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HNOSACHUTEJIbHAS 3AIIMCKA

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «MATEMATHUKA»

Pabouas nmporpamma 1o y4eOHOMY mpeaMery «MaremaTuka» yriryoJa€HHOro ypoBHs Ui oOydarommuxcs 10—11 kiraccoB paspaboraHa Ha
ocHOBe DenepanbHOTO TOCYAAPCTBEHHOTO O0OPa30BATENBLHOTO CTaHAApPTa CpPeAHEro oO0mero oOpa3oBaHHS, C YY4ETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, MPEABABISEMBIX K MaTEMaTHUYECKOMY OOpa30BaHUIO, U TPAAMIIMA POCCHICKOT0 oOpa3oBaHUs. Peanm3arus mporpaMMbl 0OecriedrBaceT
OBJIAJICHUC KJIFOYCBHIMH KOMIICTEHIIUSIMU, COCTABJSIFOIIMMH OCHOBY JUISI CAaMOPAa3BUTHUS W HENPEPBHIBHOTO OOpa30BaHMsI, IEIOCTHOCTh
OOMICKYIBTYPHOTO, TMIHOCTHOTO U TIO3HABATEILHOTO PA3BUTHS TMIHOCTH OOYJAFOIIIUXCSI.

B paboueli mporpamme y4TeHBI WeU U MOJIOKeHUsT «KOHIEeNuu pa3BuTHs MaTeMaTHueckoro odpaszoBanusi B Poccuiickoit denepanum». B
COOTBETCTBUM C HAa3BaHMEM KOHIICIIIMM MaTeMaTH4YEeCKOe 00pa30BaHHE JIOJKHO, B YaCTHOCTH, PEIIaTh 33Jady OOecredeHruss HeoOXOJUMOTo CTpaHe
YKciIa BBITYCKHUKOB, MaTeMaTHUYECKas TOJArOTOBKAa KOTOPBIX JIOCTATOYHA JUIS MPOJIODKEHUS 00pa30BaHMs 10 Pa3IMYHBIM HAIPaBJICHUSM, BKIHOYAS
NPEeIoIaBaHNe MaTEMAaTHKH, MaTeMAaTUYEeCKHUE HCCIeA0BaHus, paboTy B chepe MHOOPMAIMOHHBIX TEXHOJOTHH W Jp., a TaKKe OOCCIICUCHHS IS
KQKIOro O0ydaromierocsi BO3MOXHOCTH JOCTIIKCHHS MAaTEMaTHYECKON IMOATOTOBKH B COOTBETCTBUU C HEOOXOAMMBIM €My ypoBHeM. MMeHHO Ha
pelIeHre ITHX 3aj1a4 HaleJieHa padodast mporpaMmMa yriryoJIEéHHOTO YPOBHSI.

B smoxy nudporoii Tpancopmariu Bcex cep 4eI0BEUSCKON NesITSIILHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3
XOpOIIeH MaTeMaTHIeCKOW MOATOTOBKH. DTO 00YCIOBICHO TeM, YTO B HAIM JIHA PACTET YHCIIO CICIUATBLHOCTEH, CBA3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHHEM MaTeMaTHKU: U B chepe IKOHOMUKH, i B OU3HECE, U B TEXHOJIIOTUYECKUX 00acTAX, U Jake B TyMaHUTapHbIX cepax. Takum oOpazom,
KpYyT 00y4aromuxcs, AJi KOTOPhIX MaTeMaTHKa CTAaHOBUTCS 3HAYMMBIM MPEAMETOM, (yHIaMEHTOM 00pa30BaHuUs, CYIIECTBEHHO pacuiupsieTcs. B Hero
BXOJIAT HE TOJBKO OOydaromiuecs, MIaHUPYIOIIUE 3aHUMAThCSl TBOPUECKOM U HMCCIeN0BaTENbCKONW paboToil B 001acTH MaTeMaTHKU, HHPOPMATHUKH,
(bU3HMKHN, SJKOHOMUKU U B IPYTHX O0JIACTAX, HO U T€, KOMY MaTeMaTHKa HyXHa JJIs UCIOIb30BaHMs B MPOQPECCUSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C
HEH.

[TpuknamHas 3HAYMMOCTh MaTEeMaTHKH OOYCIOBJIEHA TEeM, YTO €€ MpeaMEeTOM SBISIFOTCS (DYHIaMEHTAIbHBIC CTPYKTYphl HAIIET0 MHUpA:
MPOCTPAHCTBEHHBIE (DOPMBI M KOJHMYECTBEHHBIC OTHOIICHUS, (PYHKIIMOHAIbHBIC 3aBUCUMOCTH M KATETOPUH HEOMPEIEIEHHOCTH, OT IMPOCTEHIIHNX,
YCBAaMBAaEMBIX B HEMOCPEICTBEHHOM OIIBITE, JIO JOCTATOYHO CIIOKHBIX, HEOOXOJHMMBIX I Pa3BUTHS HAYYHBIX M TEXHOJIOTHMUYECKHUX HicH. be3
KOHKPETHBIX MAaTeMAaTWYCCKUX 3HAHWM 3aTPYJAHCHO NMOHMMAHWE MPHUHIIMIIOB YCTPOWCTBA M HCIIOJNB30BAHMS COBPEMEHHOW TEXHHWKH, BOCIPHUATHE H
UHTEpIpETArsl Pa3HOOOpa3HON COIMATBHONW, SKOHOMHYECKOH, MOIUTHUecKoi uHpopManuu, Manodh(deKTHBHA TOBCETHEBHAS MPaKTHYECKas
nesTenbHOCTh. Bo MHOTHX chepax mpodeccnoHaNbHOM eATeNbHOCTH TPEOYIOTCS YMEHUS BBITIONHATH PACUYETHI, COCTABISTH aITOPUTMBI, IPUMEHSAThH
(GhopMyIbI, TPOBOAUTH TEOMETPUUECKUE U3MEPEHUS U TIOCTPOSHUS, YUTaTh, 00padaThIBaTh, MHTEPIIPETUPOBATH U MPEJACTABIATH HHGOPMAIUIO B BUIC
Ta0JIUIl, AUarpaMM U TpaduKoB, TOHUMATh BEPOSITHOCTHBIN XapaKTep CIIYYalHBIX COOBITHIA.



OMHOBPEMEHHO ¢ pacIIMpeHrueM chep NpUMEHEHUsI MaTEeMaTUKH B COBPEMEHHOM 00IecTBe BCE 00jiee BaXKHBIM CTAHOBHUTCS MAaTeMaTUYECKHMA
CTWJIb MBIIUICHHS, IPOSBISAIONINICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKax. B mponecce m3ydeHMs MaTeMaTHMKU B apceHayl IPUEMOB U METOJOB
MBILUIEHHS YEJI0BEKa €CTECTBEHHBIM 00pa30M BKJIKOYAIOTCSA MHAYKLUSA U JeAyKLus, 0000IIeHne U KOHKPETU3alus, aHaJIu3 U CUHTE3, KIacCUpUKaIHS
U cucremarusauus, abcTparupoBaHue M aHajuorus. OOBEKTbl MaTEeMAaTHYECKUX YMO3AKIIOYEHHMH, MpaBWila UX KOHCTPYHUPOBAHMS PACKPBIBAIOT
MEXaHU3M JIOTUYECKUX ITOCTPOEHHH, CIIOCOOCTBYIOT BbIPaOOTKE yMEeHHs (hOopMyIupoBaTh, OOOCHOBBIBATH M JJOKA3bIBaTh CYKIECHUS, TEM CAMbIM
(bOopMHPYIOT JTOTHUECKUI CTUIIb MBIIIICHUSA. Beaymias poinbs NpUHAATISKUT MaTeMaTiKe B (POPMUPOBAHUN ANTOPUTMUYECKON KOMIIOHEHTHI MBIIIIIICHUS
U BOCIIMTAaHUM YMEHUH JEHCTBOBATh 110 3aJaHHBIM QJITOPUTMAM, COBEpPLICHCTBOBATH M3BECTHBIC M KOHCTPYHpPOBAThb HOBBIE. B mpouecce pereHus
3aJja4 — OCHOBBI JUIsl OPraHU3aLUHN YU€OHOH IeSTeTbHOCTH Ha YPOKAaX MaTEMAaTUKU — PAa3BUBAIOTCS TBOPUECKAS M MPHUKJIAHAS CTOPOHBI MBIIICHHS.

OOydenue mareMaTHKE AT BO3MOXKHOCTh Pa3BUBATh Yy YUYAIIMXCS TOYHYIO, PAlMOHAIBHYIO M MH()OPMATHBHYIO pedb, yMEHHE OTOHMpATh
HauboJee MOoAXOAIINE SI3bIKOBbIE, CUMBOJIMYECKHE, TPapUUECKUe CPEICTBA I BEIPAKEHUS CYKJICHUM U HAIJIATHOTO UX IPEeACTaBICHUS.

Heo06xoauMbIM KOMIIOHEHTOM OOLIeH KyJbTyphl B COBPEMEHHOM TOJIKOBAaHUM sBIseTCS oOOIIee 3HAKOMCTBO C METOJaMHU IIO3HaHUS
JeWCTBUTENBHOCTH, IMPEICTABICHUE O IMpEeIMEeTe M METOJe MaTeMaTHKH, €ro OTIMYHUAX OT METOAOB E€CTECTBEHHBIX M T'yMaHUTApHBIX HaykK, 00
0COOEHHOCTSIX MPUMEHEHUSI MaTEMaTUKH Ul pellIeHUs] HayYHbIX M NPUKIAIHBIX 3a7a4d. Takum o0pazom, MaTreMaTHYecKoe 00pa3oBaHUE BHOCUT CBOM
BKJIa/1 B POpPMHUPOBAHKE OOIIEH KYIbTYpPhI YeIOBEKA.

N3yyenne mareMaTUKu CIOCOOCTBYET 3CTETUYECKOMY BOCHMTAHHUIO YEJIOBEKAa, MOHMMAHUIO KpacoThl M U3SILIECTBA MaTEeMaTHUYECKHUX
paccyXIeHH, BOCIIPUATHIO T€OMETPUIECKUX (POPM, YCBOCHHIO WU CUMMETPHH.

HEJIN U3YUYEHUSA YYEBHOTI'O IPEIMETA «MATEMATHUKA»

[TpuopurernpiMu 1iesiMu 00ydeHust MaTeMatuke B 10—11 kimaccax Ha yriiy0JIEHHOM ypOBHE MPOAOKAIOT OCTaBATHCS:

e (opmupoBaHHE LEHTPAIBHBIX MATEMaTHYECKUX MOHATUN (YUCIIO, BEIMYMHA, FeoMeTpuueckas (urypa, nepeMeHHas, BEpOSTHOCTb,
(GyHKIMS, TPOU3BOJHAs, HMHTErpai), OOECHEeUMBAIOIIMX IPEEMCTBEHHOCTh M NEPCIEKTHUBHOCTh MaTEMaTHYeCKOro o0pa3oBaHUs
o0y4aromuxcs;

L] IIOABCACHUC yqaumxcs[ Ha I[OCTyrIHOM JJIA HUX ypOBHe K OCO3HAHUIKO B3aMMOCBSI3U MATCMATUKHU U 0pr>1<afomero MI/Ipa, IIOHUMAaHUO
MaTEeMaTHUKH KaK 4acTh 00IIel KyJIbTyphl YeJIOBEUECTBA;

®  pa3BUTHE WHTEIJIEKTYyadbHBIX U TBOPYECKUX CIIOCOOHOCTEH ydyalIuxcs, MO3HABATENbHON aKTUBHOCTH, UCCIIEOBATEIBCKUX YMEHUH,
KPUTUYHOCTH MBILUJIEHUS, THTEPECA K U3YUEHUIO MaTEMATUKH;

e (¢opmupoBanue (GYHKIIMOHATHLHONM MaTEeMaTHYeCKOW TPaMOTHOCTH: yYMEHHS paclo3HaBaTh MAaTEMAaTHYECKHE AaCIEKThl B PeaTbHBIX
JKU3HEHHBIX CUTyallUsIX M TpPU HM3YYEHUU JPYrHMX Y4YeOHBIX TPEIMETOB, MPOSBICHHUS 3aBUCHUMOCTEM U 3aKOHOMEPHOCTEH,
dbopMynHUpoBaTh UX Ha SA3bIKE MaTEMaTHKU U CO3[aBaTh MaTeMaTHUECKHUE MOJETH, MIPUMEHSATh OCBOCHHBIN MaTeMaTUYECKUU armapar
JJIS pemeHI/m HpaKTHKO-OpI/IeHTI/IpOBaHHBIX 3aaa4, I/IHTepHpeTI/IPOBaTI) 1 OLICHUBATH nonyquHHe pe?)y.]'II)TaTI)I.

OCHOBHBIE JIMHUM COJEpKaHHs Kypca wmaremaTukun B 10 —I11kmaccax yriyOn€HHOro ypoBHS: «YUuciaa W BBIUHMCICHUS», «AITeOpar
(«Anrebpanyeckue BBIpRXKCHUS», «YpaBHEHUS U HEPaBEHCTBay), «Hauana maTtemarnueckoro ananuzay», «l eomerpus» («I'eomerpudeckue GUrypsl u



uX cBOMCTBay, «/3MepeHne reoMeTpuuecKuX BEIUYUH»), «BepoATHOCTb M CTaTUCTUKa». JlaHHBIE JIMHUM Pa3BUBAIOTCS MapajUIeNIbHO, KaXKIas B
COOTBETCTBUM C COOCTBEHHOH JIOTMKOHM, OJHAKO HE HE3aBUCHMO OJIHAa OT ApPYrod, a B TECHOM KOHTakTe M B3auMmojeiictBuu. Kpome storo, ux
00beIUHSET JOrHyecKasl COCTaBIIAIOIIAs, TPAJAULIMOHHO MIPUCYILAs MaTeMaTHKe U MIPOHU3BIBAIOLIAsl BCE MAaTEMaTHUECKUE KYpPChl U CO/Ep)KaTelIbHbIE
muaun. ChopmynupoBanHoe B DesepabHOM IOCYAapCTBEHHOM 00pa30oBaTeIbHOM CTaHAAPTE CPEIHEro oOuero oopazoBaHus TpeOOBaHUE «yMEHUE
OIIEpPUPOBAThH NOHATHAMMU: ONpPEAEICHHUE, aKCHOMa, TEOpEMa, CIIEICTBUE, CBOWCTBO, IPU3HAK, JOKA3aTEIbCTBO, PABHOCUIIbHBIE ()OPMYIUPOBKH; YMEHHE
¢bopmynHupoBaTh 00paTHOE M TMPOTHUBOIOJIOKHOE YTBEP)KICHHUE, MPUBOIUTH NMPHUMEPHI M KOHTPIPHMEPHI, MCIIOIb30BaTh METOJ MaTeMaTH4eCKON
MHAYKIMH; TIPOBOJIUTE JOKA3aTENIbHbIE PACCYKIECHUS IIPU PELLIEHUH 3aJ1a4, OLIEHUBATh JIOTUUECKYIO IIPaBWIIBHOCTh PACCYKIEHUI» OTHOCUTCS KO BCEM
Kypcam, a GOpMHPOBAHUE JIOTHYECKUX YMEHUN pacipeaessieTcs 0 BCEM rojiaM 00ydeHusl Ha ypPOBHE CPEAHEr0 00IIero o0pa3oBaHusl.

MECTO YYEBHOI'O TIPEIMETA «MATEMATUKA» B YYHEBHOM IIJIAHE

B coorBerctBuu ¢ denepaibHBIM rocy1apcTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPEJHEro oOmero oOpa3oBaHUsl MaTeMaTHKa SIBISETCS
00s13aTeNIbHBIM IIPEIMETOM Ha JaHHOM ypoBHE oOpa3oBaHus. Hacrosuieil paboueit mporpaMMoii rmpeaycMaTpuBaeTcs U3ydeHue yuyeOHOro mpeaMera
«MaremaTiKka» B paMKax TpEX ydeOHBIX KypcoB: «AureOpa M Hayajla MaTeMaTHYeCKOro aHanuzay», «l'eomerpus», «BeposTHOCTb M CTaTUCTHKA.
®opMupOBaHHUE JIOTHYECKUX YMEHHH OCYLIECTBISETCS Ha MPOTSHKEHUM BCEX JIET 0OyueHHs B CTaplied LIKOJie, a 3JeMEHThl JOIMKU BKIIIOYAIOTCS B
COJIepKaHUE BCEX HA3BaHHBIX BBILIE KypCOB.

B YueOHOM 1utane Ha m3ydyeHue mareMaTuku B 10—1 1kmaccax Ha yrimyOn€HHOM ypOBHE OTBOAMTCS 8 y4eOHBIX YacOB B HEIEITIO B TEUCHHE
Ka)KJ[0ro roja o0yuyeHusi, Bcero 544 yueOHbIX 4acoB.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITIPEJIMETA «MATEMATHUKA»

OcBoecHue yqe6H0r0 npeamMeTa «Maremartuka JOJIXKHO obecneunBaTh AOCTHKCHUC Ha YPOBHC CPECAHETO O6IJ.I€FO O6pa30BaHI/IH CICAYIOMUX
JIMYHOCTHBIX, MCTANTPCIAMETHBIX U IPCIMETHBIX 06pa303aTeanmx PE3YIbTATOB!

JIMUYHOCTHBIE PE3YJIbTATHI

JIngHOCTHBIE PE3yNbTaThl OCBOCHUS ITPOTPAMMBI YIeOHOTO npeameTa «MaTtemaTrkay XapaKTepu3yrTCs:
I'paxx1aHCKOE€ BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTBIO TPAXKTAHCKON TMO3UIIMU OOYYAIOIIErocsl KaK AaKTUBHOTO M OTBETCTBEHHOTO WI€Ha POCCHUHCKOrOo O0OIIecTBa,
MPEACTABICHUEM O MAaTeMAaTHYECKUX OCHOBaxX (YHKIIMOHWPOBAHUS PA3IUYHBIX CTPYKTYD, SBJICHHH, MPOIEAYP TPakIaHCKOTO oOmiecTBa (BBHIOOPHI,
OTIPOCHI | TIpP.), yMEHHUEM B3aMMOJICHCTBOBATH C COLMATBHBIMA HHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIIUSIMU U HA3HAUCHUEM.

ITaTpuoTHyecKOe BOCOUTAHUE:




c(OPMHUPOBAHHOCTHIO POCCUNUCKOM IPaXKAAHCKOM UICHTUYHOCTH, YBAXKECHHUS K MPOILIOMY U HACTOSIILIEMY POCCHICKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOILICHUEM K JOCTH)KECHUSM POCCHUMCKUX MAaTEMAaTHKOB U POCCHUMCKOM MAaTEeMATHYECKOM IIKOJIBI, K MCIOJB30BAHUIO ITHX JOCTHIKEHUN B IPYIHX
HayKax, TEeXHOJIOTUSX, chepax IKOHOMUKH.
JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:
OCO3HaHMEM JYXOBHBIX LIEGHHOCTEH poccuiickoro Hapoaa; copMHUPOBAaHHOCTHIO HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO IIOBEJICHUS, CBI3aHHOIO

C MPAKTUYECKUM IPUMEHEHUEM JIOCTIKCHUN HAYKH U JEATeIIbHOCThIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIA/1a B IOCTPOCHHUE YCTOWYMBOTO Oy TYIIETO.
DCcTETUYECKOE BOCIIMTAHHUE:

ACTETUYECKUM OTHOIIECHHEM K MHpPY, BKIIOYas SCTETUKY MaTeMaTHUECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PELICHUH, pacCyKICHHIA;
BOCIPUUMYHUBOCTBIO K MATEMAaTUYECKUM acleKTaM pa3jIu4HbIX BUJIOB UCKYCCTBA.
du3nyeckoe BOCIUTaHUE:

c(OPMUPOBAHHOCTHIO YMEHHUS MPUMEHSTh MaTeMaTHUYeCKHE 3HAHUS B MHTEpecax 3J0pPOBOro M Oe3omacHoro obpasa KM3HU, OTBETCTBEHHOIO
OTHOIICHHUS K CBOEMY 3J0POBBIO (3I0pOBOE MNHUTaHHE, COATAaHCHPOBAHHBIA PEXUM 3aHATHA U OTAbIXA, peryispHas (u3nuecKas aKTUBHOCTD);
(hU3UYECKOTO COBEPIICHCTBOBAHUS IIPH 3aHATHUSAX CIIOPTHBHO-03I0POBUTEIILHOMN JACATEIHHOCTHIO.

TpynoBoe BOCIUTAHHE:

TOTOBHOCTBIO K TPYZY, OCO3HAHHEM IIEHHOCTH TPYAOIIO0HS; HHTEPECOM K pa3iInyHbIM cepaM mpodhecCHOHATBHON NesITeTbHOCTH, CBI3aHHBIM

C MaTEeMaTHKON U €€ MPHIOKEHUSIMH, YMEHUEM COBEPIIATh OCO3HAHHBIN BbIOOP Oyaylieil nmpodeccuu U peann3oBbIBaTh COOCTBEHHbBIE KU3HEHHBIE
IUIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTH4YEeCKOMY OOpa30BaHMIO M CaMOOOpA30BAaHUIO Ha MPOTSIKEHUU BCEH JKU3HU; TOTOBHOCTBIO K
AKTUBHOMY YYaCTHIO B PEIICHHUH IPAKTUYECKUX 3a7a4 MAaTEMATHYECKON HAIPABIECHHOCTH.

OKOJIOrM4ecKOe BOCIIUTAHUE:!

C(OPMHUPOBAHHOCTBIO IKOJOIMUYECKON KYJIbTYpPbl, HOHUMAHUEM BIIUSHUS COLUAIBHO-?KOHOMHUYECKHUX IPOILECCOB HAa COCTOSHUE MPUPOIAHON U
COLIMAJIBHOW CpeJibl, OCO3HAHMEM TIJI00AJIBHOIO XapakTepa HKOJOTHYECKUX MpoOJeM; OpHeHTaluel Ha NMPUMEHEHHEe MaTeMaTW4YeCKMX 3HAaHWH Ul
peleHus 3a/1a4 B 00JIaCTH OKPYKAIOLIEH cpe/ibl, TNIAHUPOBAHUS OCTYIKOB M OLIEHKHU UX BO3MOKHBIX MOCIIEICTBUI [T OKpY>KaloIIel cpebl.

HCHHOCTI/I HAay4YHOT'O ITO3HAHUW A

c(OPMHUPOBAHHOCTHIO MUPOBO33PEHHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU M OOIIECTBEHHOW MPAaKTUKH, TOHUMaHUEM
MaTeMaTHYeCKOM HayKu Kak cgepbl 4eIOBEUYEeCKOW NEeSTENbHOCTH, 3TAloB €€ Pa3BUTUS W 3HAYUMOCTU JUISl PAa3BUTHUS LUBUIM3ALUHU; OBJIAJICHHUEM
SI3bIKOM MATEMAaTUKHA M MaTEMaTUYECKON KYJIBTYPOU KaK CPEACTBOM IO3HAHUS MHUPA; TOTOBHOCTBIO OCYIIECTBIISTh POEKTHYIO U UCCIIEN0BATEIBCKYIO
NEeATEIbHOCTh UHAUBUAYAIBLHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeTaHpeI[MGTHBIe PE3YIbTAaTBl OCBOCHUA IMPOrpaMMBbI y‘I€6HOI‘O npeamMeTa «MatemaTuka» XapaKTCPU3YIOTCA OBJIIAACHUCM YHUBEPCATTbHbIMU
no3HasamelbHoviMu 061267’}181/!}2./141/[, YHU6epCcatbHbIMU KOMMYHUKAMUBHbIMU 0eﬁcmeuﬂ/mu, YHUBEPCATIbHbIMU peYIAMUBHbIMU oelicmeusmu.



1) Vhusepcanvnvle nosnasamenvuvie oelicmsus, obecneuusarom @Gopmuposanue 06A308blX KOSHUMUBHBIX npoyeccos obyuaiowuxcs (oceoenue
MEMOO08 NOZHAHUSL OKPYHCAIOULe20 MUPA;, NPUMEHEHUE JI02UYECKUX, UCCIe008AMebCKUX Onepayull, yMeHutl pabomams ¢ unpopmayueir).
ba3oBble Joruueckue IeNCTBUSL:

® BBIABIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIE NPU3HAKA MAaTEMaTHYeCKHMX OOBEKTOB, MOHATUH, OTHOWICHWHA MEXAY TOHITHIMU;
(bopMynMpoBaTh ONpEJENeHUs] NMOHATUH; YCTaHABIMBATh CYIIECTBEHHbIM NpPU3HAK KiIacCU(UKAIMK, OCHOBAHUA JUIsl OOOOIIEHUS M CpPaBHEHMS,
KPUTEPHUH ITPOBOIMMOI0 aHAIN3a;

® BOCIIPUHUMATh, (OPMYIHMPOBATH W IMPEOOpPA3OBBIBATH CYXKACHUS: YTBEPAUTENbHbIE M OTPHULATENIbHBIC, €AMHUYHBIC, YAaCTHbIE M OOIIHE;
YCIIOBHBIE;

® BBIBJIATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpeUns B (hakTax, JaHHBIX, HAOIIOCHHUSIX M YTBEPKICHUSX; MIpeIaraTh
KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

& JIeJIaTh BBIBOJIBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTUKH, A€YKTUBHBIX U HHAYKTHUBHBIX YMO3AKIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

® [IPOBOJIUTH CaMOCTOSTEJIBHO JO0Ka3aTelbCTBA MAaTEMAaTUUYECKUX YTBEP)KIACHUH (IpsMble M OT NMPOTUBHOIO), BBICTPAWBaTh apryMEHTALUIO,
IIPUBOAUTH IPUMEPBI U KOHTPIIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE CYXKJEHUS U BBIBOJIBI;

e BBHIOMpATH CIIOCOO pemieHus y4eOHOH 3amayn (CpaBHHMBATh HECKOJBKO BAapHAaHTOB PEIICHHS, BHIOMpPATh HanOojee MOAXOMSIIUN C yu&€ToM
CaMOCTOSITEJIbHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble nccnenoBaTenbCcKue AEUCTBUS:

® UCIIOJIB30BaTh BOIPOCHI KaK HCCIIENOBATENbCKUM HHCTPYMEHT IO3HAHUSA; (OPMYJIHPOBATh BONPOCHL, (PUKCUPYIOLIUE IPOTUBOPEUUE,
npobJeMy, yCTaHaBIMBATh UCKOMOE U JaHHOE, JOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

® [IPOBOJIUTH CAMOCTOSITEJILHO CIUIAHMPOBAHHBINA HKCIIEPUMEHT, HMCCIEAOBAHUE MO YCTAHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOro OoOBeKTa,
SIBJICHU S, TIPOIECCA, BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEeKTaMHU, SIBJICHUSIMHU, ITPOIIECCAMH;

® CaMOCTOSITENIbHO (OpMyTupoBaTh OOOOIIEHHUS W BBIBOABI MO pe3yjbTaTaM TMPOBEIECHHOTO HAONIOACHUS, WCCIEIOBAaHUs, OIICHUBAThH
JIOCTOBEPHOCTH TTOJIYYCHHBIX PE3YJbTAaTOB, BEIBOJOB U 0000IIECHHU;

® [IPOTHO3MPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCA, a TAKIKE BBIBUTATh MPEANOIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmarmei:

® BBIIBISITH JeUIIUTHI HHGOPMAIIUH, TaHHBIX, HEOOXOAUMBIX JUISl OTBETA Ha BOTIPOC U ISl PEIICHUS 33/1a4H;

e BpIOUpaTh MHGOPMAIUIO W3 HMCTOYHMKOB DPA3JIMYHBIX THUIIOB, AaHAJIM3UPOBATH, CHUCTEMATH3UPOBATh W HHTEPIPETHPOBATH HHGOPMAIUIO
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHUS;

® CTPYKTYypUPOBaTh HH(OPMALIKIO, TPEICTABIATH €€ B pa3IMUHbIX (hOpMax, HIUTIOCTPUPOBATH I'pauuecKH;

® OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU IO CAMOCTOSATENIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvhvie KoMmMyHUKamugHvle 0elucmeus, 06ecneuu8aiom chropmMupo8anHoCms COYUAIbHBIX HABLIKOG 00VUAIOUUXC.



OOmenue:
® BOCIIPUHUMATh U (OPMYJIUPOBATH CYKICHUS B COOTBETCTBHM C YCIOBHSIMH M LEISIMHU OOIIEHUS; SCHO, TOYHO, IPAMOTHO BBIPaKaTh CBOIO

TOYKY 3pEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 X0y PELIEHUs 3aJa4l, KOMMEHTHUPOBATh MOJIYYEHHbIN pe3yibTar;

¢ B x0JI¢ 00CYKJIEHHS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOi TeMbl, MPoOJIeMbl, pelIaeMoi 3a/1a4M, BbICKAa3bIBATh UJICH, HAlIEJICHHbIC HA
MOUCK PEIICHUs; COMOCTABIATh CBOM CYXICHHSA C CYKICHUSMHU APYTrUX YYAaCTHHKOB JHaiiora, OOHApPYXHMBATh Pa3iMYMe U CXOJCTBO IO3MILMH; B
KOPPEKTHOH Gopme (HopMyTHpOBATh Pa3HOTTIACHS, CBOU BO3PAKECHUS;

® IIPEJICTABISTh PE3YJIbTAThl PEIICHUs 3aJaud, HKCIEPUMEHTa, HCCIEA0BaHUsA, IPOEKTa; CAaMOCTOSITENIbHO BHIOMpPATh (hOpMaT BBICTYILICHUS C
Y4ETOM 3a/1a4 IPE3EHTaLNN U OCOOEHHOCTEN ayIUTOPUN.

COTDVHHH‘ICCTBOZ
® [IOHMMAaTb M HCII0Jb30BaTh IMPCHUMYIICCTBA KOMaHI[HOfI u I/IHIII/IBI/II[yaJII)HOfI pa6OTI>I Ipu peIICHUU yqe6HI)1x 3ala4;, HNpPHUHUMATb LCJIb

COBMECTHOH JNESATEIBbHOCTH, TUIAHMPOBATH OPTaHU3AIMI0 COBMECTHON pabOoThHI, paclpenensiTh BHIBI padOT, JOTOBApHBATHCS, OOCYKAATh MPOLECC H

pe3yabTat paboThl; 0000I11aTh MHEHUS HECKOJIBKUX JIIOJIEH;

® y4acTBOBATh B TPYNIOBEIX (popmax paboTsl (00CYXaeHHsI, 0OMEH MHEHUSMH, «MO3TOBBIC IITYPMBI» U T.I1.); BBIIOJIHATH CBOIO YacTh PaOOTHI U
KOOpJMHUPOBAaTh CBOM JIEHCTBUS C JAPYTMMHU YJI€HAMHM KOMAaHJbl; OLEHMBAaTh KaueCTBO CBOEr0 BKJIaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aMOJCHCTBHSL.

3) Vuusepcanvuvie pecynsimuenvie deticmsus, 06ecneuusaron Gopmuposanue CMulCI08bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOG TUYHOCHIU.
Camoopranusanus:
® COCTaBJIAITh IUIaH, AJITOPUTM PEIICHUs 33aJaul, BEIOUPATh CIIOCO0 pElIeHUs ¢ YUETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,

apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM HH(pOpMAaIIHH.

CaMOKOHTPOJIB:
® BJIQ/IeTh HaBBIKAMHU IO3HABATEIbHOW PEQIIEKCHH KaK OCO3HAHHS COBEPIIAEMBIX JEHCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YNIbTATOB;

BJIaJCTh criocooamMu CaMOIIPOBEPKHU, CAMOKOHTPOJIA ITPpoLECcCa U PE3yJibTaTa pCHICHUA MaTeMaTH4eCKOMH 3aJa4diu,

¢ NIPpCABUACTD TPYAHOCTHU, KOTOPBIC MOI'YT BO3HHKHYTH IIpH PCIICHHU 3ada4yi, BHOCHTb KOPPCKTHUBLBI B ACATCIIBHOCTHL Ha OCHOBC HOBBIX
O6CTO$ITC.HBCTB, JaHHBIX, HaﬁﬂeHHBIX OI_LII/I6OK, BBIAABJICHHBIX pr)lHOCTCI\/'I;

® OLCHMWBATHL COOTBETCTBUC PE3yJIbTaTa LECIN U YCIOBUAM, 00BACHATH IMPUYUHBI JOCTHUKCHHUA WM HECOAOCTHIKCHUA PE3YIbTATOB ACATCIBHOCTU,

HaxoauThb OIJ_II/I6Ky, JAaBaTh OLCHKY HpI/IO6peTéHHOMy OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI



[IpenmeTHbIe pe3ynbTaThl OCBOCHUS paboueil MporpaMMbl 10 MaTeMaTUKE MPEACTABICHBI MO To1aM 00Y4eHHUsI B paMKax OTHAEIbHBIX KypCOB B
COOTBETCTBYIOIUX pa3/ielax HACTOSALICH POrpamMMBl.

PABOYAS ITIPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA AHAJIN3A» (YTJIYBJIEHHBIN YPOBEHD)
HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anre6pa u Hayasla MaTeMaTH4YeCKOT0 aHAJIM3a» ABIIAETCS OJHUM W3 Hanbosiee 3HAYMMbIX B MPOTrpaMMe CTapuIei MIKOJIbI, TOCKOJIBbKY, C
OJIHOM CTOPOHBI, OH 00€CIeYNBACT MHCTPYMEHTAIbHYIO 0a3y sl M3Y4YEeHHsI BCEX €CTECTBEHHOHAYUYHBIX KYpCOB, a C JAPYroil CTOPOHBI, (popMHUpyeT
JIOTUYECcKoe U abCTPaKTHOE MBIIUICHUE YYalIUXCs Ha YPOBHE, HEOOXOIMMOM JIJIsl OCBOCHHS HHPOPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH U
IpyTux AUCHUIUIMH. B paMkax JaHHOTO Kypca ydaluecsl OBIAJEeBalOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKu, KOTopas GOopMyIupyeT CBOH
TOCTIDKEHHS B MaTeMaTHIeCKOi (opme.

Kypc anrebpsl 1 Hayam MaTeMaTHYECKOIO aHAIW3a 3aKJa/JbIBa€T OCHOBY JUIS YCIIEIIHOI'O OBJIAJE€HUS 3aKOHAMU (DU3UKH, XMMUU, OMOJIOTHH,
MOHWMAaHMsI OCHOBHBIX TEHJICHIUI pa3BUTHS SKOHOMUKHA M OOIIECTBEHHOW XHM3HH, IMO3BOJSIET OPHEHTHPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HCIIOJIb30BAaTh WX JUIsl JAJbHEWIIEro oOpa3oBaHUsA U B MOBCEAHEBHOW XU3HU. B Toke Bpems oBiajeHue
aOCTpaKTHBIMU UM JIOTUYECKU CTPOTMMM KOHCTPYKLHMSMH anreOpbl U MaTeMaTHYeCKOro aHalu3a pa3BUBAeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTb HCTUHHOCTb, JOKa3bIBaTh YTBEPXKACHUS C TOMOIIbIO HHAYKIMM M PacCyXJaTh JEeIyKTHBHO, HCIOJIb30BaTh 0000IIeHnE U
KOHKPETHU3alUI0, a0CTparupoBaHe U aHaJOruio, (GOPMUPYET KPEATUBHOE U KPUTUUECKOE MBILIUIEHUE.

B xone m3ydenus kypca «Anredpa M Hadajla MaTeMaTHYECKOTO aHAIN3a» ydaluecs MOJIy4aloT HOBBI OMBIT PELICHUs MPHUKIAIHBIX 3a/1ad,
CaMOCTOATEIIBHOTO IIOCTPOCHHSI MAaTEMAaTUYECKUX MOJEIIEH pealbHbIX CUTyalluii, MHTEPIPETALMH IOJYYECHHBIX PEIICHUN, 3HAKOMATCSA C MPUMepaMu
MaTE€MaTHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE, HAYKE U UCKYCCTBE, C BBIIAFOIIMMUCSI MaTEMAaTUYECKUMU OTKPBITUAMH U UX aBTOPAMH.

Kypc ob6namaer 3HaYMTENbHBIM BOCIUTATEIBHBIM MOTEHIMATIOM, KOTOPBIA peanu3yercs Kak depe3 y4eOHbI maTepual, CroCOOCTBYIOIIUN
(GOpMHPOBAHHUIO HAYYHOTO MHUPOBO33pEHUS, TaK M uepe3 CHeuuuky yueOHOW IesTeNbHOCTH, TpeOyromeld MpOoaOIKUTENbHON KOHLEHTPALUU
BHMMAaHUs, CAMOCTOSATEIIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJYyYEHHBIN pe3yJIbTar.

B ocHoBe MeToIMKH O6y‘-ICHI/I$I anre6pe M HayajaM MaTeMaTHYECKOIro aHajn3a JIEKUT AesITeIbHOCTHBIM IMPUHIUIT 06y‘{CHI/I$I.

B CTPYKTYPC KypcCa «AJlre6pa M HadaJla MaTCMAaTUYCCKOTO aHAJIM3a» MOXKHO BBIACIWTH CICAYIOIMHUEC COACPIKATCIbHO-METOAUYUCCKHUEC JIMHUU:
«Yucna n BBIYMCIICHUA ), «q)yHKL[I/II/I u Fpa(bHKH», ((ypaBHCHI/ISI 1 HCPABCHCTBaAY, «Hagana MaTeMaTH4eCKOTo aHajlInu3ay», «MHOXecTBa U JoTruKa». Bee
OCHOBHBIC COACPKATCIIbHO-MCTOANUYCCKUC JIMHUN HU3Yy4arOTCAd Ha MPOTAKCHUU ABYX JICT 06yqu1/1;1 B CTapmeﬁ MIKOJIC, CCTCCTBCHHO OOIIOJIHASA APYT
Apyra v noCTCIICHHO HAChIIAsCh HOBBIMHM TEMaMU W pa3aciiaMH. MoxHO ¢ YBEPECHHOCTBIO CKa3aTb, YTO I[aHHHﬁ KypC SABJISICTCA HWHTCIPATUBHBIM,



MMOCKOJIbKY O0OBEIMHSET B ce0e cofepKaHNe HECKOIbKUX MAaTEeMAaTUYECKUX TUCIUIUIMH, TAKUX KaK anredpa, TPUTOHOMETPHS, MAaTeMaTHUECKUN aHAIU3,
TEOpHUs MHOXKECTB, MaTeMaTH4ecKas Jioruka u ap. [lo mepe Toro xak ydaiuecs: oBlafieBatoT Bc€ 0oJiee MMPOKUM MAaTEMATHUECKUM aIlllapaToM, y HUX
MOCJIe0BATENbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHME CTPOUTh MaTEeMAaTHYECKYI0 MOJENb pealbHOW CHUTyalllH, MPUMEHSATh 3HaHUS,
MOJIyYEHHBIEC MPU W3YYEHHH Kypca, JAJI PEIICHUS CaMOCTOATEIbHO CPOpPMYIHPOBAHHONW MAaTeMaTHYECKOW 3a/1ayH, a 3aT€M MHTEPIPETHPOBATH CBOU
OTBET.

COZ[ep)KaTCJIBHO-MeTOZ[I/ILIeCKaﬂ JmHNS «Yu1cna u BEIYUCICHUS 3aBCpuIacTt (bOpMI/IpOBaHI/IC HABBIKOB HCIIOJIB30BaHUA HeﬁCTBHTCHBHBIX YuCECll,
KOTOpoe ObLJI0 HAa4uaTO B OCHOBHOM mIkoinie. B crapiieii mkone ocoboe BHUMaHHUE yaenseTcs: (OpMUPOBAHUIO HABBHIKOB PAIllMOHAIBHBIX BBHIYMCICHUH,
BK/IIIOUAKOIIUX B ce0s1 HCII0JIb30BaHUE Pa3JINYHBIX q)OpM 3alMCu 4ucCiia, YyMCHHC [CJIaTb NPHUKHUIKY, BBIIIOJIHATH HpI/I6JII/I)KéHHBIe BBIYMCIJICHUA,
OLCHUBATh YMCJIIOBBIC BBIPAKCHHA, pa6OTaTB C MAaTeMaTUYECKMMH KOHCTAHTAMH. 3HAKOMBbIE ydqamuMcesa MHOXECTBAa HATypPaJbHbIX, LCJbIX,
pPalMOHAIBHBIX W JIEHCTBUTEIBHBIX YUCEN JIOMOJHSIOTCS MHOXKECTBOM KOMILUIEKCHBIX 4HCel. B KakIoM M3 3TUX MHOXECTB pPacCMaTpHBAIOTCS
CBOIMCTBEHHBIE eMy clielM(uIecKue 3a/1a4u U ONepaliy: JeJIeHHEe HAIleI0, ONePUPOBAHUE OCTATKAMH Ha MHOKECTBE LIEJBIX YHCEI; 0COObIe CBOWCTBA
pPallMOHAIBHBIX W HMPPALMOHAJBHBIX YHUCEN;, apu(METHYecKue OIepanud, a TaKKe H3BICUCHHE KOPHS HATYpalbHOW CTENEHM Ha MHOXECTBE
KOMIUIEKCHBIX 4Hcell. biaromaps mocienoBaTelnbHOMY PAacHIMPEHUIO Kpyra MCHOJIb3yeMbIX YHCEN M 3HAKOMCTBY C BO3MOXXHOCTSIMHU MX IPHUMEHECHUS
IUISL PELICHUsT Pa3IMYHBIX 33124 (OpMUPYETCS MPEACTABICHUE O SAMHCTBE MATEMATHKH KaK HAyKH U €€ POJIM B MOCTPOSHUH MOJIEJICH pealbHOTO MHPA;
IIMPOKO MCTIONB3YIOTCSI 00001IeHNEe M KOHKPETHU3aIIHSI.

JIuaus «YpaBHEHMsSI M HEpPaBEHCTBA» pPEAU3YETCs] Ha MPOTSKEHUU BCEro OOy4yeHHUs B CTapuled IIKoJe, MOCKOJbKY B KaXJAOM pasjele
[IporpamMMbl IIPpEAYCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3a1ad. B pe3ynprare ydammuecss OBJAACBAIOT PANIMYHBIMA METOJAMU PEIIEHUS
palOHaIbHBIX, UPPALMOHATbHBIX, TOKA3aTEIbHbIX, JJOTAPUPMUUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHMH, HEPAaBEHCTB U CHCTEM, a TaKXKe 3ajad,
cofiepkalux napamerpsl. IlomyyeHHble YMEHMS LIMPOKO HCHOJB3YIOTCSA MPHU MCCIENOBAaHUM (YHKUIUN C MOMOLIbI0 MPOU3BOJHON, MPHU pPELICHUU
NPUKIAJHBIX 3a/1a4 M 337a4 Ha HaXOKJICHHE HauOOJbIIMX M HAaMMEHBIIMX 3HaueHuM (yHkumu. [laHHas conxepkaTeiabHasl JMHUS BKIIOYaeT B ceOs
Takxke (OpPMUPOBAHME YMEHUH BBINOJHATH pacu€Thl MO (Gopmynam, npeoOpa3oBaHUs pallMOHAIBHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPHUYECKUX
BBIpQ)XEHUI, a TaKKe BRIPAXKEHUI, coJlepKallluX CTerneHu U orapudmel. braaronaps nzyueHuro anredpandyeckoro MaTepuana nporucXoIuT JajlbHeiee
pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOI'O MBIIUICHUS y4aluxcs, (pOpMHUPYIOTCS HaBBIKM JE€TYKTUBHBIX PacCyKICHHM, paboThl ¢ CUMBOJILHBIMHU
(dbopMamu, pesICTaBICHNS] 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE PaBEHCTB U HepaBeHCTB. Anredpa npenanaraer 3¢p(OeKTUBHbIE HHCTPYMEHTBI [T
penIeHus NPaKTUYECKUX U €CTECTBEHHOHAYUYHBIX 3a7a4, HAaIJISIIHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KAK S3bIKA HAYKH.

CopepxarenpHo-MeToan4YecKass JUHUS «DyHKIUU U TpadUK» TECHO MeperuieTaeTcss ¢ APYTMMH JIMHUSAMU Kypca, MOCKOJIbKY B KaKOM-TO
CMbICIIe 3a1aéT IOCIIeA0BaTeIbHOCTh W3YUeHHsl Marepuaia. M3ydeHue CTeNeHHOM, MoKa3aTeNbHOU, JOrapu(pMHUYecKod M TPUTOHOMETPHUYECKHX
(GyHKUIMH, UX CBOMCTB M TpaUKOB, UCIOIb30BaHUE (DYHKIMM AT pelIeHus 3a/1a4 U3 JPYTruX y4eOHBIX MPEIMETOB U peabHON KU3HU TECHO CBS3aHO
KaK C MaTeMaTU4YeCKHM aHaJU30M, TaK U C PELICHUEM YpaBHEHUI W HepaBeHCTB. [Ipu 3TOM OoJbIIoe BHUMaHUE yenseTcs: (OpMUPOBAHUIO YMEHHUS
BbIpaXaTh (popMysaMH 3aBUCUMOCTH MEX]Y Pa3IUYHbIMU BETMYMHAMH, UCCIEI0BATh MOJTy4YeHHbIC (PYHKIUHU, CTPOUTh UX rpaduku. Marepuan 3Toi



COZIep KaTENIbHOM JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUI M HABBIKOB, MO3BOJISIONINX BBIPAXKATh 3aBUCUMOCTH MEXIY BEIMUYMHAMU B pa3ianyHol (opme:
aHAJIMTUYECKOH, rpaduyeckoil U cnoBecHOH. Ero usydeHne cnocoOCTBYeT pa3BUTHIO aJrOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K 00OOIIEHUIO U
KOHKPETH3alluH, HCIIOJIB30BAHUIO aHAJIOTHH.

CopnepxatenbHast iuHus «Hagama mMaTeMaTHUecKOro aHajau3a» IO3BOJISET CYIIECTBEHHO pPAacIIUMpPUTh KPYr KaK MaTeMaTH4YeCKHX, TaKk M
NPUKIAAHBIX 33[a4, JOCTYIHBIX IIKOJIbHUKAaM, TaK KaK y HHUX IOSABISETCS BO3MOXKHOCTb CTPOUTb I'pa(UKH CIOKHBIX (YHKLUH, ONpeneNirb UX
HauOoNbIINEe M HAMMEHBIIWE 3HAYCHHs, BBIYMCIATH IUIOMAAM (GUTYp U OOBEMBI TeN, HAaXOAWUTh CKOPOCTH M YCKOpEHHUs mpoueccoB. [lanHas
CoJiepKaTelIbHas JIMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH IIOCTPOEHHS MAaTEMaTHYECKUX MOJENIEH pealbHbIX CUTYallud, IO3BOJISIET HAaXOIUTh
HawIydlllee pElIEHUE B IPUKIAJHBIX, B TOM YHCJE COLMAJIbHO-DKOHOMMUYECKHX, 3aJayax. 3HAKOMCTBO C OCHOBAMU MaTE€MaTHYECKOI'O aHalIu3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO, (OPMATIBHO-IOTUYECKOTO U KPEATHBHOTO MBIIUICHUS, (DOPMUPOBAHHIO YMEHHUI PAacliO3HABATH MPOSIBICHUS
3aKOHOB MaTeMAaTUKHU B HayKe, TEXHUKE U UCKYCCTBE. YUalluecs y3HaI0T O BBIIAIOLINXCS Pe3ysIbTaTax, MOJyYCHHbIX B X0/€ Pa3BUTHUA MaTEeMaTHUKH Kak
HayKH, 1 00 UX aBTOpax.

CopneprxaTenbHO-MeTOANYECKast JIMHUS «MHOXECTBA M JIOTHKa» BKJIIOYAET B ce0sl JIEMEHThl TEOPUU MHOKECTB M MAaTeMaTHYECKOW JIOTHKHU.
TeopeTnko-MHOKECTBEHHBIE MPEJCTABICHUS MPOHU3BIBAIOT BECh KYpPC LIKOJBHOW MaTeMaTHUKU M IpeajaraloT Haubosee yHUBEPCAJIbHBIN S3BIK,
OOBETUHSIOMNI BCE pa3/iesibl MAaTEMATUKN U €€ MPUIOKEHUH, OHU CBA3BIBAIOT Pa3HbIE MATEMAaTHYECKUE IUCIHUILIMHBI U UX MPUIOKEHUS B €IUHOE
nenoe. 1103ToMy BaKHO 1aTh BO3MOXKHOCTh IIKOJIBHUKY IIOHUMATh TEOPETUKO-MHOKECTBEHHBIN SA3bIK COBPEMEHHOM MAaTEMAaTHKU U UCIOJIb30BATh €TI0
JUIS BBIPA)KEHUSI CBOMX MBICIEH. J[pyriuM BaKHBIM IPU3HAKOM MAaT€MaTHKU KaK HaAyKH cleAyeT NPU3HATh CBOMCTBEHHYIO €l CTPOrocTh 00OCHOBAHUMN U
CJIEZIOBAHHUE OIPENEIEHHBIM NIPaBHJIaM MTOCTPOEHUS JOKA3aTeIbCTB. 3HAKOMCTBO C JJIEMEHTAMU MATEMAaTHYECKOW JIOTUKU CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBIIIJICHUS YJallluXCsl, MO3BOJISET UM CTPOUTH CBOM PACCY’KJEHHUS Ha OCHOBE JIOTMYECKUX IMpaBMil, (JOPMUPYET HABBIKU KPUTHUECKOTO
MBIIIUICHHUS.

B kypce «Anrebpa m Hauaia MaTeMaTHYECKOTO aHaIM3a» HPUCYTCTBYIOT OCHOBBI MaTEMAaTHYECKOTO MOETUPOBAHMS, KOTOPHIE NMPU3BaHBI
CIOCOOCTBOBATh (POPMHUPOBAHUIO HABBIKOB MOCTPOCHUS MOJIENIeN pealbHBIX CUTYAIMH, HCCIIe0BAaHMSI 3TUX MOJIeNIel C ITOMOLIBIO anmapara anreopsl 1
MaTEMaTHYECKOI0 aHalIN3a, UHTEPIPETALMU MOIYYEHHBIX PE3YylbTaToOB. Takue 3aJaHus BIUIETEHBI B KaKIbIA U3 pa3nenoB IIporpaMMel, MOCKOIBKY
BECh MaTepuall Kypca IIUPOKO UCIIONb3YETCs JUIsl pellieHusl MPUKIaAHbIX 3a1ad. [Ipu pemennn peaabHbIX MPaKTHYECKUX 33/1a4 Y4alUuecs: pa3BUBAIOT
Ha0JI0/1aTeNbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaTbcs, MCMOIb30BaTh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh MPOOIeMy.
JlesitenbHOCTh 110 (POPMUPOBAHUIO HABBIKOB PEILIEHUS MPUKIATHBIX 3aJlad OpraHu3yeTcsl B Mpolecce U3yUeHUsl BceX TeM Kypca «Anredpa u Hadaia
MaTeMaTHYeCKOro aHaJIn3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



B VuebHomMm miaHe Ha u3ydeHHe yriIyOJIEHHOTO Kypca anreOpbl U Havasl MareMaTnueckoro aHanu3a B 10—11 kimaccax orBoautcs 4 y4eOHBIX
qaca B HEJICJII0 B TEUEHHE KaX10T0 rojia 00y4eHus, BCEro 3a /ipa roga oOyueHust — 272 y4eOHbIX daca.

COJEPXAHUE OBYUYEHUA
10 KJTACC

Yuciia 1 BbIYUCICHUA

Pammonansueie yncna. OOBIKHOBEHHBIE M JIECSTHYHBIC JAPOOH, NMPOLEHTHI, OECKOHEYHbIE mepuoauueckue apodu. [Ipumenenune apobeil u
IIPOLICHTOB JUJISl PELICHMS IPUKIIAIHBIX 3a4a49 U3 Pa3JIMYHbIX OTPACICH 3HAHUN U PEaIbHOMN KU3HU.

JlelicTBUTENnbHBIE yKcha. PanyoHalbHble M UppalMOHANIbHBIE 4Hcha. ApupMeTHYecKue olepanuu ¢ ACHCTBUTEIbHBIMU 4HcIaMU. Monyib
JeWCTBUTENBHOIO YHUCa U ero cBoicTBa. [IpulnnkEéHHbIe BHIYMCIIEHNUS, TPaBUIIa OKPYTJICHH, IPUKHJIKA U OLIEHKa pe3y/bTaTa BHIYUCICHUH.

Crenenp c¢ nenbiM nokxazareneM. bunom Herotona. Mcnonbp3oBanue nonaxonsmied Gopmbl 3amvcH JEHCTBUTENBHBIX YHUCEN ISl PELICHUS
IIPAKTHUYECKUX 3a/1a4 U IPEJICTABICHUS JaHHBIX.

Apudmerndeckuil KOpeHb HaTypaJIbHOW CTETIEHU U €ro CBOMCTBA.

Crenens ¢ palMoHaIbHBIM IIOKA3aTENIEM U €€ CBONCTBA, CTENIEHD C ICHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudm uucna. Cpoiicta sorapudma. JlecaTuunble U HaTypaibHbIE JIOrapu(MBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI€HC YUCIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC U apKTaHT€HC YHUCIOBOIO apryMeHTa.

YpaBHeHHd U HEPABEHCTBA

ToxnecTBa M TOXKIECTBEHHBbIE IpeoOpa3oBaHMsA. YpaBHEHHE, KOPEHb YpaBHEHHUs. PaBHOCWIbHbIE YypaBHEHUS M ypaBHEHUS-CIEICTBHSL.
HepaBeHcTBO, pelieHre HepaBeHCTBaA.

OCHOBHbBIE METO/BI pEIICHUs LENbIX U JPOOHO-pAllMOHANBHBIX YpaBHEHUN M HEpaBeHCTB. MHOrowieHbl OT OJHOM mepeMmeHHOo#l. JleneHue
MHOTO4JIEHa Ha MHOTO4JIeH ¢ ocTaTkoM. Teopema be3y. MHorounensl ¢ nensiMu kodpdurmentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAECPIKAIIMX CTENIEHU U KOPHH.

HppaunonaneHsle ypaBHeHHs. OCHOBHBIE METO/BI PEIICHNS UPPALMOHAIBHBIX YPABHEHMIA.

ITokazaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PEIICHUS [TOKA3aTENbHBIX YPABHEHMI.

IIpeoOpa3oBaHue BBIpaXKEHUN, COAEPIKAIINX JIOTAPU(MBI.

Jlorapudmuueckue ypaBHeHus1. OCHOBHbIE METObI PEIICHUS JIOTapu(PMUIECKHX YpaBHEHUH.

OcHoBHbIE TpUuroHOMeTpruueckne Gpopmyibl. [IpeoOpazoBaHre TPUTOHOMETPUYECKUX BRIpAXKEHUHN. PerlieHne TpuroHoMeTpuIecKnX ypaBHEHUH.

Pemenne cucrem TMHENHBIX ypaBHEHNNA. MaTpuiia CUCTEMBI JINHEWHBIX ypaBHEHUH. ONpeennuTeslb MaTpULbl 2X2, €ro TeOMETPUIECKUI CMBICIT
U CBOWCTBA, BBIYUCJICHUE €r0 3HAYCHUS, IPUMEHEHUE OIPEIEIUTENs I PELICHUS CUCTEMbI JTUHENHBIX yYpaBHEHUN. PellleHne NpUKIIaJHbIX 3a7a4 ¢
IIOMOILIBIO CUCTEMBI JINHEWHBIX YpaBHEHUN. MccnenoBanue NocTpOCHHOM MOJIENH € MTOMOILBIO MAaTPUL] U ONIPEACIIUTEIICH.

[TocTpoeHne MaTeMaTHUYECKUX MOJIETIEH peaJbHON CUTYallMM C TTIOMOIIbIO YPaBHEHUN U HEpaBEHCTB. [[puMeHeHne ypaBHEHHIT U HEPABEHCTB K
pELICHUIO MaTeMAaTUYECKHX 3a/1a4 U 3a7a4d U3 pa3IMyHbIX 00JacTell HayKH U peaabHOM JKU3HU.



DYyHKUMH U TPaPUKHU

OyHKusa, crnocoObl 3amaHus (GyHKuu. B3aumbo oOpataeie ¢GyHkumu. Kommosunus ¢ynkmui. 'paduk  dyHKIMH. DneMeHTapHbIS
npeoOpa3zoBaHus TpadUKOB G YHKIIHA.

OO6nacte ompezneneHNus U MHOKECTBO 3HaYeHHU (pynkiuu. Hynmu ¢ynkuuu. [IpomexxyTku 3HaKormoctostHeTBa. YETHBIE M HEUETHBIE (DYHKIWU.
[lepuonnueckue ¢ynkuuu. [IpoMexyTKM MOHOTOHHOCTH (PYHKIMH. MakcMMyMbl U MUHHUMYMbI (QyHKUuU. Hambonbliee u HauMeHbIEE 3HAYCHHS
(GyHKIIUM Ha IPOMEKYTKE.

Jluneitnasi, kBaapaTHuHas U ApoOHO-TMHEHHAs QYHKIMU. DJIEMEHTapHOE UCCIIEeIOBaHUE U TOCTPOCHHUE UX TPAPHUKOB.

CrenenHast GyHKUUS C HATYpaJbHBIM M LENbIM Moka3aTeneMm. EE€ cBoiicTBa u rpaduk. CBONCTBa U TpaduK KOPHS N-Oi CTENEHH Kak (yHKIMH
00paTHOM CTENEHH ¢ HAaTypaJIbHBIM MTOKA3aTeJIeM.

[TokazarenpHas u norapudmuueckas GyHKIUHU, UX CBOMCTBA U rpaduku. Vcnons3oBanue rpadukoB GYHKIUN A7 pelICHUs YpaBHEHUIA.

Tpuronomerpuyeckas OKpyKHOCTb, OIIPEICIICHUE TPUTOHOMETPUUYECKUX (PYHKIIUNA YHCIOBOTO apryMEHTA.

@OyHKIIMOHAIBHBIE 3aBUCUMOCTH B PEaJIbHBIX MpoIieccax U sSBIeHusX. I’ paduku peasbHbIX 3aBUCUMOCTEH.

Hayana maTreMaTH4eCKOro aHajm3a

[TocnenoBarenbHOCTH, CHOCOOBI 33JaHUA TOCIENOBATENbHOCTEH. Meroa MaTeMaTHuecKod WHIAYKIMH. MOHOTOHHBIE W OTpaHUYEHHBIC
MOCIeA0BATENbHOCTHU. MIcTOpHSI BOSHUKHOBEHHSI MAaTEMAaTHUECKOT0 aHAlIM3a KaK aHalln3a OECKOHEUHO MaIbIX.

Apudmerndeckas ¥ reoMeTpHUUEcKasi Mporpeccuu. beckoHeyHo yObIBaromias reoMmerpuyeckas mporpeccus. CymMma OECKOHEYHO YOBIBAOIICH
reOMETPUYECKON Mporpeccuu. JINHEHHbIA M 3KCIOHEHIIMAIBHBIN pocT. Hncno e. Popmylia CI0KHBIX MPOUEHTOB. M CMoOMb30BaHUE MPOrPECCUU IS
pELIEHNs PEANbHBIX 3aJa4 IPUKIIATHOTO XapaKTepa.

HenpepsiBable QyHKIMM UM UX cBoifcTBa. Touku paspbiBa. ACUMNTOTHI rpadukoB QyHKIuMi. CBoHCTBa (yHKIMHA HENPEpPBIBHBIX HAa OTpPE3KE.
MeTtoa MHTEpBaJIOB ISl pelieHns HepaBeHCTB. [IpuMeHeHre CBONCTB HENPEepbIBHBIX (DYHKIUH IS peLIeHHs 3a1a4.

[TepBas u BTOpas mpousBoAHbie GyHKIMH. OmpeneneHne, TeOMETPUIECKUNA U (PU3UUYECKHUI CMBIC MPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K
rpaduky GyHKIUH.

ITpou3sBosHbIe n1eMeHTapHbIX (QyHKUKH. [Ipon3BoaHAs CyMMBI, TPOU3BEIEHHS, YACTHOTO U KOMITO3UIIMU (QYHKIIUH.

MHo:xecTBa U JIOTHKA

MHo)kecTBO, onepanMu HajJ, MHOKECTBaMH M MX cBoMcTBa. /lnarpammbl Ounepa—BenHa. [IpumMeHeHne TeOpeTHUKO-MHOXKECTBEHHOTO amnmnapara
JUIs1 OTIMCaHMS PeabHbBIX MPOIIECCOB U SIBJICHUH, TP PEILICHUH 3ajay U3 IPYTUX YU€OHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOWCTBO MaTEMAaTHUYECKOTO 00BEKTA, CIE/ICTBHE, JOKA3aTEIbCTBO, PABHOCUIILHBIC YPAaBHEHHS.

11 KJIACC

Yucia 1 BbIYUCIEHHUA
Harypanbnapie u nensie yucna. [IpuMeHeHHMe NPU3HAKOB IEIMMOCTH LENbIX YHCed, HauOompimmid obmmit nemutens (manee — HOJ) wu
HanMeHblee ootee kpatHoe (panee — HOK), ocrarkoB mo Mmoyito, anroput™ma EBkimmnma myist pemeHus 3a1a4 B HEIbIX YUCIIax.



KommnekcHble umcna. AnreOpandeckas W TPUTOHOMETpUYecKas (OpPMBI 3alMCH KOMIUIEKCHOTO 4YHcia. ApupMETHYECKHE OIepaluu ¢
KOMIUIEKCHBIMU uMclIaMH. 300paxkeHne KOMIUIEKCHBIX 4YHMCEl Ha KOOpAMHATHOM Iuiockoctd. Popmyna Myaspa. KopHu n-oif crenenu us3
KOMILIEKCHOTO yKcia. [IpuMeHeHne KOMIIJIEKCHBIX YUCel I pelIeHns: GU3NYECKUX U T€OMETPUUYECKUX 3aad.

YpaBHeHusi 1 HepaBeHCTBA

Cucrema ¥ COBOKYITHOCTh YPaBHEHUM U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CJIEICTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUI ¢ IOMOILBIO TPUTOHOMETPUYECKOIH OKPYKHOCTHU. PelieHre TpuroHoMeTpuyeckix HepaBeHCTB.

OCHOBHBIE METO/Ibl PELICHHS T0Ka3aTEeIbHBIX U JIOTapU(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHHS CUCTEM U COBOKYITHOCTEH panMOHaIbHBIX, UPPALIMOHATIBHBIX, TTOKA3aTEIbHBIX U JOTrapu(MUUECKUX YPaBHEHUH.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpumMeHeHMe ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MaTeMAaTUUYECKUX 3a/1a4 U 3ajlad U3 Pa3JIMUHbIX 00JIacTel HAyKU U peasIbHON KU3HH,
MHTEpIIpETALMS TIOJTYYEHHbBIX PE3YJIbTAaTOB.

DOyHkuuM U rpaguku

I'padux xomnosunuu ¢pyHKIMH. ['eomeTpuyeckre o0pasbl ypaBHEHUH U HEPABEHCTB HAa KOOPAMHATHON INIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rPaUKH.

I'paduueckue MeTOIBI pelIeHus ypaBHEHUH M HepaBeHCTB. | padudeckne METOIbI peleH s 3a1a4 C ITapaMeTpaMHu.

Wcnonb3oBanue rpadukoB (GpyHKIMNA JUIsl MCCIEIOBAaHUS IMPOLECCOB U 3aBUCHUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PEUICHUM 3a/4ay U3 APYTUX
y4EOHBIX IPEAMETOB U PEANBbHOM KU3HHU.

Havana maTreMaTH4eCKOro aHajmusa

[IpumeHeHne NPOM3BOAHONM K MCCIENOBAHUIO (YHKIMI Ha MOHOTOHHOCTh M JKCTpeMyMbl. HaxoxkneHune HanOoOJbLIEr0 W HAMMEHBIIETO
3HAYEHUI HEeNpepbIBHOM (PYHKIIMU Ha OTPE3KE.

IIpuMeHeHne NPOU3BOAHOM AJI HAXOXKICHMS HAWJIydlIero pPELIEHWS B INPUKIAAHBIX 3aJadax, A ONPEIENICHHsS CKOPOCTH M YCKOPEHHs
npoiiecca, 3alaHHOro (GopMyIoil Ui rpaduKoMm.

[lepBooOpazHas, 0CHOBHOE CBOMCTBO 1epBo0oOpa3HbIX. [lepBooOpasHbie anemeHTapHbIX GyHKIUH. [IpaBuia HaxoXkaeHHs IEpBOOOPA3HBIX.

Nuterpan. 'eomerpudeckuii cMpIci HHTETpaia. Beraucienue onpenenéaHoro naTerpaia no Gpopmyne Herotona-JleiOnuna.

[TpumeHeHHe UHTErpaia s HaXOXKACHUS TUTOMaiel MIIOCKUX GUTyp U 00bEMOB FreOMETPUYECKHX TEJl.

[Tpumepsr  pemenuit  auddepeHnnanbHBIX — ypaBHEHHH. Marematudeckoe MOJENUMPOBAaHHE  peajibHBIX — MPOLIECCOB C  MOMOIIBIO
g depeHINaTbHBIX ypaBHEHUI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIN YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI



1) rpamIaHCKOr0 BOCIUTAHMS:

c(OpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMN O0YUYAIOLIErocsl Kak aKTUBHOTO U OTBETCTBEHHOTO UJI€HA POCCUMCKOr0 00IIecTBa, MPEICTaBICHHUE O
MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHHPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUI, MPOLEAYp IpaxaaHcKoro oOuiecTBa (BbIOOpPHI, OMPOCHl U IPYroe),
YMEHHE B3aUMO/JICHCTBOBATH C COIMALHBIMA HHCTUTYTAMH B COOTBETCTBHH C UX (PYHKIMSIMH U HA3HAYCHHUEM;

2) N1aTPMOTHYECKOT0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh POCCUMCKON I'Pa)TaHCKOW UACHTUYHOCTH, YBAXKEHHUS K MPOIUIOMY U HACTOSIIEMY POCCUHCKON MaTeMaTHKH, IEHHOCTHOE
OTHOIIICHHE K JOCTHUKEHUSIM POCCHMCKUX MaTeMaTUKOB U POCCUIMCKONW MaTeMaTH4eCKON IIKOJIbI, UCIOJIb30BAHNUE 3TUX JOCTIKEHUN B IPYrUX HayKax,
TEXHOJIOTHUSX, C(hepax YKOHOMUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHE JAYXOBHBIX IIEHHOCTEH POCCHIICKOT0 Hapoa, CPOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MOBEICHHUS, CBSI3aHHOTO C
MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HAYKU U I€ATEIbHOCTHIO0 YUEHOT0, OCO3HAHKE JTUYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOIO OYIyIIEro;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOILIEHWE K MHPY, BKJIIOYAs ACTETUKY MaTEMaTUYECKHX 3aKOHOMEPHOCTEW, OOBEKTOB, 3aJad, PEUICHUU, PacCyKJICHHM,
BOCHPUUMYHUBOCTh K MATEMAaTHYECKUM aCIIeKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puznveckoro BOCIUMTAHUSA:

c(OPMUPOBAHHOCTh YMEHUSI TMPUMEHSATh MAaTEeMAaTHYECKHWE 3HAHUS B MHTEpEcax 3I0pPOBOTO M 0€30macHOro olpas3a >KHW3HH, OTBETCTBCHHOE
OTHOIIIEHWE K CBOEMY 3JI0pPOBBIO (370POBOE MUTAHHWE, COATAHCHPOBAHHBIA DPEKUM 3aHATUH M OTAbIXA, peryispHas (uanyeckas aKTHBHOCTH),
(bu3nYecKoe COBEPIICHCTBOBAHHE MPH 3aHATUSIX CIOPTUBHO-03/I0POBUTENBHOM 1€ATEIHHOCTHIO;

6) TpyA0BOro BOCIIUTAHUSA:

TOTOBHOCTh K TPY/y, OCO3HAHUE IIEHHOCTH TPYIOIIO0US, UHTEPEC K pas3iuyHbIM chepam MpodhecCHOHANTBHOU JESITEIIBHOCTH, CBSI3aHHBIM C
MaTeMaTUKOHN U €€ MPUIIOKEHUSIMU, YMEHHE COBEPIIIATh OCO3HAHHBIN BBIOOP OyayIe mpodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MAaTEMAaTHUECKOMY OOPa30BaHHIO U CaMOOOPA30BaHUIO HA MIPOTSHKEHUH BCEH JKU3HHU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO
B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTH4YE€CKON HapaBIEHHOCTH;

7) 3K0JI0TrMYEeCKOr0 BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTh JKOJOTHUECKOW KYyJIbTYpPhl, TOHUMAHWE BIUSHHS COIHMAIBHO-YKOHOMUYECKHX IPOIECCOB HA COCTOSIHUE TPHUPOIHOU U
COLIMAJILHOU Cpe/bl, OCO3HAHWE TJIOOANBFHOTO XapakTepa JKOJOTHYECKUX MpoOJIeM, OpUEHTAllMs Ha MPUMEHEHHE MaTeMAaTUYeCKUX 3HAHUU i
pelIeHus 3a/1a4 B 00JIaCTH OKpY>Karollei cpeipl, TNIaHHPOBAHKUE TTOCTYIKOB M OI[EHKH UX BO3MOYKHBIX MOCIIEJCTBUH JIJIsl OKPYXKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH M OOIECTBEHHOW MPAKTUKH, TOHMMaHUE
MaTeMaTHYECKON HayKH KakK c(hephl YEIIOBEUECKOM IEATENHHOCTH, STANOB €€ PA3BUTUS U 3HAUMMOCTH ISl Pa3BUTHUS [IUBUIIM3AINH, OBJIAICHUE SI36IKOM
MaTeMaTUKd M MaTEMaTHYECKOM KyJIbTypOM Kak CpEICTBOM IMO3HAHUS MHUpPA, TOTOBHOCTh OCYLIECTBISATH MNPOEKTHYIO M HCCIEA0BATEIbCKYIO
NesITeNIbHOCTh MHAUBUYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI



ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble Jiornyeckue aeicTBHA:

BBIABJIATH U XapaKTCPHU30BATH CYIICCTBCHHBIC IIPU3HAKHW MATCMATHUYCCKUX 06’beKTOB, HOHHTHfI, OTHOIIIEHUU MCXKAY NOHATUSAMU, q)OpMyJII/IPOBaTB
OTIpeJIeJICHUs TTOHATUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMH, OCHOBAHUS JJIs1 0000IIEHNS U CPaBHEHUS, KPUTEPUU TTPOBOAUMOTO
aHanu3a;

BOCIPUHUMATh, (HOPMYIHpPOBaTh M MNPEeoOpa3OBbIBATh CYXKICHHS: YTBEpAUTENIbHbIE M OTpHUIATEIbHBbIC, €IUHUYHbIC, YacTHble U OOIIue,
YCIJIOBHBIE;

BBIABJIATE MATEMATUYCCKUEC 3aKOHOMCPHOCTH, B3aMMOCBA3U WU IIPOTHUBOPCUUA B (baKTaX, JaHHBIX, HaGJIIOI[GHI/ISIX " YTBCPKACHUAX, NPCJIaratb
KPUTEPUH IS BBISIBJICHHS 3aKOHOMEPHOCTEH U MPOTUBOPEUNIA;

JIeNIaTh BBIBOJIBI C UCTIOJIB30BaHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U HHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHUN 10 aHAJIOTHH;

IIPOBOAUTH CAaMOCTOSITENIBHO JI0OKA3aTeIbCTBA MATEMaTHYECKHX YTBEP)KJIECHUN (MpsIMblE UM OT IMPOTUBHOIO), BHICTPAUBATh apryMEHTALUIO,
MPUBOAUTE PUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS U BBIBOJIBI;

BbIOMpaTh crmoco0 pemieHus: yuyeOHOW 3agaun (CpaBHMBATh HECKOJBKO BapUaHTOB PpELICHMs, BHIOMpATh HambOoiee MOAXOISAMIUNA ¢ y4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejbCKue AeiCTBUS:

HCIOJIb30BaTh BOIMPOCHI KaK MCCIIEI0BAaTENbCKIUII HHCTPYMEHT MO3HAHUS, (POPMYIHpPOBaTH BOIPOCH], (UKCHUPYIOLIUE TPOTUBOPEUNE, IPOOIIEMY,
yCTaHaBIUBATh UICKOMOE U IaHHOE, (DOPMHUPOBAThH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TTO3UIIHIO, MHEHHUE;

MIPOBOAUTHh CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, WCCIEIOBAaHHE IO YCTAaHOBIECHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBeKTa,
SABJICHUA, ITPOLIECCA, BBIABICHHUIO 3aBUCHUMOCTEN MCKOY O6T)CKTaMI/I, SABJICHUAMM, ITPOLCCCaMU,

CaMOCTOATENbHO (OpMyIHpOBaTh OOOOIIEHWS Y BBIBOABI MO peE3yJbTaTaM MPOBEAEHHOTO HAOMIOACHUS, WCCIEOBaHUs, OILICHUBATh
JIOCTOBEPHOCThH MOTYYCHHBIX PE3YIbTATOB, BHIBOJIOB U 00OOIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIIBUTATh MPEANOIOKEHHS O €0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIIATH IePUITUTHI HH(DOpPMAIMHU, JaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA HA BOTIPOC U JIJIS PEIICHUS 3a1a4H;

BBIOMpATh MHQPOPMAIUI0 U3 HCTOYHUKOB PA3NMYHBIX THUIOB, aHAIM3HPOBATh, CHCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH HHQPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

CTPYKTYpUPOBaTh HH(OPMAIINIO, TPEJICTABISITH €€ B PA3IMYHBIX (popMax, WILTIOCTPUPOBATH IpapuuecKH;

OLIEHMBATh HAAEKHOCTh HH(OPMALIMY IO CAMOCTOSATENBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE yHUBEpPCaJIbHbIE YUeOHbIE 1eliCTBUA
OO01menune:
BOCIIPUHUMATDH M (DOPMYJIHUPOBATh CYKJICHHS B COOTBETCTBHH C YCIOBHSMH M IEJISIMU OOIIECHHMS, ICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY
3p€HI/I$I B yCTHBIX U IMMCBMCHHBIX TCKCTaX, JaBaThb ITOICHCHUA I10 XO,Z[y pCI_HeHI/IH 3aJa4u, KOMMGHTI/IpOBaTB HOJIy‘-ICHHI:Iﬁ pe3YHI>TaT;



B XOJIe 00CYXJIEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMON TeMbl, MPOOIEMBI, pEIIaeMoil 3a/1a4uu, BEICKA3bIBATh U, HAIICIICHHBIC HA
MOMCK PEIEHUs, COMOCTABISTh CBOM CYXKJCHHUSA C CYXJACHUAMU JIPYrUX YYaCTHMKOB JAMANOra, oOHapyXUBaTh Pa3IMYUE€ U CXOJCTBO MO3HIIMIMA, B
KOPPEKTHOI opMe GopMyTupOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

NPEJCTABIATh PE3YNbTaThl PEIICHUS 3a]aud, SKCIEPUMEHTa, WUCCICAOBAHUS, IMPOEKTA, CaAMOCTOSTEIBHO BBHIOMpATh (OPMAT BBICTYIUICHUS C
y4€TOM 3a/1a4 IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUN.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbI€ 1eCTBUSA

Camoopranu3aunus:

COCTaBJIATH IUJIaH, AITOPUTM DPELICHUS 3aJla4yd, BBIOUPATH CIOCO0 peIeHHs C y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUI ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIH HHTEJVIEKT:

BJIQJICTh HABBIKAMHU TI03HABATEIHLHOW PEQIICKCHMH KaK OCO3HAHHWS COBEPIIACMBIX JCHCTBUI M MBICIUTEIBHBIX IPOILECCOB, WX PE3YIbTATOB,
BJIQJICTh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS ITPOIIECCa M Pe3yJIbTaTa PEeIICHUS MAaTeMaTHICCKOM 3a/1a4H;

MpeIBUIIETh TPYIHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTh NpPH PEIICHUWU 3a7aud, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX
OOCTOSITENILCTB, IAHHBIX, HAWIEHHBIX OLUINOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa IEJIM U YCIOBHSM, OOBSCHATH NMPUYHHBI JOCTHKCHUS WM HEIOCTHKCHHS PE3YJbTATOB ACSITCILHOCTH,
HaXOJUTh OMIHOKY, 1aBaTh OIICHKY TPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeILHOCTD:

MOHUMATh M HCIOJh30BaTh MPEUMYIIECTBA KOMAaHTHOM M WHAMBHIYalbHOM pal0OTHl TpH peHIeHHH Y4YeOHBIX 3aJay, NPUHUMATH 1eTh
COBMECTHOH NIeATEIHHOCTH, TUIAHHUPOBATh OPraHU3aIlMI0 COBMECTHOW padOTHI, paclpenessaTh BUIBI pa0dOT, TOTOBAPHBATHCS, OOCYXKIaTh MPOIECC U
pe3yabTaT paboThl, 000011aTh MHEHUSI HECKOIBKUX JTFOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (00CykIeHus, 0OMEH MHEHHUH, «MO3TOBbIE IITYPMbD» M HHBIE), BBIIIOIHATH CBOIO YacTh PabOTHI U
KOOPJIUHUPOBATh CBOW JIEHCTBUS C JPYTMMH YJ€HAaMH KOMAaHIbI, OIEHMBATh KAaueCTBO CBOET0 BKJIaJa B OOMIMNA MPOAYKT IO KPUTEPHSM,
c(hOpMyITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIbTATbBI
10 KVIACC

K xoniy oby4enus B 10 kiaacce oOydaromuiics IOTYyYUT CIEIYIOIINE MPEAMETHBIE PE3yAbTaThl MO OTAEIBHBIM TeMaM palboueil MporpaMMbl
yueOHOro Kypca «Anredpa 1 Hauasa MaTeMaTHIeCKOTO aHAIHU3a:

Yucyia 1 BLIYUCTICHUS

CBOOOJITHO OIEPUPOBATh MOHATHSIMHU: PAIMOHAIBHOE 4YHCIIO, OCCKOHEYHas TEepHoaUYecKas ApoOb, MPOLEHTHI, HPPAIMOHAIBHOE YHCIIO,
MHO>KECTBaA paI_[I/IOHaJIBHI:IX n I[GP'ICTBHTGJIBHBIX YHUCCII, MOI[YJII: HeﬁCTBHTQHBHOFO quciia,



MPUMEHSITh JPOOH U MPOLIEHTHI JUIS PEIICHUs TPUKIIATHBIX 3a7ad U3 Pa3IMYHBIX OTpaciieil 3HaHUH U peallbHOM KU3HH;

MPUMEHSITH MPUOIMKEHHBIE BIYUCICHUS, IPABUJIA OKPYTJICHHUS, IPUKUIKY U OLICHKY pe3yJbTaTa BHIYMCIICHUI;

cBOOO/IHO OMEpPUPOBATH MOHATUEM: CTENEHb C LEIbIM MOKa3aTeIeM, HCIOIb30BaTh MOAXOIAIIYI0 (OpMY 3alMUCH ACHCTBUTEIbHBIX YHCEN IS
pelIeHHsI MPAKTUYECKUX 33124 U IPEJICTaBICHUS JaHHBIX;

CBOOOJTHO OIIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAIbHOM CTENICHH;

cBOOO/IHO ONEPUPOBATH MOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM ITOKa3aTelNeM;

cBOOO/IHO OINEPUPOBATH MOHATUSAMU: JIOrapu(dM YKcia, TeCATUUHBIE U HaTypalbHbIE JIOTapu(MBI;

CBOOOJTHO OIIEPUPOBATH MOHATHAMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC YHCIOBOTO apryMEHTa,

OIIEPUPOBATH MOHATHIMU: APKCUHYC, ApKKOCHHYC M aPKTAHT'€HC YHCIOBOTO apryMeHTa.

YpaBHeHNsSI 1 HEPABEHCTBA:

cBOOO/IHO ONEPUPOBATH MOHATUAMU: TOXKAECTBO, ypAaBHEHUE, HEPABEHCTBO, PABHOCUIILHBIC YPABHEHUS U YPaBHEHHUSI -CIICJICTBUS, PABHOCUIILHBIC
HEPaBEHCTBA;

MPUMEHSTh Pa3IMYHbIE METOJbI PEIICHUS] PAlMOHAIBHBIX M JIPOOHO-PAMOHAIBHBIX YPaBHEHUH, IPUMEHATh METOJ MHTEPBAJIOB IS PEIICHUS
HEPABEHCTB;

cBOOOJIHO ONEpUPOBATh MOHSITUSAMH: MHOTOUJIEH OT OJIHOM MEPEeMEHHOH, MHOTOWIEH C LEJIbIMU KOd(PPHUIMEHTaMU, KOPHU MHOTOYJICHA,
MPUMEHSTH JIeJIeHIEe MHOTOWIEHa Ha MHOTOYJICH C OCTaTKOM, Teopemy besy u Teopemy Buera mist pemenus 3anay;

CBOOOJTHO OTIEPHPOBATH TMOHSATHIMHU: CHCTEMa JTMHEHHBIX YpaBHEHUH, MaTpHUIla, OTPEACITUTENh MATPUIBI 2 X 2 U €r0 TEOMETPUYECKUN CMBICT,
MCIOJIb30BaTh CBOWCTBA OmpenenuTenss 2 X 2 A BBIYMCICHUS €ro 3HAYeHMs, MPUMEHSATh OMPENSIUTENH JUIS PEUICHUS CHUCTEMBbl JTHHEHHBIX
ypaBHEHUH, MOJEIUPOBATh peajbHble CUTYAIMd C TOMOIIbIO CHCTEMbI JHMHEWHBIX ypaBHEHUH, HCCIENOBATh MOCTPOEHHBICE MOJEIU C TOMOIIBIO
MaTpHI] U OTIPEeIeIUTENeH, HHTEPIIPETHPOBATH ITOyYEHHBIN Pe3ybTarT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBHUI C KOPHSAMHU JJIsl MpeoOpa30BaHUsl BhIPAXKEHU;

BBITIONTHSATH MPeoOpa30BaHUs YUCIOBBIX BBIPAKEHUH, COAECPKAIINX CTETIEHU C PAIMOHATLHBIM MTOKa3aTeIeM;

UCIOJIb30BaTh CBOMCTBA Jorapu(MoB i MpeoOdpa3oBaHus JorapuPpMHUUECKUX BBIPAKECHHUI,

CBOOOJTHO OTIEPHPOBATH MOHITUSMHU: UPPAIMOHATIBHBIE, TIOKA3aTEIbHBIC W JIOTapU(PMHUYECKIE YPaBHEHUS, HAXOJUTh WX PEIICHUS C TIOMOIIHIO
PaBHOCHIIBHBIX TTEPEXO0JIOB MIIH OCYILIECTBIISIS TIPOBEPKY KOPHEH;

MIPUMEHSITh OCHOBHBIE TPUTOHOMETpUYECKe POpMyIIb sk TpeoOpa3oBaHusl TPUTOHOMETPHUECKHUX BBIPAKECHUN;

CBOOOJTHO OMEpUpPOBATh MOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, NPUMEHATh HEOOXOMMble (OPMYIBI JJS PEUIeHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKHUX ypaBHEHUH;

MO/JISIMPOBATh PEANBbHBIC CUTYAIlMH HA S3BIKE aireOphl, COCTABIATh BHIPAKECHUS, YPAaBHEHHS, HEPABEHCTBA 110 YCJIOBUIO 3a]la4d, UCCIIEIOBAThH
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM arrapara ajireopsbl.

DyHKIUH U TPaQUKH:

CBOOOJITHO OTEPHUPOBATH MOHATHIAMH: (DYHKIHS, CrOCOObI 3amaHusi (YHKIUHM, B3aUMHO OOpaTHBIe (DYHKIIMH, KOMITO3HUIHS (QYHKIHH, Tpadux
(yHKIMH, BBITIOTHATE JIEMEHTApHBIE TIPe00pa3oBaHus rpaduKoB PyHKITHI;

CBOOO/THO ONIEPUPOBATH MOHATHAMHU: 00JIACTh ONPEACTICHUS U MHOXKECTBO 3HaYCHUN (DYHKLNHU, HYTU (QYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;



CBOOOJHO OIEPUPOBATH TMOHATUAMU: UYETHBIE W HEUYETHbIE (DYHKIMH, MEPHOAMYECKUE (DYHKIMM, MPOMEXKYTKH MOHOTOHHOCTH (DYHKIIHH,
MaKCUMYMBbl U MUHUMYMBbI (DyHKIIMH, HanOoJIbIlIee U HAUMEHbIIee 3HaYeHNEe (PYHKLIMU HAa IPOMEKYTKE;

CBOOOJHO ONEPUPOBATh MOHATUAMU: CTENIEHHAs! PYHKIUSA C HATYPAJIbHBIM U LIEJIbIM IIOKa3aTeneM, IpaguK CTeneHHON (QYHKIMM ¢ HATYpaJbHbIM
U IIeTIBIM TOKa3aTesneM, rpaduk KOpHS N-0i CTeneHn Kak (yHKIWU 0OpaTHOM CTENEHH C HATypaJIbHBIM IIOKA3aTeIeM;

OIIEPUPOBATH MOHATUSMHU: JINHEHHASA, KBaIpaTU4HAs U JpOoOHO-THMHEWHAs (YHKINH, BBIIOJIHATH JIEMEHTAPHOE MCCIEIOBAHNE U MTOCTPOCHHUE UX
rpaduKoB;

CBOOOJHO ONEpPHPOBATh MOHATUAMU: IIOKa3aTelbHas U Jorapugmuueckas QyHKIUH, UX CBOMCTBA U rpaUKH, UCIOJIb30BaTh UX I'padUKu AJs
pelIeHusl ypaBHEHU;

CBOOO/THO OIIEPUPOBATH MOHATHAMHU: TPUTOHOMETPUUECKAsi OKPY>KHOCTh, ONPECIICHHE TPUTOHOMETPUIECKUX (PYHKIIUI YUCIOBOTO apTyMEHTa;

UCNOJb30BaTh I'paduKu (QYHKIMHA JUIS MCCIEOBAHUS IMPOLECCOB M 3aBUCUMOCTEH NpU pelIeHUH 3a/1ad M3 APYrMX Y4eOHBIX NPeIMETOB U
peanbHOM JKHU3HHU, BBIpaXKaTh (YOpMyIaMU 3aBUCUMOCTH MEXY BeJIMUNHAMM;

Havyana maTeMaTH4eckoro aHajimsa:

CBOOOJTHO OIEPUPOBATH MOHATHUAMU: apUPMEeTHIECKas U TeOMETPUIECcKas porpeccus, OECKOHEYHO YOBIBAIOIIAs T€OMETPHUYECKas TPOrPECCHS,
JMHEWHBIA U SKCIIOHEHIMAIBHBIN pOCT, (JOPMYJIa CIIOKHBIX MPOLIEHTOB, UMETh MPEACTaBIECHUE O KOHCTAHTE;

HCII0JIb30BaTh IIPOIPECCUU IS PELICHMSI pEaJIbHBIX 3a]a4 IPUKJIAJIHOTO XapaKTepa;

CBOOOJTHO OIEPHUPOBATH TOHATHSIMHU: TOCIEIOBATEIBHOCTh, CIIOCOOBI 33/JaHUSl TIOCIIEAOBATEILHOCTEH, MOHOTOHHBIE W OTPaHUYCHHBIC
MIOCJIEI0BATEIBHOCTH, IOHUMATh OCHOBBI 3apO’KICHUSI MAaTEMAaTUYECKOT0 aHajIN3a KaK aHajan3a 0ECKOHEYHO MallbIX;

CBOOO/THO OIIEpPUPOBATH MOHATUAMU: HETIpEphIBHbIE (DYHKIMH, TOUKH pa3pbiBa rpaduka GyHKIMH, aCUMIITOTH rpaduka GyHKINY;

CBOOO/THO ONIEpUPOBATH MOHATHEM: (YHKIIMS, HETIPEPBhIBHAS HA OTPE3Ke, IPUMEHATh CBOWCTBA HEMPEPBIBHBIX (PYHKIUH Ul pelleHns 3aay;

CcBOOO/IHO ONIEPUPOBATh MOHATUSAMU: TIEPBast U BTOpasi MPOU3BOIHBIE (DYHKIIMH, KacaTeabHas K rpaduKy QyHKIUU;

BBIUHCIISATH MPOU3BOAHBIE CYMMBI, IPOU3BEIECHNUS, YaCTHOTO U KOMITO3UIIUH IBYX (DYHKLIMM, 3HATh MPOU3BOAHBIE JIEMEHTAPHBIX (YHKIUII;

HCIOJIb30BATh T€OMETPUUYECKHH U (PU3UUECKUI CMBICT MPOU3BOIHOM /sl peIlieHHs 3a/1au.

MHoxkecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpAIlMU HaJl MHOKECTBAMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jjsl ONMUCaHUs peaIbHbIX MPOLECCOB U SIBICHUN, MPU PELIeHUH 3a]a4 U3 APYTUX y4eOHBIX
IIPEIMETOB;

CBOOOJTHO OMEpHpPOBATh MOHATUSMU: OIpeNeIeHUe, TeopeMa, ypaBHEHUE-CIeICTBHE, CBOMCTBO MaTeMaTHYECKOr0 OOBEKTa, J0Ka3aTesIbCTBO,
pPaBHOCUJIbHBIE YPaBHEHHUS U HEPABEHCTBA.

11 KJIACC

K xonmy oOyuenus B 11 kJjacce oO0ydaromuiics MOTYIUT CIACAYIOIMNE TMPEAMETHBIC Pe3yabTaThl MO OTACIBHBIM TeMaM pabouell MporpaMMbl
yueOHOro Kypca «Anredpa u Hauajaa MaTeMaTHUYECKOTO aHAIHU3a:
Yuciaa v BBIYUCTICHUSA:



CBOOOJHO OMEpHUPOBATh MOHSTUSIMH: HATYpalbHOE W IEJ0€ YUCIO, MHOXKECTBA HATYPAIbHBIX M IIENBIX YHUCEN, HCIOJb30BaTh NMPHU3HAKU
nenumoctu nenbix yncen, HOJ[ u HOK HatypanbHbIX yucen AJ1sl pelieHus 3a1a4, IPUMEHATh alroput™M EBkinia;

CBOOOJTHO OTIEPUPOBATH MOHATHEM OCTaTKa MO0 MOYJII0, 3alIUChIBATh HATypaIbHbIC YHCIIA B PA3TMYHBIX MO3UITMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJIHO OIEpPUPOBATh MOHSITUSMU: KOMIUIEKCHOE YHCIO W MHOXECTBO KOMIUIEKCHBIX YHCEJ, MPEJCTaBIsATh KOMIUIEKCHBIE 4YHCIa B
aredpanvecKoll ¥ TPUTOHOMETPUIECKOM (DOpMe, BHITIOTHATH apU(METHIECCKIE ONIEpallii C HUIMH U U300paxaTh Ha KOOPAMHATHOM TIIOCKOCTH.

YpaBHeHMsI M HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATH MOHATUSMH: UPPAMOHATIBLHBIE, ITOKAa3aTEIbHBIC U JIOTapU(PMUUYECKHUE HEPABEHCTBA, HAXOAUTh WX PEIICHHS C MTOMOIIBIO
PaBHOCUJIBHBIX MEPEXOJIOB;

OCYIIECTBIATH OTOOP KOPHEH IPU PEIICHUU TPUTOHOMETPUIECKOTO YPAaBHEHUS;

CBOOOHO OIEPHPOBATh MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHATH HEOOXOAUMBIE (DOPMYIBI Al PEUICHUs] OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATHUSMHU: CHUCTEMA M COBOKYMHOCTh YpaBHEHUW M HEPABEHCTB, PAaBHOCWJIBHBIE CUCTEMbl M CHUCTEMBI-CIEACTBUS,
HaxOJIUTh PEIICHUSI CUCTEMBI U COBOKYITHOCTEHN PaIlMOHAIIbHBIX, UPPAIIHOHAIIBHBIX, IOKA3aTEIbHBIX U JIOTApU(PMUUYECKUX YPABHEHUI 1 HEPABCHCTB;

peliats paluoHallbHbIe, HUppalOHalbHbIe, IOKa3aTeJdbHble, JOTapu(PMUUECKHe U TPUTOHOMETPHUUECKHE YypaBHEHUS M HEPABEHCTBA,
coJiepaKalliyre MOJYJIA U apaMeTpbl;

MIPUMEHATH rpaduueCcKue METOIBI ISl PEIICHUs YPAaBHEHU U HEPABEHCTB, a TAK)KE 33]1a4 C MapaMeTpaMu;

MOJICJIUPOBATH PEAJIbHbIE CUTYAllUH Ha SI3bIKE anreOphbl, COCTABISATh BhIPAKEHUS, YPABHEHUS, HEPABEHCTBA M UX CHUCTEMBI 110 YCJIOBHIO 3aJ1a4H,
UCCIIEIOBATh MOCTPOEHHBIE MOJIENN C UCTIOJIb30BaHUEM arrapaTa anreOpbl, HHTePIPETUPOBATh MOIYUYEHHBIH Pe3ynbTarT.

DOyHKUMH U TPapuKu:

CTPOUTH rpauKu KOMMO3UIIUU HYHKIIUHA C TIOMOIIBIO JIEMEHTAPHOTO UCCIIEOBAHUS M CBOMCTB KOMITO3UIIMU JIBYX (PYHKITUH;

CTPOUTH TEOMETPUUECKHIE 00pa3bl YpaBHEHU U HEPABEHCTB Ha KOOPAMHATHOM TIOCKOCTH;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: TPpaUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

MPUMEHSITh PYHKIUU AJI1 MOJICTHPOBAHUS M HCCIIEIOBAHUS pealbHBIX MPOIIECCOB.

Hauyajaa MmaTeMaTH4YeCKOro aHAJIM3a:

WCIIOJIH30BaTh MPOU3BOHYIO JIJIsl UCCIEA0OBaHMs (PYHKIIMM HA MOHOTOHHOCTB U DKCTPEMYMBI;

HAXOJUTh HAUOOJbIIIEe U HAUMEHbIIIee 3HaYCHHS (PYHKIIMU HEMTPEPHIBHON Ha OTPE3KE;

WCII0JIb30BaTh MPOU3BOJHYIO AJII HAXOXKJACHHUS HAWIYYIIETrO PElICHUs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-?KOHOMHYECKHUX, 3aJa4dax, JJis
oTpe/ielICHUsI CKOPOCTH U YCKOPEHHS TIpoliecca, 3aIaHHOr0 GopMyIion uitu rpaduxom;

CBOOOJTHO OMEPUPOBATHh TMOHATHUAMH: IEPBOOOpa3Has, OMPEAENEHHBI HMHTETpal, HAXOIUTh TMEPBOOOpPA3HBIC JJIEMEHTAPHBIX (QYHKIUNA |
BBIUUCIIATH HHTErpall 1o ¢popmyne Heiotona-Jleitbuua;

HAXOJUTh IUIOMIAAH MIOCKUX (HUTYP U 0OBEMBI TEJ C TOMOIIBIO0 HHTETpAlIa;

HMMETh MPEJICTaBICHUE O MATEMAaTHUYECKOM MOJISTTUPOBAHUH HA MPUMEPE COCTaBICHUS u(depeHITnaIbHbIX YPaBHEHUH;

peraTh MPUKIAIHBIE 3a7a4d, B TOM YHCIE COMAIbHO-3KOHOMHUYECKOTO M (PU3MYECKOTO XapaKTepa, CPEICTBAMH MAaTeMAaTHYECKOTO aHajn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KoanyectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
n/m NPOrpaMMbl Bcero Konrponusie | Ilpaxtireckue o0pa3oBaTe/bHbIC
padoThI padoThI pecypesr
MHOXecTBO 1eHICTBUTENBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEHHBIX
ypaBHEHUH
5 Oynkiun u rpaduku. CrenenHas GyHKIUs C 12 1
LIEJIBIM [TOKa3aTeeM
3 ApudpmeTrnueckuii KOpeHb N-0i CTEIEHH. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pynkius. [TokazarenbHble 10 1
ypaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHs
5 Tpuronomerpuveckne BRIpOKEHUS U 2 1
YpaBHEHHS
ITocnenoBarenbHOCTH U MPOTPECCUH 10 1
HenpepsiBable pynkuuu. [IpouszBoanas 20 1
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AT 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
n/n NpOrpamMmbl Bcero Konrpoubrrre | Ipaxririeckiie o0pa3oBaTesbHbIe
padoThI padoThI pecypesr
1 I/ICCJ'IG,HOBaHI:Ie (GYHKIUH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [lepBooOpazHast 1 UHTETPAT 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 UppatmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUYecKre HePaBeHCTBA
KommiekcHbie uncna 10 1
HarypanbHble u nensie yucna 10 1
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3aa4u ¢ mapameTpamMmu 16 1
9 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




PABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS» (YIJIYBJIEHHBI YPOBEHbD)
IHOACHUTEJIBHAA 3AIIUCKA

Pabouas nporpamma yuebHoro kypca «I'eomerpus» yriayoieHHOro ypoBHA s oOydaromuxcs 10 —11 kimaccoB pazpaboTrana Ha OCHOBE
denepanbHOro rocyAapcTBEHHOT0 00pa30BaTENbHOIO CTaHAapTa CPETHEr0 00Iero o0pa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MUPOBBIX TpeOOBaHUH,
IPEABSBISAEMBIX K MATEMaTHYECKOMY 00pa30BaHUIO, M TPAJUIUI pOCCHIICKOro o0pa3zoBanus. Peanu3anus mporpaMmsl o0ecrieunBaeT OBJIa/ICHHIE
KJIFOUEBBIMH KOMIIETCHIUSIMH, COCTABJISIFOIIMMU OCHOBY JUIS CAMOPa3BUTHSA M HEMPEPHIBHOTO OOpa30BaHMs, IIEIOCTHOCTh OOLIEKYJIBTYPHOTO,
JIMYHOCTHOI'O M ITO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTH 06y11a101111/1xcs1.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

I'eomeTpus sBisercs OAHMM M3 0a30BBIX KYpCOB Ha YpPOBHE CpEAHEro OO0IIero oOpa3oBaHHWsA, TaK Kak 00ecrnedyrBaeT BO3MOXKHOCTH
HU3YyUCHUSA OUCHUITIIIMH eCTeCTBeHHO-HaquOﬁ HaIpaBJICHHOCTH MW MPCAMCTOB T'YMAHUTAPHOI'0 IHKIJIA. HOCKOJII)Ky JJOT'MYCCKOE€ MBIIIJICHHUEC,
dbopMupyeMoe TPy U3yICHUH 00yUYaIONIMMICS TIOHATUHHBIX OCHOB T'€OMETPHUH, MPU JJOKA3aTEIIbCTBE TEOPEM U IMOCTPOCHHUH IICTIOYKH JIOTHICCKUX
YTBEPXKACHUI TMPU PEIICHUH T€OMETPUYECKUX 3a/]ay, YMEHHE BBIABUIaTh U ONPOBEPraTh T'HIIOTE3bl HEMOCPEICTBEHHO HCIOIB3YIOTCS MpU
pEIIeHNH 3a7a4 eCTECTBEHHO-HAYYHOTO [IUKJIA, B YaCTHOCTU (DPM3MUYECKUX 3a/1a4.

lens ocBoeHust mporpammbl ydueOHOTO Kypca «l'eomeTpusi» Ha YIIIYOJIEHHOM YpOBHE — pa3BUTHE WHJIUBHAYAIbHBIX CIOCOOHOCTEH
o0ydJaronuxcsi Mpu U3YYEHUU TEOMETPUM, KaK COCTaBIIAIONICH TpeaMeTHou obmactu «Marematnka u WHGOpMATHKa» Yepe3 OoOecreueHue
BO3MOXXHOCTH TPUOOPETEHHMs] U HCIOJB30BaHUs Oojee TIyOOKHMX TE€OMETPUYECKUX 3HAHUH M JEHCTBHM, crenuuYHBIX TEeOMETPHH, U
HEOOXOIUMBIX JJIsl YCIIEUTHOTO MPOo(ecCHOHaIbHOTO 00pa30BaHUs, CBA3aHHOTO C UCIIOIh30BAaHHEM MaTEMaTHKH.

[IpropuTeTHBIMU 3a/ladaMHl Kypca T€OMETpUM Ha YIiIyOJIEHHOM YpPOBHE, PacIIMPSIOUIMMH U YCHJIMBAIOIIMMH Kypc 0a30BOrO YpOBHS,
SABJIIFOTCA:

paciiMpeHue MpeACTaBICHUsS O TE€OMETPUM KaK 4YacTH MHPOBOW KYyIbTYphl U (OPMHUPOBAHHE OCO3HAHUS B3aWMOCBSI3U TEOMETPHH C
OKPY’KaIOIIUM MHPOM;

CbOpMI/IpOBaHI/Ie OpeACTABICHUA O MPOCTPAHCTBCHHBIX q)HpraX KaK O Ba)KHEUIIINX MaTEMAaTUUECKUX MOJICIAX, ITO3BOJIOININX OIIMChIBATH U
M3y4aTh pa3HbIe SBJIECHUS OKPYKAIOIIEro MUpPa, 3HAHWE OHITUWHOTO amnmapara 1o pasjerny «CTepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(dbopMUpOBaHHE YMEHHSI BIAJETh OCHOBHBIMU MOHSTUSMHU O MPOCTPAHCTBEHHBIX (PUTypax M UX OCHOBHBIMH CBONCTBAMU, 3HAHUE TEOPEM,
(dbopMyI U yMEHHE UX IPUMEHSITh, YMEHHSI TOKA3bIBATh TEOPEMBI i HAXOIUTh HECTAHJAPTHBIE CITOCOOBI PEIICHUS 3a/1a4;

q)OpMI/IpOBaHHe YMCHHA pacCliO3HAaBaTh Ha YCPTEIKAX, MOACIIAX U B PCAJIbHOM MHPE MHOI'OIpaHHUKW W TEJa BpAlICHUA, KOHCTPYHPOBATH
reoMeTpUYECKUEe MOJIEIH;

¢dbopMHpOBaHHE TTOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOEHHUS MAaTEMaTWYeCKHX TEOpUil, (OpMHpPOBAHUE NMOHMMAHUS POJIU
AKCHMOMATHKU IIPU MPOBEIACHUU PACCYKICHUM;



¢dbopmMHpoBaHKE YMEHUS BJIaJeTh METOJAaMH JOKa3aTelIbCTB U aIrOPUTMOB PELICHUS, YMEHUS UX MPUMEHATh, IPOBOIUTH JIOKa3aTeIbHbIC
paccyKIeHHs B XOJ€ pELICHHS CTEPEOMETPHUYECKUX 3a/lad M 3aJa4 C MPAKTHYECKUM CoAep)kKaHueM, (OpMHUpPOBAHUE TPEACTABICHUS O
HEOOXOIMMOCTH JO0Ka3aTeIbCTB MpPU OOOCHOBAaHMM MATEMaTHYECKHX YTBEPXKACHUW M PpOJIM AKCMOMAaTUKU B MPOBEACHUM JEITYKTUBHBIX
pacCyXICHUI;

pa3sBUTHE U COBEPIICHCTBOBAHME MHTEIICKTYAIBHBIX M TBOPYECKHX CHOCOOHOCTEH OO0ydYarommxcsi, MO3HABAaTENbHOW aKTUBHOCTH,
HCCIIEI0BATENbCKUX YMEHUN, KpUTUUHOCTH MBILUIEHHSI, UHTEPECA K U3YYEHHUIO T€OMETPUN;

¢dbopmupoBanue GHyHKIIMOHATILHOW TPAMOTHOCTH, PEJICBAHTHONW T€OMETPUU: YMEHUS paclio3HABATh MPOSIBICHUS T€OMETPUUYECKUX MOHSATHIA,
O00BEKTOB U 3aKOHOMEPHOCTEH B PeasbHBIX JKU3HEHHBIX CUTYAlUsIX U MPH U3YUYEHUU JIPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOICTTUPOBAHUS PEATIbHBIX CUTYAIIHU, UCCIeIOBaHMS MOCTPOSCHHBIX MOJIENIeH, HMHTEPIPETALMU TOTYyYSHHBIX PE3yJIbTaTOB.

OCHOBHBIMHU COJIEp)KaTENbHBIMU JIMHUAMU YyueOHoro kypca «I'eomerpusi» B 10-11 knaccax sBusitorcs: «lIpsmble M 1uiockocTH B
IIPOCTPAHCTBE», «MHOrorpaHHUKN», «Tena BpareHus», «BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE, «J|BUKEHUS B IPOCTPAHCTBE.

Coopmynupoannoe Bo PI'OC COO TtpeboBaHUE «yMETh ONEPUPOBATh MOHATUSAMUY, PEIEBAHTHBIMU I'€OMETPUHN Ha yriIyOJEHHOM ypOBHE
oOyuenuss B 10-11 kmaccax, OTHOCHUTCS KO BCEM COJEP)KATEIbHBIM JHMHHUSAM Yy4eOHOro Kypca, a (OpMUPOBAHUE IOTUYECKHUX YMEHUU
pacnpezensercs He TOJIbKO MO CoepKaTeIbHbIM JIMHUAM, HO U 10 rojaM oOydenus. CoaepxaHue 00pa3oBaHus, COOTBETCTBYIOIIEE [TPEIMETHBIM
pe3ynbraTtam ocBoeHuss DenepanbHON pabodeil MporpaMMBbl, pacpeIeIEHHBIM TI0 T0JIaM 00Y4YeHHUS, CTPYKTYPHPOBAHO TAKUM 00pa3oM, 9TOOBI KO
BCEM OCHOBHBIM, IPHHLUUIHNAIBHBIM BOIIpocaM oOydyaromuecss oOpalaiuch HEOJHOKPAaTHO. ODTO MO3BOJSET OpPraHU30BaTh OBJIA/ICHUE
reOMETPUUECKUMH MOHATHIMU U HaBbIKAMHU OCIIEI0BATEIbHO U MOCTYIATENBHO, ¢ COONIOIEHUEM NPUHIIUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMUS
BKJIIOYATh B OOIIYI0 CHCTEMY N€OMETPHUYECKHX MpEeACTaBICHUI 00ydaroIUXcsl, paclupsist U yrayomss e€, o0pa3ysl MpOYHble MHOXXECTBEHHbBIE
CBSI3H.

[lepexona K U3y4EeHUIO T€OMETPUHN Ha YIITYyOJEHHOM YPOBHE M03BOJISET:

co3J1aTh YCIIOBHS Ui JuddepeHannn o0ydeHus, TOCTPOSHNs HHANBUAYaIbHBIX 00pa30BaTeIbHBIX IPOrpaMM, 00ECTIEUUTh YIITyOJIEHHOE
M3Y4YE€HHE T€OMETPUHN KaK COCTaBIIsIIONIeH yueOHoro rnpeaMera «MaremaTHkay;

MOATOTOBUTh OOYYaIOIIMXCSA K NPOJODKEHHWIO H3YyYEHUs MaTeMaTuKu c ydyéTtoM BbIOOpa Oynymed mnpodeccuu, obecrednBast
MIPEEMCTBEHHOCTb MEX/y OOIIUM U NMPpOo(hecCHOHAIBHBIM 00pa30BaHUEM.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usydenue yuebHoro kypca «l'eometpusi» Ha yriayOonéHHoMm ypoBHe oTBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3
yaca B Henelnto), B 11 kimacce — 102 yaca (3 yaca B Hefieunio).

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJTACC



IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TIOHATHA CTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTh, MNPOCTpaHCTBO. [loHATHE 00 aKCMOMAaTHYECKOM TIOCTPOCHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U CIICIACTBUS U3 HUX.

B3aumHOe pacnosjokeHue npsAMbIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECS, MapajUleNIbHble W CKpeIlMBaromuecs mnpsamele. [IpusHaku
CKpeLUBAOIIKXCA NpAMBIX. [lapaienbHOCTh IPAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE: NAapAJLIENIbHBIE IIPSMbIE B IIPOCTPAHCTBE, apaUICIIbHOCTD
TPEX NPSAMBIX, MAPAJUIETBLHOCTh MPSAMONW M IUIOCKOCTH. llapaimnensHoe M LEHTpallbHOE MPOEKTHpoBaHME, M300paxkeHue ¢uryp. OcHOBHBIE
CBOWCTBa MapajuIeIbHOIO HpoeKTHpoBaHusA. M3o0paxkenue ¢uryp B mapauieabHONM HPOEKIHMH. YTJbl C COHANPaBIEHHBIMU CTOPOHAMM, Yrojl
MEXy IPAMBIMHU B IPOCTpaHCcTBe. IlapamienbHOCTh MIOCKOCTEN: NapajuleabHbIe INIOCKOCTH, CBOMCTBA NapajuleIbHbIX IUIOCKOCTE!. [IpocTeiimue
IIPOCTPAHCTBEHHBIE (PUTYpHI HA MJIOCKOCTU: TETPa’Ip, HapayljiesenuIe]], IOCTPOSHUE CeUECHH.

[lepneHMKyYISPHOCTD NPSIMOU U IIJIOCKOCTH: IEPIEHIUKYISIPHBIE NIPSAMBIE B IIPOCTPAHCTBE, IPSIMbIE apAJJICIbHBIE U NIEPIEHIUKYIISIPHbIC
K IUIOCKOCTH, NPU3HAK MEPHEHIAUKYISIPHOCTU MPSAMOM M IUIOCKOCTH, TEOpEMa O MPsMOW MNEepHEeHIUKYJIApHOM IuIocKocTH. OpTOroHaabHOE
npoeKTHupoBaHue. IlepneHuKysap U HaKIOHHbBIE: PACCTOSIHUE OT TOYKH JI0 IIIOCKOCTH, PACCTOSTHUE OT MPSIMOM A0 MIOCKOCTH, MPOEKIUS (PUTyPbI
HAa IUIOCKOCTb. [lepneHInKyIapHOCTD MIIOCKOCTEN: MPU3HAK NEPIEHAUKYIIIPHOCTH IBYX IIocKocTel. Teopema o TpEX mepneHIuKysapax.

VYIubl B NPOCTPAHCTBE: YrOJd MEXAY NPAMOW M IUIOCKOCTBIO, ABYTPaHHBIM YIroJl, JUHEHHBIM yroy ABYIPaHHOrO yria. TpEéXrpaHHblii U
MHOrorpasssie yribl. CBONCTBA IJIOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOMCTBA MJIOCKMX W ABYI'PAaHHBIX YIJIOB TPEXTpaHHOro yria. TeopeMbl
KOCHUHYCOB U CHHYCOB JUIsl TPEXTPAHHOIO yIJIa.

MHororpaHHUKH

Bunsl MHOrOrpaHHUKOB, pa3BépTKa MHoOrorpaHHuka. IIpusma: n-yronpHas npusma, mnpsMas U HaKJIOHHAs IPU3MbIL, OOKOBas M MOJHAas
MIOBEPXHOCTh Mpu3Mbl. [lapamnenenunesn, HOpsAMOYroNbHBIA Iapajulelenue] W ero cpoicTBa. KparTdaiilipe Iyt Ha TNOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IlpoctpanctBenHass Teopema Iludaropa. Ilupamuaa: n-yroiapHas nupamuja, NpaBUIbHAs M yceu€HHas
nupamubl. CoiicTBa péOep M OOKOBBIX I'paHEeH MpaBUIbHON MHUpamujibl. [IpaBuiIbHBIE MHOTOIpAaHHHMKH: NMpaBHJIbHAs NMpH3Ma U MpaBUIIbHAS
nupaMuia, MpaBWiIbHAsE TPEyrosibHas MUpaMuJa U MpaBWIbHBIN TeTpasap, KyO. [IpeacraBieHue o mpaBUIIBHBIX MHOTOTPaHHHKAX: OKTa’Jp,
JNOJEKAdAP U UKOCADIP.

Bbruuciienue 31eMeHTOB MHOTOIPAaHHHUKOB: p&Opa, AuaroHanu, yrisl. [lnomans O0KOBOI MOBEPXHOCTH U IOJIHOW MOBEPXHOCTH MPSMON
MIPU3MBI, IIJIOIIA b OCHOBAHUI, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsIMOil pu3Mbl. [1momaas 60KOBOM MOBEPXHOCTH M MMOBEPXHOCTH MPABUIIBHOM
MIApaMU/IbI, TEOpPEMa O IJIOMAN YCEUEHHON TUPaMUbl.

CummeTpusi B IPOCTPAHCTBE. ODJIEMEHTBI CHUMMETPHM IPaBUIIBHBIX MHOTOTPAaHHHUKOB. CHMMETpHs B NPAaBWIBHOM MHOTOIDaHHHKE:
CUMMETpPHS NapaJlIeeuIea, CAMMETPHUS IIPABUWIBHBIX IIPU3M, CUMMETPHS IIPABUILHONU TUPAMUIBL.

BexkTophl M KOOPAUHATEI B IPOCTPAHCTBE

[lonsATHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJEBOI'O BEKTOpPA, BEKTOPHI KOJUIMHEAPHBIE, COHAIPABJICHHBIE U
IIPOTUBOIIOJIOKHO HAIIPaBJIEHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J[€HCTBUSA C BEKTOPAMU: CI0KEHUE M BBIYUTAHHE BEKTOPOB, CYMMa HECKOJIBKUX
BEKTOPOB, YMHOXKEHHE BEKTOpa Ha uucio. CBONCTBa ClI0KEHUsI BEKTOpOB. CBOMCTBAa YMHOXKEHMsI BEKTOpa Ha 4yucio. [loHATHE KOMIUIaHapHBIE
BeKTOpHI. [Ipr3Hak KoMIutaHapHOCTH TpEX BeKTOpOB. IIpaBuiio nmapamienenunena. TeopeMa 0 pas3ioKEHUN BEKTOpa IO TPEM HEKOMILJIAHAPHBIM



BekTopaMm. [IpsimoyronpHas cucrema KoopauHaT B mpoctpaHcTBe. KoopanHaTel BekTopa. CBs3b MEXAy KOOPAWHATAMU BEKTOpa U KOOPAMHATAMH
TOUYEK. YT0J MeX1y BekTopaMu. CKaJIIpHOE POU3BEICHIE BEKTOPOB.

11 KJTACC

Tena Bpauenus

[ToHATHS: TWIMHAPUYECKAs MOBEPXHOCTb, KOHMYECKas MOBEPXHOCTh, Cepuueckas MOBEPXHOCTb, oOpasyrolue moBepxHocTei. Tena
BpALLCHUs: LWINHAP, KOHYC, YCeu€HHbIN KOHYc, cdepa, map. B3anMmHoe pacnonoxeHue cepsl U MIOCKOCTH, KacaTelbHas INIOCKOCTh K cepe.
N300pakeHue Tes BpallleHHs Ha MJI0CKOCTU. Pa3BépTka mumHapa u konyca. Cummerpus chepsl 1 miapa.

O0béM. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00bEME PSAMOYTOIBHOTO MapalIeNIeUIea U CIeCTBUS U3 He€. OO0BEM mpsIMON 1
HAKJIOHHOM NPU3MBbI, IMIUHAPA, MUpaMUabl U KoHyca. O0bEM 11apa U IapoBOr0 CErMEHTA.

KomOunHnanuu ten BparieHuss 1 MHororpaHHukoB. [Ipu3ma, BnucaHHas B IMJIMHApP, ONMCAaHHAs okojio uuiuuapa. Ilepeceuenue chepsl u
mapa ¢ Iiockocteio. Kacanue mapa u cdepsl miockocteio. IIoHsATHE MHOrorpaHHHKa, OMMCAHHOIO OKOJO cdepsl, cdepbl, BOUCAHHON B
MHOTOTPaHHUK WJIN TEJIO BPALICHUS.

[Tnomans MOBEPXHOCTH LWIMHAPA, KOHYCa, Iiomans chepbl u e€ vacteil. [logobue B mpoctpancTBe. OTHOmEHHE 00BEMOB, TUIOMIAICH
nmoBepxHOCTeH MoA00HBIX Guryp. [IpeodpaszoBanue momodusi, romoTeTus. Perenne 3a1ad Ha MIOCKOCTH C MCIIOIh30BAHUEM CTEPEOMETPHUSCKUX
METOJIOB.

ITocTpoeHne cedeHUit MHOTOIPAaHHUKOB M TEJ BpAIICHUS: CEUEHUs ILMIMHApa (MapauielbHO U MEePHEeHIUKYIIPHO OCH), CEYeHUsI KOHyca
(mapansenbHble OCHOBAHUIO U MPOXOJAIIUE YePe3 BEPILNHY), CEUYEHUS 11apa, METO/bI TOCTPOSHUS CEYEHUI: METOJ] CI€I0B, METOJ] BHYTPEHHETO
MIPOEKTUPOBAHMSI, METOJT IEPEHOCA CEKYIIEH MITOCKOCTH.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

Bektopsl B mpocTtpaHcTBe. Omepanuu Haj BeKTOpamMHu. BekTopHOoe yMHOXEHHME BEKTOpPOB. (CBOMCTBA BEKTOPHOTO YMHOMKEHHUS.
[IpsimoyronbHast cuctemMa KOopAMHAT B IpocTpaHcTBe. KoopanHatel BekTopa. Pasnoxenue Bekropa o 6asucy. KoopanHaTHO-BEKTOPHBIM METO
MIPU PEIICHUN T€OMETPUYECKUX 3a/1ay.

JBHKeHHS B IPOCTPAHCTBE

JiBmxeHus mpoctpancTBa. Otobpaxenus. J[Bukenus u paBeHCTBO (uryp. OOuire cBoWCTBa ABMKEHUH. BUabl ABMKEHMI: mapaniienbHbId
MIEPEHOC, LIEHTpaJIbHAs CUMMETPUS, 3epKaibHasi CHMMETpPHsI, TIOBOPOT BOKPYT NpsMoii. [IpeoOpazoBanus nogodus. [psamas u cdepa Diinepa.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA «'EOMETPHUS» (YTJYBJIEHHBIA YPOBEHD)
JIMYHOCTHBIE PE3YJIbTATHI

1) rpaskaaHcKoe BOCIMTAHHE:



c(OPMUPOBAHHOCTh TPAKIAHCKON TO3MIMH OOYYaroIIerocs Kak aKTHMBHOTO W OTBETCTBEHHOTO 4IJIEHA POCCUICKOTO OOIIecTBa,
MIPEJICTABICHHE O MATEMATUYECKUX OCHOBaX ()YHKIIMOHHPOBAHMSI PAIMYHBIX CTPYKTYP, SBJICHUH, MIPOLIEAYP TPaxkTaHCKOTO 00IIecTBa (BBIOOPHI,
OIIPOCHI U JIPYroe), yMEHUE B3aUMOIEHCTBOBATh C COIIMAIbHBIMU UHCTUTYTaMU B COOTBETCTBHUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) IaTPUOTHYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTh POCCHUICKON T'pa)XXTaHCKOW HIECHTHMYHOCTH, YBXCHUS K NPOIUIOMY M HACTOAIIEMY POCCHICKOW MaTeMaTHKH,
LIEHHOCTHOE OTHOLLIEHHUE K JIOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCHUMCKOW MAaT€MaTUYECKOW LIKOJIbI, HCIIOJIb30BAHUE 3TUX JOCTUKECHUU
B JIPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH PpOCCHIICKOr0 Hapoja, c()OpMHpPOBAHHOCTb HPABCTBEHHOTO CO3HAHUS, JTUYECKOTO IOBEACHHS,
CBA3AHHOTO C MPAKTHYECKUM NIPUMEHEHUEM JAOCTHMIKEHUW HAyKH M JIEATEbHOCTHIO YYEHOr0, OCO3HAHHE JIMYHOTO BKJIaJla B TOCTPOCHUE
YCTOWYHBOTO OYIYIIETO;

4) acTeTHYECKOE BOCIIUTaHHE:

ACTETUYECKOE OTHOILIECHUE K MUPY, BKJIIOYAs 3CTETUKY MaTeMAaTUYECKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/lay, PEIICHUN, PacCyKICHUM,
BOCIIPUUMYHUBOCTh K MATEMAaTUUYECKUM aClEKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHUE:

c(OpPMUPOBAHHOCTh YMEHUSI MIPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax 3J0pOBOro M 0e30macHOro odpasa »KU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3JI0pPOBBIO (3I0pOBOE MUTAaHUE, COANTAHCHPOBAHHBIN PEXUM 3aHATHI M OTAbIXA, pPEeryiaspHas (Qu3nudeckas aKTHBHOCTB),
(hU3UYECKOE COBEPIIIEHCTBOBAHUE MPHU 3aHATHUSIX CIIOPTUBHO-0370POBUTEIBHOM NE€ITEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTB K TPYIy, OCO3HAHUE LIEHHOCTU TPYIOIIOOUS, HHTEPEC K PA3NUYHBIM cepaM MpodecCHOHATBHON IeATEeIbHOCTH, CBI3aHHBIM C
MaTEeMaTHKON U €€ MPUIIOKEHUSIMU, YMEHUE COBEPIIIaTh OCO3HAHHBIN BHIOOp Oyayiieil mpodecchu U pealn30BbIBaTh COOCTBEHHBIC KHU3HEHHBIE
MJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa30BaHHUI0 U CaMOOOpa30BaHUIO HA TMPOTSKEHUU BCEU KU3HU, TOTOBHOCTh K
AKTUBHOMY YYaCTHUIO B PEIICHUH MPAKTHYECKUX 3a7a4 MaTeMaTUUECKOW HANPaBIEHHOCTH;

7) 3K0JI0THYECKOe BOCTIMTAHUE:

c(hOPMHUPOBAHHOCTH YKOJIOTHUECKON KYIbTYphI, TOHUMAHUE BIUSHUS COIUATBHO-DKOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOIHON U
COIMAIBHON CPEJIbI, OCO3HAHUE TJI00ATBLHOTO XapakTepa AKOJOTHYECKHX MPOOJIeM, OPUEHTAlUs Ha MPUMEHEHHE MaTeMaTUYeCKHX 3HAHUU IS
perieHus 3a1a4d B 00J1aCTH OKPYKAIOIIEH CpeIbl, ITIAHUPOBAHUE TIOCTYIKOB U OIEHKH MX BO3MOJKHBIX MOCIEACTBUH JIJIsI OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI 0 NMO3HAHHUSA:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKd U OOIIECTBEHHON MPaKTUKH,
MMOHUMAaHWE MaTeMAaTHYECKOW HAayKH Kak cepbl YEIOBEUECKOU NMEATEeTbHOCTH, 3TAOB €€ Pa3BUTHS UM 3HAYUMOCTH JJI PA3BUTHS ITUBHIM3AINH,
OBJIQJICHUE SI3BIKOM MATEMAaTHKA W MaTEeMaTHYECKOW KyJIbTYpPOW KaK CPEICTBOM IO3HAHMSI MHpPA, TOTOBHOCTH OCYIIECTBIISITH MPOEKTHYIO W
HCCIIEA0BATENIbCKYIO ACSITENHbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.



METANIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3oBble Jjornyeckue aeicTBHA:

BBISIBIIATH W XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMAaTHUYECKUX OOBEKTOB, MOHSATUM, OTHOIICHUM MEXAY MOHSITHUSIMU,
(dhopMyIMpoBaTh OMpe/e/ieHUs] OHATUN, YCTAHABIMBATH CYIIECTBEHHBIM MPHU3HAK KiIacCH(DHUKAIMK, OCHOBAaHUS /Il O0OOIICHHUS U CPaBHEHUS,
KpUTEpUHU IPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOPMYIUPOBATh U MPeoOpPa3OBLIBATh CYXACHUS: YTBEPAUTEIbHBIE U OTpUILIATEIbHbIC, €AMHUYHBIC, YAaCTHbIE U OOIIHE,
YCIIOBHBIE;

BBISIBJISTH MATEMATHYECKHAE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTHUBOpedMs B (DakTax, MAHHBIX, HAONIOJCHUSAX W YTBEPKICHUSX,
npeasiaraTh KpUTEPUU JJIs BBISBIICHUSI 3aKOHOMEPHOCTEH U MPOTHUBOPEUHNH;

JIeNaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€IYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIKUYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSITENILHO JOKAa3aTeIbCTBA MAaTEMaTUYECKUX YTBEPXKIEHUH (IpsiMble U OT MPOTUBHOIO), BHICTpAUBaTh apryMEHTAIIHIO,
MIPUBOJIUTH TIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBEIBATH COOCTBCHHBIC CYXICHHS U BHIBOJIBI;

BEIOMpaTh CIIOCOO pernieHus yueOHOH 3aaun (CpaBHUBATh HECKOJIBKO BApPHAHTOB PEIICHUS, BHIOMpATh HanbOOJIee MOAXOMAIUN ¢ yu4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

basoBble ucciieqoBaTe/ibCKHe AeUCTBUA:

WCIIOJIh30BaTh BOIPOCHl KaK HCCIIEAOBATEIbCKUN WHCTPYMEHT IO3HAHHS, (OPMYIHPOBATH BOMPOCH], (DUKCHPYIOUIUE TPOTUBOPEUHE,
npo0JeMy, YyCTaHABIMBATh HCKOMOE U JTaHHOE, JOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3HIINIO, MHEHUE;

MIPOBOANTH CAMOCTOSTENIFHO CIUIAHUPOBAHHBIN YKCIIEPUMEHT, UCCIIEIOBAaHKE TI0 YCTAaHOBIEHUIO 0COOEHHOCTE MaTeMaTHYeCKOro 00ObEKTa,
SIBIICHUS, TIPOIIECCA, BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBIICHUSMU, MPOIIECCAMU;

CaMOCTOATENbHO (opMynHpoBaTh O0OOIIEHHS W BBIBOABI IO pe3yibTaTaM MPOBEACHHOTO HAOJIOACHUS, HCCIEIOBAaHMS, OIICHUBATH
JIOCTOBEPHOCTH TIOJIYYCHHBIX PE3YJbTAaTOB, BEIBOJOB U 00O0IIECHHU;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKIKE BBIBUTATh MPEANOI0KEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Padorta ¢ undopmanmeii:

BBISIBIIATH IePUITUTHI HH(DOpPMAINHU, JaHHBIX, HEOOXOIUMBIX JIJIsS OTBETA HA BOTIPOC U JIJIS PEIICHUS 3a/1a4H;

BBIOMPaTh MH(POPMAIMIO M3 WCTOYHHKOB PA3JIMYHBIX THIIOB, aHAJTU3MPOBATh, CUCTEMATHU3MPOBATh W WHTEPHPETUPOBATH WHOOPMAIUIO
pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

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

OIICHUBAThH HAJEKHOCTh MHPOPMAIIMH IO CAMOCTOATEIBHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHHBepPcAIbHbIE YUeOHbIE JeliCcTBUS
Oo0menmne:



BOCIIPUHUMATH U (OPMYITUPOBATH CYXJICHHUS B COOTBETCTBUU C YCIOBUSMHU U IENSIMU OOIICHHSI, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX, aBaTh MMOSCHEHUS 10 X0y PeILleHUs 3a7a4i, KOMMEHTHPOBATH MOJTYyYEHHBIN pe3ybTaT;

B X0/JIe 0OCY>KJEHHS 3a7]aBaTh BOIPOCHI M0 CYILECTBY 00CYKAaeMOM TeMbl, IPOOJIEMBbI, pelliaeMoil 3a1auu, BbICKa3bIBaTh UJICH, HAlleJICHHBIE
Ha TIOUCK PEIICHHUs, COTIOCTABIIATH CBOU CYXACHUS C CY>KICHUSIMH JIPYTUX YYaCTHUKOB JUAJIOra, 0OHAPYKUBATh pa3InyKe U CXOJCTBO MO3UIUH, B
KOPPEKTHOH opMme GopMyTupoBaTh Pa3HOTIIACHS, CBOM BO3PAKCHIS;

MIPEJICTABIIATh PE3YJbTAThl PEIICHHS 33/Ia4H, YKCIIEPUMEHTA, UCCIICIOBaHUS, TPOEKTA, CAMOCTOSATEIHHO BBIOUPATh (hOpMAT BBICTYILICHUS C
y4€TOM 3a/1a4 MPE3eHTALUU U OCOOCHHOCTEH ayIuTOPHUH.

PeryisiTuBHbIe YHHBepcaJIbHbIE yUeOHbIe IeiicTBUS

Camoopranu3anmusi:

COCTaBJIATh IIJIaH, aJrOPUTM pELIEHUs 3ajadyd, BbBIOMpAaTh CHOCOO pelieHHs C y4ETOM MMEIOIIMXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM HH(POPMAITIH.

CaMOKOHTPOJIb, SMOLMOHAJbHBII HHTEJIEKT:

BJIAACTh HABBIKAMHU HOSH&B&TGJ’IBHOﬁ pe(l)JIGKCI/II/I KaK OCO3HaHUs COBCpHIaeMI)IX Ilef/’ICTBI/II\/JI 1 MBICIINTCIIBHBIX HpOIIeCCOB, nux peByJH)TaTOB,
BJIQJICTh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS ITPOIIECCa U Pe3yiibTaTa PeIICHUs] MAaTeMAaTUYECKOM 3a/1a4;

MPEBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPU PEIICHUU 3a/1ayl, BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTH HAa OCHOBE HOBBIX
0OCTOSITENTCTB, IAHHBIX, HAWIEHHBIX OLINOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHUBATH COOTBCTCTBUC pCBYJ'[BTaTa el n yCJ'IOBI/ISIM, O6’I)$ICH$ITI) HpI/I‘II/IHI)I JTOCTHIKCHUA UJIIN HCOOCTUIKCHUA pe3y.]'H)TaTOB JCATCIIbHOCTH,
HaXOJUTh OIIMOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMecTHAs AeSITEJIbLHOCTD:

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIUBUAYATbHOW pabOTHI MPH pElIeHUWU Y4eOHBIX 3ajad, MPUHUMATh Lehb
COBMECTHOH JIeATSIIBHOCTH, TUTAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW PabOTHI, paclpeaesisaTh BUABI paboT, TOrOBapUBATHCS, OOCYXIAaTh MPOIECC
Y pe3yNbTaT paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBHIX GopMax paboTsl (00CykaeHUsI, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBI» M HHBIE), BHITIOIHATH CBOIO YacTh PAOOTHI
U KOOPJIWHUPOBATH CBOM NEHCTBHUS C APYTMMH YJeHAMH KOMAaHJbI, OLIEHWBATh KAa4eCTBO CBOETO BKJIaga B OOIMIMN MPOAYKT MO KPUTEPUSIM,
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMOICHCTBHUS.

INPEAMETHBIE PE3YJIbTATHI
10 KVIACC

K koniy 10 knacca oOyyaromuiicss HAy4uTCs:
e CcBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHATUSAMH CTEPEOMETPUHU IIPU PELICHUH 3a/1a4 U IPOBEIECHUN MAaTEMAaTHUYECKUX PacCyKICHUH;



MIPUMEHSTh AaKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX MPH PEIICHUU T€OMETPUUYECKUX 3a/1a4;

KJaccu(UIUpoBaTh B3aUMHOE DPACIIONIOKEHHE MPSMBIX B IMPOCTPAHCTBE, IJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE;

CBOOOJHO OINEPHPOBATH MOHATHIMHM, CBSI3aHHBIMH C yIJIaMH B TPOCTPAHCTBE: MEXKIY MPSAMBIMH B NPOCTPAHCTBE, MEXKIY NPIMOHM U
IJIOCKOCTBIO;

CcBOOO/IHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C MHOTOTPaHHUKAMU;

CBOOOTHO PAaCIO3HABATH OCHOBHBIE BUIbl MHOTOI'PAaHHHUKOB (TIpU3Ma, MUPaMUAa, IPSIMOYTOJIbHBINA apajieNenure]], Ky0);
KJIAaCCU(UIIUPOBATHL MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JIJIsl KJIacCH(PUKAINY;

CBOOOJTHO OTIEPUPOBATH MOHATHIMH, CBSI3AaHHBIMH C CEYCHHEM MHOTOTPAHHHUKOB TIOCKOCTBIO;

BBITIOJHSATH MapajuieNibHOE, LIEHTPAIbHOE U OPTOTOHAILHOE MPOEKTUPOBaHUE (PUTYp HA MIIOCKOCTb, BBIMOJIHATH U300paXkeHus: puryp Ha
TUIOCKOCTH;

CTPOUTH CEUYEHHS MHOTOTPAaHHUKOB DPA3JIMYHBIMU METOJAMH, BBITIONHATH (BBIHOCHBIC) IUIOCKHME YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX (HUTYp: BHI CBEPXY, COOKY, CHU3Y;

BBIYUCIIATH TUIOMIA/IA TIOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma, MUPaMH/a), TEOMETPUYECKHX TeJl ¢ IPUMEHEHHEM (OPMYIT;

CBOOOJIHO OMEpPUPOBATh MOHITHIMH: CUMMETPUS B MPOCTPAHCTBE, IEHTP, OCh M IJIOCKOCTh CUMMETPHH, LEHTP, OCh U IUIOCKOCTb
CUMMETpUHU (UTYPBI;

CBOOO/THO ONIEPUPOBATH MOHATHSIMHU, COOTBETCTBYIOLIMMH BEKTOpaM U KOOPIMHATAM B IIPOCTPAHCTRBE;

BBINOJIHATH IEHCTBUS Ha/l BEKTOpaMH;

pemaTh 3aJa4d Ha JIOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOLIEHWH M HaXOXKICHHE TeOMETPUYECKHMX BEIMYMH, NMPUMEHSS H3BECTHBIE
METO/bI MPU PEIIEHUN MaTEMAaTHYECKUX 3a/1a4 [TOBBIIIEHHOTO U BBICOKOT'O YPOBHS CJIO’KHOCTH;

IPUMEHATh NPOCTEHIINE MPOrPaMMHBIE CPEICTBA U IJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMbI IPU PEIICHUHM CTEPEOMETPHUECKUX
3ajad;

U3BJIEKaTh, IPe0OPa30BBIBATh M MHTEPIIPETHPOBATh MH(POPMAIIUIO O MPOCTPAHCTBEHHBIX IT'€OMETPUUECKUX (DUTYpax, MPeCTaBICHHYIO
Ha YepTeXax U PUCYHKAX;

MPUMEHSATH MOJIyYCHHbIE 3HAHUS Ha MPaKTHKe: CPABHUBATH M aHAIM3UPOBATH peaJIbHbIE CUTYallUH, IPUMEHSITh U3yUYEHHbIE MTOHATHS B
mporiecce MOUCKa PEeIeHUs] MaTeMaTHIeCKH C(OPMYITHPOBAHHON MPOOIIEMBI, MOJICIIUPOBATH PEAThHBIE CUTYAllUH Ha SI3BIKE TEOMETPHH,
WCCIIEIOBATh MIOCTPOSHHBIE MOJIENTN C MCIIOJIb30BAaHUEM F€OMETPUIECKUX TMOHATHI U TEOpEM, armapara aireOpbl, pemaTh IpakTHIeCKue
3aJ]auu, CBA3aHHbIE C HAXOX/IEHUEM I€OMETPUUECKUX BEJITMYNH;

MUMETh MPECTaBICHUS 00 OCHOBHBIX ATalaxX Pa3BUTHS T€OMETPHH KaK COCTAaBHOW YacTH (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.



11 KJIACC

K xonity 11 kiaacca o0ydarOmmiicss HAyYUTCS:

CBOOOJHO ONEpUPOBATh MOHATHSIMH, CBS3aHHBIMU C IMIUHIPUYECKOW, KOHHMUYECKOW M C(EepUdecKOi MOBEPXHOCTAMHU, OOBICHSATH
CHOCOOBI MOJTYYEHHUS;

OIIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C T€JIAMH BPALLICHUS: HWIMHAPOM, KOHYCOM, c(hepoit 1 1mapom;

pacro3HaBaTth Telsa BpalieHus (MUIHHIP, KOHYC, cdepa U map) U 00BSICHATh CIIOCOOBI TIOTYUYEHUS TEJl BpaICHUS;

KJ1accu(UIUpPOBaTh B3aMMHOE PACIIONOXKEHHE CPEPhI U TNIOCKOCTH;

BBIUUCIIATh BETUYMHBI AJIEMEHTOB MHOTOTPAaHHUKOB W TeJ BpallleHHs, 0ObEMBI U IJIOLIAJAM TMOBEPXHOCTEH MHOTOTPAHHUKOB U TeEI
BPAICHHS, TEOMETPHUECKUX TeJl C IPUMEHEHHEM (HOpMYT,

CBOOO/IHO OINEPUPOBATh MOHATUSAMH, CBI3aHHBIMH C KOMOMHAIIMSIMK TE€J BPAIICHUS U MHOTOTPAaHHUKOB: MHOTOI'PAHHUK, BIIMCAHHBINA B
cdepy 1 ONMCaHHBIN 0KOJIO cdepsl, cepa, BIUCaHHAs B MHOTOTPAHHHK HMJIH TEJIO BPAIICHUS;

BBIUUCIISTH COOTHOLIEHHS MEXAY IUIOIIAIIMU IOBEPXHOCTEN 1 00bEMaMu 1I0JI0OHBIX TEI;

M300paxkaTh M3y4aeMble (PUTypBI, BBINOJHATH (BBIHOCHBIC) TJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUA CBEPXY,
cOOKy, CHH3Y, CTPOUTH CEYCHUS TEJI BPAIICHUS;

U3BJIEKaTh, UHTEPIPETUPOBATh U MPe0OpPa30BbIBaTh MH(POPMAIIUIO O NMPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTYpax, MpeICTaBIEHHYIO
Ha YepTekax U pUCYHKAX;

cBOOO/IHO ONIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OINlEpalM HaJl BEKTOpaMU;

3a/1aBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpPAMHAT;

pelmars reOMETpUYECKHE 3a7aud Ha BBIYHMCIEHHUE YIVIOB MEXKIY NPSAMBIMH U IUIOCKOCTSIMH, BBIUYMCIIEHME PACCTOSHMM OT TOYKH JI0
IJIOCKOCTH, B LI€JIOM, HA IPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/1a IIPU PELLIEHUH;

CBOOOJTHO ONIEPUPOBATH MOHATHIMH, CBSI3aHHBIMHU C JIBUKEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JBH)KEHU,

BBITIOJHATh M300pakKeHHsI MHOTOTPAaHHUKOB W TeJ BpAIICHMs MpHU MapajUieIbHOM MepeHOCce, LEHTPaJIbHOM CHUMMETPHH, 3epKabHOM
CUMMETPUH, TIPH IIOBOPOTE BOKPYT MPSIMOH, Mpeodpa3zoBaHUs MO100MS;

CTPOUTH CEYEHMs] MHOTOIPAaHHUKOB M TEJ BpAllleHUs: CEUYEHHUs IWIMHIpA (TMapaiedbHO U MEPHEHAUKYISIPHO OCH), CEYeHUs KOHyca
(mapasuienabHbIE OCHOBAHHIO M IPOXOAIINE Yepe3 BEpIINHY), CEUSHHUS 11apa;

UCIIOJIb30BaTh METOJbI IOCTPOEHHUSI CEYEHUN: METOJ CJIEI0B, METOJ BHYTPEHHETO IPOEKTHUPOBAHUSA, METOJ IMEPEHOCa CEKyIIeH
IJIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKACHMUSI,

MPUMEHITh T€OMETpUYECKHe (PAKThl Ui PEIICHUs CTEPEOMETPUUYECKUX 3aJad, MPEANoJaraloluX HECKOJbKO IIaroB PEHICHUS, €CIH
yCJIOBUS IPUMEHEHHUS 3aJ[aHbl B IBHOM 1 HESIBHOH (opme;



pelaTh 3aa4y Ha J0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHUH U HAXOXKIEHUE T€OMETPUYECKUX BEIUYNH;

IIPUMEHSATH IIPOTPAMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3a/1a4;
IIPUMEHSATH TOJIy4CHHBIE 3HAHUS HA NPAKTUKE: CPABHUBATDH, AHAIIM3UPOBATh U OLIEHUBATH PEAJIbHBIC CUTYAllMH, IPUMEHATh U3yYCHHBIC
MIOHATUS, TEOPEMBI, CBOMCTBA B MPOLIECCE OUCKA PEIICHUSI MaTeMAaTHYeCKH ¢(hOPpMYIMPOBAHHON MPOOIEMbI, MOJEIUPOBATh PEATbHbIC
CUTyallMy Ha A3BIKE T€OMETPUU, UCCIIEJOBATH IIOCTPOEHHBIE MOJEIIN C UCIIOJIB30BAHUEM I€OMETPUUECKHUX IOHATUH U TEOpeM, ammapara
anreOpsl, pelaTh IPaKTUYECKUE 3a]a4l, CBA3AHHBIE C HAXOXACHUEM I'€OMETPUUECKUX BEJINYMH;

HUMCETHh NIPEACTABIICHUSA 00 OCHOBHBIX 3TaIlax Pa3BUTHA T€OMCTPUHU KaK COCTaBHOM 4acTH (bYHI[aMeHTa Pa3sBUTHUA TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmeHnoBanue pasjaejioB U TeM (uudpossie)
n/n NPOrpaMMbl Bcero Konrponeupie  Ipaxruseckie o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI

Beenenue B ctepeoMerpuio 23 1

B3auMHoe pacnosioxkeHue npsMbIX B 5 1

IIPOCTPAHCTBE

[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 3

IIPOCTPAHCTBE

HepHCHI[I/IIiyJ'IﬂpHOCTB MPSIMBIX U o5

IJIOCKOCTEN B MPOCTPAHCTBE

VYTiibl 1 paccTosTHUS 16

MHororpanHuk# 7 1

BekTops!l B IpoCcTpaHCcTBE 12

HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 p

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM unppoBbIie
Ne ni/mm P Kourpoubnble IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 AHamuTHYECKass TEOMETPHS 15 1
5 [ToBTOpeHME, 0606HI€HIEC " 15 1
CUCTEeMaTH3alusl 3HAaHUH
3 OO0BEM MHOTOTpaHHUKA 17
4 Temna BpamieHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBrokeHUs 5 1
7 [ToBTOpEHwue, 0606meHI/vIe u 17 5
CUCTeMaTH3aIvsl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




PABOYAS TIPOTPAMMA YYEBHOT'O KYPCA «BEPOSTHOCTD U CTATUCTHUKA» (YTJYBJIEHHBIA YPOBEHD)

IHHOACHUTEJIBHASA 3AIINCKA

VYuebublii Kypc «BeposATHOCTh M CTaTHCTHKA» YIIIyOJEHHOTO YPOBHS SBIISICTCS NMPOJOKEHHUEM W Pa3BUTHEM OJHOMMEHHOIO y4eOHOTo
Kypca yriyoJ€HHOrO ypoBHSI Ha YpOBHE cpeiHero oOmiero oOpa3oBaHHs. YUeOHBIH Kypc MpenHa3HaueH Juisi (OpMUPOBAHUSA Y O0yYarOIIMXCS
CTaTUCTUYECKOM KYJIbTYPbl U TOHUMAHUS POJIM TEOPUHU BEPOSITHOCTEH KaK MaTeMaTHYeCKOr0 MHCTPYMEHTA sl U3YUYeHHsI CIIyYalHbIX COOBITHIA,
BEIMYMH U TporeccoB. [Ipu u3yueHnn Kypca o0OOTramaroTcsi MpencTaBlIeHUs OOY4YalOMIMXCS O METOAAX HCCIEIOBAaHUS W3MEHYHMBOTO MHDA,
pa3BHUBaeTCsA NOHUMaHUE 3HAYMMOCTH M OOLIHOCTH MaTeMaTUYECKUX METOJOB [MO3HAHUS KaK HEOTHEMJIEMOM YacTH COBPEMEHHOI'O €CTECTBEHHO-
Hay4HOI'0O MUPOBO33PEHHUSL.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

Conepxanue y4eOHOro Kypca HalpaBi€HO Ha 3aKpeIUIeHHWEe 3HAHUM, MOJYYEHHBIX NPU HW3YYEHUHM Kypca Ha YPOBHE OCHOBHOI'O OOILEro
00pa3oBaHMs, U HA pa3BUTHE NPEACTABICHUN O CIy4alHBIX BEJIMUYMHAX M B3aUMOCBS3SX MEXIY HUMHU Ha BaXKHBIX IPUMEPAx, CIOXKETbl KOTOPBIX
HOYEPIHYTHI U3 OKpYXKaromero Mupa. B pesynbrate y oOyuaromuxcst 10KHO ¢(hOPMHUPOBATHCS IPEACTABICHNE O Hanboiee ynoTpeOUTEeNbHBIX U
O0IIMX MaTeMaTUYeCKUX MOJENAX, HCIONb3yEeMbIX JI ONHCAHUS AHTPOIIOMETPUUYECKHUX U JAeMOrpaduyecKuX BEIMYWH, MOTPEIIHOCTEH B
pa3uYHbIC POAA U3MEPEHMSIX, JIIUTEIbHOCTH 0€30TKAa3HOW pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOLECCOB B
obmecTBe. YueOHbIN Kypc siBIsieTcs 0a30i A7 OCBOEGHHUS BEPOSITHOCTHO-CTATHCTUYECKUX METOJIOB, HEOOXOAMMBIX CIIELHAIUCTaM HE TOJBKO
MHXEHEPHBIX CIEIUAIBbHOCTEN, HO TAK)K€ COIMAIbHBIX U ICUXOJOTHYECKUX, MTOCKOJIbKY COBPEMEHHbIE OOLIECTBEHHbIE HAYKU B 3HAUUTEIbHOU
Mepe HMCIOJIb3YIOT anmnapaTr aHanu3a OoJbIINX AaHHBIX. L{eHTpanbHy0 9acTh y4eOHOro Kypca 3aHMMAaeT O0CYKIEHHE 3aKOHAa OOJBIIUX YHCEN —
(byHIaMEHTaJIbHOTO 3aKOHA MPHUPO/JIbl, UMEIOIIEr0 MaTEMATHUECKYI0 (pOpMalTU3aIHIo.

B cooTBeTcTBUM € yKa3aHHBIMHU LIENISIMH B CTPYKTYype ydeOHOro Kypca «BeposSsTHOCTh W CTaTHUCTHKa» Ha YIIyOJIEHHOM YPOBHE BBIICICHBI
OCHOBHBIE cojiep)kaTeabHble TMHUN: «CiydaiiHble cCOOBITHS U BEpOATHOCTU» U «CiyyailHble BETMUMHBI U 3aKOH OOJIBIINX YHCEI.

[ToMrMO OCHOBHBIX JIMHUN B y4€OHBIN KypcC BKJIIOUYEHBI 3JIEMEHTHI TEOPUH I'pad)0B U TEOPUH MHOXKECTB, HEOOXOIUMBIE JJIsl TOJTHOLEHHOTO
OCBOEHHUS MaTepHalia JaHHOTO Y4eOHOI0 Kypca U CMEKHBIX MaTeMaTHYECKUX y4EOHBIX KypPCOB.

Conepxanne nuHuu «CiydaiiHple COOBITHS M BEPOATHOCTH» CIYXHT OCHOBOHM Al (hOpMHUpPOBaHMS IPEICTABICHUH O pacrpeleleHuu
BEPOSITHOCTEN MEXy 3HAUECHUSMHU CIIy4aiiHbIX BEIWYMH. BaXXHYI0 4acTh B 3TOM COAEPKATEIBHOM JIMHUM 3aHUMAET U3y4YE€HNE TEOMETPUYECKOTO U
OMHOMUAIBHOTO PaCIpeieTICHUI 1 3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJIOraMH — MTOKa3aTeIbHBIM U HOPMAJIbHBIM pacipe/esIeHUsIMU.

Tembl, CBSI3aHHBIE C HEMTPEPHIBHBIMU CIIYYalHBIMH BEJIMYMHAMU U paclpeeseHUsIMU, aKLIEHTUPYIOT BHUMaHHE 00Yy4aroIUXCsl Ha OMUCaHUU
U U3YYEHHUH CIyYalHbIX SIBICHHH C MOMOIIbI0 HENpepbIBHBIX (QyHKIMH. OCHOBHOE BHUMaHME YJENSAETCS IMOKAa3aTeIbHOMY M HOPMaJIbHOMY
pacIpeneeHusIM.



B yueGHOM Kypce mpeaycMaTpuBaeTcsi 03HAKOMUTEIIBHOE M3YUYCHUE CBSA3H MEXIY CIy4alHbIMU BETMUYMHAMH U ONKCAHHE 3TOW CBS3U C
MOMOIIBI0 KOA(PUIMEHTa KOPPEISIUHI M €r0 BBIOOPOYHOTO aHAaJora. DTH JIEMEHTHI COJepKaHUs Pa3BUBAIOT TeMy «/luarpaMMbl paccerBaHUs»,
M3YYECHHYIO Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHus, 1 BO MHOTOM OIMPAIOTCS HA CBEICHHS U3 KypCOB anreOpbl U T€OMETPUH.

Emé oaun snemMeHT coaepkanusi, KOTOPbIA MPeAaracTcsi Ha O3HaKOMUTEIIbHOM YPOBHE — MOCIIE0BATEIbHOCTh CIyYalHbBIX HE3aBUCHUMBIX
COOBITHH, HACTYMAOIMX B EAMHUIYY BpeMeHH. O3HAaKOMJICHHE C paCIpEleiICHHEM BEPOSTHOCTEH KOJMYECTBA TAKUX COOBITHH HOCHUT
Pa3BUBAIOIIMK XapaKTep U SBISETCA aKTYAIbHBIM s OyaymiuxX aOUTYpPHEHTOB, MOCTYMAIOIIMX Ha y4eOHbIE CHENHaTbHOCTH, CBS3aHHBIE C
OOIIECTBEHHBIMU HayKaMU, TICUXOJIOTUEN U YIIPABJICHUEM.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuyenue yueOHOTO Kypca «BeposSTHOCTh M CTATHCTUKA» Ha yIIIYOJCHHOM YpoBHE OoTBOIUTCS 68 yacoB: B 10 kiacce — 34 vaca (1 4yac B
Heneno), B 11 kimacce — 34 gaca (1 yac B Heneno).

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

I'pad, cBsa3HbI rpad, myTH B rpade: nukisl U nenu. CteneHs (BaJeHTHOCTh) BeplIuHbL. ['padbl Ha mimockocTH. JlepeBbs.

CrnyyaitHble SKCIIEPUMEHTHI (OIBITHI) M CIy4alHble COOBITHSA. DieMeHTapHble cOObITUS (MCXOAbl). BeposTHOCTH ciydyallHOrO COOBITHS.
bnu3ocTh 4acTOThI U BEpOSITHOCTH cOOBITUI. CilydaliHble ONBITHI C PABHOBO3MOXHBIMU JIEMEHTAPHBIMHU COOBITUSIMHU.

Omnepauuu Haja CcOOBITUAMHU: TepeceyeHHe, OO0bEeIMHEHHE, NPOTHBOMNOJIOXKHBIE coObITHA. Juarpammbel Oinepa. Popmyna ClOXEHUs
BEPOSITHOCTEM.

VYcnoBHas BEPOSATHOCTb. YMHOXKEHHE BEpOSTHOCTEH. [lepeBo ciywyaiiHOro skcnepumenta. @opmyina monHoil BeposTHocTH. Dopmyna
baiieca. HezaBucumsble coObITHSI.

bunapHbIif ciyyaifHbIi ONBIT (MCHBITAHKE), yclieX U Heynada. HesaBucumble ucnbiTanus. Cepusi HE3aBUCHMBIX HMCIIBITAaHUM J0 MEPBOTrO
ycniexa. [lepecranoBku u akropuai. Yucno coueranuii. Tpeyroapuuk [Tackans. @opmyna 6unoma HeroToHa.

Cepus He3aBUCUMBIX HcnibITaHui beprymu. CiydaiiHblil BBIOOp M3 KOHEUHOI COBOKYITHOCTH.

Crnydaiinas BennunHa. Pacnpenenenue BepostHocTel. Jnarpamma pacnpenenenus. Onepanuu Haj Cy4ailHbIMM BEIMYMHAMH. buHapHas
ciyyaitHas BenuuuHa. [Ipumeps! pacnpeneneHuil, B TOM 4nciie TeOMETPUUECKOe M OMHOMHUAIIBHOE.

11 KJIACC

CoBMecTHOE pacrpeiesieHUe ABYX Cly4alHbIX BeauuuH. HezaBucuMeble ciydailHble BETUYUHBI.



MareMaruueckoe OXuJaHue ClydalHOW BeMYUHBI (pacnpeneneHust). [IpuMepsl npuMeHEeHUs MATEMaTHYECKOTO 0XKUIaHUs (CTpaxoBaHUE,
notepes). MartemaTHdeckoe OXHUIaHWEe OWHAPHOW CIydallHOW BeNMMUYWHBIL. MaTeMaTHYecKoe OXHUIAHWE CYMMBI CIy4YailHBIX BEIHYUH.
Matematuueckoe 0KHIaHue T€OMETPUYECKOTr0 U OMHOMUATILHOTO pacipeesieHuH.

Jucnepcuss W CTaHAApPTHOE OTKJIOHCHHWE CiIydailHOM BenuuuHbl (pacmupenerncHus). Jlucnepcuss OMHApHOW CIydalHOW BEJIWYHHBIL.
Maremarruueckoe OXUJaHUE MPOU3BEACHUS U JIUCIIEPCUsI CYMMbl HE3aBUCUMBIX CIy4alHbBIX BENWYMH. JlUcnepcus U CTaHIapTHOE OTKJIOHEHHE
OMHOMMAJTIBHOTO pacrpeeieHus. Jucnepcus u cTangapTHOE OTKIOHEHHE T€OMETPUUYECKOTO PACIpeIeICHHS.

HepaBenctBo UYeOniméBa. Teopema YeOwniméBa. Teopema bepnymm. 3akoH OoapIuxX uuces. BBIOOpOYHBIH METOJ HCCICIOBAHHIA.
Bri6opounsie xapaktepucTuki. OlLieHUBaHUE BEPOSTHOCTU COOBITHSA MO BBHIOOPOYHBIM AaHHBIM. [IpoBepka MpOCTEHIIMX TUIOTE3 C IMOMOIIBIO
M3YYEHHBIX paclpeiesICHUM.

HenpepsiBHble citydaiinble BeanuuHbl. [Ipumepbl. @yHKIHS IIOTHOCTH BEPOSATHOCTH paclpeferneHus. PaBHOMEpHOE pacipenesieHue U ero
cBOMcTBa. 3ajauu, NPUBOASILIME K I10Ka3aTeIbHOMY pAacCIpeleieHUI0. 3aJaud, MPUBOJALIME K HOPMalbHOMY pacopeneneHuro. DyHkuus
IUIOTHOCTH BEPOSITHOCTU TOKA3aTeIbHOTO pacrpeneieHus, (YHKIHMS IUIOTHOCTH BEPOSTHOCTH HOPMAIbHOTO pacnpeaeneHus. OyHKIHs
IJIOTHOCTU U CBOMCTBA HOPMAJIBHOT'O PaCIpeIeNICHHUS.

[TocnenoBaTenbHOCTh OIMHOYHBIX HE3aBUCHMBIX COOBITHH. 3a1aun, MPUBOSIIUE K pactpeaenenuto [Tyaccona.

KoBapuanus nByx cinydaitasix BenuduH. KoadduuenT muaeitHol koppesiiui. COBMECTHBIC HAOMIOACHHS IBYX BEIWYMH. BhIOOpOYHBII
Kod(hdULMEeHT Koppersuu. Paznuune Mexay TMHEHHON CBA3BIO U MPUYMHHO-CIEICTBEHHON CB3bl0. JInHeitHas perpeccus, METOI HAMMEHbBIITUX
KBaJpaToB.

INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCcKOro BOCIMTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TO3MIMHU OOYYarolIerocs Kak aKTHUBHOTO W OTBETCTBEHHOTO 4IJIEHA POCCHUICKOTo OOIIecTBa,
MPEJICTABICHHE O MAaTEeMAaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHMSI PA3NIUYHBIX CTPYKTYp, SBJICHUH, MPOLIEAYP TPakAaHCKOTO 00IIecTBa (BBIOOPHI,
OTIPOCHI U JIPYTO€), YMEHUE B3aUMOJICUCTBOBATh C COIMATEHBIMUA HHCTUTYTAMH B COOTBETCTBHUH C MX (DYHKIIMSIMU U Ha3HAUYCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh POCCUHCKON TpaKTAHCKOW HACHTUYHOCTH, YBKEHUS K TMPOIIJIOMY U HACTOSIIEMY POCCHMCKONW MaTeMaTHKH,
LIECHHOCTHOE OTHOLIEHUE K JTIOCTUKEHUSAM POCCUHUCKUX MAaTEMAaTUKOB U POCCHUMCKOW MAaTeMaTUYECKOM ILIKOJIbI, HCIIOJIb30BAHUE 3TUX JOCTUKEHUN
B JIpYTUX HayKaX, TEXHOJOTHsIX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



OCO3HAaHWE JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoja, c(HOpMHpPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTUYECKOTO TOBEICHWS,
CBSI3aHHOT'O C IPAKTUYECKMM IPUMEHEHHEM JOCTH)KEHHH HAyKW M JEeATENbHOCTBIO YYEHOIO, OCO3HAHUE JIMYHOIO BKJIAaJa B IOCTPOEHHUE
YCTOWYUBOTO OYIYILIEro;

4) 3cTeTHYECKOIr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOUYAS 3CTETHKY MAaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/a4, PELICHUH, pacCyXKICHUH,
BOCIIPUUMYUBOCTDb K MATEMATUYICCKHUM ACIICKTaM pa3JIMYHbIX BUIOB UCKYCCTBA,

5) pu3nveckoro BOCIUMTAHUSA:

c(OpPMUPOBAHHOCTh YMEHUSI IPUMEHATH MaTeMaTHUeCKHE 3HAHUS B MHTEpecax 3J0pOBOro U 6e30macHOro odpasa »KU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3JI0pPOBBIO (3I0pOBOE MUTAaHUE, COANAHCHPOBAHHBIN PEXUM 3aHATHI M OTAbIXA, pPEryiaspHas (Quanuueckas aKTUBHOCTB),
(1)I/ISI/I‘-ICCKOC COBCPUICHCTBOBAHUC ITPH 3aHATUAX CHOpTI/IBHO-O3IIOpOBI/IT€JII)HOI\/JI JACATCIIbHOCTBIO,

6) TpyaoBOro BocnuTaHUS:

TOTOBHOCTB K TPYIy, OCO3HAHUE LIEHHOCTU TPYIOIIO0US, HHTEPEC K PA3NUYHBIM cepaM MpodecCHOHATBHON IeATeIbHOCTH, CBA3aHHBIM C
MaTEeMaTHKON U e€ MPUIIOKEHUSIMU, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOp Oydyiieil mpodeccuu U pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO HAa TPOTSHKCHWH BCEH JKU3HU, TOTOBHOCTH K
AKTUBHOMY YYACTHIO B PCIICHHUU IMPAKTUYCCKUX 3ada4 MaTeMaTUYeCKOM HAITPaBJICHHOCTH,

7) 3K0J10TMYECKOr0 BOCTIMTAHUA:

c(hOPMHUPOBAHHOCTH YKOJIOTHUECKON KYIbTYpbI, IOHUMAHUE BIUSHUS COIMATBHO-DKOHOMUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOIHON U
COLIMAJIbHOW Cpefibl, OCO3HAHME IJI00AJIbHOIO XapaKTepa SKOJIOTMUECKUX MpoOJieM, OpUEHTAllMs Ha NMPUMEHEHUE MaTeMaTHUYeCKUX 3HaHWM s
penieHus 3a1a4 B 00J1aCTH OKPYKaIoIIel cpeibl, IIIaHUPOBAaHUE TTOCTYIKOB U OIEHKH MX BO3MOKHBIX MOCJIEACTBUH JJIsI OKPYKAIOIIEH CpeIbl;

8) HneHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKd U OOIIECTBEHHOH MPaKTUKH,
MOHMMaHNEe MaTeMaTHYeCKOH HAayKH KakK C(bepm JeJIOBEUECKOU JACATCIIbHOCTH, DTAIlOB eé Pa3sBUTHUA U 3HAYUMOCTH JIA PA3BUTUA HHUBUIIMU3ALIUU,
OBJIQJICHUE SI3BIKOM MATEMAaTHMKH W MAaTEMaTU4YECKOM KYJBTYpPOW KaK CPEICTBOM ITO3HAHMS MHpPA, TOTOBHOCTh OCYILECTBIISITH NMPOEKTHYIO U
HCCIIE0BATENbCKYIO ACSITENbHOCTh MHIUBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHBIE YHHBePCcAIbHbIE YUeOHbIe AeiCTBUS
ba3oBble Jjornueckue aAeMcTBus:
BBIABIIAT U XapaKTepI/ISOBaTB CyIIIeCTBeHHI)Ie HpI/ISHaKI/I MATECMATHUYCCKUX 06’I)eKTOB, HOHHTHﬁ, OTHOHIeHI/If/'I MC)K}Iy IIOHATUSIMU,
dbopmMynupoBaTh ONpEACIICHHs MOHATHM, YCTaHABIWBATh CYIIECTBEHHBIM MPU3HAK KiacCH(HUKAIMK, OCHOBAHMS NJisi 000OIIEHUs] U CpaBHEHUS,
KPUTEPUHU TPOBOAUMOIO aHAIIN3A;



BOCIIPUHUMATh, (OPMYIHPOBATh M MPEoOPa30BBIBATH CYXKACHUS: YTBEPAUTENbHbIE U OTpHUIATEIbHbIC, €IMHUYHBIC, YACTHbIE U OOIIHe,
YCIIOBHBIE;

BBISIBJISITH MAaTeMAaTUYECKHWE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTUBOpeuHs B (aKkTax, AAHHBIX, HAONIONEHUSX M YTBEPKICHUSX,
npesaraTb KpUTEpUu AJIsl BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUUI;

ACJIaTh BBIBOJbI C UCITIOJIb30BAHHUEM 3aKOHOB JIOTUKU, ACAYKTHBHBIX U HHAYKTUBHBIX yMOSaKHIO'-IeHI/If/'I, yMO3aKJIIO‘{eHI/Iﬁ 10 aHaJIOI'uH,

IIPOBOJAUTH CaAMOCTOSITEJIbHO JOKa3aTeJIbCTBA MATEMAaTUYECKUX YTBEP)KIEHUHN (IIpsIMbIE U OT NMPOTUBHOIO), BHICTpAaUBATh apryMEHTALMIO,
MIPUBOJIUTH PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHbIE CYXACHHS U BHIBOJIBI;

BBIOMpaTh croco0 perieHust yyeOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIIEHUs, BbIOUpaTh Hanbosee MOAXOAAIUN ¢ yuéToM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBble nccienoBareibckue 1elCTBUA:

UCIIOJIb30BaTh BONPOCHl KaK MCCIEN0BATEIbCKUII MHCTPYMEHT IMO3HAaHUS, (POPMYJIUPOBATh BOIPOCHI, (PUKCUPYIOLIUME MPOTUBOPEUUE,
po06yieMy, YCTaHAaBJIMBATh HCKOMOE U JJaHHOE, (JOPMUPOBATH TUIIOTE3Y, ApPTYMEHTHPOBATh CBOIO MO3ULIUIO, MHEHHE,

MIPOBOAMUTH CAMOCTOSTENIFHO CIUIAHUPOBAHHBIN YKCIIEPUMEHT, UCCIIEIOBAaHNE TI0 YCTAaHOBIEHUIO 0OCOOEHHOCTEH MaTeMaTHYeCKOro 00ObeKTa,
SABJICHUSA, IIPOLECCA, BBIABICHUIO 3aBHCHUMOCTEH MCKOY 06’I)€KTaMI/I, SABJICHUAMMU, ITPOLCCCAMU,

CaMOCTOSITENTLHO (OPMYJIMPOBATh OOOOIICHUS W BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHHS, HCCICIOBAHUS, OIICHWBATH
JIOCTOBEPHOCTbH MOTYYCHHBIX PE3YJIbTATOB, BHIBOJIOB U 00OOIICHHIA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIBUTATh MPEANOI0KEHHS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pa6ora ¢ undopmanmeii:

BBISIBIIATH IePUITUTHI HH(DOpMAIUHU, JaHHBIX, HEOOXOIUMBIX JIJIs OTBETA Ha BOTPOC U JIJIA PEIICHUS 3a/1a4H;

BBIOMpaTh MH(QOpPMAIMIO M3 MCTOYHHUKOB PA3IMYHBIX THUIOB, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH MH(DOPMAIIHIO
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

CTPYKTYpPUPOBaTh HH(GOPMAIIHIO, TPEICTABIIATH €€ B pa3IMUHBIX (popMax, WILTIOCTPUPOBATH TpadUUuecKu;

OLIEHHUBATh HAAEKHOCTh HH(OPMALIMU [TO CAMOCTOSATENBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe 1eCTBUSA

Oo0wmenue:

BOCIPUHUMATh U (OPMYIUPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBUSMHU U LENSIMU OOLIEHHUS, ICHO, TOYHO, TPaMOTHO BBhIpaXkaTh CBOIO
TOYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTaX, 1aBaTh IIOSCHEHMS 110 X0y pELIeHUs 3a1a4l, KOMMEHTUPOBATH ITOJYYEHHBIN pe3yJIbTaT;

B X07Ie 00CYKICHHUS 33]]aBaTh BOIPOCHI 110 CYIIECTBY 00CYKaeMOil TeMbl, IpOoOIeMbl, pelaeMoi 3a/1a4H, BEICKa3bIBaTh UJI€U, HAllETIEHHBIE
Ha TIOUCK PEIIeHHUs, COTIOCTABIIATh CBOU CYXJACHUS C CY>KICHUSIMH IPYTUX YYaCTHUKOB JHaliora, OOHapyKUBaTh pa3Indue U CXOACTBO MO3UIIHI, B
KOPPEKTHOH (opMe popMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

NPEJCTABIATh PE3YNIbTAThl PEIICHHS 33Jauu, SKCIICPUMEHTA, UCCIIEAOBAHMS, IIPOCKTA, CAMOCTOATEIBHO BHIOUPATh (JOPMAT BBHICTYIUICHUS C
yu€TOM 3a7a4 MPE3EHTALNN U OCOOCHHOCTEH ayIUTOPHH.



PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe AeiicTBUSs

Camoopranmusanus:

COCTABJIATh IUIaH, QJITOPUTM pELIeHMs 3aJadyd, BbIOMpATh CIOCOO pelleHus ¢ Y4ETOM HUMEIOIUXCA PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BApUAHThI PELICHUH ¢ y4ETOM HOBOM HH(pOpMALIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJJICKT:

BJIaJICTh HAaBbIKAMH MO3HABATEIBHON pedieKcHn KaKk OCO3HAHHS COBEPIIAEMBIX JEHCTBHI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB,
BJIAJIETh CIIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJIS IIpOLiecca U pe3yibTaTa pelleHHsl MaTeMaTHYeCKOH 3a/1a4H;

IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPH PELICHMM 3aJa4d, BHOCUTH KOPPEKTHBBI B AEATEIBHOCTH Ha OCHOBE HOBBIX
0OCTOSITENCTB, JAHHBIX, HAWJACHHBIX OMIMOOK, BBISABICHHBIX TPYIHOCTEH;

OLIEHHUBATh COOTBETCTBUE PE3YJIbTaTa LEIHU U YCIOBUAM, OOBSICHATH NPUUYUHBI JOCTHXKEHUS UM HETOCTUKEHUS PE3Yy/IbTaTOB A€ TEIbHOCTH,
HaXO/UTh OLIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

CoBMmecTHast 1eATEIBHOCTD:

IIOHUMATh ¥ HCIOJIb30BaTh MPEUMYILIECTBA KOMAHJHOW M HMHIUBUAYAIbHOW pabOThl IpHU PELIEHUH Y4EOHBIX 3ajad, IPUHUMAThH LIEb
COBMECTHOI JIeATENbHOCTH, IUIAHUPOBATh OPraHU3aI[MI0 COBMECTHOM pabOThl, pacpeaessaTh BUIbl paboT, 10roBapuBaThCs, 00CYKIaTh MPOLECC
U pe3yabTat paboThl, 0000111aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNIOBHIX hopmax paboThl (00CykaeHUsl, 0OOMEH MHEHUH, «MO3TOBbI€ IITYPMbI» U UHBIE), BBIMOIHATH CBOIO YacTh pabOThI
U KOOPJIMHUPOBATH CBOW JEHCTBHUS C APYIMMM 4Yj€HaMH KOMaHJbl, OLIEHHBATh KAaue€CTBO CBOEr0 BKJIAJa B OOIMIMHA MPOAYKT MO KPUTEPUSIM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

K koniy 10 kaacca oOyyaromuiicss HAy4uTCs:

cBOOO/IHO OINEpUPOBaATh MOHATUAMU: Tpad, MIOCKUM rpad, cBA3HbIN rpad, myTh B rpade, Lenb, UK, JepeBO, CTENEHb BEPIUINHbI, 1EPEBO
CIIy4allHOTO SKCIIEPUMEHTA;

CBOOOJHO OIEPUPOBATh MOHATUSMHU: CIyYalHBIM HKCHEPUMEHT (OMbIT), Cly4yailHoe cOOBITHE, 3JIEeMEHTAapHOe Cciy4aiiHoe CcOObITHE
(311eMeHTapHBINA UCXO0]1) CIYYalHOTO OMbITa, HAXOIUTh BEPOSATHOCTH COOBITUH B ONBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU;

HaxoJUTh W (QOPMYIHPOBATH COOBITHS: TepeceueHrne, OOBETUHEHHWE [aHHBIX COOBITHH, COOBITHE, TPOTHBOMOJOXKHOE JaHHOMY,
MCIOJIb30BaTh JUarpamMmbl Diifiepa, KOOpIWHATHYIO MPSAMYIO JJIs pelIeHUs 3a/iad, MOJb30BaThCsl (GOPMYISION CIIOKEHUS BEPOSITHOCTEH s
BEPOSITHOCTEH JABYX U TPEX CIIy4allHBIX COOBITU;



OIIEPUPOBATH MOHATUSAMHU: YCIIOBHAS BEPOATHOCTh, YMHOKEHHE BEPOATHOCTEH, HE3aBUCUMBIE COOBITHS, IEPEBO CIIYUaifHOTO SKCIIEPUMEHTA,
HAXO/IUTh BEPOATHOCTH COOBITUH C OMOIIBIO MPAaBUIIa YMHOXKECHHS, I€PEBA CIyYalHOTO OIBITA, UCIOIB30BATH (POPMYILY IOJHOW BEPOSTHOCTH,
¢dopmyny baileca npu perieHnu 3a1ad, onpenensaTh HE3aBUCUMOCTb COOBITHI 110 (popMyJsie U 110 OPraHU3aALUU CIYyYaiHOT0 SKCIEPUMEHTA;

IPUMEHATh U3y4eHHbIE KOMOMHATOPHbIE (POPMYJIBI ISl IEPEUUCICHHSI 3JIEMEHTOB MHOKECTB, SJIEMEHTAPHBIX COOBITUIN CIIy4alfHOTO OIIbITA,
pellIeHus 3a/1a4 110 TEOPUU BEPOSTHOCTEM;

CBOOOJHO OIEPUPOBATH MOHATHUAMHU: OWHAPHBIA CIy4YailHBIM OMBIT (MCIBITAaHUE), YCIIEX M HeyAaya, He3aBUCHMBbIC HCIBITAHUS, Cepus
UCIBITAHUN, HAXOIUTh BEPOSITHOCTH COOBITHIA: B CEpUM UCHBITAHUHN JIO NIEPBOTO yCIleXa, B CEpUU UCHBbITAaHUN bepHyiiu, B OmbITe, CBSI3aHHOM CO
Clly4ailHbIM BBIOOPOM M3 KOHEYHOH COBOKYITHOCTH;

CBOOOJHO OIEpUPOBaTh IMOHATHUAMH: CIydaiiHas BeJIUYMHA, DPACHpPE]esIeHUEe BEpOSTHOCTEH, aAMarpamma pacmpeneineHusi, OuHapHas
cilydaiiHasl BEJIMYKMHA, TEOMETPUUYECKOE, OMHOMUAIBHOE PACIIPEIETICHHE.

11 KJIACC

K konmy 11 kiacca 00ydaronuiicss HAYIUTCS:

OTepUPOBATH MOHATUSIMHU: COBMECTHOE PaCIpPEACIICHUE ABYX CIYYalHBIX BEJIIMYWH, UCIIOJIH30BATh TAOJIMIy COBMECTHOTO pacIpeiesieHus
JBYX CIIy4alHBIX BEJIMYUH JJIs BBIACTICHUS pacipeeeHUs KaK 10l BETUYUHBI, ONPEEICHUS He3aBUCUMOCTH CIy4ailHbIX BEJIUYUH;

CBOOOJIHO OMEpUPOBATh TMOHITHEM MAaTEMaTHYeCKOrO OXXKHUIAHUS CIy4ailHON BeNMMUYWHBI (pacmpeieneHus), MNPUMEHSITh CBOWMCTBA
MaTeMaTUYeCKOT0 OXKUIAHUS TIPH PEIICHUH 3a/1a4, BEIUUCIISATh MAaTEMAaTUUECKOE 0KUIaHIe OMHOMUATILHOTO U TEOMETPUUYECKOTO pacpe/IeICHUN;

CBOOOJTHO ONEPHPOBATH TOHATHUSIMHU: JUCIIEPCUS, CTAHJAPTHOE OTKIOHEHHE CIy4yaHOW BEJIIMYWHBI, MPUMEHSATH CBOICTBA IUCIIEPCUU
CIIy4aiilHOM BeNHUYMHBI (pacrlpeeNieHus) MpH PeUIeHUH 3a7ad, BBIUKCIATh AUCIEPCUI0 U CTAaHAAPTHOE OTKIOHEHHWE T'€OMETPHUYECKOro U
OMHOMHUABHOTO pacIpe/ieTICHHI;

BBIYUCIISITH BRIOOPOYHBIE XAPAKTEPUCTUKH IO JAHHOW BBIOOPKE M OLIEHUBATHh XAPAKTEPUCTUKH T€HEPAIBHOW COBOKYMHOCTH JIaHHBIX II0
BBIOOPOYHBIM XapakTepucTukaM. OILIEHHBaTh BEPOSTHOCTH COOBITUA M TIPOBEPATH MPOCTEUINNE CTATUCTUYECKHE THUIOTE3bl, TOJb3YAChH
M3YYEHHBIMU PACTIPEICICHUSIMHU.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne ni/m Konrpoabnsie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 DeMeHTHI Teopuu rpados 3
2 CrnyvaiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusIMH. ClI0’)KEHHE U YMHOXKEHUE 5
BEPOSTHOCTEN. Y CJIOBHAs BEPOSITHOCTb.
HeszaBucumsble coObITUS
4 OneMeHTbl KOMOMHATOPUKH 4 1
Cepuu nocie1oBaTeNbHbBIX UCTIBITAHUI.
5 Wcnbitanus bepaymim. CiaydaiiHelid BBIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CriyuyaiiHble BEJIMUNHBI U paclIpeeIeHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
KosauuecTBo 4yacoB DJIeKTPOHHbBIE
HauMeHoBaHuUe pa3iejioB H TeM uu(poBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (mupp )
NPOrpaMMblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 3aKoH OOJIBIINX YUCEI 5
2 DJIEMEHTHI MAaTEMAaTUYECKON CTATUCTUKH 6
HenpepsiBHBIE CiTydaliHbIE BETMYHHBI
3 (pacmpenesieHus ), MoKa3aTelIbHOE U 4
HOPMAaJIbHOE pacpeeICHHS
4 Pacnpenenenne I1yaccona 2
5 CBsI3b MEX/Ty CITyYailiHBIMH BETMYMHAMU 6
6 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 0




MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O IPEIMETA «MATEMATHKA»

Ne i/

HaunmeHoBaHMe 00LEKTOB U CpeacTB MaTepuAJIbHO-TEXHUIECCKOI'O odecneyeHUus

1. Ilepeyensb yueOHO-MeTOANYECKOTO OOeciedeHU s

1.1. «Anrebpa u Havana ananu3za 10-11» F0.M. Komsrun «M3narensctBo «lIpocsemenne» 2019
1.2. «I"'eometpust 10-11» JI.C. Atanacsn M3natensctBo «IIpocsemenue» 2020
1.3.

«Beposaraoctb u cratuctuka 10-11» W.JI. bponckuii «Mocksa» 2009

2. lu¢posbie 00pa3oBaTe/ibHbIE PecypChl

2.1. http://fcior.edu.ru/ - denepanbHbIi MOPTAI MKOIBHBIX U(YPOBBIX 00pa30BATEILHBIX PECYPCOB

2.2. http://www.school-collection.edu.ru/ - nudpossie 06pa3oBaTeIbHBIC PECYPCHI IS 001IC00pa30BaTEIBLHOMN IIKOJIBI
2.3 Meroanueckue Buaeoypoku — EnuHoe conepikanue odmiero oobpasopanus (edsoo.ru)

24 Metonnyeckue keiichl — EnuHoe coneprxanue oomiero oopasopanus (edsoo.ru)

2.5

Bupryanbabie 1adopaTopHbIE U IIpaKTUYeCcKue padoThl Ha YIiIyOJIeHHOM YPOBHE OCHOBHOI'O 00111ero o0OpaszoBanusd (edsoo.ru)

3. Texunueckue cpeacraa 00y4eHHs

3.1 Kommerotep — pabodee MeCTo yuuTens 1
3.2 IIpoektop 1
3.3 MOy 1
3.4 YcrpoiicTBa BbIBOJIA 3BYKOBOM MH(OpMAIMK (KOJIOHKH) 1
3.5. 1

[pesenraruu (IIOP) https://edsoo.ru/metodicheskie_videouroki/



http://fcior.edu.ru/
http://www.school-collection.edu.ru/
https://edsoo.ru/metodicheskie_videouroki/
https://edsoo.ru/metodicheskie_kejsy/
https://content.edsoo.ru/lab/

