICOOB,

CTPOUTD CCUCHUA MHOT'OI'PaHHUKOB METOJ0M CJIEAO0B, BBIIIOJIHATH (BI)IHOCHI)IG) IIJIOCKHC qepTe>1<1/1 N3 PUCYHKOB ITPOCTHIX 06’béMHBIX (1)I/Il“yp2
BUJI CBEPXY, COOKY, CHU3Y;

peuiaTh 3a1a41 Ha HAXOKACHHUC I'COMCTPHUICCKUX BCINYHH I10 06pa3uaM HJIN aJIrOpuTMaM, IPUMCHAA U3BCCTHBIC AHAJIMTUYCCKUEC
MCTOJBI IIPpU PCHICHHUN CTAHAAPTHBIX MATCMATUYCCKHUX 3a/la4 Ha BBIYHCJICHHUC paCCTO}IHI/Iﬁ MCXKOY ABYM:A TOYKAMH, OT TOYKHU 0 HpHMOﬁ, oT
TOYKHU 0 IINIOCKOCTHU, MCIKAY CKPCIIUBAOIIUMUCA IIPAMBIMHU,

peuiaTh 3aJa491 Ha HAXOXKACHHUC I'COMCTPHUICCKUX BCIINYHH I10 06pa3uaM WJIN aJiIrOpuTMaM, IPUMCHAA HU3BCCTHBIC AHAJIUTUYCCKHUC
MCTOJBI IIPpHU PCHICHHUHN CTAHIAPTHBIX MATCMATHUYCCKUX 3a/la4 Ha BBIYHMCICHHUC YIJIOB MCIKAY CKPCINUBAOIIUMUCA IIPAMBIMH, MCIKIY Hp}IMOﬁ u
INIOCKOCTBIO, MCIKAY INIOCKOCTAMU, IBYI'PDAHHBIX YIJIOB,

BBIYHUCIISITE 00BEMBI U TIJIOMIAIN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma, MMUpaMu/ia) C IpuMeHEeHHeM (POopMyIT, BEIUUCIATh COOTHOIICHUS
MCXKAY IUIoIIaasIMuU HOBerHOCTeﬁ, o00BbéMaMu HO,[[O6HBIX MHOI'OTPaHHHUKOB,

OIICPHUPOBATL IIOHATHUAMHU: CHUMMCTPHUA B IPOCTPAHCTBC, HCHTP, OChb H IINIOCKOCTH CHMMCTPHH, HOCHTP, OCb H IINIOCKOCTH CHMMCTPHU
uryper;

W3BJICKATh, MPEOOPa30BBIBATh U MHTEPIPETUPOBATH HHMOPMAIIUIO O TTPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYypax, MPeACTaBICHHYIO Ha
yepTekax U pUCyHKaX;

IIPpUMCHATh I'COMCTPUYCCKHC (baKTBI A1 PpCIICHUA CTCPCOMETPHUYCCKUX 3aAaad, IHIPCAIojJararomux HCECKOJBKO IIaroB pCmcHHsA, CCIU
yCIIOBUS IPUMEHEHUS 3aJ]aHbl B ABHOM (hopme;

MIPUMEHATH IPOCTEUINE IPOTPAMMHBIE CPEACTBA U IJIEKTPOHHO ~KOMMYHHUKALIMOHHBIE CUCTEMBI ITPU PELIEHUU CTEPEOMETPUYECKUX 3a4a4;

IIPUBOJUTH IPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAEC W JKU3HHU, PACIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUM B
HCKYCCTBE;

HpI/IMeHHTB HOHy‘IeHHBIe 3HAHHA Ha HpaKTI/IKeZ aHaJ'II/IBI/IpOBaTB peaJIBHBIC CI/ITyaLII/II/I nu HpI/IMeHHTB I/I3y‘IeHHLIe IIOHATHUA B npouecce IIOHCKa
pelIeHus MaTeMaTU4ecKd C(HOpPMyIHPOBAHHOW MPOOIEMBbI, MOJAEIHPOBATh pEaJbHBIE CHTYyallMM Ha S3bIKE TE€OMETPUH, HCCIEeN0OBATh



MMOCTPOCHHBIC MOJIEIIH C UCIIOIb30BAHIUEM T€OMETPUUECKUX TTOHSATUN U TEOPEM, anmapara aireOpbl, pemarh NpakTUUeCKUe 3a/1auu, CBSI3aHHbBIC C
HaXO0JICHUEM I'e€OMETPUUYECKUX BEIIMYHH.

K xoniy o0yuenus B 11 Kjacce oOydaronuicss HAy4uTCs: OMEPUPOBATh MOHATUAMU:  IMJIHHAPHUYCCKAs TOBEPXHOCTh, 00pa3yroIne
HAJTMHIPUYECKON TIOBEPXHOCTH, LHWIUHJIP, KOHUYECKas TOBEPXHOCTh, OOpa3ylolMe KOHHUYECKOM TOBEPXHOCTH, KOHYC, cdepudeckas
MMOBEPXHOCTH;

pacro3HaBaTh Teja BpamieHus (IUInHAP, KOHYC, cdepa U map); 0O0BSICHATH CIIOCOOBI MOTYUYEHUS TEJl BpaIlleHUs; KJIacCU(DUITMPOBATH
B3aMMHOE pacroiokeHue chepbl U TIOCKOCTH; OTIEPUPOBATH MOHATUSIMU: IIIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA, BBICOTA CErMEHTA, IIapOBOM
CJIO, OCHOBAHHE IIAPOBOTO CJI0sI, BRICOTA IIAPOBOTO CJIOS, IIAPOBON CEKTOP;

BBIYUCIIATH 00BbEMBI U TIJIOIIAIA TOBEPXHOCTEH TEJ BpaIlleHUsI, TeOMETPUUECKUX TEN C MPUMEHEHUEM (HOPMYIT;

OTIEpUPOBATH MOHITUSMU: MHOTOTPAHHUK, BIIMCAHHBINA B c(hepy U OMUCAHHBIN 0KO0JIO cephl, cepa, BIIMCAaHHAS B MHOTOTPAHHUK WJIH TEJIO
BpaIleHUS,

BBIYUCIIATH COOTHOIICHUSI MEX]Ty TUTOIIAIIMH TIOBEPXHOCTEN U 00bEMaMU MTOO0HBIX TET;

n300paxaTh U3ydyaeMble GUTYPbl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX UHCTPYMEHTOB;

BBITMIOJHATH (BBIHOCHBIE) TJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHHU3Y, CTPOUTH CEUEHHUsS Tell
BpallleHUS;

U3BJIEKATh, HHTEPIPETUPOBATH U MPE0OPa30BhIBATH MH(GOPMALIUIO O MPOCTPAHCTBEHHBIX F€OMETPUUECKUX (DUTypaX, MPeAICTaBIECHHYIO Ha
yeprexax U pUCYHKaXx;

OTIepUPOBATH MOHSATHUEM BEKTOP B POCTPAHCTBE;

BBITIOJHATE IEUCTBUSI CIOXKEHUSI BEKTOPOB, BBIYMTAHHUS BEKTOPOB M YMHOKEHHUS BEKTOpa HA YHCIIO, OOBACHATh, KAKUMH CBOWCTBAMU OHU
001a1a10T;

MPUMEHSTH PAaBUIIO Mapaie]enunena;

OTIEpUPOBATH MOHATUSMU: JEKAPTOBBI KOOPJAMHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA,
yTOJI MEXKAY BEKTOPaMU, CKAISIPHOE TIPOU3BEICHUE BEKTOPOB, KOJJTMHEAPHbIE i KOMIUTAHAPHBIE BEKTOPBI;

HaxoJIUTh CyMMY BEKTOPOB U NMPOU3BEACHUE BEKTOPA HA YMCIIO, YTOJl MKy BEKTOPaMU, CKAISIPHOE MPOU3BEACHHUE, PACKIAAbIBATh BEKTOP
10 ABYM HEKOJUIMHEAPHBIM BEKTOPaM;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKapTOBOM CHCTEME KOOP/IMHAT;

MPUMEHITh Te€OMETpHUecKre (PaKThl ISl PEIIEHUs CTEPEOMETPUYECKHX 3a/ad, MPEroararolinX HECKOJbKO IIaroB pPEIIeHUs, €CIH
yCJIOBUS IPUMEHEHUS 3a]]aHbl B SIBHOU (hopme;

pelaTh NpoCcTeillre reoOMEeTpUYECKUE 3aaul Ha MPUMEHEHUE BEKTOPHO - KOOPJIMHATHOTO METO/1a;

pemaTth 3aJaud Ha JI0Ka3aTeJbCTBO MATEMAaTHMYECKUX OTHOUIEHMH M HaxO0XXJICHHE TeOMETPUYECKHUX BEIWYMH M0 olpaslaMm WIH
alIropuTMaM, MPUMEHSSI U3BECTHBIE METO/IbI MPU PEUICHUU CTaHIAPTHBIX MaTEeMaTUUYECKUX 3a]1ay;

MPUMEHATH MPOCTEUIINE MPOrPAMMHBIE CPEJCTBA U DJIEKTPOHHO - KOMMYHHMKAIMOHHBIE CHCTEMBI MPHU PEIICHUH CTEPEOMETPUUECKUX



3a1ad4;
MIPUBOJUTH IPUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE M KU3HM, PACIIO3HABATH IIPOSIBJIEHUE 3aKOHOB T'€OMETPUU B
HCKYCCTBE;
IIPUMEHATH NOJIyYCHHBIE 3HAHUS HA MPAKTUKE: AaHAIU3UPOBATh PEAIbHBIE CUTYallMl U IPUMEHATh H3yYCHHBIE ITIOHATHS B IIPOLIECCE ITOMCKA
pelIeHHs] MaTeMaTUYecKu cHOopMyIMPOBaHHOMN MPOOIEMbl, MOAECTUPOBATH pealbHble CUTYAIIMH Ha 3bIKE TEOMETPUH, UCCIIEIOBATh

MMOCTPOCHHEBIC MOACIIN C UCITOJIB30BAHNEM I'COMETPUICCKUX MMOHATHH U TCOPEM, arrapara aJIFG6pBI, pe€miaThb MPAKTUYCCKUEC 3ada4U, CBA3AHHBIC
C HAaXOXKXJACHUCM I'€COMCTPUICCKHUX BCINYHH.



PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA «BEPOATHOCTB U CTATUCTHKA.

MHNOACHUTEJIBHAS 3AIINCKA
PaGouas mporpamma ydeOHOro Kypca «BeposTHOCTh U CTaTHCTHKa» 0a30BOro ypoBHs aisi oOywaromuxcs 10 —11 kmaccos
pa3paborana Ha ocHOBe DenepaibHOIO roCyJapCTBEHHOTO 00pa3oBaTEILHOIO CTaHAAapTa CPEIHEro 00IIero oopa3oBaHus, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TpPeOOBaHUH, MPEIBIBISIEMbIX K MaTeMaTHYECKOMY 00pa30BaHMIO, U TPAIUIIMNA POCCUUCKOTO 00pa30oBaHMUS.
Peanuzanus mporpaMMbl 00€CTICUMBAET OBJIAJICHUE KIFOUYEBBIMU KOMIIETCHIIUSIMU, COCTABJISIIONIMMH OCHOBY JIJII CaMOPa3BUTHS U
HEIMPEPBIBHOTO 00pa30BaHUs, IIEJIOCTHOCTh OOIIEKYIHTYPHOTO, IMYHOCTHOTO M MO3HABATEIILHOTO PA3BUTHS TUYHOCTH 00 yJarOIUXCSI.

HEJN U3YUYEHUSA YYEBHOI'O KYPCA

Y4eOHbI Kypc «BeposSTHOCT, M CTaTHUCTHKa» 0a30BOrO YpPOBHS SBISCTCS TMPOAOKCHHEM W PAa3BUTHEM OJHOMMEHHOTO
y4eOHOro Kypca 0a30BOro ypoBHS OCHOBHOW mikoibl. Kypc mpemHasHadeH it (OpMHUPOBAHUS Y OOYYAIONIUXCS CTaTHCTHYECKOU
KyJIbTYpPhl W TIOHMMaHHUS POJIM TEOPHH BEPOSTHOCTEH KaK MAaTEMaTHYCCKOTO WHCTPYMEHTA IS HM3Y4YCHUS CIIyYailHBIX COOBITHIH,
BEJIMYMH M TIporieccoB. [Ipu n3ydeHnn Kypca o00ramarTcs IpeICTaBICHUS YUYAIUXCs O METOaX UCCISAOBaHUSI U3MEHUUBOTO MHUDA,
pa3BHBACTCS TIOHMMAHHE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYECKHMX METOJIOB MO3HAHHUS KaK HEOTHEMJICMOM YacTH COBPEMEHHOTO
€CTCCTBEHHO-HAYYHOT'O MHUPOBO33PCHHS.

CopepixkaHue Kypca HalpaBjICHO Ha 3aKpETUICHUE 3HAHMM, MOJIYYCHHBIX NMPU U3YYCHUH Kypca OCHOBHOM IIIKOJIBI M Ha Pa3BUTHE
MPEACTaBICHUNA O CIIy4alHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIYy HUMH HAa BaXKHBIX MPHUMEPAX, CIOKETHI KOTOPHIX MOYECPITHYTH U3
OKPY’KaIOIIEro MHUpA.

B cooTBeTcTBHU ¢ yKa3aHHBIMHU IIEISIMH B CTPYKType ydeOHOro Kypca «BeposTHOCTh M CTaTHCTHKA» CpeaHEH IIKOJIbI Ha
0a30BOM YPOBHE BBIJICIICHBI CIICTYIOIINE OCHOBHBIC COJIepkKaTeabHble TUHUN: «CilydaiiHble COOBITHS M BEPOSTHOCTHY, «CiydaifHbIC
BEJIMYMHBI U 3aKOH OOJIBIITUX YHCEI.

BaxxHyro d9acTh Kypca 3aHHMAaeT HM3Y4YCHHE TIE€OMETPHYCCKOr0 M OWMHOMHAIBLHOTO paclpeeieHHd W 3HAKOMCTBO C HX
HEMPEPHIBHBIMU aHAJIOTaMU — TMOKa3aTeJIbHBIM U HOPMAJIBHBIM PacIpe/IeICHUSIMHU.

Conepxanne nauHuH «CiydaliHbIE COOBITHSI W BEPOSATHOCTH» CIYXKHUT OCHOBOH i1 (DOpMHpOBaHMS TPEACTABICHUU O
pacrpeeIcHI BEPOITHOCTEH MEXKy 3HAUCHUSIMH CIyYalHBIX BEIMYHMH, a TAKXKE dTa JIMHUSA HeoOXoauMma Kak 0a3a I U3ydeHHUs
3aKOHA OOJIBIIUX YHCel — (PYHIaMEHTAIBHOTO 3aKOHA, JACHCTBYIOIIETO B IPHUPOJC M OOIIECTBE M HMMEIOMIET0 MAaTEeMaTHYCCKYIO
dopmanuzanuro. CaMm 3akoH OOJBIIMX YHCET TNpeaaraeTcs B O3HAKOMHTEIBHOM (opMe ¢ MHHHUMAJIbHBIM HCIIOJIH30BaHUEM
MaTeMaTH4eCcKoro opMain3ma.



Tembl, CBA3aHHBIE C HENPEPBIBHBIMH CIIYYalHBIMHA BEJIWYMHAMU, AKUEHTUPYIOT BHUMAHHME IIKOJIBHUKOB Ha OIMCAHUM M
M3YYEHUHU CIIy4ailHbIX SIBJIEHUHA C TOMOIIbIO HENpepbIBHbIX (QyHKIMIA. OCHOBHOE BHUMAaHUE YIENSAETCA IOKa3aTeJIbHOMY U
HOPMaJIbHOMY pacHpeleNeHUsM, IpU 3TOM IPEAIojaraeTcsi O3HAKOMHUTEJIbHOE H3ydYeHuEe MaTtepuana 0e3 J10Ka3aTelbCTB
NpUMEHSIEMBIX (DAKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE
Ha um3yuenue kypca «BeposiTHOCTh M CTaTHUCTHKa» Ha 0a30BOM YpPOBHE OTBOAMUTCS | Yac B HEJENI0 B TEYEHHE Ka)XJOro rojaa
oOy4deHus, Bcero 68 yueOHBIX 4acoB.

COIAEPKXAHUE OBYUEHUASA
10 KJIACC

[Ipencrapienue TaHHBIX ¢ MOMOIIBI0 Tabnui u auarpamm. Cpennee apudmerndeckoe, MeuaHa, HauOoJblIee 1 HaUMEHbIIIee 3HAaYeHus,
pa3max, AUCIepCUsl U CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CayyaifHble 3KCIIEPUMEHTHI (OIBITHI) U CIIy4aliHble COOBITHS. DJeMEHTapHble COOBITUS (MCXObl). BeposTHOCTH Ciay4alHOTO COOBITHSL.
bnu3ocTh 4acTOThI U BepoSTHOCTU coObITHH. CilydaliHble ONBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTApHBIMU COOBITHSMU. BeposiTHOCTH COOBITHIT B
OIIBITaX C PAaBHOBO3MOXKHBIMH JIEMEHTAPHBIMU COOBITHUSIMU.

Omnepanuu Haj COOBITUAMHU: IiepecedyeHue, OoObeAWHEHHE, MPOTUBOINONIOXKHbIE cOoObITHA. Jnarpammbl Dinepa. dopmyna ClIOXKEHUS
BEPOSITHOCTEU.

VYcnoBHas BEPOATHOCTh. Y MHOKEHHUE BEpOSATHOCTEMN. JlepeBo ciydaiiHOro skcnepuMenta. @opmyna nonHo BeposTHOCTH. HezaBucumeie
COOBITHS.

Komb6unaropHoe mnpaBuno ymHoxkeHus. IlepectanoBku u axropuan. Yucno coueranuit. Tpeyronbuuk Ilackams. ®@opmyna OGunoma
Hrrorona.

buHapHBIi ciy4aiiHbIi ONBIT (MCHIBITAHHUE), ycnex U Heynada. HezaBucumble ucnbiTanus. Cepysi HE3aBUCUMBIX MCHBITAHUNA 10 IEPBOTrO
ycnexa. Cepusi HE3aBUCUMBIX MCTIBITAHUIN bepHyun.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHocTed. Jluarpamma pacnpeneneHus. llpumepsl pacnpeneneHuid, B TOM 4HCIIE,
reoMeTpru4ecKoe 1 OMHOMHUAIBHOE.



11 KJIACC

UucnoBble XapaKTEPUCTUKH CIIyYaWHBIX BEJIMYUH: MaTeMaTHYECKOE OXKUJAHWEe, TUCIEPCUs U CTaHJapTHOE OTKIOHeHue. [Ipumeps
MPUMEHEHHS] MaTeMAaTHYEeCKOTrO OXXHMJIaHWs, B TOM YHCJIE€ B 3ajJadyaX M3 IOBCEAHEBHOM KU3HHU. MaTeMatuueckoe OXKuJaHue OWHapHOM
CIy4yalHOU BeIWYMHBL. MaTeMaThuuecKkoe 0KHMJIaHHWE CyMMBI CIIyYalHBIX BEJIMYUH. MaTeMaTuuecKkoe OKHUJIaHUE U JAUCTIEPCHs] T€OMETPHUIECKOTO
1 OMHOMUAIBLHOTO paclpeIeIeHUN.

3aKoH OOJBIINX YHUCEI U €T0 POJib B HAyKe, IPUPOIE U oliecTBe. BEIOOPOUHBII METO UCCIIEI0BAHUI.

[IpuMepsl HeEMpephIBHBIX CIy4YallHBIX BeIWYMH. [lOHSATHE O TIUIOTHOCTH paclpenefeHus. 3aJadyd, NPUBOAIIME K HOPMAIbHOMY
pacnpenenenuto. [loHaTre 0 HOpMAIbHOM paclpe/IeNIeHUN.

NPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenus B 10 Kiacce oO0y4aronuiics MOXyqUT CICIYFONUE MTPEIMETHBIC PE3yIbTaThI:

YUTATh U CTPOUTH TAOJIUIIBI U TUATPAMMBI;

ONEepUpPOBaTh TMOHATUSAMU: CpefHee apudMeTHdyeckoe, MeIuaHa, HauOoJblliee, HaUMEHbIIee 3HAUCHHE, pa3Max MacCHUBa YHCIOBBIX
JAHHBIX;

ONEpUPOBATH MOHATUSAMU: CIyYalHbI SKCIIEPUMEHT (OMBIT) U CiIy4ailHoe COOBITHE, AJIIEMEHTapHOE COOBITHE (JIEMEHTApHBINA HMCXO.)
CJIy4aifHOTO OMNBITA, HAXOJUTh BEPOSITHOCTU B OMBITaX C PABHOBO3MOXHBIMU CITyYaWHBIMH COOBITUSIMU, HaXOJUTh U CPAaBHUBATH BEPOSITHOCTH
COOBITHIA B U3yUYEHHBIX CIIyYalHBIX KCTIEPUMEHTAX;

HaXOAUTh U (POPMYITUPOBATH COOBITHSA: TIepeceUeHre U 00beTUHEHUE JaHHBIX COOBITHIA, COOBITHE, MPOTUBOIOIOKHOE TAHHOMY COOBITHIO,
MI0JIb30BAThCS IMarpaMMaMu Ditsiepa U GopMyJIoil CII0KEeHUS BEPOSTHOCTEH MPH pelIeHUH 3a/1a4;

ONEepUPOBATH MOHITHUIMU: yCIIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHUS,

HaxOJIUTh BEPOSITHOCTH C MOMOUIBIO IIPaBUjia YMHOXEHUS, C IOMOIIBIO IEPEBA CITyYAHOTO OIbITA;

MPUMEHITh KOMOMHATOPHOE TIPABWIIO YMHOXKEHHUS TIPU PEIICHUN 33]1aY;

OTIepUPOBATH MOHATUSIMH: UCTIBITAHNE, HE3aBUCUMBIE UCTIBITAHUS, CEPUSUCIIBITAHNMN, YCIIEX U Hey/Aaua, HaXOJAUTh BEPOSITHOCTU COOBITHIA B
CEpUU HE3aBUCUMBIX UCTIBITAHUHN JI0 TIEPBOTO YCIEXa, HAXOUTh BEPOATHOCTH COOBITUN B CEPUM UCTIBITAaHUM bepHymu;

ONEepUPOBATH MOHATUAMU: CIydailHas BEIMUMHA, pACTIPEICIICHUE BEPOSTHOCTEN, AUarpaMMa pacipeesiCHus.

K koniy oOyuenus B 11 kjacce oOydJaroniuics moy4IuT CICIYIONUE MPEAMETHBIC Pe3yIbTaThl:

CpaBHUBATh BEPOSTHOCTH 3HAYEHUN CITyYalHOW BEJIMUMHBI IO PACTIPEICICHUIO UK C TIOMOIIBIO AUarpaMmM;

ONEepUPOBATH MOHATUEM MATEMATHUYECKOTO OXHUAAHUS, MPUBOJUTH MPUMEPHI, KaK MPUMEHSETCS MaTeMaTUYECKOE OXUIAHUE CIydailHOM
BEJIMYMHBI HAXOJUTh MAaTEMaTUYECKOE 0KHUJIaHUE IO TaHHOMY pacipeiesCHUIO;

HMMETb MPEJICTABICHUE O 3aKOHE OOJIBIIUX YHUCEIT;

HMMETBH MPEJICTABICHUE O HOPMAIIBHOM PAaCIpPENECICHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

HaumenoBanue pasnena (temsl) KonnuecTBo

OcHOBHOE conepKkaHue

OcHOBHBIE BUABI ACITEIHLHOCTH

DJICMCHTAPHBIMU NCXOJaMU

BeposiTHOCTD citydyaliHOTO COOBITHS.
BeposTHOCTH COOBITHIA B OTIBITAX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
cooprTusmu. [IpakTudeckas pabora

Kypca 4acoB o0Oy4aromuxcs
[IpencraBneHne JTaHHBIX 4 [IpeacraBneHue JaHHBIX ¢ TOMOIIBIO
U OIUCATENIbHAs CTATUCTHKA Tabmun u quarpamMMm. CpenHee N3Biaexkats HHpOpMANUI0 U3 TabIUI |
apI/I(i)MeTI/I‘-ICCKOC, ME€auaHa, HanOOJIBIIIEE uarpamm, HCII0JIBL30BATH Ta6J]I/IHI)I u
Y HaVMEHbIIIEe TMarpaMMBel JUIsl TPEACTABICHUS
3HAUCHU:A, pasMax, OTUCIICPCH, CTATUCTHYECKHX TaHHBIX.
CTaHAApPTHOC OTKIOHCHHME JUCIIOBLIX HaxoauTh onucarensHbie XapaKTePUCTHKU
HabOpOB JTAHHBIX.
BeliBUraTh, KPUTHKOBATH THIIOTE3bI O
XapakTepe CIyd4alHOM W3MEHYMBOCTU W
onpenessomux e€ pakropax
Ciy4aliHble OIIBITHI U 3 CryyaiiHble SKCIIEPUMEHTHI (OIBITHI) U BolaeasiTh Ha IpUMepax ciydaiHbie
cilydaiiHble COOBITHS, OIBITHI C cilydaiiHble COOBITHS. COOBITHS B OMKMCAHHOM CITy4aiiHOM
PaBHOBO3MO>KHBIMHU DneMeHTapHbIe COOBITHS (MCXO/IbI). OTIBITE.

DopMyJIHMPOBATH
CquaﬁHOFO OIIbITA.
HaxoauTh BEepOosSTHOCTH COOBITHIA B
OIIbITaxX C PaBHOBO3MOXHBIMHA
HNCXO0JaMU.
MopaesupoBaTh OIBITHI C
PaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMU

YCJII0BHA IIPOBCACHUA




MCXO0JIaMH B XOJI€ TTPAaKTUUECKOU paboThI

Omnepanuu HaJl COOBITUAMH,
CJI0’)KEHHE BEPOATHOCTEU

Ornepanuu HaJl COOBITUAMU: TIEPECEUCHHE,
00BCIMHECHHUE COOBITHH,
MPOTUBOTMOJIOKHBIE COOBITHS. J{narpaMmMbl
Ditnepa. @opmyiia CIOKEHUS
BEPOSTHOCTEH

HUcnoab3oBaTh quarpamMMel Ditiepa u
CJIOBECHOE OIMMCAHUE COOBITUH I
bOpMYITUPOBKH U H300paKEHUS
00BbEIMHEHUSI ¥ TIEPECEUCHUS COOBITHH.
PemaTpb 3aga4M ¢ Mcnonn30BaHHEM
(bOpPMYIIBI CIIOKEHUS BEPOATHOCTEH

Y clI0BHAsI BEPOSTHOCTD, IEPEBO
cily4aifHOro ombITa, (hopmyina
MOJIHOM BEPOSTHOCTH

U HE3aBUCUMOCTB COOBITHIA

VYcnoBHas BEPOATHOCTb. Y MHOXKEHNE
BEPOSATHOCTEM. JlepeBo ciydyailHOro
skcriepumMenTa. Gopmylia oJIHOU
BeposiTHOCTU. HezaBucrumMble cOOBbITHS

PemaTtn 3aa4uM Ha HAXOXKICHUE
BEPOSITHOCTEH COOBITHIA, B TOM YHCJIIE
YCJIOBHBIX C ITOMOIIIBIO JIEPEeBa CIIy4aiiHOTO
OIIBITA.

OnpenessiTh HE3aBUCUMOCThH COOBITHH 10
dbopMyJIe U 10 OPraHU3AIHMH CIYy4aiiHOTO
OITBITA

DJIEMEHTBI KOM6I/IHaTOpI/IKI/I

KoM6uHaTopHOE MpaBUiIo YMHOKEHUSI.
[TepectanoBku u akTopuai. Yucio
coueranuii. Tpeyronsuuk [lackans.
®dopmyna 6mHOMa HbloTOHA

HNcnonb30BaTh NpaBuiio YMHOKEHUS TS
HIepEUNCIICHHsI COOBITHI B CITy4aiiHOM
OTIBITE.

IHoab30BaTbest popmysioi U
TpeyroabHUKOM [lackais 1yis1 onpeaeaeHus
YHCIIa COYCTaHHM

Cepun mocae10BaTeIbHBIX
HCIIBITAHUI

buHapHbIl ciry4allHBIN OIBIT
(ucbpITaHKe), YCIIEX U HEyAaua.
HesaBucumbie ucnbitanus. Cepust
HE3aBUCHUMBIX UCIIBITAHUH J0 MEPBOTO

Pa30uBaTh ciioxHbIC SKCIIEPUMEHTHI Ha
OT/IeTIbHBIC UCTIBITAHUS.

OcBauBaTh MOHSTUSA: HCIIBITAHUE, CEPHSI
HE3aBHCHUMBIX MCIIBITAHUI.




ycnexa. Cepusi HE3aBUCHUMBIX HCTIBITAHUI
bepnymnu.

[IpakTrueckas paboTta ¢ HCIIOJIB30BAHUEM
ANEKTPOHHBIX TaOIHUI]

IIpuBoaAUTH IPpUMeEPHI cepuil
HE3aBUCHMBIX HCIIbITAHUMH.

PemaTs 3a1a4u Ha MOWCK BEPOSTHOCTEH
COOBITHI B CEpUU UCIIBITAHUN JIO IEPBOTO
ycrnexa U B Cepusx ucnbeiTaHui bepHymim.
N3y4yaTs B X0[€ NPAaKTUYECKOH
PadOTHhI C UCTIONB30BAaHUEM DIICKTPOHHBIX
TaOJIUL] BEPOSITHOCTH COOBITUI B CEPUAX
HE3aBHCHUMBIX HCTIbITAHUIN

CrnyuaiiHble BEJIMYUHBI U
pacnpeeneHus

CrnydaiiHasi BeJIMYMHA.

Pacnipenenenue BeposITHOCTEN.
Juarpamma pacnpenenenusa. Cymma u
IIPOU3BE/ICHUE CITyYailHBIX BEJINYHUH.
[Ipumeps! pacnipeneneHuii, B TOM YUCIIE
reoMeTpruuecKoe 1 OMHOMHUAIBHOE

OcBauBaTh NOHATHSA: ClTydaiiHas
BCJIMYMHA, paClIpCaACICHUC, Ta6J'II/II_[a
pacipeaciiCHus, AuarpaMmma
PacCIpCacICHUA.

IIpuBoauTh NpUMepPbI
pacnpeneHeHI/Iﬁ, B TOM 4HCJIC
IrCOMCTPUYICCKOTO U OMHOMHMAJILHOTO.
CpaBHMBATB pacipeaeicHus CITydailHbIX
BCIIMYNH

Haxozme 3HAYCHUA CYMMBI U
IIPOU3BCACHUA CJ'IY‘-I&fIHBIX BCJIIMYHH.
CTpouthb u pacno3HaBaTh
reOMETPUUYECKOe U OMHOMHUATIBLHOE
pacripeieJieHue




[loBTOpEeHue, 006001ICHHE, 5 OmnucarenbHas CTaTUCTHKA. IHoBTOpPATH M3ydeHHOE U BHICTPAUBATH
crUCTEMATH3alM 3HAHUN CityyaiiHbI€ OIBITHI U BEPOSITHOCTH CHCTEMY 3HAHMI

CIy4dalHbIX cOObITHI. Onepanuu Hajl

COOBITUSIMH. DJIEMEHTbI KOMOWHATOPUKH,

CepUH HE3aBUCHUMBIX UCTIIBITAHUI
OBIIEE KOJIMYECTBO 34

YACOB I10 I[TPOTPAMME




11 KVIACC

HaumenoBanue paznena (temsi) [KonudecTBo OCHOBHOE coaepKaHue OcHOBHBIE BUJIBI JESATEILHOCTH 00YyYaIOIIUXCS
Kypca 4acoB

MaTemaTuueckoe OKUJaHHe 4 [Tpumepbl mpUMeHEeHUs: MaTEMaTHYECKOTO

CIIy4allHOM BEJINYMHBI OKUJaHUs (CTpaxoBaHMeE, JoTepes).

OcBauBaTh [OHATHE MATEMATUYECKOIO
OKUJaHHUS.

IIpuBoAUTH 1 00CYKAATH IPUMEPHI
MPUMEHEHUS] MAaTEMAaTUYECKOTO OXHUIaHUS.
Broruncnars

MaTeMaTHIECKOE O)KHIAaHHE.
Hcnoab3oBaTh nousTue
MaTEMaTHYECKOr0 OKUJAaHUS U €ro
CBOICTBA MPH PEIICHUH 3a/ad.
Haxoautsb no uzBecTHsIM (hopmyiam
MaTeMaTUYECKOE 0KUIAHUE CYMMBI
CIIy4ailHbIX BEJIUYHH.

Haxoautsb no uzBecTHpIM (hopMyam
MaTeMaTUYECKUE OKUJIAaHUS CITydalHbIX
BEJIMYMH, UMEIOIIUX T€OMETPUUECKOE U
OMHOMMAIIBHOE pacIpeCIICHHS

MaremaTuueckoe 0XKUJaHuE CYMMBbI
CIIlyYalHbBIX BEJIMYMH.
MartemMaTHuecKkoe OKUJIaHNe
TEOMETPUUECKOT0 1 OMHOMHAIBHOTO
pacnpeneneHun




Jlucriepcust U CTaHIApTHOE
OTKJIOHEHME CIIy4YalHON
BEJINYMHBI

Jlucriepcust U CTaHAAPTHOE OTKIIOHEHHE.
Jlucriepcuy reOMETpUYECKOro U
OMHOMHUAIBLHOTO pacIpeieIeHHs.
[IpakTrueckas paboTta ¢ UCIIOJIB30BAaHUEM
ANEKTPOHHBIX TaOIHUI]

OcBauBaTh NOHATHS: JUCIICPCHS,
CTaHJAPTHOE OTKJIIOHEHHE CITy4aiiHOU
BEJTMYUHBI.

HaxoauTh aucnepcuto mo pactnpeaencHuIo.
Haxoauth no uzBecTHsIM (hopMynam
JIMCTIEPCHIO TEOMETPUYECKOTO U
OMHOMMATIBLHOTO PACIIPENICIICHUS, B TOM
YHCIIe B X0/I€ IPAKTHYECKON PabOTHI ¢
UCTIOJIH30BAHUEM DJIEKTPOHHBIX TAOJIHIL

3aK0H OOJIBIIMX YHCEI

3akoH O00JBIINX YKcesl. BRIOOPOUYHBII
METOJ] HCCIICIOBAHHIA.

[TpakTrueckas paboTa ¢ HCIIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIHIL

3HAKOMHUTBCS C BBIOOPOYHBIM METOIOM
HCCJIEIOBAHUSI COBOKYITHOCTH JAHHBIX.
MN3yuathb B X0/1€ IPpaKTUIECKON pabOTHI C
UCIIOJIb30BAHUEM 3JICKTPOHHBIX TAOIHUIL
NPUMEHEHHE BHIOOPOYHOTO METO/Ia
UCCJIeIOBaHUS

HenpepriBHbIE cilyyaiiHbie
BEJIMYMHEI (pacrpe/ecHus)

[Tpumepbl HEMPEPBIBHBIX CITyYalHbBIX
Benu4rH. OyHKIUS TUIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacmpe/ielieHle U ero CBOMCTBa

OcBauBaTh NOHATHUS: HETIPEPHIBHAS
Clly4aliHasi BEJIUYMHA, HEIPEPHIBHOE
pacnpenenenue, PyHKIHs IOTHOCTH
BEPOSITHOCTH.

IIpuBOAUTH PUMEPHI HETIPEPHIBHBIX
CIIy4YalHbIX BEJIUYHH.




HaxoauTh BEpOsSTHOCTH COOBITHIA 1O
JaHHOHW (YHKIIMHU TUIOTHOCTH, B TOM YHCJTIE
PaBHOMEPHOT'O paclpeesIeHHs

HopmanbHoe pacnpenenenue

3anauu, NPUBOASILINE K HOPMAJIbHOMY
pacnpenenennto. yHKIMS MIOTHOCTU U
CBOMCTBAa HOPMAJIBHOT'O PaCIpPEICIICHUS.
[TpakTHyeckas paboTa ¢ HCIOJIb30BaHUEM
AIIEKTPOHHBIX TaOIHI]

OcBauBaTh MOHATHUS: HOPMAJILHOE
pacmpesencHue.

BbiaeiTh 110 ONMMCaHUIO CITydaliHbIC
BEJIMYMHBI, pACTIPEACIIEHHBIE 110
HOPMaJILHOMY 3aKOHY.

IIpuBOoAMTH IpUMeEPBHI 3a1a4,
NPUBOASIIUX K HOPMATBHOMY
pacnpeneneauro. HaxoauTe 4rcioBbie
XapaKTEPUCTUKN HOPMAILHOTO
pacrnpeesIeHus 10 U3BECTHBIM (POPMYITaM.
Pemats 3anaum, cBs3aHHbIC C
NPUMEHEHHEM CBOHCTB HOPMAJILHOTO
pacnpeiesICHHA, B TOM YHCIIE C
UCTIOJIH30BAHUEM DJICKTPOHHBIX TAOJIHIT

[ToBTOpEeHUE, 0600IICHUE U
CHCTEMATH3aLMs 3HAHUN

19

[IpencraBieHne JaHHBIX C TOMOIIBIO
TaOJIMI U AMarpaMm, orucaTe/IbHast
CTATHCTHKA, OIBITHI

C PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH
COOBITHSIMH, BBIYUCIICHHE BEPOSTHOCTEH
COOBITHH

[ToBTOPATH N3yYEHHOE U BBICTPAUBAaTh
CHUCTEMY 3HAHUM




¢ IpUMeHeHueM (popmya U rpadpudecKux
METOJI0B (KOOpAMHATHAs MpsiMasi, AEpPEBO,
auarpamma Jiiiepa), ciydaiiHbie
BEJIMYMHBI U pacIipeiesieHus,
MaTE€MaTHYECKOE OKUJAHUE CITy4YalHON
BEJIMYHMHbI

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

34




COAEPKXAHME YYEBHOI'O KYPCA
10 KIIACC

[IpenacraBneHne JaHHBIX C MOMOIIBIO Tabiaui u guarpamm. CpenHee apudmeTHdyecKkoe, MeAuaHa, HauOoJbIIee WU
HauMEHbBIIIEE 3HAUYCHUS, pa3MaX, JUCIIEPCUS U CTaHAAPTHOE OTKJIOHEHUE YHCIOBBIX HA0OPOB.

Crny4aitHble SKCTIEPUMEHTHI (OTIBITHI) U CIyYaiiHbIe COOBITHSA. DJIEMEHTApHbIE COOBITUS (MCXObI). BEeposSTHOCTD CilydaltHOTO
coObITHSA. BIM30CTh YacTOTHI U BEPOSATHOCTU COObITHH. CllydaliHbIe OMBITHI C PABHOBO3MOXXHBIMU JIEMEHTAPHBIMU COOBITHUSIMHU.
BeposiTHOCTH COOBITHH B ONIBITAX C PABHOBO3MOKHBIMU DJIEMEHTAPHBIMU COOBITHUSIMH.

Onepanuu HaJl COOBITUSAMU: TIEpecedeHre, 0O0beAMHEHNEe, MPOTUBOIOJOKHBIE COObITHS. Jlnarpammel Ditnepa. dopmyna
CJI0’KEHUSI BEPOSITHOCTEM.

VYcioBHAs BEPOATHOCTh. Y MHOKEHUE BEPOSATHOCTEW. [[epeBo ciydailHOro skcnepumenta. @opmyna NoJHOW BEPOATHOCTH.
He3aBucumblie cOOBITHS.

KomOunaroproe npasuino ymHoxkenus. [lepectanoBku u ¢dakropuan. Yucino coueranuit. Tpeyronsuuk Ilackans. @opmyna
onnoma HeroToHa.

bunaphblii ciydaliHblii ONBIT (MCTIBITAHKE), yerieX U Heyaada. HezaBucumeblie ucnbiTanusd. Cepusi HE3aBUCUMBIX UCIIBI TAHUM
1o niepBoro ycrnexa. Cepusi HE3aBUCUMBIX UCIIBITAHUN bepHyIu.

Cnyuaiinas BenuuuHa. Pacnipenenenue BepositHocteld. Jluarpamma pacnpenenenusi. [Ipumepsl pacnpeeneHuii, B TOM YHCIIE,
Tr€OMETPHYECKOE 1 OMHOMHUAIBHOE.

11 KJIACC

UucnoBble XapakTEPUCTUKU CIyYalWHBIX BEJIMYMH: MAaTEMAaTUYECKOE OXKUIAHWE, AUCIEPCUS M CTAaHIAPTHOE OTKJIOHEHHE.
[Ipumepsl NpUMEHEHHST MATEMATHYECKOTO OXHUAAHWS, B TOM YHCIE B 3a/Ja4yax M3 ITOBCEJHEBHOW XW3HU. Marematuueckoe
OXKHMJIaHWE OWHAPHON CiydyailHOW BEeIMYMHBI. MaTeMaThuueckoe OXXKHIAHUE CYMMBbl CIy4ailHBIX BEJIMYMH. MaTemaTuyeckoe
OKUJIaHUE U JUCTIEPCUS TE€OMETPUUECKOTO U OMHOMHAIILHOTO PACTIPEICTICHHIM.

3aKoH OOJIBIIIMX YHCET U €T0 POJIb B HAyKe, IpUpoIe U 001ecTBe. BIOOpOUHBIN METO1 HCCIEOBAHMIA.

[IpuMepbl HeENpephIBHBIX CIIyYalHbIX BeJIWYMH. [lOHSATHE O TMUJIOTHOCTHM pachpeleneHus. 3aaadd, NPUBOJAIINE K
HOpMaJIbHOMY pacnpeneneHuto. [IoHsTre 0 HOpMaIbHOM PaCIpEICIICHUN.



IIJIAHUPYEMBIE PE3YJIBTATDBI

JUYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIC pe3yJbTaThl OCBOEHHUS MPOrPaMMBbI yUeOHOTO MpeaMeTa «MaTteMaThKay XapakTepUu3yrTCs:

I'paxxnanckoe BocMTaHue:

c(hOPMUPOBAHHOCTHIO TPAXKIAHCKON MMO3UIIMKA OOY4YaroIerocsi Kak aKTUBHOTO W OTBETCTBEHHOI'O YJIEHa POCCHUMCKOTO
oO1iecTBa, MPEJACTABICHUEM O MaTeMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYpP, SIBJICHUH, MPOLETYP
IPaXKIaHCKOTO 00I1IecTBa (BHIOOPHI, OMPOCHI U TIP.), YMEHHEM B3aUMOJICHCTBOBATH C COIMAIbHBIMU MHCTUTYTAMU B COOTBETCTBUU
¢ uX QYyHKIMUSIMHU U Ha3HAYCHUEM.

ITaTpuoTHyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON TPaKTAHCKOW HIACHTUYHOCTH, YBAKECHHS K TPOILIOMY M HACTOAIMIEMY POCCHUHCKOM
MAaT€MaTUKH, IICHHOCTHBIM OTHOIIEHUEM K JIOCTUXKEHUSM POCCUUCKHX MATEMATHUKOB M POCCUMCKON MATEMAaTHYECKOW IIKOJIbI, K
UCITOJIb30BAHMIO ATUX JOCTH)KCHUH B IPYTUX HAayKaX, TEXHOJIOTHAX, chepax SKOHOMHUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHWEM JYXOBHBIX ILIEHHOCTEW POCCUHCKOro Hapojaa; c(HOPMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHMS, ATHYECKOTO
MOBEJICHUS, CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTHXKCHUN HAYKU U JIESITEIbHOCTHhIO YUYEHOT0; OCO3HAHUEM JIMYHOIO
BKJIaJIa B TIOCTPOEHUE YCTONIMBOTO OYAyIIEro.

JcTeTHUECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHHWEM K MHpPY, BKJIIOYas ICTETUKY MaTeMAaTHYECKHUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajad, PEIICHUH,
PacCy>KJIeHUI; BOCIPUUMYHMBOCTHIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3IMuHbIX BUAOB UCKYCCTBA.

dusnueckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHUS IIPUMEHATh MaTEeMAaTHUYCCKUE 3HAHUS B MHTEpPEcax 30POBOro M 0e30macHoro odpasa KHU3HH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBbIO (310pOBO€ NUTAaHHE, COAJAHCUPOBAHHBIM PEXKUM 3aHATHUM W OTIbIXa,
perynspHas (Qu3nuecKas aKTUBHOCTH), (PU3MUECKOTO COBEPIICHCTBOBAHUSA, IIPH 3aHIATHSAX CIIOPTUBHO-030POBHUTEIHHOM
JIEATSIIbHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYIOJIOOWS, HWHTEPECOM K pa3audHbiM cdepam mpodhecCHOHAITBHOM
NeSTEIBbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW M €€ MPUI0KEHUSIMUA, YMEHUEM COBEpIIaTh OCO3HAHHBIA BHIOOP Oyayiiei mpodeccuu
W peaan30BbIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MAaTE€MaTHYECKOMY OOpa3OBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSKEHUU BCEH >KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYacTHUIO B PEIICHUU MPAKTUYECKUX 3ajad
MaTeMaTU4YeCKON HAIPaBICHHOCTH.

IKO0J0rHYeCcKoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO JKOJOTUYECKON KYJIbTYpbl, NMOHUMAHUEM BIUSHUS COLMATBLHO-DKOHOMUYECKUX TMPOIECCOB Ha
COCTOSIHUE MPUPOJHON U COLUATIBHOU CPE/ibl, OCO3HAHUEM TJI00ATBHOTO XapaKTepa dKOJIOTHYECKUX MPOoOJIeM; OpUeHTAIMel Ha
NPUMEHECHHE MaTeMaTUYECKUX 3HAHUM JJIsl pEIIeHUs 3a/1a4 B 00JIaCTU OKPYIKAIOIIECH cpe/ibl, TUIAHUPOBAHUS MMOCTYIKOB U OLICHKH
UX BO3MOXHBIX IMOCIICICTBUI JJISI OKPYKAIOIIEH CPe/Ibl.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKH U OOIECTBEHHOMU
MPaKTUKH, TOHUMaHUEM MaTeMaTHYeCKONW HayKd Kak c(epbl YeJOBEYECKOW JICATEIBLHOCTH, 3TAMOB €€ Pa3BUTHS M 3HAYMMOCTHU
JUISL Pa3BUTHS IUBWIIM3ALIMK; OBJIAJCHUEM SI3BIKOM MAaTEMaTUKU W MAaTEeMaTHYECKOW KyJIbTYpPOH KakK CPEJCTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIIECTBIISATh MPOEKTHYIO U UCCIE0BATEILCKYIO ACATEILHOCTh UHIUBUYAIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIE pe3yabTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMera «MareMaTrnkay XapaKTepU3YIOTCS OBJIaJICHUEM
YHHUBEPCAIBHBIMU HO3HABAMENbHBIMU OCUCNBUAMU, VHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU OeUCMBUIMU, YHUBEPCAIbHbIMU
Ppe2YIAMUBHbIMU OetCMBUSIMU.

1) Vuueepcanvuvie noznasamenvhvle Oeticmeus, obecneuusarom @Gopmuposanue 6a3068bIX KOSHUMUGHbIX NPOYECCO8
obyuarowuxcs (0c8oeHue Memooo8 NOZHAHUS OKPYICAIOWe20 MUpa, NpumMeHeHue J0SU4ecKux, Ucciedo8amenbCkux onepayull,
yMeHutl pabomams ¢ uHgopmayueii).

ba3oBrble 1oruyeckue 1eMcTBUA:

e BBIBISITH M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKK MATEeMAaTHYECKUX OOBEKTOB, MOHSATHH, OTHOIICHUWA MEXKIY
MOHATUSAMU; (OPMYIHPOBATH OIpPEACICHUs] TOHITHI; YCTaHaBIMBAaTh CYIIECTBEHHBI MpPHU3HAK Kiaccudukanumy,
OCHOBaHHUS NIl 0000IICHHS M CPABHEHU S, KPUTEPUHU TIPOBOJUMOTO aHAJIH3A,;

e BOCHPUHUMAThH, (OPMYIUPOBATh M TMPEOOPA3OBBIBATH CYXKICHUS: YTBEPAWTEIBHBIE W OTPHUIATEIbHBIC, C€IUHUYHBIC,
YacTHBIC U OOIIUE; YCIOBHBIC,

e BBISBIISITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTUBOpeYHsl B (DaKTaxX, NAHHBIX, HAOIIONCHHUSIX U
YTBEPKICHUSX; TIpeIaraTh KPUTSPUH VISl BBISIBJICHUSI 3aKOHOMEPHOCTEH W MMPOTHBOPCUHH;



e JIeNIaTh BBIBOJIBI C MCIOJB30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U WHIYKTHUBHBIX YMO3AKIIOUYCHUHN, YMO3aKITIOUEHUM
10 aHAJIOTHUU;

e TMPOBOJUTH CAMOCTOATENIBHO JI0KA3aTEIbCTBA MAaTEeMAaTHYECKUX YTBEPKIACHUU (MIPsSMbIE U OT MPOTUBHOIO), BHICTPAUBATH
apryMEHTaIlNI0, PUBOUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBAThH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

e BBIOUpaTh croco0® pemieHuss ydyeOHOW 3agauu (CpaBHMBATh HECKOJBKO BapUAHTOB PEIICHUS, BBIOMpaTh Haubosee
MOAXOASIIUHN C YYETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTEPUER).

Ba3oBble ucciienoBarebckue 1eiicTBUS:

e HCMOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUNA WHCTPYMEHT IMO3HAHUS, (HOPMYIUPOBATH BOIMPOCH], (PUKCHpYIOIINE
IPOTUBOpPEUUE, MPOOJIEMYy, YCTAaHABIMBATH HMCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3y, APTryMEHTHPOBATH CBOIO
MO3UIINI0, MHCHHUE;

e TMPOBOJAUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIM OKCIEPUMEHT, HKCCIEJIOBAaHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH
MaTeMaTHYeCKOTO OOBEKTa, SBJICHHS, TMPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXaAy OOBEKTaMU, SBJICHUSIMU,
polieccaMu;

e CaMOCTOATENIBHO (HOPMYJIMPOBATH OOOOIIEHHS W BBIBOJBI 10 pe3yJibTaTaM MPOBEAEHHOTO HAOJIOACHUS, UCCIIEIOBaHUSA,
OIICHUBAThH JIOCTOBEPHOCTD MOJTYUYCHHBIX PE3YIbTATOB, BEIBOJIOB U 000OIICHMIA;

e TIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IPOIECCa, a TAKXKE BBIJBUTATh MPEIAINOJOXKEHHS O €ro Pa3BUTUHU B HOBBIX
YCIIOBHSIX.

PabGora ¢ undgopmanmeii:

e BBISIBJIATH AeUITUTHI HHGOPMAIIUU, TAHHBIX, HCOOXOIUMBIX JIJIsl OTBETA HA BOIIPOC M JJISI PEIICHHS 3a]1auu;

e BBIOMpaTh WH(OPMALMIO U3 UCTOYHUKOB Pa3IMYHBIX THIIOB, aHAJU3HPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH
nHGOPMAITUIO PA3IMYHBIX BUAOB U (POPM IpEICTaBICHUS;

e CTPYKTYpPUPOBATh HHPOPMAIIUIO, MPEJCTABIATE €€ B PA3IMUHBIX (POpMax, MILTIOCTPUPOBATH TPAPUIECKU;

e OIICHUBATH HAAEKHOCTH HH(OPMAITUU TIO CAMOCTOSTENBHO CHOPMYITUPOBAHHBIM KPUTEPHUSM.

2) Vuusepcanvnvie KoMMyHuKamueHvle Oelicmeus, o0becneuusarom CcEOOPMUPOBAHHOCMb — COYUATLHBIX  HABLIKOG

00VUAIOUWUXCAL.

Oo0enne:

e BOCHPUHUMATH B (POPMYIUPOBATH CYXKIACHUS B COOTBETCTBUH C YCIOBHUSAMH M LEISIMH OOIICHUS; ICHO, TOYHO, TPAMOTHO
BbIpakaTh CBOI0 TOYKY 3pPEHHUSI B YCTHBIX U NUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHMs IO XOAY pEILICHUs 3a/aud,
KOMMEHTUPOBATH MOJTYyUYECHHBIA PE3yJIbTaT;



B XOJIe OOCYKJI€HUS 3a]1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBbI, MPOOIEMBbI, PelIaeMOi 3aJ]a4H, BbICKA3bIBATh
UJIEW, HAIEJICHHBIE HA MOWUCK PELIECHHUs; CONOCTAaBIATH CBOM CYXIEHUA C CYKICHHUSIMU JIPYTHX YYAaCTHHKOB JIHAJIOTa,
0OHapy’KMBATh Pa3JIMYUE U CXOACTBO MO3UIIMI; B KOPPEKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIACHUS, CBOU BO3PAXKECHHUS;
MPEACTaBIATh PE3YJIbTAaThl PELIEHUs 3aJlayM, SKCIEPUMEHTa, HUCCIENIOBaHUA, NPOEKTa; CaMOCTOSTEIbHO BBIOUPATH
(opMat BBICTYIJIEHUS ¢ YUETOM 3aJ1ay MPE3EHTAMU U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHun4ecTBo:

NOHMMATh M MCHOJB30BATh MPEUMYIIECTBA KOMAHIHOM M HMHIMBHIYaJIbHOW pabOThI NMpHU pelIeHUH Y4eOHBIX 3ajlay;
OPUHUMATh 11€JIb COBMECTHOM NeATEeNbHOCTH, MJIAHUPOBATh OPraHMU3allMI0 COBMECTHOW pPaOOThl, paclpeiessTh BHbI
paboT, JoroBapuBaThCs, 0OCYKIATh MPOLIECC U PE3YNbTAT PabO0ThI; 00001IaTH MHEHUSI HECKOJIBKUX JTIOJIEH;

y4acTBOBATh B IPYMIOBBIX GopMax paboTel (00CYykAeHUS, 0OMEH MHEHUMN, «MO3TOBbIE IITYPMbI» U HHBIE); BBIIOIHSIThH
CBOIO 4acTh PabOThl U KOOPAMHUPOBATH CBOM JACHCTBUS C JPYTUMHU WICHAMHM KOMAHJbI, OLIEHWBATh KAYECTBO CBOETO
BKJIaJ]a B OOLIUI IPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YHACTHUKAMU B3aMMOICHCTBHS.

3) Vuusepcanvnvie pezynsmuenvie Oeiicmsusi, obecneuusaiom @OpMupo8anue CMbICI08bIX YCMAHOBOK U JHCUSHEHHBIX
HABbIKOG TUYHOCTNU.

Camoopranusanus:

COCTAaBIIATH TUIaH, AJITOPUTM PEIICHUS 3a/1a4i, BHIOUPATH CIIOCO0 PEIIeHUs C y4€TOM MMEIOIINXCA PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apTyMEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ YIETOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb:

BJIa/IETh HaBBIKAMU TO3HABATEIHHON peIeKCMU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI M MBICIUTEIBHBIX MPOIECCOB,
UX Pe3yJIbTaTOB; BIAJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI TIPOLiecca U pe3ysIbTaTa pelieHus: MaTeMaTHIEeCKOM
3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HHUKHYThH IIPYM PELICHUM 3a/1a4d, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTH HA
OCHOBE HOBBIX OOCTOSITEIbCTB, TAHHBIX, HAWJEHHBIX OLINOOK, BHIABICHHBIX TPYAHOCTE;

OLICHUBAaTh COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBHUSIM, OOBSICHATh NPUYMHBI JOCTHKEHUS WIA HEIOCTUKECHHS
PE3YNIBTATOB JIEATEILHOCTH, HAXOIUTh OMIMOKY, 1aBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.



NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

YuTaTh U CTPOUTH TAOJIUIIBI U TUATPAMMBI.

OnepupoBaTh NOHSATUSAMU: CpeaHEe apupMeTHuecKoe, MeauaHa, HauOoJiblliee, HAUMEHbBIIEE 3HAYEHHE, pa3MaxX MacCHUBa
YUCITIOBBIX JAHHBIX.

OnepupoBaTh TMOHATUSMH: CIyYalHBIM OKCHEPUMEHT (ONBIT) M CIy4alHOE COOBITHE, DJJIEMEHTapHOE COOBITHE
(37IeMEeHTapHBIM UCXO/T) CAYYaHOTO OTBITa; HAXOJAUTh BEPOSTHOCTU B OMBITAX C PABHOBO3MOXKHBIMH CIIYYaWHBIMU COOBITHUSMH,
HAXOJIUTh U CPAaBHUBAThH BEPOSTHOCTU COOBITUM B M3YUEHHBIX CIIyJalHBIX YKCIIEPUMEHTAX.

Haxomuth u QopmynupoBaTh COOBITHS: TEpeceUeHUE W OOBEAMHEHUE JaHHBIX COOBITHM, COOBITHE, MPOTHUBOIOIOKHOE
JTAHHOMY COOBITHIO; TIOJIB30BAThCS AUarpaMmmMaMu Jisepa u GopMyJIoi CIOKEHHS BEPOSTHOCTEH IPU PEIICHUH 3a/1a4.

OnepupoBaTh MOHATHUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS; HAXOAUTh BEPOSITHOCTH C MOMOIIBIO MPaBUIIa
YMHOKEHUS, C TIOMOUIBIO IEPEBA CIYYATHOTO ONBITA.

[TpumeHsATh KOMOMHATOPHOE MTPABWIIO YMHOKEHHUS MPU PEIICHUH 3a/1a4.

OnepupoBaTh MOHATHUSMU: HCIBITAHWE, HE3aBHUCUMBIE HCIBITAHUSA, CEpUs HCHOBITAHWM, YCIIEX M HeyJaya; HaXOIHUTh
BEPOATHOCTU COOBITUH B CEpPUM HE3aBUCHUMBIX HUCIBITAHHI J0 TMEPBOrO YCIeXa; HAaXOIUTh BEPOSTHOCTH COOBITHH B cepuu
yucneiTaHni beprymy.

OniepupoBaTh NOHATUIMU: CIy4ailHasl BEJIMUMHA, PACTIPE/IETICHUE BEPOATHOCTEN, TUarpaMMa pacrpeIeCHuUs.

11 KJIACC
CpaBHUBaATh BEPOSITHOCTH 3HAUYCHUI CIIy4YallHOW BEJIMYUHBI 110 PACTIPEACIICHUIO WU C IOMONIBIO THArPAMM.
OnepupoBaTh NOHITUEM MAaTEMATUUYECKOTO OXKUIAHUS; TPUBOAUTH MPUMEPHI, KaK MPUMEHSAETCSI MaTeMaTHYECKOE OXKUJAHUE
CJIy4ailHOM BEJIMYMHBI HAXOAUTh MATEMATUUECKOE 0XKUJAHKUE TI0 JAHHOMY PACIPENECICHHUIO.
Hmets mipeicTaBieHne 0 3aKOHE OOJIBIITUX YUCE.
NmeTp npencraBneHUe 0 HOPMAJIBHOM PACIIPECIICHUN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne i/t HaumenoBanue pa3aejioB U TEM IIPpOorpaMmMmabl Beero KOHTpOJIbHBIe HpaKanecxne E)Ig:)g)ﬁ)ll::::.])'lbﬂble
padoThI padoTsbI pecypebi
1 [IpencraBieHre TaHHBIX U OMTUCATEIIbHAS 4
CTaTHCTHKA
CrnyyaitHble ONIBITHI U CIIy4aiiHble COOBITHS,
2 OTIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU 3 1
HCXOIaMH
3 Oneparuun Haz COOBITHSIMH, CITOKCHUE 3
BEPOSITHOCTEH
VYcnoBHast BEpOATHOCTB, IEPEBO CIIYy4ailHOTO
4 onbITa, (hOpMyIa MOJHON BEPOSITHOCTH U 6
HE3aBUCHUMOCTh COOBITUIN
5 DIeMEeHTHl KOMOWHATOPUKH 4
6 Cepuu 1ocienoBaTeIbHbIX UCIIBITAHUN 3 1
7 CrnydaiiHple BEJIMYUHBI U paCIIpeaeIICHUS 6
8 O00011eHre U cucTeMaTU3alus 3HAHUI 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




11 KVIACC

KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3ie/ioB U TeM KonTpobble IpakTiaeckue (undposbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
1 MareMatnueckoe 0XKMAAHNE CITydalHON 4
BEITUIHHBI
2 )Incnevpcnf[ U CTaH/apTHOE OTKJIOHEHHE 4 1
CIlydaifHOM BEJIMYUHBI
3 3aKoH OOJIBIINX YUCEI 3 1
4 HenpepbiBHBIE CiTydailHbIE BETMYHHBI 5
(pacmipenenenusi)
5 HopmansHoe pactipeneneHus 2 1
6 HOBTOPCHI/IC, 0000111eHrE ¥ CUCTEMATH3AIINAA 19 5
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
No KoJsinuecTBO yacoB Jata DJIeKTPOHHBbIE HU(PPOBHIE
o/ Tema ypoka Beero KonTpoJbHbIe IIpakTuyeckue W3yueHHs o0pa3oBaTe/bHbIE
padoThI padoTsl pecypchl
1 [IpencraBieHre JaHHBIX C IOMOIIBIO 1
TaOIHI] U AHarpamm
2 Cpennee apudmernyeckoe, MeIuaHa, 1
Hawunbosbiree u HauMeHbIIIee 3HAYEHHUS,
3 pa3Max, TUCTIepCHs, CTAaHIaPTHOE 1
OTKJIOHCHHE YHCITIOBBIX HAOOPOB
4 Pemenue 3agau no reme "lIpencraBnenue 1
JIAaHHBIX M OIMCATeIbHAs CTaTUCTHKA"
CrnydaiiHple SKCTIEPUMEHTHI (OTIBITHI) U
5 CITyJaitHbIe COOBITHS. DJIeMEHTapHBIC 1
COOBITHS (MCXOIBI)
BeposTHOCTB City4aitHOTO COOBITHSI.
6 BeposTHOCTH COOBITHH B OMBITAX C 1
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
COOBITHSIMH
7 BeposTHOCTE cllyualiHOTO COOBITHSI. 1 1
[IpakTrueckas paboTa
Omneparuu HaJ| COOBITHSAMU: TIEPECCUCHHE,
8 00beIMHEHNE COOBITHH, 1
MIPOTHUBOTIONIOKHBIE COOBITHSL.
9 Juarpammsl Ditnepa 1
10 dopmyia ci0XeHUsI BEPOSITHOCTEN 1
11 YcnoBHas BEpOSITHOCTb. 1
12 YMHOXEHUE BEPOSITHOCTEH. 1
13 JlepeBo ciyuaifHOTO DKCIIEpPUMEHTa 1




14 @opMyiIa OJHOU BEPOATHOCTHU 1

15 HezaBucumpie coObITHS 1

16 KoHnTponsHas padora 1

17 Kom0OuHaTOpHOE MPaBHIIO YMHOKEHUS 1

18 [lepecTaHOBKM U paKTOpUAT 1

19 Ywuco coueTaHuii 1

20 Tpeyronbuuk [Tackansa. @opmyna GuHOMa 1
HeroTona

21 bunapHbIil c1y4aiiHBIN ONBIT 1
(ucmibITaHKe), yCIeX U Heyaya.

29 HesaBucnmslie ncnbitanus. Cepust 1
HE3aBMCUMBIX UCIIBITAHU bepHyn
Cepusi HE3aBUCUMBIX HCITBITAHUA.

23 [IpakTrueckas paboTa ¢ UCTIOJIb30BaHUEM 1
AIEKTPOHHBIX TAOJIHIL

24 CrnydaifHast BeTUIMHA 1

o5 Pacnpenenenue BeposiTHOCTEH. 1
Jlnarpamma pacnpe/esneHus

26 Jluarpamma pacrpeesieHust 1

27 CyMMa 1 poU3BEJCHUE CITyYallHbIX 1
BEJTUYHH

28 [Ipumepsl pacripeesieHui, 1

29 I'eomeTrpuueckoe 1 OMHOMHATIEHOE 1
pacnpezeneHue

30 [ToBTOpEHME, 0606meHI/vIe u 1
cucTeMaTH3alys 3HaHUi

31 HTorosas KOHTpOJbHas paboTa 1

32 [ToBTOpEHME, 0606meHI/vIe u 1
cucTeMaTH3alus 3HaHU

33 IToBTOpEHue, 0000IIeHNE U 1




cUCTeEMAaTHU3alus 3HaAaHNN

34 O0001IEHUE U CUCTEMATU3ALIUS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34




11 KVIACC

KoJsmnuecTBo yacos DJIeKTPOHHbIE
[
Jl:;_l'l Tema ypoka Bcero Konrpossmnie TpaxTueckue fl[:;‘?e}[l/lﬂ :)Igg)ag?:;l::enbﬂme
padoTsbI padoThI pecypebi
1 [ToBTOpenHue, 0600IIeHNE, CUCTEMATH3AIIHS 1
3HaHui. [ToBropenue:CiydaliHble ONBITHI.
[ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AIIHS
2 3HaHui. CiydaifHble OTBITH U BEPOSTHOCTU 1
CITyJaifHBIX COOBITHIA.
3 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIHS 1
3HaHui. Cepuu HE3aBUCUMBIX UCTIBITAHUI
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
4 3HaHui. Cy4ailHbI€ ONBITH U BEPOSITHOCTH 1
CTyJaitHbIX coObITHI. Cepun He3aBUCUMBIX
WCIIBITAHUI
5 [Ipumepbl NpuMEHEHUsI MAaTEMAaTHYECKOTO 1
0KHMJIaHUsI (CTpaxOBaHUE, JIOTEPEs)
5 MaTehfaTquCKOC OKUJJaHHE CYMMBbI 1
CIIy4ailHbIX BEJTMYUH
7 MaTeMaTI/I‘IeCIEOG OKUJJAaHHE TEOMETPHUUECKOTO 1
pacnpeneneHui
8 MaTeMaTI/I‘IeCIEOG OKUJaHre OMHOMUATIBHOTO 1
pacnpeneneHui
9 Jlucriepcusi M CTaHAAPTHOE OTKJIIOHEHUE 1
10 Jlucniepcusi reOMeTpUUYECKOTO pacIpeIeIICHUs 1
11 Jlucniepcuu OMHOMUAIBHOTO paclipe/iesIeHUs 1
12 [IpakTuyeckas paboTa ¢ HUCIOJIb30BaHUEM 1 1
AJIEKTPOHHBIX TAOJIHUI]
13 3akoH OOJIBIINX YHCET 1




14 BBI100pOYHBII METOT MCCIICAOBAHUN 1

15 [TpakTrdeckas paboTa ¢ HCIIOIH30BAHHEM 1
AJIEKTPOHHBIX TAOJIHII

16 Wrorosas kKoHTpoJibHas paboTa 1

17 [IpuMepr! HENPEPBIBHBIX CITYYaiiHBIX BEITUYMH. 1
OYHKIMS INIOTHOCTH PACIIPEEICHUS.

18 PaBHOMEpHOE pacpeiesieHue U ero CBOMCTBA 1
3aaun, MPUBOIAIINE K HOPMAITBEHOMY

19 pacnpenenennto. OyHKIHS MTIOTHOCTH H 1
CBOMCTBA HOPMAJILHOTO PaCpe/IeIICHUS
[TpakTrdeckas paboTa ¢ HCIIOIb30BAaHHEM

20 ANIEKTPOHHBIX Tabnuil o Teme " HopmanbsHoe 1
pacnpenenexnue"

21 [ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIIHS 1
3HaHuM. OnucarenpHasi CTATUCTUKA

29 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 1
3HaHu#. OnucarenbHas CTATUCTUKA
[ToBTOpEeHue, 06001IeHNE U cUCTeMaTU3aLus

23 3HaHUH. ONBITH C PABHOBO3MOKHBIMH 1
3JIEMEHTAPHBIMU COOBITUSIMH
[ToBTOpenue, 060061IeHNE U cUCTEeMaTU3aLuUs

24 3HaHUH. BeIyrciieHne BeposSTHOCTEH COOBITHI 1
C MpUMEeHEeHHeM (GopMyI
[ToBTOpenue, 06001IeHNE U cUCTeMaTU3alus

25 3HaHUH. BeIyrciieHne BeposSTHOCTEH COOBITHI 1
C MpUMEHEHHEM rpaduuecKuX METOI0M
[ToBTOpeHue, 06001IeHNE U cUCTeMaTU3alus

26 3HaHui. Beruncienue BeposTHOCTEH COOBITUI 1
C IpUMEHEeHUeM (KOOpIAWHATHAsS psMas,
JiepeBo, nuarpaMmma Jisepa)

27 IToBTOpEHUe, 06001IeHNE U cUCTeMaTU3alus 1




3HaHui. CiyvaiiHble BEJIMUUHBI U
pacrpeneseHus

28

[ToBTOpEHUe, 0600IICHNE U CHCTEMAaTU3AIHUS
3HaHui. MaTteMaTH4ecKoe OKUIaHue
CIIy4aiiHOM BEJIUYMHBI

29

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HaHui. [lepecTaHOBKHU U akTOpHUal

30

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS
3HaHuM. Yucno coyeranuil. TpeyroibHUK
ITackams.

31

[ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITHS
3HaHuil. @opmyna 6uHoma HproToHa.
Omneparuu HaJ COOBITHSMHU.

32

Hrorosas koHTpoJbHAs paboTa

33

[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIIHS
3HAHUHU. 0000IIeHNE U CUCTEMATU3 AU
3HAaHUHN

34

O00011IeHrEe U CUCTEMATU3ALINS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTHYECKOro aHajiu3a, reoMeTpus. Anredpa v Hayajga MaTeMaTHUeCKoro aHanusa (B 2
gacTax), 10 kmace/ Mopakosuu A.T'., Cemenos I1.B., Anekcanapona JI.A., Mapnaxaesa E.JI., AkiimonepHoe o0111ecTBO
«3narenscTBo «lIpocsemenue»

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTUYECKOIro aHaju3a, reoMeTpusi. Anredpa v Hayajga MaTeMaTH4eCcKoro aHanusa (B 2
gacTsx), 10-11 kmaccsl/ Yacte 1: Mopakosuu A.I'., Cemenos I1.B.; Yacts 2: Mopakouy A.I'. u npyrue; noj peaakiueit
Mopakosuua A.I'., OGuiecTBO ¢ orpannyeHHO# oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTUYECKOro aHaiausa, reomerpus, 11 knacc/ Mopakosuu A.T'., Cmupunosa .M., CemeHnoB
I1.B., O6mecTBo ¢ orpanndeHHo# oTBeTcTBeHHOCTHIO « MOl MHEMO3MHA»

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTU4ecKoro ananusa, reometpus, 10 kinace/ Mopakosuu A.I'., Cmupnosa .M., O61iecTBo
¢ orpanuyeHHou oTBeTcTBeHHOCTHIO « O] MHEMO3MHA»

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

* MaTtemaruka: anrebpa ¥ Hayajga MaTeMaTHYECKOTO aHallu3a, TeoMeTpusi. Anredpa U Hadajga MaTeMaTHIeCKoro aHaausa (B 2
gacTax), 10 kimace/ Mopakosuu A.T'., Cemenos I1.B., Anekcanapona JI.A., Mapnaxaesa E.JI., AkiimoHepHoe 00111eCcTBO
«M3parenscTBO «lIpocBemienue

* MaTtematuka: anrebpa v Hadajia MaTeMaTHYECKOTO aHalln3a, TeoMeTpusi. Airedpa 1 Hayajga MaTeMaTHIeCKOro aHaau3a (B 2
gacTax), 10-11 kmaccel/ Yacte 1: Mopakosuu A.I'., Cemenos I1.B.; Yacts 2: Mopakosuy A.I'. u npyrue; noj peaakmueit
Mopakosuua A.I'., O6mecTBO ¢ orpaHnndeHHON 0TBeTCTBeHHOCTHIO « 1Ol MHEMO3HWHA»

* Maremaruka: anre6pa v Hayajaa MaTeMaTUYeCKOro aHaiamn3a, reometpus, 11 kimacc/ Mopakosuu A.T'., CmupraoBa .M., CemeHnoB
I1.B., O6imectBO ¢ orpannyeHHOM oTBeTcTBeHHOCThIO « 1Ol MHEMO3HWHA»

* Marematuka: anreOpa 1 Hayajia MaTeMaTu4eckoro aHanmsa, reomerpus, 10 kmacc/ Mopakosuu A.I'., CmuprnoBa .M., O6miecTBo ¢
orpann4eHHOM oTBeTCcTBeHHOCThIO «TOL] MHEMO3HNHA»

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbI CETU UHTEPHET
https://lesson.edu.ru/catalog
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