IMPUJIOXEHMUE 1

K OCHOBHOHM 00pa3oBaTeJIbHOM MporpaMmme
cpeziHero o0ero oopa3oBaHus, IPUHATOH
HAa 3aceJaHUU IeJarorn4eckoro coBeTa
IIporokomn ot 28.08.2023 Nel,
YTBEPKIEHHOHN IMPUKA30M IUPEKTOpa

ot 30.08.2023 Ne134/01-11

PABOYAS ITPOT'PAMMA
CPEJHEI'O OBHIEI'O OBPA3OBAHUSA
MO NPEJIMETY «MATEMATHUKA. YIJIYBJIEHHBIY YPOBEHDb»
(mms 10-11 xmaccoB)

anrebpa u Hauasia MaremaTrueckoro ananmsa (1D 1798729)
reometpus (ID 1799135)
BeposTHOCTH U cratuctuka (1D 3680774)

2023



HOSACHUTEJIBHAS 3AIIUCKA

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «MATEMATHUKA»

Pabouas mporpamma mno ydeOHOMY mpenMeTry «Marematuka» yriayOnéHHoro ypoBHs Uit oOydaromuxcs 10—I11 kimaccoB paspaborana Ha
ocHoBe DenepanbHOrO TOCYAApCTBEHHOrO OOpa30BaTENBbHOTO CTaHAapTa CpeAHero oOlmiero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHPOBBIX
TpeOoBaHUH, MPEIBABISEMBIX K MaTeMaTHUYECKOMY O00pa30oBaHUIO, U TPAAMIMNA poccuiickoro obpa3oBaHus. Peanuzanus nmporpaMMbl obecriedynMBaeT
OBJIQJICHHE KJIIOYEBHIMU KOMIIETEHIUSIMHU, COCTABJSIIOIIMMH OCHOBY [UIsl CaMOpa3BUTHUA M HENPEPHIBHOTO OOpa3oBaHMsI, IEIOCTHOCTh
OOIIEKyIBTYPHOTO, TUYHOCTHOT'O U TIO3HABATENLHOTO PA3BUTUS TMYHOCTH 00YUArOIIHUXCS.

B paboueit nporpamMme ydTeHbl HeU U mojoxkeHus «KoHIenuuu pa3BUTUs MareMarudeckoro odpazoanusi B Poccuiickoit @enepannmny. B
COOTBETCTBHH C HAa3BaHMEM KOHIICTIIIMM MaTeMaTH4eCKOe 00pa3oBaHME JIOJDKHO, B YaCTHOCTH, PEIIaTh 33aqady oOecredeHuss HeoOXOqUMOTO CTpaHe
YHcia BBITYCKHUKOB, MaTeMaTHUECKas TOATOTOBKA KOTOPBIX JOCTATOYHA YIS MPOJODKEHUS 00pa30BaHMS 10 Pa3UYHBIM HAIPABICHUSM, BKIIOYAs
NPEroIaBaHie MaTEMAaTHKH, MaTeMaTHYeCKHUE HCCIeAO0BaHUs, paboTy B chepe MHYOPMAIMOHHBIX TEXHOJIOTHHA W Jp., a TaKKe OOECIICYCHHS IS
KaKJ0ro 00y4yaromierocsi BO3MOXKHOCTH JOCTHIKEHHS MaTEMaTHUeCKON MOATOTOBKM B COOTBETCTBUU C HEOOXOAMMBIM eMy ypoBHeM. MMeHHO Ha
pellleHre 3THX 3aja4d HallelieHa padoyasi mporpaMmma yriryoJIEHHOTO YPOBHSL.

B snoxy umudposoit Tpancdopmarium Becex chep yeroBeueckon AesTeIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3
XOpoIIei MaTeMaTHYeCKOW MOJrOTOBKH. JTO OOYCIOBICHO T€M, YTO B HAIIM JHHU PACTET YUCIIO CIEUATBHOCTEH, CBA3aHHBIX C HEMOCPEACTBEHHBIM
MIPUMEHEHUEM MaTEMaTUKH: U B chepe SKOHOMUKH, U B OM3HECE, U B TEXHOJOTUYECKUX O0IacTsIX, U Jake B TyMaHUTapHBIX cepax. Takum oOpazom,
KpyTr 00y4aromuxcs, AJi KOTOPbIX MaTeéMaTuKa CTAaHOBUTCS 3HAYMMbBIM IIPEAMETOM, (yHIaMEHTOM 00pa30BaHuUs, CYILIECTBEHHO pacuiupsiercs. B Hero
BXOJIAT HE TOJBKO OOydaroluecs, IJIaHUPYIOIIUE 3aHUMAThCSl TBOPUECKOM M MCCIen0BaTeNIbCKOW paboToil B 00nacTh MareMaTHKH, UH(POPMaTHUKH,
(GU3HUKHN, SJKOHOMUKU U B IPYTUX 00JIaCTAX, HO U T€, KOMY MaTeMaTuKa Hy»Ha I UCIOJIb30BaHUS B MPOPECCHSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C
HEW.

[IpuknanHas 3HAYMMOCTH MaTeMaTHKH OOYCIOBJIEHAa TeM, 4TO €€ MpeaMEeTOM SBISIOTCS (QyHIaMEHTAIbHBIE CTPYKTYpPHl HAIIETO MHpa:
MPOCTPAHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIC OTHOIICHUS, (PYHKIIHMOHATbHBIE 3aBUCUMOCTA M KATETOPUU HEOMPENeIEHHOCTH, OT MPOCTEHIINX,
yCBaMBAEMbIX B HEMOCPEJICTBEHHOM OIBITE, 1O JOCTATOYHO CIOKHBIX, HEOOXOMMMBIX ISl Pa3BUTHUS HAyYHBIX U TEeXHONOrMdyeckux wuued. bes
KOHKPETHBIX MaTE€MaTUYECKUX 3HAHUN 3aTPYyJAHEHO MOHWMAHHE MPHUHIIMIIOB YCTPOMCTBA M MCIOJIB30BAHUS COBPEMEHHON TEXHHMKH, BOCIPHUSTUE U
WHTEPIpETaIs Pa3HOOOpa3HOW COIMAIBHONW, SKOHOMHYECKOW, MOJUTHYECKON uH(popManuu, Manodd(EeKTHBHA TOBCEAHEBHAS TMPAKTHUYECKAsS
nesTenbHOCTh. Bo MHOTHX chepax mpodeccnoHanbHOM eATeNbHOCTH TPEOYIOTCS YMEHHUS BBIIOJIHATh PACUETHI, COCTABISTh aJTOPUTMBbI, IPUMEHATH
(GbopMyIibl, TPOBOAUTH FEOMETPUUECKHUE U3MEPEHUSI U TIOCTPOEHUS, YUTaTh, 00padaThIBaTh, HMHTEPIIPETUPOBATh U MPEACTABIATh HHGOPMAIIUIO B BUIE
Tabyull, AMarpaMm U rpauKoB, TOHUMATh BEPOSATHOCTHBIN XapakTep CIIy4alHbIX COOBITHIA.



OpnHOBpeMEHHO ¢ paciupeHreM chep MPUMEHEHUs MaTeMaTUKU B COBPEMEHHOM 00111ecTBe BCE 00Jiee BaKHBIM CTAHOBUTCA MaTeMaTUYECKUI
CTWJIb MBILUIEHUS, IPOSBISIOLUINIICS B ONPENEIEHHBIX YMCTBEHHBIX HaBblkax. B mponecce m3ydeHus: MaTeMaTHUKU B apceHal NPUEMOB U METO/OB
MBIIICHHUS YeJI0BEKA €CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHAYKIUS U JeAyKLus, 0000IIeHne U KOHKPETU3aIHs, aHaJIH3 U CUHTE3, KIacCU(pUKAIHS
U cucTemMaru3anus, a0cTparupoBaHue u aHajorus. OOBEKThl MaTeMaTHYECKUX YMO3AKIIOYCHHMH, MpaBWiIa UX KOHCTPYHUPOBAHHS PACKPBIBAIOT
MEXaHU3M JIOTUYECKUX IMOCTPOCHHM, CIIOCOOCTBYIOT BBIpaOOTKE yMEHHs (HOpMyIupoBaTh, 0OOCHOBBIBATH M JOKa3bIBAaTh CYXKACHHUS, TEM CaMbIM
(GbOpMUPYIOT TOTUYECKUI CTHIIb MBIILIEHUS. Beayias poias NpuHaIeKUT MaTeMaTuke B (QOPMHUPOBAHUH AITOPUTMHUYECKONH KOMITOHEHTHI MBIIUICHUS
1 BOCIIMTAaHUM YMEHUHM JEHCTBOBAThH 10 3aJaHHBIM aJTOPUTMAM, COBEPLICHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATh HOBbIE. B mpouecce pemieHus
3aJla4 — OCHOBBI JIJISl OpraHU3allK y4eOHOM JesTeIbHOCTH Ha ypOoKaX MaTeMaTHKU — Pa3BUBAIOTCS TBOPYECKAs U MPUKIIAAHAS] CTOPOHBI MBIIITICHHUS.

OOyyenne mMatemaTuke Aa€T BO3MOXKHOCTh Pa3BUBATh Yy YUallUXCAd TOYHYIO, PAllMOHANBHYIO U HH(POPMATHUBHYIO pE4Yb, YMEHHE OTOMpATH
HanboJIee MOAXO0AIINE S3IKOBBIC, CHMBOJIMYECKHE, TPaQHUECKUE CPEICTBA IS BEIPAKEHUS CY)KICHUH U HATJIATHOTO MX TPEICTaBICHUSI.

Heo0xoauMbIM KOMIIOHEHTOM OOIIeH KyJbTyphl B COBPEMEHHOM TOJIKOBAHUHM SBISIETCS OOIIee 3HAKOMCTBO C METOJaMHU IIO3HAHUS
JeWCTBUTENIFHOCTH, TPEICTABICHHE O IMPEIMETe W METOJIE MAaTeMaTHKH, €ro OTIMYHSAX OT METOJOB E€CTECTBEHHBIX M TyMaHUTApHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHUSI MATEMaTHUKH JUIS PEIICHUS HAYYHBIX M MPUKIATHBIX 3a7ad. Takum o0pa3oM, MaTeMaTHYeCKoe 00pa30BaHNe BHOCUT CBOM
BKJIaJ B pOpMUpPOBaHUE OOIICH KYIbTYPhl YETOBEKA.

W3ydyeHre MaTreMaTHKH CIIOCOOCTBYET SCTETHUECKOMY BOCIHUTAHUIO 4YEJIOBEKA, MOHUMAHHIO KpPacoThl M U3AIIECTBA MATEeMAaTUYECKUX
paccyXIeHUI, BOCIPUATUIO TEOMETPUUECKUX POPM, YCBOCHUIO UJIEU CUMMETPHUHU.

HNEJIN U3YYEHUSA YYEBHOTI'O IIPEJIMETA «MATEMATHUKA»

[TpuopureTHBIMU LIENIIMU 00y4eHust MmatemaTrke B 10—11 kinaccax Ha yriayOJIE€HHOM ypOBHE MPOJIOJIKAIOT OCTABaThCS:

e (dopmupoBaHUE IEHTPATBHBIX MAaTEMaTHYECKHX TMOHATUN (YUCIO, BETUYMHA, TeoMeTpuueckas (urypa, mepeMeHHas, BEpOSTHOCTb,
GyHKIMSA, TPOU3BOJHAS, HMHTErpall), OOECIEeUMBAIOIINX MPEEMCTBEHHOCTh M TEPCIEKTHMBHOCTh MaTEeMaTHUYeCKOro oOpazoBaHUs
00ydJaromuxcs;

® TMO/BEJICHUE YYAIIUXCS HA JOCTYIMHOM JJis HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U MAaTEeMAaTHKU U OKPYXKAIOIIETO MUpPa, TOHUMAaHHUIO
MaTeMaTHKH KaK 4acTH OOIIel KyTbTyphl YEIOBEUECTBA,

L Pa3BUTHUEC UHTCIIICKTYAJIbHBIX W TBOPUYCCKHUX cnocoOHOCTEH ydamuxcs, O3HaBaTEILHOU AKTHUBHOCTH, HCCIICAOBATCIBbCKUX yMeHHfI,
KPUTHUYHOCTH MBIIIIJICHUA, MHTCPECA K U3YYCHHUIO MATCMATHUKH,

e (dopmupoBaHue (YHKIIMOHATHLHOW MaTeMaTHYECKOW TPaMOTHOCTU: YMEHHUS paclo3HaBaTh MaTeMAaTUUYECKHWE AaCMEKThl B PeallbHBIX
JKU3HEHHBIX CHUTYallUSIX W TpPU M3YUYEHUU JPYrHX Y4eOHBIX TPEIMETOB, TMPOSBICHHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
q)OpMy.]'II/IpOBaTB HUX Ha SA3BIKEC MATCMATHKH W CO3JaBaTb MAaTCMAaTHYCCKUE MOACIIHU, MMPUMCHATH OCBOEHHEIN MaTeMaTUYECKUU armapar
JUTS pEIICHUS TPAKTHKO-OPUEHTHPOBAHHBIX 33]1a4, MHTEPIPETHPOBATH U OIICHUBATH IMOJTYYCHHBIE PE3YIbTATHI.

OcCHOBHBIE JIMHUM CcoOJepXkaHuid Kypca Marematukun B 10 —I1lkmaccax yrmyOnéHHoro ypoBHsS: «UMcna W BBIYHMCICHHA», «AIredpar
(«AnreOpanyeckrie BbIpakeHUs», «YpaBHEHUs U HEpaBeHCTBa»), «Hauana maremaTnueckoro aHamuszay, «l'eomerpus» («I'eomerpudeckue Gurypsl u



X cBoicTBay, «/3MepeHne reoMeTpuuecKuX BEIUYUH»), «BepoATHOCTh W CcTaTUCTUKa». JlaHHBIE JIUHUU Pa3BUBAIOTCS MapajllelIbHO, KaXKIas B
COOTBETCTBHHM C COOCTBEHHOH JIOTMKOH, OJHAKO HE HE3aBUCHMO OJHA OT APYrod, a B TECHOM KOHTAaKTe M B3aumojeiictBuu. Kpome storo, mx
O00BEIUHSET JOrHYecKasi COCTABIISIONMIAs, TPAAULMOHHO MPHUCYIAs MaTeMaTHKE W MPOHHU3BIBAOIIAs] BCE MAaTEMaTHUECKUE KYypPChl M CO/IEpIKaTeNIbHBIC
muand. ChopmynupoBannoe B DeepaIbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE CPEeTHEro oOmero oopazoBaHus TPeOOBaHUE «yMEHHUE
OIIEPUPOBATH NOHATHIMMU: ONpPEACICHUE, aKCHOMa, TEOPEMa, CIIEACTBHUE, CBOWCTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCHIBHBIC ()OPMYITHPOBKH; YMEHHE
dbopMynupoBaTh 0OpaTHOE W IMPOTUBOMOJIOXKHOE YTBEP)KICHHE, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, HCIOIH30BaTh METOJ MaTeMaTH4YeCKOU
MHIYKIMH; TPOBOJUTE JJOKA3aTEeIbHbIE PACCYKICHUS MIPU PELICHUH 3a]1a4, OLICHUBATh JIOTUYECKYIO MTPABIIIBHOCTh PACCYKIECHUI» OTHOCUTCS KO BCEM
Kypcam, a popMUpPOBaHHUE JIOTHYECKUX YMEHUH pacipeensieTcs Mo BceM rojaM oOydeHus Ha YPOBHE CpeIHero o0uiero oopa3oBaHus.

MECTO YYEBHOI'O TIPEIMETA «MATEMATHUKA» B YYHEBHOM IIJIAHE

B cootBercTBUM ¢ DepepanbHBIM rOCyIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CpPEIHEro o0mero oO0pa3oBaHHUs MaTeMaTHKa SIBJISETCS
00s13aTeIbHBIM MPEAMETOM Ha JIAaHHOM YpOBHE oOpaszoBanus. Hactosmieit paboueil mporpamMmoii mpeaycMaTpruBaeTcss U3y4eHHe YIeOHOTo mpeaMeTa
«MaremaTtka» B pamMKkax TpEX y4eOHBIX KypcoB: «AnreOpa W Hayalla MaTeMaTHUeCKoro aHaimszay», «['eomerpus», «BeposSTHOCTb U CTAaTUCTUKAY.
dopMUpOBaHUE JIOTHUYECKUX YMEHHI OCYIIECTBIISETCS HAa MPOTSHKEHUH BCEX JIET OOYYEHHUsS B CTapIICH IIKOJIE, a 3JIEMEHTHI JIOTUKU BKIIFOYAIOTCS B
CoJiep>KaHue BCEX HA3BAHHBIX BBIIIE KYPCOB.

B YuebnoMm miane Ha nzydenue mareMatuku B 10—I11kiaccax Ha yrnyOia€HHOM ypoBHE OTBOAMTCS 8 y4eOHBIX 4acOB B HENENIO B TEUCHHUE
Ka)KJ0To rojia o0yueHusi, Bcero 544 yueOHBIX 4acoB.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOTI'O ITPEJIMETA «MATEMATHUKA»

OcBoenue yuebHOro npenMera «MaremaTHKa» JIOJKHO OOecrednBaTh JIOCTH)KEHHE Ha YPOBHE CPEIHEro oOIIero oOpa3oBaHHUs CIEIYIOIIMX
JIMYHOCTHBIX, METANPEIMETHBIX U NMPEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3YIbTATBl OCBOCHUSA TPOTPAMMBI y‘-IC6H01" O IpCeaAMECTa «MatemaTuka XapaKTCPUIYIOTCH:

I'pakjaHCKOE BOCIIMTAHUE:

C(bOpMI/IpOBaHHOCTLIO rpamﬂchxoﬁ IIO3UIIMH 06yqalomeroc;1 KaKk aKTUBHOIO H OTBCTCTBCHHOI'O YICHaA pOCCHfICKOFO 06H_[CCTBa,
MNpEACTABJICHUEM O MATCMATHUYCCKUX OCHOBAX (I)yHKLII/IOHI/IpOBaHI/ISI Pa3JINYHLBIX CTPYKTYD, ﬂBHeHHﬁ, npoucayp rpaxaaHCKoro O6IJ_I€CTB3. (BLI60pBI,

OTIPOCHI | TIP.), YMEHHUEM B3aUMOJICHCTBOBATH C COIIMABHBIMA MHCTUTYTAMHU B COOTBETCTBUU C UX (PYHKITUSIMH U Ha3HAYCHHUEM.
ITaTpuoTHYeCcKOEe BOCOIUTAHUE:




c(hOpPMHUPOBAHHOCTHIO POCCUHCKOM TPakTaHCKON MACHTUYHOCTH, YBOXKCHHS K MPOILIOMY U HACTOSIIEMY POCCUHCKOM MaTeMaTHKH, IICHHOCTHBIM
OTHOIIIEHUEM K JIOCTHXKECHHUSIM POCCUHCKHMX MAaTEMATUKOB M POCCHUMCKOM MAaTeMaTUYECKOW IIKOJIbI, K MCIIOJb30BAHUIO ITUX JOCTHXKEHUN B JPYTUX
HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMHUKHU.
JyXOBHO-HPABCTBEHHOE BOCIUTAHUE:!
OCO3HAHUEM JYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoaa; chopMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS, CBI3aHHOTO

C IIPAKTHUYCCKUM ITPUMCHCHHUEM I[OCTI/I)KGHI/II\/'I HaYKU U ACATCIbHOCTBIO y‘léHOFO; OCO3HAaHHEM JIMYHOI'O BKJIaga B IIOCTPOCHUEC YCTOI\/’I“II/IBOFO 6yny1uero.
OCTETUYECKOE BOCITMTAHHUE:

ACTETUYCCKUM OTHOIICHHEM K MHpPY, BKIIOYAs ICTETHKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEUICHUMN, PacCyKICHUN;
BOCIIPUMMYHUBOCTBIO K MAaTEMaTHYECKUM aCIIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

dDuznyeckoe BOCHUTAHHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS MPUMCHITh MaTeMaTHYECKHE 3HAHWS B MHTEpecax 3J0pPOBOTO M Oe30macHoro odpasa KM3HHU, OTBETCTBEHHOIO

OTHOIICHHUS K CBOEMY 3/I0pPOBBIO (30POBOE NHUTAaHWE, COATAHCHPOBAHHBIN PEXKUM 3aHATHH M OTIbIXa, peryisipHas (U3N4ecKas aKTHBHOCTH);
(U3NIECKOTO COBEPIICHCTBOBAHMUS NIPU 3aHATHSIX CIIOPTUBHO-0310POBUTEIHHOM €A TEILHOCTHIO.
TpynoBoe BociuTaHue:
TOTOBHOCTBIO K TPYZy, OCO3HAHHUEM LIEHHOCTH TPYAOIIO0US; HHTEPECOM K pa3iIuyHbIM chepaM MpodhecCUOHATbHON AesITeIbHOCTH, CBA3aHHBIM

C MaTeMaTHKOW M € MPHIOKECHUSIMH, YMCHUEM COBEpIATh OCO3HAHHBIN BHIOOP Oyayliel mpodeccHu W peain30BbIBATH COOCTBCHHBIC JKU3HCHHBIC
IJIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MAaTeMaTH4YeCKOMY OOpa3OBaHHUIO U CaMOOOpPA30BaHUIO HAa MPOTSDKEHWH BCEHM KM3HM, TOTOBHOCTHIO K
aKTUBHOMY yUYacCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTEeMaTHIECKOM HAIPABIEHHOCTH.

ODKOJIOTHYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO 3KOJOTHYECKON KYJIbTYpbl, TOHUMAHUEM BIIMSIHUS COLMATIbHO-DPKOHOMHUYECKHX MPOIECCOB Ha COCTOSHUE NMPUPOIHOU U
COLIMAJIbHOW Cpe/ibl, OCO3HAHUEM TIJI00aIbHOTO XapaKTepa SKOJIOIMUYECKUX MpoOsieM; OpHUeHTalueld Ha MPUMEHEHHE MAaTeMaTH4eCKUX 3HaHWM st
pelIeHns 3a/1a4 B 00J1aCTH OKpY Karollell cpebl, INIaHUPOBAHUS TOCTYIKOB M OLEHKH UX BO3MOXHBIX IOCJIEICTBUH /7151 OKPY>KaIOILEH Cpebl.

LleHHOCTH HAyYHOTO NTO3HAHUSA:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU M OOIIECTBEHHOH MPAaKTUKU, TOHUMaHUEM
MaTeMaTHYeCKOM HayKu Kak c(epbl 4elOBEYEeCKOM AEATENbHOCTH, HTANOB €€ pa3sBUTHS M 3HAYUMOCTH JUISl PAa3BUTHUS IMBHIM3ALUH; OBJIaJCHHEM

SI3BIKOM MaTE€MaTHKH U MaTeMaTHYECKOM KynLTypOfI KaK CpCACTBOM IO3HAHUA MHPA; TOTOBHOCTHIO OCYHICCTBIIATH MPOCKTHYIO U UCCICAOBATCIILCKYIO
ACATCIIBHOCTD MHAUBUAYAJIbHO U B I'PYIIIIC.

METAIPEAMETHBIE PE3YJIbTATDHI

MeTtanpeameTHble pe3yabTaThl OCBOEHHUS MPOrpaMMbl yueOHOro mpeamera «MaTeMaTHKa» XapaKTEPU3YIOTCS OBIIAJICHUEM VHUBEPCANbHbIMU
NO3HABAMENbHBIMU OCUCMBUAMU, YHUBEPCANbHIMU KOMMYHUKAMUBHBIMU OUCMBUIMU, YHUBEPCANbHIMU Pe2YNAMUSHIMU OeUCMEUIMU.



1)Vuueepcanvnvie nosnasamenvhvie Oeticmeus, obecneuusarom Gopmuposanue 6a308blX KOSHUMUBHBIX npoyeccos odyuaiowuxcs (oceoenue
MeMmo008 NOHAHUS OKPYIHCAIOWE20 MUPA; NPUMEHEHUE TOSUYECKUX, UCCIe008aMeNbCKUX onepayutl, ymenutl pabomams ¢ ungopmayuet).
ba3zoBble ornueckue AeCTBUSL:

® BOIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMAaTHYECKUX OOBEKTOB, MOHSTHUH, OTHOIICHUH MEXKIy MOHITHIMHU;
(bopMynHMpoBaTh ONpEJeNeHHs] MOHATHH; YCTAaHABIMBATH CYIIECTBEHHBIM NpPU3HAK KiIacCU(UKAIMH, OCHOBAHUS JUIsI OOOOIIEHUS M CpPaBHEHHA,
KPUTEpUU IIPOBOIMMOIO aHAJIU3A;

® BOCIpPUHUMATh, (OpMYIHpOBaTH U MPeoOpa3OBBIBATH CYXKIACHHS: YTBEPAUTENIbHbIE W OTpHULIATEIbHbIC, €IUHUYHBIC, YaCTHBIE U OOIIHE;
YCIIOBHBIE;

® BBIIBJISITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOPEUUS B (paKTaX, JaHHBIX, HAOIIOACHUSIX U YTBEPXKACHUAX; MIpejiaraTh
KPUTEPUU ISl BBISIBICHUS 3aKOHOMEPHOCTEHN U IIPOTUBOPEUNIA;

& JIeJ1aTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HHIYKTHBHBIX YMO3AKIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CaMOCTOSITEIBHO JI0Ka3aTeIbCTBA MAaTEMaTHUYECKUX YTBEP)KIACHUH (IpsMble U OT NMPOTHUBHOIO), BBICTPAUBATh ApryMEHTAIUIO,
MPUBOANUTH PUMEPBI U KOHTPIIPHUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOJIBI,

e BbHIOMpaTh croco0 pelmieHus yueOHOW 3aiadyu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS, BHIOMpaTh Haubosiee MOAXOIAIINN ¢ y4EToM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBbIe HcciIe10BaTENbCKHUE ICHCTBHUSL:

® UCIIONB30BaTh BOIPOCHI KaK HCCIENOBATENbCKUM HWHCTPYMEHT TO3HAHUSA, (OPMYIHpOBaTH BOMPOCHL, (PUKCUPYIOIIUE MPOTUBOPEUUE,
po0JieMy, YCTaHABJIMBATh HCKOMOE U JJaHHOE, JOPMUPOBATH THIIOTE3Y, aPTYMEHTHPOBATH CBOIO MTO3UIIHI0, MHEHHE,

® IIPOBOAMUTH CAMOCTOSITENIPHO CIUIAHWPOBAHHBIN JKCIEPUMEHT, MCCIEI0BAaHUE MO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa,
SIBIICHUS, TIPOIIECCA, BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBICHUSMU, MPOIIECCAMU;

® CaMOCTOSITENbHO (opMynHpoBaTH OOOOIIEHHS M BBIBOABI IO pe3ylbTaTaM TMPOBEACHHOTO HAOMIOACHUS, HCCIEAOBAaHUS, OILIEHUBATh
JIOCTOBEPHOCTH MOJTYYSHHBIX PE3YIbTAaTOB, BHIBOJOB U 00001IIEHNI;

® IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh MPEIOI0KEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pa6ota ¢ nadopmManmeii:

® BBIBISITH JeUIUTHI HHGOPMAIIUH, TaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha BOMPOC U JUIsl PEIICHUS 3a/1auH;

e BpIOMpaTh HMH(POPMAIMI0 U3 HCTOYHHUKOB DPA3JIUYHBIX THIIOB, aHAJIM3UPOBAaTh, CUCTEMATH3UPOBATh W HWHTEPIPETHPOBATH HH(POPMAIHIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

® CTPYKTYpUpPOBaTh HH(OpMAIIHIO, TPEICTABIATH €€ B pa3IHMUHBIX (OpPMaX, WILTIOCTPUPOBATH rPpahuuecKu;

® OIICHMBATh HAAEKHOCTh HH(POPMAIINH 110 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) S/Hueepcaﬂbele KOMMYHUKamueHvle Oeﬁcmeuﬂ, obecneuusarom CqupMupO@dHHOCl’l’lb COYUAJIbHBIX HABBIKOE6 06)/‘!61701/I4MXC}Z.



OoOwenue:
® BOCIIPMHUMATL M (OPMYIIHPOBATh CYKJICHHS B COOTBETCTBHM C YCJIOBHSMH M IEISIMH OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO

TOYKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO X0y pPelIeHuUs 3ajaul, KOMMEHTHPOBATh MOJIYYSHHbBIN pe3ysbTar;

e B X0/1¢ 00CYXKIEHUS 33a7aBaTh BOIPOCHI 110 CYIIECTBY 00CYXIaeMOi TeMbI, TPOOJIEMBI, pelIaeMo 3a/1auu, BICKa3bIBaTh UJICH, HAIlCJICHHBIC HA
MOWCK PEIIEHUs; COMOCTaBIATh CBOM CYXACHUS C CYXACHUAMU JPYIrMX YYaCTHHUKOB JAuajora, oOHapyXUBaTh pa3iiyhe M CXOACTBO IMO3ULUH; B
KOPPEKTHOI opMe GopMyTupOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

® TIPEACTABIATh PE3YNIbTAaThl PEHICHUS 3aJa4H, YKCIEPUMEHTA, UCCICAOBAHUS, MMPOEKTa; CAMOCTOSTEIBHO BHIOMpATh (POpMAT BBICTYIUICHUS C
y4eTOM 33/1a4 MPe3eHTalUH U OCOOCHHOCTEH ayIuTOPUH.

COTpYIHUYECTBO:
® IOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHAMBUAYAJIbHONH pabOThl MpHU pPElICHUU Y4EeOHBIX 3a7ad; MPUHUMAThH IEb

COBMECTHOM ACATCIIbHOCTH, INIAHHUPOBATHL OpPraHU3allUIO COBMECTHOM pa6OTBI, pacupeaciisitTb BUAbL pa60T, JA0roBapruBaThbCA, O6CY)KI[8TB nmponoecc u

pe3yabTat paboThl; 0000MIaTh MHEHHUSI HECKOIBKHX JIFOJICH;

® Y4acTBOBATh B IPYIIOBHIX (popMax paboTel (00CYKaAeHUS, 0OMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD» H T.I1.); BBIIOJHATH CBOIO YacTh PadOTHI U
KOOPJAMHUPOBATh CBOM JCHCTBHS C JPYTMMH UWICHAMU KOMAaHbBI;, OLEHHMBAaTh KAdyeCTBO CBOEr0 BKJIAZa B OOWIMHA NPOIYKT MO KPHUTEPHUSM,
copMyIMPOBAaHHBIM yYaCTHHUKAMU B3aHMOJICHCTBUSL.

3) Vnusepcanvnuvle pecynsimusnvie oeticmeust, obecnedusarom Gopmuposanie cCMpliClo6bX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTILL.
CaMoopra"usaimsi:
® COCTaBISITh IUIAH, AITOPUTM PEIICHUS 33a[aud, BEIOUpATh CIIOCOO pEUIeHHs ¢ YUETOM MMEIOIIUXCS PECypCOB U COOCTBEHHBIX BO3MOYKHOCTEH,

apryMEeHTHPOBATh U KOPPEKTUPOBATH BApUAHTHI PELICHUN ¢ y4ETOM HOBOW MH(OpMaLIUU.

CaMOKOHTPOJIb:
® BIIQJICTh HaBBIKAMU IMO3HABATEIBHOU pe(IEKCMM KaK OCO3HAHUS COBEPIIAEMBIX JEUCTBUN W MBICIUTENBHBIX MPOIIECCOB, UX PE3YyIbTaTOB;

BJIQJIETh CITIOCOOAMU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIPOIIECCa U Pe3yJibTaTa PEIICHUs] MaTEMaTHYECKON 3a/1auu;

® MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEHICHWH 3a/1a4d, BHOCHTh KOPPEKTUBBI B NESITEILHOCTH HAa OCHOBE HOBBIX
00CTOSATETLCTB, JAaHHBIX, HAUJACHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHE PE3YNIbTaTa IENHU U YCIOBUSAM, OOBSCHATH MPUUUHBI JOCTHKEHUS UM HEIOCTIKEHHUS PE3YIbTAaTOB JEATEIbHOCTH,
HaxOJIUTh OMIMOKY, TaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

MNPEJIMETHBIE PE3VJIBTATHI



[IpenmMeTHbIE pe3yabTaThl OCBOCHHS paboydeil mporpaMMbl 0 MaTeMaTHKE MPEJCTABICHBI [0 rojjaM 00y4YeHHs B paMKaxX OTIEIbHBIX KYpCOB B
COOTBETCTBYIOIIMX pa3jieiax HaCTOSIIEH TPOrpaMMBbl.

PABOYAS TIPOTPAMMA YYEBHOT O KYPCA «AJITEBPA 1 HAYAJIA AHAJIN3A» (YIJIYBJIEHHBIA YPOBEHD)

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hauana MaTeMaTHYeCKOr0 aHAJIM3a» SBJISIETCS OJHUM K3 HanboJjiee 3HAaYMMBIX B MPOrpaMMe CTapILIeH MIKOJIbI, TOCKOIBKY, C
OJTHOW CTOPOHBI, OH 00€CIeunBacT MHCTPYMEHTAIbHYIO 0a3y Ui M3Y4YEHHS BCEX €CTECTBEHHOHAYYHBIX KYpPCOB, a C APYroil CTOPOHBI, (POPMHUPYET
JIOTHYECKOE ¥ a0CTPAKTHOE MBIIIICHHE yYalluXcs Ha YPOBHE, HEOOXOAUMOM Il OCBOCHHS WH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH U
ApYruxX MUCHUIUIMH. B pamkax TaHHOTO Kypca ydaluecsl OBIIAJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAyKH, KOTOpas (HOpMYIHpPYET CBOU
JOCTHKEHHS B MaTeMaTU4ecKkon hopme.

Kypc anrebpsl 1 Hagag MaTeMaTHUECKOrO aHaJIM3a 3aKJIaJbIBA€T OCHOBY JJISl YCIIEIIHOTO OBJIA/JIEHUS 3aKOHAMH (M3UKU, XUMHHU, OHOJIOIHUY,
MIOHMMaHMsI OCHOBHBIX TEHACHLUH pa3BUTHS SKOHOMUKU M OOLIECTBEHHOW HM3HM, IO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO MCIIOJIb30BaTh UX Ul JajbHEWIIero oOpa3oBaHMs U B MOBCEIHEBHOM KM3HU. B TOXe Bpems oBiajeHue
aOCTpakTHBIMM U JIOTMYECKH CTPOTMMH KOHCTPYKIMSAMH anreOpbl U MaTEeMaTHMUECKOro aHajld3a pa3BHBAeT YMEHUE HAaXOJUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HCTUHHOCTb, JIOKa3bIBaTh YTBEPKICHHUS C IOMOINBIO HHAYKIMM U pacCykAaTh JAEIyKTUBHO, HCHOJIb30BaTh 0000IIeHUE U
KOHKpEeTH3aluIo, abcTparupoBaHue U aHAJIOTHIO, (POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIIEHUE.

B XO0J€ U3YUCHUA KypcCa «Anre6pa MU HadaJla MaTEMAaTUYCCKOTO aHaJIM3a» y4dalluecCs IMOJTy4YaroT HOBBIM OIBIT PEeIICHUA NPUKIAJAHBIX 3aja4,
CaMOCTOATCIIBHOI'O MOCTPOCHUA MATCMATUYCCKUX MO)ICJ'ICI\/'I PCAIBHBIX CHTyaHHﬁ, HHTCPIPETALINN TMOJTYYCHHBIX peH.IeHPIfI, SHAKOMITCA C IpUMEpaMn
MAaTEMAaTHYCCKUX SaKOHOMepHOCTeﬁ B IpUPOAC, HAYKEC U UCKYCCTBE, C BBIAAIOIUMUCA MATCMATHYCCKUMU OTKPBITUAMHA U UX AaBTOpAMHU.

Kpr 06na11aeT 3HAYUTCIIbHBIM BOCIIMTATCIBHBIM ITOTCHIMAJIOM, KOTOpLIﬁ PCaIN3yCTCA KakK 4€pe3 y‘-ICGHBIfI Marcpuall, CHOCO6CTByIOIJ_II/II71
(bOpMI/IpOBaHI/IIO HAay4YHOTIO MHPOBO33pPCHHUA, TaK H 4YCPC3 CHCI_II/I(I)I/IKy y‘-IC6HOﬁ ACATCIIBHOCTH, Tpe6y}0111e171 HpOI(OJ'DKHTCJ'IBHOﬁ KOHIOCHTpAallun
BHUMaHMUs, CaMOCTOSTCIIbHOCTH, aAKKYPATHOCTHU U OTBETCTBCHHOCTH 3a HOJ'Iy‘lCHHLIfI pe3yibTart.

B ocnHoBe METOJUKHN 06yquH51 anre6pe 1 HayaJlaM MaT€MaTU4YC€CKOro aHajin3a JICKHUT )IGHTCHBHOCTHBIﬁ IMPUHIUIT 06yqu1/m.

B crpykrype kypca «AnreOpa u Havajla MaTeMAaTUYECKOIO aHAJIN3a» MOYHO BBIIEIHUTH CIEAYIOIIUE COAEPKATEIbHO-METOJUUECKUE JIMHUU:
«Yucna u BeruncieHus», «OyHkuuu u rpadpukmn», «YpaBHEHUs U HepaBeHCTBay, «Hauana marematnyeckoro aHanusa», «MHoOXecTBa U Joruka». Bee
OCHOBHBIE COJEP>KATEIbHO-METOJUYECKUE JIMHUU U3Yy4YalroTCsl Ha MPOTSHKECHUM JIBYX JIET OOy4eHHUs B CTapIIeH IIKOJe, eCTECTBEHHO JOMOJIHSASA JPYyT
Apyra v NOCTCIICHHO HAChIIAsACh HOBBIMHM TEMaMU U pa3aCIaMH. MoxHO ¢ YBCPCHHOCTLIO CKa3aTb, YTO I[aHHBIﬁ KypC ABJISICTCA MHTCIPATUBHBIM,



MIOCKOJIbKY OOBEIUHSET B ce0e COJepkKAHNE HECKOIBKUX MAaTEMAaTHUECKUX JUCLMIUIMH, TAKMX KaK anreOpa, TPUrOHOMETpHUs, MaTeMaTUYECKUI aHaIu3,
TEOpHsl MHOXKECTB, MaTeMaTH4ecKast JIoruka u Ap. I1o Mepe Toro kak ydaiiiecs OBJIaJeBalOT BcE 0ojiee MIMPOKUM MaTEMaTHYECKUM aIllapaToM, y HUX
MOCJIeIOBATENbHO (HOPMUPYETCS U COBEPUICHCTBYETCS YMEHHE CTPOMTHh MAaTEMaTH4YeCKyl0 MOJETIb pPEalbHOH CHUTyallud, NPUMEHSATh 3HAHMS,
MOJTyYeHHBIE MPH M3YYCHHUU Kypca, JJIS PEUICHHUsS CaMOCTOATEIbHO COPMYIMPOBAHHONW MAaTEeMaTHYECKOH 3a/1a4yM, a 3aTeM HMHTEPIPETHPOBATH CBOM
OTBeET.

COI[ep)KaTe.]'IBHO-MeTOI[I/I‘leCKaH JHHA «Yrcna 1 BEIYUCICHH 3aBCpuiacT (bOpMHpOBaHI/Ie HAaBBIKOB HCIIOJIB30BaHUA I[CﬁCTBPITGJ'IBHBIX YHUCCII,
KOTOPOC OBLIIO HAYaTO B OCHOBHOM IIKoje. B CTapmeﬁ LIKOJIe 0c000e BHUMAaHHE YACTIACTCA (bOpMI/IpOBaHI/IIO HAaBBIKOB pallMOHAJIbHBIX BbI‘lHCHCHHﬁ,
BKIIIOYAOOIUX B ce0s HCIOJIb30BaHHE Pa3INIHBbIX (bOpM 3aliMcCu 4ucjiia, YMCHHE OCJIaTbhb IPHUKHUIAKY, BBIIIOJHATH HpI/I6J'II/I)KéHHI)Ie BBIYMCIICHUA,
OLCHUBATL YHCJIOBBLIC BbIPAXKCHHA, pa6OT8.TB C MaTeMaTHYeCKMMH KOHCTAHTaMH. 3HAKOMBIE yqamuMcesas MHOXECTBA HATYPAJIbHBIX, HCJbIX,
palrOHAJIBHBIX H JEHCTBUTEIBHBIX YHCEI MOMIOJHSIIOTCS MHOXXECTBOM KOMINUIEKCHBIX YHCEI. B KaXgoM U3 3THX MHOXKECTB paccMaTpruBarOTCA
CBOMCTBCHHBIC ceMy CHGHI/I(i)I/I‘-IeCKI/Ie 3ala4yi U oncpanuu: ACJICHUC HALCIO, OIICPUPOBAHUC OCTATKAMH Ha MHOKCCTBE LECJIbIX YUCCII, 0COOBIe CBOMCTBA
pallMOHAJIBHBIX W HPpalOHAIBHBIX YHCCII; apI/I(l)MeTI/ILIeCKI/IC ornecpanr, a TaKXKC HM3BJIICUCHHUC KOPHIA HaTypam,Hoﬁ CTCIICHUM Ha MHOXKCCTBC
KOMIIJICKCHBIX YHCCII. Bnaronapﬂ MMOCJICAOBATCIIBHOMY PACIIUPCHUIO Kpyra HUCIIOJB3YCMbIX YUCCI U 3HAKOMCTBY C BO3MOXHOCTAMU HUX IMPHUMCHCHUA
AJI1 pCIICHUSA Pa3JIMYHbIX 3aaa4 (I)OpMI/IpyeTCH MMpEaACTaBJICHHUEC O CAUHCTBC MATCMATHKU KaK HAYKHU U et POJIK B TIOCTPOCHUU MoJIieNneH p€ajIbHOI0 MHUpPa;
IIHUPOKO UCIIOJB3YHOTCA 0606H_IGHI/IG W KOHKPCTHU3aIlH.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEANN3YyeTCs Ha MPOTSHKEHWH BCero OOyueHHs B cTapulel MIKoJe, MOCKOIbKY B KaXIOM pasjene
IIporpaMMBl IIPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOIUMX 3agady. B pesynbrare ydyaimuecs OBIAACBAIOT PA3NIMYHBIMU METOJAMU PELICHUS
palnMoHaNbHBIX, UPPALMOHAIBHBIX, TTOKA3aTENbHbIX, JOrapUPMHUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHHM, HEPABEHCTB U CUCTEM, a TakXke 3ajad,
cofepkamux napamerpsl. [lonydeHHblE yMEHHs IIMPOKO HCIOJIB3YIOTCS IMPU UCCIEIOBAaHUM (YHKIMH C MOMOILIBIO MPOM3BOAHOM, IPU pEIICHUU
MPUKJIAJHBIX 337a4 U 3a7ay Ha HaXO)XJeHHWE HauOOJIbIIMX M HAaMMEHBIIMX 3HaueHuM QyHkuuu. /laHHas coxpepikareiabHas JTUHUS BKIIOYAET B ceOs
TaKke (OpMUPOBAHHWE YMEHHI BBIIOJHATH pacd€Thl Mo (opmyrnam, IpeoOpa3oBaHUs PAaLMOHAIBHBIX, UPPALMOHAIBHBIX M TPUTOHOMETPUUECKUX
BBIPQXEHUH, a TaK)Ke BBIPAXKEHUM, COIepKalX CTENEHU U JIorapudMmebl. brarogaps uzydeHuro anreOpanyeckoro Marepuana MpoucXouT JajabHeiliee
pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHHS YJaluxcs, GOpMUPYIOTCS HABBIKU JETYKTUBHBIX PAcCyXKIEHHH, pabOThl ¢ CUMBOJIbHBIMU
(dbopmamu, peCTaBICHNUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BUJIE PaBEHCTB M HepaBeHCTB. AnreOpa npeanaraet 3 (peKTUuBHbIE HHCTPYMEHTHI JUIs
peLIeHUs IPAKTUYECKUX U €CTECTBEHHOHAYUYHBIX 3a/a4, HAalIIHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KAK SA3bIKA HAYKH.

ConepxatenbHo-MeToanYecKass TUHUS «DYyHKIUU U TpaUKW» TECHO MeperyieTaercs ¢ APYIMMH JMHHUAMHU Kypca, IMOCKOJIbKY B KaKOM-TO
cMbIcie 3a7aéT MOCIEeA0BAaTENbHOCTh M3y4YeHHs] MaTepuana. V3yueHue cTeneHHOW, MOKa3aTeIbHOM, JIOTapu(pMUUYECKOH M TPUTOHOMETPUUYECKHX
GbyHKIUH, X CBOMCTB M IpaMKOB, UCIIONb30BaHUE (PYHKIMM AJIs pelieHns 3a7ad U3 IpyruX y4eOHbIX IPEeIMETOB U PEAIbHOM KU3HU TECHO CBSI3aHO
KaK ¢ MaTeMaTU4eCKUM aHAJIU30M, TaK U C PELICHUEM YpaBHEHUI M HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHHUE yaenseTcss (OpMUPOBAHUIO YMEHUS
BbIpakaTh (pOpMyJIaMH 3aBUCUMOCTH MEX]y Pa3IUYHbIMU BEIMYMHAMHM, UCCIEI0BATh MOTY4YE€HHbIE (YHKLINHU, CTPOUTh UX rpaduku. Marepuan 3Toi



COJIep>KaTeIbHOM JTMHUM HalleJIeH Ha Pa3BUTUE YMEHUN U HABBIKOB, MMO3BOJISIOIINX BBIPaXKaTh 3aBUCUMOCTH MEX]y BEJIMYMHAMH B pa3an4Holl (opme:
aHAJTMTHYECKOH, rpaduyeckoit u cinoBecHO. Ero m3ydeHne crnocoOCTBYeT pa3BUTHIO ajrOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K 00OOIICHUIO U
KOHKpETH3alluH, UCII0JIb30BAHNIO aHAJIOTHH.

CopnepxarenpHas nuHUs «Hauana maTemMaTHMuecKOro aHajau3a» IMO3BOJISET CYIIECTBEHHO DPACIIMPUTHh KPYr KaK MaTEMaTHUYECKHUX, TaK U
NPUKIAJHBIX 337ad, JOCTYINHBIX IIKOJIBHUKAaM, TaK KaK y HHUX HOSBISETCS BO3MOXXHOCTb CTPOUTH TPaQUKH CIOXHBIX (DYHKLIUH, ONMPENeNirTh UX
HauOoJIbIIME M HAMMEHBIIWE 3HAYCHMsI, BBIYMCIATH IUIOMAAM GUIYp U OOBEMBI Tel, HaXOAWUTh CKOPOCTH M YCKOpEHHUs MpoueccoB. [laHHas
CoJlepKaTesibHasi JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTM IIOCTPOCHHS MATEMATHYECKHUX MOJENEeH pealbHbIX CHUTyaluH, MO3BOJIAET HAXOIUTh
Hawlyylllee pelIeHue B NPUKIAJHBIX, B TOM 4YMCIE COLMAIbHO-I)KOHOMHYECKHX, 3a/adax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOIO aHaiu3a
CIIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOrO, (OPMATIBHO-JIOTHYECKOI0 U KPEATUBHOI'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUI pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaTCMAaTUKHU B HAYKC, TCXHUKEC U UCKYCCTBEC. anmnecs[ Y3HAKOT O BBIAAIOIIUXCA PE3YJibTaTax, IMMOJTYYCHHBIX B X0€ PAa3BUTUSA MAaTCMATUKHU KaK
HayKH, ¥ 00 UX aBTOpaXx.

COZIGp)KaTCJH)HO-MGTOZII/ILIGCKEUI nnHUS «MHOXECTBA M JIOTHKA» BKIIOYACT B ceOs DIIEMCHTHI TCOpPHUU MHOKXCECTB U MaTEMaTHYCCKOM JIOTHKH.
TeOpeTI/IKO-MHO)KGCTBCHHI)IG MNpEaACTaBJICHUA MPOHU3BIBAIOT BECh KYPC IIKOJbHOM MaTEMaTHUKU U npeajararoT HauoOoJee YHI/IBepcaJII)HHﬁ SA3BIK,
O6’[>CI[I/IH5{IOH_[I/II71 BCC pas3aciibl MAaTCMAaTUKH U eé HpPIJ'IO)K@HPIfI, OHH CBA3BIBAIOT PA3HBIC MATCMATHYCCKUC NUCHUILIIMHBI U UX IMPHUIIOKCHHUA B CANMHOC
OCJI0C. HO3TOMy BAKHO OaTb BO3MOXKHOCTH HIKOJIBHUKY ITOHUMATh TeOpeTI/IKO'MHO)KeCTBCHHHﬁ A3BIK COBpCMCHHOﬁ MaTCeMaTHKU U UCIIOJIB30BAThb €TI0
JJIsL BBIPpAKCHUSA CBOUX MBICTICH. I[pyTI/IM BAKHBIM ITPU3HAKOM MATCMATHUKU KAaK HAYKH CJICAYCT IIPU3HATDH CBOﬁCTBCHHym en CTPOr'oCTh 000CHOBaHUH H
CJICJOBAaHUC OHpC,Z[eJIéHHBIM IpaBHUJIaM IMOCTPOCHUA HNOKA3ATCIIbLCTB. 3HAaKOMCTBO C DJIEMEHTAMU MaTEMaTUUYCCKOM JIOTUKHU CHOCO6CTByeT Pa3BUTHIO
JIOTUYCCKOI'0O MBIINIJICHUSA YYalIUXCs, MO3BOJISICT UM CTPOUTH CBOU PACCYKIACHHUA Ha OCHOBC JIOTMUCCKUX ITPABUII, Q)OpMpreT HaBbBIKU KPpUTHYCECKOI'O
MBIIIJICHUA.

B kypce «AnreOpa u Hadajga MaTeMaTUYECKOTO aHaJIM3a» MPUCYTCTBYIOT OCHOBBI MAaT€MaTH4E€CKOI'O MOJEIMPOBAHHUSA, KOTOpbIE MPU3BaHbI
croco0cTBOBaTh (HOPMHUPOBAHHIO HABBIKOB MOCTPOEHUS MOJIENIEH pealIbHbIX CUTYallUi, NCCIeI0BaHUS ATUX MOJIENEH C MOMOIIBIO amnmnapara ajareopbl 1
MaTeMaTHYeCKOr0 aHalIu3a, UHTEPIPETAUN MTOJYYEHHBIX pe3yJbTaToB. Takue 3aJaHus BIUIETEHBI B KaXKIbIM U3 pas3zaenoB lIporpamMmel, MOCKOIbKY
BECh MaTepUall Kypca IUPOKO UCIIONIB3YETCs JUIsl PEIICHUs NPUKIAAHBIX 3a1ad. [Ipy pemenun peaabHbIX NPaKTUUECKUX 3a/1a4 Y4alUecs pa3BUBAIOT
HaOJI0AaTeNbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCHOIb30BATh AHAJIOTHI0, 0000IIATh U KOHKPETH3UPOBATh MpoOiIemy.
JleaTenbHOCTh 10 (POPMUPOBAHHUIO HABBIKOB PEIICHUS NMPHUKIAIHBIX 3a/1a4 OpraHU3yeTcs B MpOIEcce M3yueHHs BCeX TeM Kypca «Anrebpa U Hadajiga
MaTEMaTHYECKOT 0 aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



B YueGHOM mane Ha u3ydeHHE YrIIyOJIEHHOTO Kypca aireOpsl M Havyajal MaTeMaTthdeckoro aHanusa B 10—11 kmaccax oTBoauTcs 4 yueOHBIX
Yaca B HEJIENII0 B TEUCHHE KaXKI0TO rojia 00y4eHus1, BCEro 3a JiBa roaa oOyueHust — 272 yueOHbIX Jaca.

COJEPXKXAHUE OBYUEHUA
10 KJIACC

Yuciia 1 BbIYMCICHUS

Panmonanbhele yncna. OOBIKHOBEHHbIE M JIECSTUYHBIE APOOM, MPOLEHTHI, OeCKOHEUHble mepuoauueckue apodu. [Ipumenenue apoGeil u
IIPOLIEHTOB ISl PELICHMsI IPUKJIAJHBIX 331a4 U3 Pa3IMYHbIX OTPACiIel 3HAHUN U pealbHON XKU3HU.

JlelicTBUTENbHBIE YKcla. PanmyoHanbHBIE W UppanMOHATIbHBIE YHcha. ApupMETHYECKHE ONepanud C ACHCTBUTEIBHBIMH 4HCIaMdA. Momynb
JEWCTBUTEIFHOTO YHCIIa U €ro cBoicTBa. [IprOmmKEHHbIE BRIYMACIICHNUS, TPABIIIAa OKPYTIICHHS, TPUKH/IKA M OIICHKA Pe3y/IbTaTa BHIYUCICHUN.

Crenenp ¢ nenslM mnokazarteneMm. bunom Herotona. Vcnosnp3oBanue mnoaxonsuieid (GopMbl 3amucu AEHCTBUTEIbHBIX YHMCEN JUISL pEIIEeHUs
IIPAKTUYECKUX 3a7a4 U IPEJCTABJICHUS JaHHbIX.

Apudmerniecknil KOpeHb HATypaJIbHOW CTETIEHU U €r0 CBOMCTBA.

CreneHsp ¢ palMOHaJIbHBIM IIOKA3aTeNIEeM U €€ CBOWCTBA, CTENEHD C IEHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudm uucna. CoiicTa gorapudma. JlecaTHUHbIE U HATypaJIbHbIE JIOTapU(PMBbI.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHT€HC YUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U apKTaHT€HC YACIIOBOIO apryMeHTa.

YpaBHeHus1 1 HepaBeHCTBA

ToxnecTBa M TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb ypaBHEHHUs. PaBHOCHUIIbHBIE ypaBHEHHS M YpaBHEHHUSA-CIEACTBHSL.
HepaBeHcTBO, penieHre HepaBEHCTBA.

OCHOBHBIE METOJblI pEIICHUs LEJIbIX M JAPOOHO-pPallMOHANbHBIX YpPaBHEHH M HEpaBEeHCTB. MHOTOUYJIEHbI OT OJHOM mNepeMeHHOH. JleneHue
MHOTrO4YJIEHa Ha MHOTO4JIeH ¢ ocTaTkoM. Teopema be3y. MHorounens! ¢ uensiMu koddpunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHHM, COIEPIKALINX CTENEHH U KOPHH.

WppanmonansHele ypaBHeHUs. OCHOBHBIE METOABI PELIEHHS UPPALIMOHAIBHBIX YPABHEHUH.

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

[IpeoOpa3oBanue BbIpaKeHH, coepKaluX Jorapu@mel.

Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METO/bI PELICHUS JIOTapU(PMUIECKUX YPaBHEHUH.

OcHoBHbBIE TpUTOHOMETpUUecKue Gopmyibl. [IpeobpazoBaHne TPUTOHOMETPHUUECKUX BbIpakeHUH. Perienne TpUroHoMeTpUYecKuX ypaBHEHUH.

Pemenue cucreM ITMHENHBIX ypaBHEHUI. MaTpuiia cuctemMsl JTUHENHBIX ypaBHEHUI. Onpenenurens MaTpyuLbl 2X2, ero reOMETPUUYECKUN CMBICIT
U CBOICTBa, BHIYKMCIEHUE €r0 3HAYEHMsI, IPUMEHEHHUE ONPENEIUTENS Al PEIIeHUs] CUCTEMbl JIMHEWHBIX ypaBHEeHUN. PernieHne npukiaaHbIxX 3a1ad ¢
MOMOIIBIO CUCTEMBI IMHEUHBIX YpaBHEHUH. MccenoBaHe MOCTPOCHHON MOENH C TOMOIIBIO MATPHI] U OIPEICIIUTENCH.

ITocTpoeHHe MaTeMaTHYECKUX MOJEJIECH peaJbHOM CUTYalluH C IIOMOILBI YPAaBHEHWI U HEPaBEHCTB. [IpuMeHeHNE ypaBHEHMI U HEPABEHCTB K
PELICHUIO MaTeMAaTUYECKHX 33/1a4 U 3a71a4d M3 pa3IMyHbIX 00JacTeil HAyKH U peabHOM JKU3HU.



DOyHKUUM U rpadpuku

Oyuknmsi, crnocoObl 3amaHus QyHknuu. B3aumHo oOpatable ¢yHKimu. Kommosunus dyaknuid. [paduk  ¢GyHKIuu. DieMeHTapHbBIE
npeoOpa3oBaHus TpapuKOB (HyHKIIHIA.

OO6nacte onpezneneHus U MHOKECTBO 3HaueHUH (yHkuuu. Hymu ¢yHkuuu. ITpomexxyTku 3HaKoroctossHcTBa. YETHbIE M HEUETHBIE (YHKLUU.
[lepuonnueckue ¢yHkunu. [IpoMexyTku MOHOTOHHOCTH (DyHKIMH. MakcUMyMbl U MUHMMYyMbl QyHKUuU. HambOosbliee u HauMeHbIEe 3HAYCHMS
(GyHKINU Ha TPOMEKYTKE.

Jlunelinas, KBaJpaTu4Has U IpOOHO-TUHEWHAS QYHKIMU. DIEMEHTApHOE UCCIIC0BAHKIE U TIOCTPOCHUE HX TPa(UKOB.

CreneHHas (yHKLUS C HATYpaJbHBIM M LIeJIbIM IoKa3aTeneMm. E€ coiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHsS n-oi CTENeHM Kak (QyHKIMU
00paTHOM CTENEHH ¢ HaTypaJIbHbIM IIOKa3aTeJIeM.

[TokazarenbHas u orapudmMudeckas GyHKIMH, UX CBOHCTBA U Tpaduku. Vicnonp3oBanue rpadukoB GyHKINN A7 peIIeHUs] ypaBHEHHH.

Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJIEIIEHUE TPUTOHOMETPUUYECKUX (PYHKIIUNA YUCIOBOTO apryMEHTA.

@OyHKIMOHANBHBIE 3aBUCUMOCTH B peaIbHBIX IIpolieccax U sBIeHusAX. I'paduku peasbHbIX 3aBUCUMOCTEH.

Havaja maTeMaTH4eCKOro aHaJmu3a

[locnenoBarenbHOCTH, CHOCOOBI 3aJaHUs TOCIENOBAaTENbHOCTEN. Merox MaTemMaTHueckod MHIAYKIUMH. MOHOTOHHBIE M OrpaHUYEHHbBIE
IIOCJIE0BATENBHOCTH. VIcTOpUSI BOSHUKHOBEHHSI MAaTEMAaTHUECKOI0 aHaJIM3a KaK aHaJln3a OECKOHEUHO MaJIbIX.

Apudmernueckas U reomeTpuueckas rnporpeccu. beckoneuHo yObiBarolas reomerpuyeckast mporpeccus. CymMma O€CKOHEYHO YObIBAOLIEH
reOMEeTpUUYECKO mporpeccuu. JIMHEWHBIN U dKCIOHEHIUAIBHBIN pocT. Yncno e. @opmyna cinoxHbIX MpoueHTOoB. Mcnons3oBanue mporpeccuun is
pelIeHNs peabHbIX 3aJa4 MPUKIAIHOTO XapaKTepa.

HenpepriBable QyHKIIMM U X cBoiicTBa. Touku paspbiBa. ACUMITOTHI rpa@ukoB QyHkuui. CBolicTBa (YHKIMI HENPEPHIBHBIX HA OTpE3KE.
Metoa nHTepBaJOB /71 pelieHusl HepaBeHCTB. [IpiMeHeHne CBOMCTB HeNMpPEephIBHBIX (DYHKIMNA JJIs peIIeHus 3a/1a4.

IlepBas u BTOpas npousBoaHble QyHKIMH. OnpeneneHue, reoMeTpUYecKil 1 (PU3NYECKU CMBICT MPOM3BOAHOM. YpaBHEHHE KacaTelbHOM K
rpaduky QyHKIUU.

[Ipon3BoHbIe AeMeHTapHbIX QyHKIMNA. [Ipon3BogHAS CyMMBI, TPOU3BENEHNUS, YACTHOTO U KOMITO3ULIMU (PYHKIIHIA.

MHoxecTBa M JTI0THKA

MHoecTBO, ONEpallud HaJl MHOKECTBaMHU U UX CBoiicTBa. J[marpammel Oinepa—BenHa. [IpuMeHeHne TeOpeTHKO-MHOKECTBEHHOIO aIapara
JUTS. OIIMCAHMSI pEAJIbHBIX MTPOLIECCOB U SBJIEHUH, IPU PELICHUH 3a]1a4 U3 IPYTHX YU4eOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTHUYECKOr0 00BEKTa, CIIEJCTBHUE, JOKA3aTENbCTBO, PABHOCHIIbHBIE YPABHEHHUS.

11 KJIACC

Yuciaa 1 BLIYHCIECHUA
Harypanbupie u nensie umcna. [IpuMeHeHHWe NPU3HAKOB ACIMMOCTH IENBIX YHUCeN, Haumbonpmui obmmii nemutens (mamee — HOJ) wu
HauMeHblIee obee kpatHoe (nanee — HOK), ocraTtkoB mo moayto, anroputMa EBkinza uis penieHus 3aad B LHeJbIX Yhciax.



KommnekcHble umcna. AnreOpandeckas M TpUTOHOMETpUYecKas (OpPMBI 3allMCH KOMIUIEKCHOrO uHcia. Apu(pMETHYECKHE OIepaluu ¢
KOMIUICKCHBIMUA 4YHciamMu. M300paxxeHre KOMIUIGKCHBIX 4YHCENl Ha KOOpAMHATHOH miockoctu. dopmyma MyaBpa. KopHu n-oii cremeHu wu3
KOMILIEKCHOTO 4ncia. [[puMeHeHrne KOMITJIEKCHBIX YHCeI U1l pEeHIeHUsT PU3UUYECKUX U TEOMETPUUYECKHX 3a/1a4.

YpaBHeHHsI M HEPABEHCTBA

Cucrema ¥ COBOKYITHOCTh YPAaBHEHHUM U HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSA. PABHOCHIIBHBIC HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUYECKHX YPABHEHUI ¢ TOMOIIBIO TPUTOHOMETPUUECKOI OKPY)KHOCTHU. PereHre TpuroHoMeTpuyecKix HepaBeHCTB.

OCHOBHBIE METO/IbI PELICHHS TOKA3aTEIbHBIX U JIOTApU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METOZBI PELICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX, UPPALMOHATIBHBIX, IOKA3aTEJIbHBIX U JOrapu(pMUUECKUX YPaBHEHUH.

VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C IIaPAMETPAMH.

[IpumeHeHue ypaBHEHUMN, CUCTEM U HEPABEHCTB K PEIICHHUIO MATEMAaTUUYECKHX 3a/1a4 U 33/1a4 U3 Pa3IMyHbIX o0acTell HAyKU U peallbHOM JKU3HH,
UHTEPIIPETALMS TIOJYYEHHBIX PE3YJIbTaTOB.

DYyHKUMH U TPaPUKU

I'padux xommozunmu ¢pyHKImid. ['eomeTpudeckne o0pasbl ypaBHEHHH U HEPABEHCTB HA KOOPAMHATHON TIOCKOCTH.

Tpuronomerpuieckre GyHKINHU, UX CBOMCTBA U TPaUKH.

I'paduueckue MeTo bl pelieHNs ypaBHEHUH 1 HepaBeHCTB. [ paduueckue MeTo1bl pelieHHs 3a1a4 ¢ apaMeTpaMu.

Hcnonb3oBanue rpadukoB GyHKIMHA A7 MCCIEIOBaHUS MPOLECCOB M 3aBUCUMOCTEH, KOTOpbIE BO3HMKAIOT MPU PELICHHUU 3a7ad U3 JPYTHX
y4eOHBIX IPEIMETOB U PEATbHOM KU3HU.

Hayana maTreMaTH4ecKOro aHajm3a

[IpuMeHeHHe NPOU3BOAHON K HCCIEIOBAHHIO (YHKUMH Ha MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoskaeHune HamOoJIbLIEro M HaMMEHBIIEro
3HAa4eHUI HETPephIBHOM (QYHKIIMM Ha OTpe3Ke.

[IpuMeHeHne TPOM3BOMHOM JUIS HAXOXKICHHS HAWIy4dlIero pEHIeHUs B NPUKIAAHBIX 3aJadax, Ui ONpPENENICHUs CKOPOCTH M YCKOPEHHS
npoiiecca, 3aJJaHHOTO (GOPMYIION WU TpaduKoM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO nepBooOpa3HbIX. [lepBooOpasHble aneMeHTapHbIX (yHKIMN. [IpaBuiia HaxoXkAeHUS IEPBOOOPa3HBIX.

WuTterpan. ['eomerpuueckuil cMpica nHTErpaia. Beruucienue onpeaenéHHoro nurerpana no gopmyne Hetotona-JIeitOnuna.

[Ipumenenue nHTerpana ajig HaX0XACHU IJIoMaiel TUIOCKUX GUTYp U 00BEMOB reOMETPUUECKUX TEll.

[Ipumepsl  pemieHuit  auddepeHnranbHbIX  ypaBHEHUH. Marematnyeckoe MOJENIUPOBAaHME PpeaTbHBIX MPOLECCOB €  MOMOIIBIO
muddepeHranbHbIX ypaBHEHUH.

ININIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATUYECKOT' O AHAJIN3A» (YIJIYBJIEHHBII YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI



1) rpa:xaaHCcKoOro BOCIMTAHUSA:

c(OPMHPOBAHHOCTH TPAXKTAHCKON MO3UIMK 00YUYAIOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIIECTBa, MPEICTaBICHUE O
MaTeMaTHYECKUX OCHOBaX (YHKIMOHHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TPaXkITaHCKOTo oOIiecTBa (BHIOOPHI, ONPOCH U JIPYroe),
YMEHHUE B3aUMOJEHCTBOBATh C COL[MAIbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C UX (YHKLHUSAMHU U Ha3HAUCHUEM;

2) IATPUOTHYECKOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTH POCCUHCKOM I'pa)K1aHCKOW MACHTHYHOCTH, YBOKEHUS K MPOIUIOMY M HACTOSALIEMY POCCHICKOW MaTeMaTHKH, LIEGHHOCTHOE
OTHOILIEHUE K JOCTHKCHHUSIM POCCUMCKUX MAaTeMAaTUKOB U POCCUICKON MATEMAaTHYECKOM IIKOJIbI, UCIIOJIb30BAHUE ITUX JOCTHKEHUN B APYIMX HayKax,
TEXHOJIOTUSX, Cepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME TYXOBHBIX IIEHHOCTEH POCCHHCKOTO Hapoaa, COPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUYECKOTO MOBEJCHHUS, CBSI3aHHOTO C
MIPAKTUYECKUM PUMEHEHUEM JOCTUKEHUN HAYKU U I€ATEIbHOCTHIO YUEHOI0, OCO3HAHKE JTUYHOI'O BKJIa/1a B IOCTPOCHUE YCTONYUBOIO OYIyIIETro;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS:

JCTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs 3CTETHKY MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ady, pPELICHUH, paccyXJeHui,
BOCIPUUMYHUBOCTh K MATEMaTHUYECKUM aCIIEKTaM Pa3IMUHbIX BUJOB UCKYCCTBA;

5) pu3nveckoro BOCHUTAHUSA:

Cc(OPMHPOBAHHOCTh YMEHHs MPUMEHATh MaTeMaTHYEeCKUE 3HAHMsS B MHTEpecax 3/I0pOBOro M 0e30macHOro obpasa >KU3HU, OTBETCTBEHHOE
OTHOIICHHE K CBOEMY 3/I0pOBBIO (310pOBOE MUTAHHE, COAJAHCHPOBAHHBIM PEXKUM 3aHATUH W OTHAbIXa, peryispHas (usnyeckas aKTUBHOCTH),
(u3nyecKoe COBEPILICHCTBOBAHHE MTPH 3aHATUSAX CIOPTUBHO-03/I0POBUTENIBHOM 1€ATEIBHOCTHIO;

6) TpyaoBOro BocnuTaHUS:

TOTOBHOCTb K TPYJIy, OCO3HAHHE LIEHHOCTH TPYJOJIIOOMs, MHTEpEC K Pa3n4yHbIM cdepam NpodeccHOHANBHON NeATeNbHOCTH, CBSI3aHHBIM C
MaTeMaTHKON U €€ MPUIIOKEHUIMHU, YMEHHE COBEPILAaTh OCO3HAHHBIN BbIOOp Oyyiei npodeccuu u peann3oBbIBaTh COOCTBEHHbIE KU3HEHHBIE IUIAHBI,
TOTOBHOCTb U CIIOCOOHOCTh K MaTEMaTHUECKOMY OOpa30BaHMIO U CaMOOOpPa30BaHMIO HA MPOTSKEHUH BCEH JKU3HHU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO
B PEILIEHUH MPAKTUYECKUX 33/1a4 MaTeMaTUYECKON HallpaBJI€HHOCTH;

7) 3K0JI0THYECKOr0 BOCTIMTAHMSA

C(OPMHUPOBAHHOCTh HKOJOTMUYECKOW KYJIBTYphl, NOHUMAaHUE BIMSHUS COLHATBHO-IKOHOMHYECKUX IPOIECCOB HA COCTOSHHE MPUPOJHON U
COLIMAJIbHOW Cpe/bl, OCO3HAaHUE TIJIOOANBHOTO XapakTepa SKOJOTMYECKUX MpoOjeM, OpUEHTAllMs Ha NPUMEHEHHE MaTeMAaTU4YeCKUX 3HAaHUM Ui
pelieHus 3a1a4 B 00J1aCTH OKpY»Karollel cpeibl, INIaHPOBAHNUE IOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCJIEICTBHUH JIJIsl OKpY>KaIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSl HayKHM M OOIIECTBEHHOW MpPAKTUKU, TTOHUMAaHHE
MaTeMaTHYeCKON HayKH Kak c(ephl YelIOBEUEeCKOU JIeATEIbHOCTH, 3TAlOB €€ pa3BUTUS U 3HAUMMOCTH ISl Pa3BUTHUS IUBUIIM3AIMH, OBJIa/IEHUE SI3bIKOM
MaTeMaTUKd W MaTeMaTH4eCKOW KyJIbTYpOH KakK CpEeICTBOM IO3HAHUS MHpPa, TOTOBHOCTh OCYILECTBJISATH MPOEKTHYIO U MCCIEI0BATENIbCKYIO
NEeSTEIbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI



Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3soBble Jiornyeckue 1eMcTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMATHUECKUX OOBEKTOB, MOHATHH, OTHOLICHUH MEXIY NOHITUIMH, (POPMYIHPOBAThH
orpezieNieHUs MOHATHH, YyCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALMU, OCHOBAHUA IJIs1 0000OLIECHUS U CpAaBHEHUS, KPUTEPUU MPOBOJIUMOTO
aHanusa;

BOCIIPUHUMATh, (HOPMYJIHPOBATh M TPEOOPA3OBHIBATH CYXKICHHS: YTBEPAUTCIBHBIC W OTPHUIATEIbHBIC, CIUHUYHBIC, YacTHbIE WU OOIIHUe,
YCIIOBHBIE;

BBISIBJISITH MAaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpeuHs B (akTax, JTaHHbBIX, HAOIIOJIEHUSAX U YTBEPKICHUSX, MpeaIarath
KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUHNIA;

JIeNIaTh BBIBOJIBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX M HHAYKTUBHBIX YMO3aKIIOUECHUN, YMO3aKIIOUCHUM 110 aHAJIOTHH;

MIPOBOAMUTH CaMOCTOSITENIbHO JI0KA3aTeIhCTBA MAaTEMAaTHYECKHX YTBEP)KJIEHUN (MpsIMbE UM OT MPOTUBHOTO), BHICTPAWBATh apryMEHTAIHIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHHS U BHIBOJIBI;

BEIOMpaTh CIOCO0 pelieHust ydyeOHOW 3amaun (CpaBHHBATh HECKOJBKO BApUAHTOB PEIICHHsS, BBHIOMpPATh HAMOOJIEEe MOAXOIAMUNA C y4ETOM
CaMOCTOSATENIbHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble uccienoBare/ibCKue 1eCTBHSA:

HCIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATENbCKUI HHCTPYMEHT MO3HAHUS, (POPMYIHPOBATH BOMPOCH, GUKCHUPYIOIIUE MPOTUBOPEUNE, MPooIeMy,
yCTaHABIIMBATh UCKOMOE U JJaHHOE, JOPMUPOBATH THIIOTE3Y, API'YMEHTHUPOBATH CBOIO MO3UIUIO, MHEHHUE;

MPOBOJIUTH CAMOCTOSITEIPHO CIUITAHWPOBAHHBIM SKCIEPUMEHT, MCCIEIOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTUYeCKOro OOBEKTa,
SIBIICHUS, TIPOIIECCA, BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBICHUSMU, MPOIIECCAMU;

CaMoCTOSITENFHO (OPMYNIUpOBaTh OOOOIIEHUS W BBIBOABI IO pe3yidbTaTaM MPOBEAEHHOTO HAOMIOACHHS, WCCIEAOBaHUSA, OIEHUBATh
JIOCTOBEPHOCTH TIOJIYYCHHBIX PE3YJbTAaTOB, BEIBOJOB U 00O0IIECHHUH;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIJIBUTAThH MIPEANOIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

BBISBJIATH 1e(pUIIUTH HH(OOPMAIIUU, JTAHHBIX, HEOOXOAMMBIX JIJIsl OTBETA HA BOMIPOC U JIJIS pEIIeHHs 3a/1a4H;

BBIOMpPaTh WHGOPMAIMIO W3 HCTOYHUKOB PA3JIMYHBIX THIIOB, AHAIM3UPOBATh, CHUCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJIOB U (DOPM MPEICTABIICHNUS,

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

OILICHUBATh HAAEKHOCTh HH(OPMAIIMU TTO CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHbIE YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA
OO0menue:
BOCIIPUHUMATH U (POPMYIHPOBATH CYKICHUS B COOTBETCTBHH C YCIOBUSAMH M IIENISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY
3peHUs B yCTHBIX U MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 X0y PEIIEHUs 3aja4l, KOMMEHTHPOBATh ITOJY4EHHBIN PE3yNIbTaT;



B XOJie 00CYXKJI€HHUS 3a/aBaTh BOIPOCHI MO CYHIECTBY OOCYKIaeMON TeMbl, MPOOIEeMbl, pelaeMoil 3a/1a4uu, BbICKA3bIBaTh WU, HAIICIIEHHbIE Ha
MOWCK PEIEHUs, COTMOCTABNISTh CBOM CYXKJICHUS C CYXJICHUSIMH JIPYTrUX YYaCTHHKOB JHMAJNiora, OOHAPYKHUBATh PAa3IMUUE W CXOJCTBO TO3WIIHIA, B
KOPPEKTHOH opMe GopMyTUpOBATh PA3HOTIACHS, CBOM BO3PAXKCHHUS;

MIPEJICTaBIATh PE3YJbTAaThl PELICHUS 3a/Jayd, SKCIEPUMEHTa, MCCIEI0BaHUs, MPOEKTa, CAMOCTOSTENbHO BbIOMpATh (opMar BHICTYIUIEHUS C
y4€TOM 3a/1a4 MPE3eHTALUN U OCOOCHHOCTEH ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiliCTBUA

Camoopranuszaums:

COCTaBJIATH IUJIaH, AJITOPUTM DPELICHUS 3aJlauM, BBIOUPATh COCO0 perieHUs C y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHHIA ¢ y4ETOM HOBOM WH(OPMAIIUH.

CaMOKOHTPOJIb, SMOIMOHAIbHBII UHTEJJIEKT:

BJIa/ICTh HABBIKAMHU TMO3HABATEIHHOU pedIeKCHH KaK OCO3HAaHUS COBEPIIAEMBbIX JCHCTBUII M MBICIUTENbHBIX IPOLIECCOB, UX PE3YIbTATOB,
BIIQJIETh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS MTPOLIECCa M pe3ysibTaTa PelIeHUs] MaTeMaTHYeCKOU 3a/1a4uH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPH PEIICHWU 3a/ladyd, BHOCHUTh KOPPEKTHUBHI B JCSATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOSITENTLCTB, TAHHBIX, HAWICHHBIX OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yNbTaTa IEJId U YCIOBUSIM, OOBSCHATh MPUYMHBI JOCTHKCHUS WIH HEAOCTHKEHHS PE3Yy/IbTaTOB ACSTEIBbHOCTH,
HAXOJUTh OMIMOKY, 1aBaTh OIICHKY TPHUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eAITEJILHOCTD:

MOHUMATh M WCIOJI30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIWBHUIYAIbHOW palOOThl MpU PEIIEHWH Y4YEOHBIX 3aJad, MPUHUMATH IEJh
COBMECTHOH NIeATENbHOCTH, TUIAHUPOBATh OPraHU3alMI0 COBMECTHON pabOThI, paclpenesaTh BUABI paboT, TOrOBapHUBaThCs, 0OCYKIaTh MPOLECC H
pe3ynbTaT paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYMIOBHIX opmax paboThl (0OCYKaeHUs, 0OMEH MHEHUN, «MO3TOBBIE IITYPMbI» U UHBIE), BHITIOJHATH CBOIO YacTh pabOTHI U
KOOPJMHHUPOBATh CBOW JICUCTBUSL C JIPYTUMU WICHAMH KOMAaHJbl, OIIEHMBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPHUTEPHUSM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

HNPEIMETHBIE PE3YJIBTATBI
10 KJIACC

K xoniy o6yuyenus B 10 kiacce oOyyaromuiics IOTYyYUT CIIEIyIOIINE MPEAMETHBIE PE3yAbTaThl MO OTAEIbHBIM TeMaM paboueil MporpaMMbl
yueOHOro Kypca «Anredpa u Hauajaa MaTeMaTHYECKOTO aHAIU3a:

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO OIEPUPOBATh TMOHATHUSAMHU: PAIMOHAIBHOE YHCIO, OECKOHEYHas MepHOoAMYEecKas ApoOb, MPOIEHTHI, HPPALUOHATIBHOE YHCIIO,
MHOYECTBA PALMOHAIBHBIX U IEHCTBUTENIBHBIX YUCEN, MOYJIb AEHCTBUTEIBHOIO YNCIIA;



IPUMEHATH JPOOU U MPOLEHTHI JUIsl peIIeHHs] MPUKIIAAHBIX 33734 U3 pa3IMYHbIX OTpacieil 3HaHUH U peanbHOH KU3HY;

MPUMEHSTH MPUOIMKEHHBIE BEIYUCIICHUS, TPABUIIa OKPYTJICHHSI, IPUKUIKY U OLIEHKY Pe3yiIbTaTa BHIYMCICHUN;

CBOOOJHO OMEpPUPOBATh MOHATHEM: CTENEHb C LENBIM IOKa3aTeleM, UCIOIb30BaTh MOIXOAAIIYI0 (POpPMYy 3alMCH EHCTBUTENBHBIX YHCET IS
peLIeHMs] TPAKTUYECKUX 33134 U IPECTAaBICHUS JAHHBIX;

CBOOO/JHO OIIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypallbHOM CTENEeHH;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTEIICHb C PALIMOHATIBHBIM ITOKa3aTelNeM;

CBOOO/THO OTIEPUPOBATH MOHATHAMU: JIOTapu(PM YHCia, AECATHUHBIC U HaTypalbHbIE JIOTapu(MBI;

CBOOOJIHO OIIEPUPOBATH MOHATUAMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCIOBOI0 apryMeHTa;

OIIEpPUPOBATH MOHATHIMHU: APKCUHYC, ApKKOCHUHYC M aPKTAHI'€HC YUCIOBOIO apryMeHTa.

YpaBHeHHUSs] U HEPABEHCTBA:

CBOOOJHO ONIEpUPOBATH MOHATHIMH: TOXJIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCHIILHBIC YPAaBHEHHS U YPaBHEHUS-CIICICTBUS, PAaBHOCHUIIbHBIC
HEpaBEHCTBA;

IPUMEHATh Pa3IMYHbIe METO/IbI PEIIEHUS] PALMOHAIBHBIX M JIPOOHO-PALMOHAIBHBIX YPaBHEHUH, IPUMEHATh METOJ MHTEPBAJIOB Ui PELICHUS
HEPaBEHCTB;

CBOOOJHO ONEpUPOBATh MOHATHIMH: MHOTOWICH OT OJHOM IEPEMEHHOW, MHOTOWICH C IeNbIMH KOX(pQHUIMEHTaAaMH, KOPHH MHOTOYJICHA,
IPUMEHSATH JIeJIeHe MHOIOWIeHa Ha MHOTOYJIEH C OCTaTKoM, TeopeMy besy u teopemy Buera nis pemenus 3anay;

CBOOOJTHO OIEPUPOBATH MOHATHSMHU: CHCTEMa JIMHEWHBIX YpaBHEHUH, MaTpula, ONPEAEIUTENb MATPUIBl 2 X 2 U ero reOMETPpUUECKUN CMBICT,
WCTIOJIB30BaTh CBOWMCTBA OMpeAenuTenss 2 X 2 s BBIYUCICHHS €ro 3HAuYeHHs, MPUMEHSTh ONPEACTUTENH /s PEUICHHS CHUCTeMbl JIMHEHHBIX
yYpaBHEHH, MOAETHPOBATH PEANbHBIE CHTYAallMd C TIOMOIIBIO CHCTEMBI JMHEWHBIX YpaBHEHHI, MCCIIEOBATh MOCTPOCHHBIE MOJEIH C ITOMOIIBIO
MaTpHI] U ONpesieNuTeNel, MHTEPIIPETUPOBATh MOJIy4YEHHBIN pe3ybTar;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU /7S TpeoOpa30BaHUs BEIpaKEHU;

BBITIOJTHATH MPEOOPA30BAHMSI YHCIOBBIX BRIPAXKEHUH, COJIEPKAIINX CTETIEHH C PAllMOHATBHBIM ITOKa3aTeleM;

HCIIOJIb30BaTh CBOMCTBA Jorapu(mMoB i peoOdpa3oBaHus JOorapu(PpMUUECKUX BbIpAKEHUI;

CBOOOJHO ONEpPUPOBATh MOHATUSMU: UPpALMOHAIBHBIE, IOKA3aTENIbHbIE U JIOrapu(pMHUUYECKUE YPaBHEHUS, HAXOJUTh UX PEIIEHUS C MOMOIIbIO
PaBHOCHIIBHBIX TEPEXO0/I0B MIIM OCYIIECTBIISAS MPOBEPKY KOPHEH;

MPUMEHSTh OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI TSI TPeoOpa30BaHUsI TPUTOHOMETPUYECKHIX BBIPAKCHHIA;

CBOOOJTHO OTIEPUPOBATH MOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, MPUMEHITh HEOOXOIMMBbIe (OPMYIBI ISl PEUICHHS OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX YpaBHEHUH;

MO/JICJIMPOBATh PEANbHBIE CUTYAIlMH Ha A3bIKE alreOphl, COCTABIATh BBIPAXKEHUS, YpaBHEHMs, HEPABEHCTBA 110 YCJOBHUIO 3a]laud, UCCIIEI0BATh
MOCTPOEHHBIE MOJIEIIH C HCIOIb30BAaHUEM aIapara ajareOpsl.

DyHKIUM U TPaQUKH:

CBOOOJHO ONEpPHPOBATH MOHATUSAMH: (YHKILUS, CIIOCOOBI 3afaHus (PYHKIMM, B3aMMHO OoOpaTHble (DYHKIMHM, KOMMIO3ULUS (YHKUUH, Tpaduk
(GyHKINY, BHIIOJIHATDH JIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB (PyHKIIHIA;

CBOOOJHO ONEPUPOBATH MOHATUAMHU: 00JIACTh ONPEAEICHUS U MHOXKECTBO 3HaYeHUN (QYHKINU, HYJIU (QYHKIUH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;



CBOOOJHO OIEpPHUPOBATh MOHATUAMU: UYETHBIE W HEUYETHbIE (DYHKIMM, NMEPHOAMUYECKHE (DYHKIMM, MPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH,
MaKCUMYMBbI U MUHUMYMBbI (DYHKITHH, HanOoJIbIlIee ¥ HAaUMEHbIIIee 3HaYeHEe (PYHKIIUU HAa TPOMEKYTKE;

CBOOOTHO OTIEPUPOBATDH MOHATUSAMU: CTETIEHHAsI (PYHKIUS C HATYPAIBbHBIM M LIEJIBIM IOKa3aTeneM, TpagyK CTeneHHOH (QYHKIMH ¢ HATYPaJIbHBIM
U LIeJIbIM T0Ka3aTeneM, rpaduk KOpHs n-oi cTeneHn Kak GyHKIHUU OOpaTHOM CTENEHH C HaTypaJIbHbIM IIOKA3aTeseM;

OIIEpPUPOBAThH MOHATUSAMMU: JIMHEHHAsA, KBaJpaTU4Has U JpOoOHO-TMHENHHas QYHKINHU, BBIIOJIHAThH JIEMEHTAPHOE MCCIEIOBAHNE U [TOCTPOCHHUE UX
rpaduKoB;

CBOOOJHO OTEPHPOBATh MOHATUSAMH: NOKa3aTelbHasl U Jorapugmuyeckas QyHKIUH, UX CBOWCTBA M rpadUKH, UCIIONb30BaTh UX TpadUKu IS
peLleHMs YpaBHEHUI;

CBOOO/THO OIIEPUPOBATH MOHATUSAMHU: TPUTOHOMETPUYECKAsk OKPY’KHOCTh, OIPEEICHUE TPUTOHOMETPUYECKUX (PYHKIMIT YMCIIOBOTO apryMEHTa;

MCTOJIB30BaTh TpaduKu (QYHKIHMHA JUIsI MCCIEIOBAHUS IMPOIECCOB M 3aBHCUMOCTEH NpU PEIICHWH 3a/1a4 W3 JAPYIHX YYeOHBIX NMPEIMETOB U
peanbHOH JKU3HHU, BBIpaXKaTh (HOpMyIaMH 3aBUCUMOCTH MEXTY BETHUNHAMH;

Hayana MaTeMaTH4eCKOro aHaIn3a:

CBOOOJTHO OIEpHUPOBATh MOHATUAMU: apupMETHUYECKas U reoMeTpuYecKas mporpeccus, OECKOHEYHO YObIBaIOIlas TeoMeTpuyecKasi Iporpeccus,
JMHEWHBIA ¥ 9KCITIOHEHIIMABHBINA POCT, (OPMYIIa CIIOKHBIX MPOLIEHTOB, HIMETh MPEICTABICHUE O KOHCTAHTE;

MCIOJIB30BATh MPOTPECCHH [T PEIICHHUS PEaTbHBIX 3a7a4 MPUKIATHOTO XapaKTepa;

CBOOOJHO OIEPUPOBATh MOHATHSMHU: IOCIEJOBATEIBHOCTb, CIIOCOOBI 3a/JaHUsl IOCJIEAOBAaTEILHOCTEH, MOHOTOHHBIE U OrPAaHUYEHHBIC
M0CJIe/I0BATEIbHOCTH, TOHUMATh OCHOBBI 3apO’KICHUS MaTEMaTHUECKOr0 aHAJIN3a KaK aHalln3a OECKOHEYHO MaJlbIX;

cBOOO/IHO ONEPUPOBAThH MOHATUSAMU: HEMPEPBIBHBIE PYHKIIMH, TOUKH pa3pbiBa rpaduka QyHKIMH, aCUMITOTHI rpaduka QyHKIMHY;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: (YHKIIWSI, HETIPEPBIBHAS HA OTPE3Ke, MPUMEHSATh CBOWCTBA HEMPEPHIBHBIX (PYHKITUH [T pEeLICHNUs 3a/1ay;

CBOOO/THO OIIEpPUPOBATH MOHATUAMU: TIEpBasi U BTOpasi MPOU3BOHbIE (DYHKIMH, KacaTelabHas K rpaduKy QpyHKIUY;

BBIUUCIIATH POU3BOJIHBIE CYMMBI, TPOU3BECHHUS, YACTHOTO U KOMITIO3ULIUH IBYX (DYHKIUH, 3HaTh POU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIIHIA;

WCTIOJIH30BATh TEOMETPUUYECKHIH U (PU3UICCKUN CMBICI IIPOU3BOTHOM JIJIsl pEILICHHS 3a]1a4.

MHo:xecTBa H JIOTHKA:

CBOOO/THO ONIEPUPOBATH MOHATHSIMU: MHOXKECTBO, OTIEpallMy HaJl MHOXKECTBAMH;

HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIHN anmapaT /Ui OMMCaHUs PEalbHbIX MPOLIECCOB U SBJICHUH, IPU PEIICHUH 3a/1a4 U3 JIPYTUX Y4eOHbIX
MIPEIMETOB;

cBOOOJHO ONEepUPOBATH MOHATUSIMU: ONpEIENICHNE, TeopeMa, ypaBHEHUE-CIIEJCTBUE, CBOMCTBO MaTeMaTHYEeCKOro OOBEKTa, J10Ka3aTeabCTBO,
PaBHOCHIIbHBIE YPaBHEHUSI U HEPABEHCTBA.

11 KJIACC

K xonmy obydenus B 11 kiiacce o0y4aromuiicss MOMY4UT CIIEAYIONINE MPEAMETHBIC PE3yIbTaThl 1O OTACIBHBIM TeMaM pabodell mporpaMmbl
yaeOHOro Kypca «Anredpa u Hauaiza MaTeMaTHIECKOTO aHATH3a:
Yucyia 1 BBIYUCIECHHSA:



CBOOOJITHO OIEPUPOBATHh TOHATHUAMH: HATYpAJbHOE M II€JI0€ YHUCIIO, MHOXKECTBA HATYpaJIbHBIX W IEIBIX YHCEIN, HCIOJIb30BaTh MPU3HAKU
nenumoctu nenbix yucen, HOJl u HOK naTtypanbHbIX yucen s peiieHus 3aja4, IpUMEeHsTh anroput™ EBkina;

CBOOOJTHO ONEPUPOBATH MOHITHEM OCTAaTKa MO MOYJII0, 3alIUChIBaTh HATYpaIbHbIC YMCIIA B PA3JTMYHBIX MO3UIIUOHHBIX CUCTEMAX CUMCIICHUS;

CBOOOJIHO OIEPUPOBATh MOHATHUSMHU: KOMIUIEKCHOE YHCIO W MHOXECTBO KOMIUIEKCHBIX YHCEJ, TMPEJCTaBIATh KOMIUIGKCHBIE 4YHCIA B
anredpanvecKo ¥ TPUTOHOMETPUIECKOM (hopMe, BBITIOIHITH apuPMETHICCKHE OTIEPAIIMH C HUMH B H300pa)kaTh Ha KOOPJIUHATHOM TUIOCKOCTH.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOO/IHO ONEPHUPOBATHh MOHITUSIMH: UPPAIIUOHATBHBIC, TIOKA3aTeIbHbIC U JOrapu(MUUECKUE HEPABEHCTBA, HAXOAUTh UX PEUICHUS C IIOMOIIBIO
PaBHOCHJIBHBIX MIEPEXO/IOB;

OCYIIECTBJIATH OTOOP KOPHEH MpH PEIICHHUH TPUTOHOMETPUUIECKOTO YPaBHEHUS;

CBOOO/IHO OIEPHPOBAThH MOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHATH HEOOXOAUMEBIC (DOPMYIBI Il PEHICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOOJHO ONEPUPOBATHh MOHATUSMU: CHCTEMa M COBOKYMHOCTh YpPaBHEHHIl UM HEPAaBEHCTB, PAaBHOCHIIbHBIE CHUCTEMBl U CHCTEMBbI-CJIE/ICTBUSA,
HAXOJUTh PEIICHUS CUCTEMbI U COBOKYITHOCTEH pallMOHAIIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTEIbHBIX U JOrapu(PMUUECKUX YPABHEHUI U HEPABEHCTB;

pemiaTs panuoHAbHBIC, HWppalMOHAIbHBIC, ITOKa3aTelIbHbIC, JIOTAPU(PMHUUYCCKHE W TPUTOHOMETPHUYCCKHE YpPaBHEHUS H HEPABCHCTBA,
COZIEpIKAILME MOIYJIU U MMApaMETPBhIL;

MPUMEHSITh rpauuecKre METOIbI ISl PEIICHUs YpaBHEHUN U HEPABEHCTB, a TAKXKE 3aj1a4 C MapaMeTpaMy;

MOJIETTUPOBATh PEabHBIE CUTYAllMH Ha S3BbIKE aareOphbl, COCTABIATh BHIPAKECHHsI, ypaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI MO YCIOBHIO 3a/1a4yH,
HCCIIEI0BATh MOCTPOCHHBIC MOJICIIU C UCTIOJIb30BAHUEM arapara aire0pbl, HHTEPIPETHPOBATh MOTYYEHHBIN pe3ysIbTarT.

DOyHKIUH U TPaQUKH:

CTPOUTH TPaPUKU KOMIO3UIIMH (PYHKITUH C TTOMOIIBIO AJIEMEHTAPHOTO UCCIIEIOBAHMS U CBOMCTB KOMITO3HUIIUU ABYX (DYHKIIHIA,

CTPOHUTH T€OMETPUUECKHE 00pa3bl YpaBHEHH U HEPABEHCTB HA KOOPAMHATHOM TUIOCKOCTH;

CBOOOJTHO OTEPUPOBATH MOHITUAMU: TPAPUKUA TPUTOHOMETPHUUECKUX (PYHKITUH;

MPUMEHATH (PYHKITUU JJI1 MOJCIIMPOBAHUS U UCCIIEAOBAHUS PEATbHBIX MPOIECCOB.

Hayana MaTeMaTH4eCKOr0 aHAJIN3A:

MCIOJIb30BaTh MIPOU3BOIHYIO JUIS UCCIeN0BaHUS (YHKIIMH HA MOHOTOHHOCTB M DKCTPEMYMBI;

HaxOJUTh HauOOJIbIIIEEe ¥ HAUMEHbIIIEE 3HAYCHHS (PYHKITUN HETIPEPHIBHON HA OTPE3KE;

KCIMOJIb30BAaTh MPOU3BOIHYIO I HAXOXKJICHUS HAWIYUIIErO PEUICHHS B MPUKIIAIHBIX, B TOM YHCIE COIUAIbHO-PKOHOMHYECKUX, 3a7avax, s
oTIpeieNICHUs] CKOPOCTH U YCKOPEHHUS MpoIiecca, 3aJaHHoro Gpopmyron win rpaduxom;

CBOOOJIHO OMEpUpPOBATh MOHITUSIMH: TEPBOOOpa3Has, OMpPENENEHHBIH WHTErpal, HAaXOAWUTh IMEPBOOOPA3HBIC SIEMEHTAPHBIX (QYHKIHA U
BBIUUCIATH UHTETpal o ¢popmyiie HetoTona-Jlelbnua;

HaxOJIUTh IUIOIIA/IN TIIOCKUX GUTYP U 0OBEMBI TEJT C TTOMOIILI0 MHTETPAJIA;

MMETh TPEJICTABIIEHNE O MATEMATHUYECKOM MOJISITMPOBAHUH Ha IPUMEpE COCTaBIeHUs TuddepeHINaTbHBIX YpaBHEHU;

peuiars MpUKIagHbIe 3aa4d, B TOM YHCIIE COLMATbHO-KOHOMHYECKOTO M (PM3MUYECKOTO XapaKTepa, CPEeICTBAMU MATEMaTUYECKOTO aHAIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbl Bceero Kontpoasusie | IIpakriieckne oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
MHOK€eCTBO IEHCTBUTENBHBIX YHUCEIL.
1 Muorowiensl. PaninoHanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
9 Oyukuuu U rpadpuku. CreneHHas QyHKIMS C 12 1
LIEeTTBIM TTOKa3aTeIeM
3 Apudmernueckuit KOpeHb N-0if CTENEHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
JlorapupmMuueckue ypaBHEHHs
5 TpuroHomeTpuueckue BoIpaXKeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCUH 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0




TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbl Bceero Kontpoasusie | IIpakriieckne oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 I/Iccne)mBaHI:Ie (GYHKIH C TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 WppanroHansHbIe, TOKa3aTeIbHBIC U 24 1
norapuMuIecKrue HepaBeHCTBA
KommiekcHbie uncna 10
HarypanbHble u 1ienble ynucna 10 1
CucreMsl palioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 HOBTOPeHHe, 000011IeHHE, CUCTEMATH3 IS 16 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




PABOYAS TIPOTPAMMA YYEBHOTI'O KYPCA «TEOMETPHUS» (YTJYBJIEHHBIA YPOBEHD)
IHHOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma ydyebHoro kypca «I'eomerpusi» yriydaeHHoro ypoBHs aisi oOydaromuxcsi 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
denepalibHOTO TOCYJAPCTBEHHOTO 00pa30BaTeLHOrO CTaHJapTa CpeIHEro o0uero oopa3oBanus, ¢ yuéToM COBPEMEHHBIX MUPOBBIX TPEOOBAHUI,
NPEIbSBISEMBIX K MAaTeMaTHUYECKOMY 00pa30BaHUIO, U TPAAULIUN POCCUICKOT0 00pa3oBaHus. Peanu3anus mporpaMMbl 00eCIIeUnBAET OBJIaICHHIE
KITIOYEBBIMH KOMITETEHLIMSIMHU, COCTABJISIOIIMMHU OCHOBY JJISi CAMOPA3BHTHUSA W HEMPEPHIBHOTO 00pa30BaHUs, LEIOCTHOCTh OOLIEKYIbTYPHOTO,
JTUYHOCTHOTO U TIO3HABATENLHOTO PA3BUTHUS JTUYHOCTH 00YUAIOIIHUXCSI.

HOEJN U3YYEHUSA YYEBHOI'O KYPCA

'eomerpust sBisieTCS OAHMM M3 0a30BBIX KYpCOB Ha YpPOBHE CpEOHEro oOmero oOpa3oBaHMsA, TaKk Kak 00ECIEYMBAET BO3MOKHOCTH
U3yYeHUs] TUCLMIUIMH €CTeCTBEHHO-HAyYHOW HANpaBIEHHOCTH U NPEAMETOB TI'yMaHMTApHOTO LHMKJIA. ITOCKONBKY JIOrM4eckoe MBbIIUIEHUE,
(bopmHpyeMoe NpH U3y4eHUH 00y4YarOIIUMUCS MOHATUHHBIX OCHOB T'€OMETPHUHU, IIPU JJOKA3aTEIbCTBE TEOPEM U ITOCTPOCHHUH LIETIOYKU JTOIHYECKUX
YTBEPKACHUM NpU PEIIEHUU TI'e€OMETPUYECKUX 3a7ady, YMEHHUE BBIABUIATh U ONPOBEPraTh TIMIOTE3bl HEMOCPEICTBEHHO HCIOIb3YIOTCS MpU
pelIeHnH 3a]]a4 eCTECTBEHHO-HAYyYHOTO LIMKJIa, B YaCTHOCTU (PM3MUYECKUX 3a/1a4.

Ilens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomeTpusi» Ha yriyOJ€HHOM YpOBHE — pa3BUTHE HHIUBUAYaJIbHBIX CIIOCOOHOCTEH
o0yyaromuxcs MpH H3YYEHUU TEOMETPHUH, KaK CocTaBisgomeill mpeaMerHoi obmactu «MaremaTnka M HH(OpMaTuKa» yepe3 obOecrieueHue
BO3MOXXHOCTH TNPUOOPETEHMs] U HUCIHOJIb30BaHUs Oojee TIyOOKMX TI€OMETpPUYECKUX 3HAHUM M JeHcTBUM, crnenuuyHbIX TeOMETpPUH, U
HEO0OXOIMMBIX JJIsl YCIIEUTHOTO MPOo(hecCHnOHaIbHOTO 00pa30BaHHUs, CBA3aHHOIO C UCIIOIb30BAaHUEM MaTEMaTHKU.

[TpuopuTeTHBIMM 3a7ayaMM Kypca T€OMETpPUM Ha YIIyOJIEHHOM YpOBHE, PACHIMPSIONIMMU M YCWJIMBAIOUIMMU Kypc 0a30BOr0 ypOBHS,
SABJIIOTCSL:

paciivpeHe MNpeACTaBIEHUs O T'€OMETPUM KaK 4acTU MMPOBOW KYyJIbTYphl U (OPMHUPOBAHUE OCO3HAHUS B3aMMOCBSI3U TE€OMETPHUH C
OKPY>KaIOIIUM MUPOM;

¢dbopmMHpoBaHKE MPEJCTABICHNUS O IPOCTPAHCTBEHHBIX (PUIypax Kak O BXKHEHIINX MaTeMaTHYECKHX MOJIENSAX, MO3BOJISIONINX ONUCHIBATH U
U3y4yaTh pa3HbIe SBJICHUS OKPYKAIOIIEro MUpa, 3HaHUE MOHATUHHOTO anmnapara no paszeny «CrtepeoMerpus» yueOHOro Kypca reOMeTpuHu;

(dbopMHpOBaHNUE YMEHHMS BJIAJIETh OCHOBHBIMH MOHSATUSMHU O MPOCTPAHCTBEHHBIX (PUTypax U UX OCHOBHBIMHU CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMyI U yMEHHE UX IPUMEHSTh, YMEHUSI IOKA3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PeLlIeHuUs 3a/ay;

¢dbopMHpOBaHHE YMEHHUS paclio3HaBaTh HA YepTEXax, MOJAENSAX M B PealbHOM MHPE MHOTOTPAHHUKU U TeJla BpallleHHs, KOHCTPYHPOBATh
reOMETPUUYECKUE MOJIEIH;

(GopMHpOBaHHE TOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO MOCTPOEHHUS MAaTEeMaTH4YEeCKMX TEOpuUi, (OpMHpPOBAHUE NMOHMMAHUS POJIU
aKCMOMATHKH NIPH IIPOBEACHUH PACCYXKJICHHIH;



(GopMHpOBaHHE YMEHUS BJIaJeTh METOJAMH J0Ka3aTeNbCTB U aIrOPUTMOB PELICHUs, YMEHUS UX NMPUMEHATh, IPOBOJUTH JOKa3aTeIbHbIE
paccyKIeHHMs B XOJ€ pELICHHMs CTEepPEeOMETPUUYECKUX 3aJady M 3aJady C I[PaKTHUYECKUM COAep:KaHueM, (OopMHUpOBaHUE INPEACTABIECHUS O
HEOOXOJMMOCTH JI0Ka3aTelIbCTB NpPU OOOCHOBAaHMHM MAaTEMaTHYECKHUX YTBEPKICHUH M POJM aKCHOMATUKH B TPOBEIACHUU JIEAYKTHBHBIX
pacCyXJIeHUH;

pa3sBUTHE U COBEPILIEHCTBOBAHME MHTEIJIEKTYAIbHBIX M TBOPYECKMX CHOCOOHOCTEH 00ydaroluxcs, MO3HABAaTEIbHOW aKTUBHOCTH,
HCCIIEI0BATEIbCKUX YMEHUHN, KpUTUUHOCTH MBIIUIEHUS, UHTEpeca K U3Yy4EeHUIO0 FeOMETpUH;

¢dopmupoBanre QPYHKIIMOHAIBHON I'PAaMOTHOCTH, PEIEBAaHTHON I'€OMETPUHU: YMEHHS PACIO3HABAThH MPOSBICHHUS T€OMETPHUUECKUX TOHSATHH,
O00BEKTOB U 3aKOHOMEPHOCTEH B peaibHBIX )KU3HEHHBIX CUTYALUAX U MPH U3YyYCHUU JPYTUX y4EOHBIX MPEIMETOB, MIPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOIETUPOBAHUS PEATIbHBIX CUTYAIlUi, NCCIIEI0BaHUS IOCTPOEHHBIX MOJIENIEN, HHTEPIIPETALUN IOJTYYEHHBIX PE3YIbTaTOB.

OCHOBHBIMHU COZIEp)KaTebHBIMU JMHUAMHU YyuyeOHoro kypca «l'eomerpusi» B 10-11 kmaccax sBustores: «lIpsimMble M IUIOCKOCTH B
IIPOCTpaHCTBEY», «MHOrorpaHHUKNY, «Tena BparieHus», «BeKTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/BUKEHUS B IPOCTPAHCTBEY.

Cdhopmynupoannoe Bo PI'OC COO TpeboBaHUE «yMETh ONEPUPOBATH MOHATHIMNY, PEICBAHTHBIMA T'€OMETPUHN Ha yrIIyOJIEHHOM ypOBHE
ooyyenns B 10-11 xmaccax, OTHOCHTCS KO BCEM COJCP)KATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OPMHpPOBAHHE JIOTMYECKHX YMEHHU
pacripeiesiieTcsi He TOJBKO 10 COJep KaTeIbHbIM JMHUAM, HO U 10 rogaM oOyuyeHus. Coaepkanue o0pa3oBaHus, COOTBETCTBYIOLIEE MTPEIMETHBIM
pe3yiabTataM ocBoeHus PenepanabHON pabodel mporpaMMsl, pacrpeeléHHbIM 110 rojlaM 00y4YeHuUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI KO
BCEM OCHOBHBIM, NPHUHLMIIMAIBHBIM BOIpocaM oOydaroluecss o0palaluch HEOJHOKpPaTHO. OTO TO3BOJSET OPraHu30BaTh OBJIAJCHUE
reOMEeTPUYECKUMU MOHATUSAMHU U HAaBbIKAMU ITOCJIEA0BATENbHO U MOCTYIATENbHO, C COOTI0JCHUEM MTPUHIINIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHMUS
BKJIIOYATh B OOIIYI0 CUCTEMY I'€OMETPHUYECKUX IMPECTaBICHUN 00yJaromuxcs, paciupss 1 yrayonss e€, oOpa3ys NpOoYHble MHOXKECTBEHHBIE
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH HA YII1yOJIEHHOM YPOBHE MTO3BOJISIET:

C03/1aTh ycJIoBUS A AuddepeHnranny o0ydeHns, NOCTPOSHUS HHANBUAYAIbHBIX 00pa30BaTeNIbHBIX IPOTrpaMM, 00ECTIEUUTh YTIIyOiIEHHOe
U3yueHHe reOMEeTPUH KaK COCTaBIstomIel yaeOHoro npeamera «MaTteMaTukay;

MOJrOTOBUTh OOYyYarOIIUXCS K MPOJOJDKEHUI0O M3Y4YEeHUsT MaTeMaTHKu ¢ yué€ToM BblOopa Oyaymell mnpodeccun, obecrednBas
MIPEEMCTBEHHOCTh MEXKIy OOIIHMM | MPOodheCcCHOHATBHBIM 00pa30BaHUEM.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenne yue6Horo kypca «I'eomerpusi» Ha yriyOonéaHoMm ypoBHe otBoauTcs 204 vaca: B 10 kimacce — 102 ygaca (3
yaca B Hezelno), B 11 kimacce — 102 yaca (3 yaca B Hezento).

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC



IIpsiMbIe ¥ IUIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUA cTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, IpocTpaHCTBO. IloHATHE 00 akCMOMaTHMYECKOM IOCTPOECHUHU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3auMHOe pacnosioKeHue IpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOLIUECS, IapajuleJbHbIE W CKpeluBaroniyecs mnpsMsle. IIpusHaku
CKPEILMBAOIINXCS NPAMBIX. [[apaenbHOCTh NIPSIMBIX U IUIOCKOCTEW B IPOCTPAHCTBE: NapaJlIC/IbHbBIE IIPSMbIE B IPOCTPAHCTBE, APAJLIEIbHOCTD
TPEX NPAMBIX, MApAJUIEIbHOCTh NPAMOM M IUIocKocTH. IlapaiienbHoe M LEHTpallbHOE MPOEKTUpOBaHME, H300pakeHue ¢uryp. OCHOBHBIE
CBOWCTBa MapajuIeIbHOTO MpPOEeKTHpoBaHus. M300paxenue ¢uryp B mapajuieIbHON HMPOEKIHMU. YTJIBI C COHANPABICHHBIMU CTOPOHAMHM, YTOJ
MEXIy NPSAMBIMU B IPOCTpaHCTBE. [lapajuieIbHOCTh INIOCKOCTEN: MapauIesIbHbIE IIJIOCKOCTH, CBOMCTBA IapaJlIeNIbHBIX II0CKOoCcTe!. [IpocTeiime
MPOCTPAHCTBEHHBIE (PUTYPHI Ha MJIOCKOCTU: TETPAdp, MapauIeIeHIIe ], TOCTPOCHUE CCUCHHIA.

[lepneHIUKYIAPHOCTD MPAMOM U MJIOCKOCTH: NEPIEHANKYIISPHBIE IIPSAMBIE B IIPOCTPAHCTBE, MIPSIMBIC NTAPAJIJICIIBHBIE U IEPICHINKYIISIPHBIE
K IUIOCKOCTH, NPU3HAK MEPHEHIUKYIIPHOCTU MNPSAMOM M IUIOCKOCTH, TEOpPEMa O MNPsMOM NEPHEHIUKYJAPHON IIOCKOCTU. OpTOroHajabHOE
npoekTupoBaHue. [lepneHIuKynsp 1 HaKJIOHHBIE: PACCTOSIHUE OT TOYKU JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MJIOCKOCTHU, IPOEKLUs (PUTypBI
HAa IJIOCKOCTb. [IepreHInKyIapHOCTh INIOCKOCTEN: TPU3HAK NEPIEHANKYIIIPHOCTH ABYX IUIOCKOCTEN. Teopema 0 TpEX NepneHauKyIspax.

VYIibl B IPOCTPAHCTBE: yroJl MEXAY IPSIMOW M INIOCKOCTBIO, NBYTPAHHBIN yIroJl, JIMHEWHBIM Yroj ABYIpaHHOro yria. TpéxrpaHHbIi U
MHOrorpasssie yribl. CBOMCTBA IUIOCKUX YIJIOB MHOTOTpaHHOro yria. CBOMCTBA IJIOCKMX W ABYI'PAaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKH

Buasl MHOrOrpaHHHMKOB, pa3BEPTKAa MHoOrorpaHHuka. [Ipusma: n-yroipHas npusMma, NmpsiMas U HAKJIOHHas MPU3MBbI, OOKOBas M IOJIHas
MIOBEPXHOCTh Npu3Mbl. [lapamnenenunen, HOpsAMOYTONbHBIA MapajuieeNMIe] W ero cBolcrea. Kparuaiimme nyTw Ha IOBEPXHOCTH
MHororpanHuka. Teopema Oinepa. IlpoctpanctBennas teopema [ludaropa. Ilupamupa: n-yroiapHas nupamujia, OpaBHIIbHas U yced€HHas
nupamuibl. CBoiicTBa pédep M OOKOBBIX I'paHEl NpaBUIbHOW nupamujibl. [IpaBuiibHbIE MHOTOIpAaHHUKH: NpaBUJIbHAs MPU3Ma U MpaBHIIbHAS
NUpaMyu/ia, MpaBUIbHAs TPEyrojbHas MHpaMHJa U NPaBWIBHBIA TeTpasdap, KyO. IIpencraBieHue O MpaBWIIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOJEKadAp U UKOCAdP.

Brruncnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHanu, yrisl. [lmomans G0KOBON MOBEPXHOCTH U IMOJIHOM MOBEPXHOCTH MPSMON
MIPU3MBI, IUIOIA/Ib OCHOBAHUMN, TeOpeMa 0 OOKOBOI MOBEPXHOCTH NMpsAMOM npu3Msl. [1nomaas O0KOBOM MOBEPXHOCTH U MOBEPXHOCTH MTPABHIIBHOM
MIMPaMM/Ibl, TEOPEMA O IUIOIIAIN YCEUEHHON TUPAMUIBIL.

CuMMeTpusi B TNIPOCTPAHCTBE. JIEMEHTbl CHUMMETPUHM IPABWIBHBIX MHOTOIpaHHUKOB. CHMMETpHs B IpaBWJIBHOM MHOTOTPaHHUKE:
CUMMETpHS Napajuiesenuneia, CAMMETPHS PaBUIbHBIX MPU3M, CHMMETPHSI MPAaBUIHLHON MTUPAMU/IBL.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOIO BEKTOpa, BEKTOPBI KOJUIMHEApHBIE, COHAIIPABJIICHHBIE U
IIPOTUBOIIOJIOKHO HAIIPaBJIEHHbBIE BEKTOPHl. PaBEHCTBO BEKTOPOB. JleHCTBUSI C BEKTOPAaMM: CJI0)KEHHE U BBIYMUTaHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHOXXE€HHE BEKTOpa Ha 4Kcyio. CBOMCTBA CIOXKEHUSI BEKTOPOB. CBOWCTBA YMHOXEHHS BEKTOpa Ha 4ucio. [loHsTHEe KOMIUTaHApHBIE
BEKTOpBI. [Ipn3HaKk KoMIIaHapHOCTH TPEX BeKTOpOB. [IpaBnino napamienenunena. Teopema o pa3inoKeHHH BEKTOPA IO TPEM HEKOMILIAHAPHBIM



BekTopaMm. [IpsMoyronpHas cuctema KoopAuHAT B mpocTpancTBe. KoopaunaTtel BekTopa. CBsi3b MEXKAY KOOpAUHATAMH BEKTOpa U KOOPAMHATAMU
TO4YeK. YT0J1 MeXIy BekTropamu. CKaJIpHOE MTPOU3BEICHNE BEKTOPOB.

11 KJIACC

Tena Bpamenus

[TonsaTHs: UMIMHIpPUYECKas MOBEPXHOCTh, KOHMYECKas MOBEPXHOCTh, ceprueckas MOBEPXHOCTh, oOpa3zyroiiue mnoBepxHocTeil. Tema
BpAILCHHS: LWINHAP, KOHYC, YCeU€HHBIN KOHYC, cepa, map. B3anmHoe pacnonoxenue cepsl U MIOCKOCTH, KacaTelbHas IIOCKOCTh K cepe.
N300pakeHue Tes BpalleHHus Ha IIIOCKOCTH. Pa3BépTka mumHapa u konyca. Cummerpus chepsl u mapa.

O6béM. OcHOBHBIE CBOICTBa 00BEMOB Tell. Teopema 06 00bEME MPAMOYTOIBHOTO MapaljiesienuIeaa u ciecTBus u3 He€. O0bEM mpsiMoi 1
HAKJIOHHOM MPU3MBI, IUIUHAPA, MUpaMUIbl U KoHyca. O0bEM 1apa U 1apoBOrO CErMEeHTA.

KomOunanmu ten BpaiieHusi 1 MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B IMJIMHIApP, OMMCAaHHAs OKoJio mwmmHApa. [lepeceuenne chepsl u
mapa ¢ 1wiockocTeio. Kacanme mapa u cdepsl miockocTeio. TIoHSATHE MHOTOrpaHHHKA, OMHCAHHOTO OKOJO cdephl, cdepbl, BOUCAHHONH B
MHOI'OTPaHHUK WJIM TEJIO BpalllCHHUS.

[Tnomanpe MOBEpXHOCTH LWIMHIPA, KOHYca, Tuiomanb cgepbl u e€ yacteil. [lonobue B mpoctpanctBe. OTHOIIEHHE 00BEMOB, TUIOLIAAEH
noBepxHocTel nmoaooHbIX Guryp. [IpeodbpazoBanue momodusi, romoreTus. Perenne 3a1ay Ha MIOCKOCTU C MCIIOIb30BAHUEM CTEPEOMETPUUECKUX
METO/OB.

[TocTpoeHne ceuyeHnil MHOTOTPAaHHUKOB U TeJl BpalleHMs: CEUYEeHUs LMIUHApa (mapaiieabHO U MEepHeHAMKYISIPHO OCH), CEYEHMs] KOHyca
(mapasuienabHbIE OCHOBAHUIO M IPOXOJAIINE Yepe3 BEpLIMHY), CEUeHHUs 1Iapa, METObl TOCTPOEHUS CEUEHUI: METO/ CJIeJIOB, METO/I BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYILEH MIIOCKOCTH.

BekTophl M KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpocTtpaHcTBe. Omepanuu Haj BekTopamu. BekTopHoe yMHOXeHHE BeKTOpoB. (CBONCTBA BEKTOPHOTO YMHOXKEHUS.
[IpsimoyronbHas cuctemMa KoOOpauHatT B mpoctpaHcTBe. KoopnuHatel Bektopa. Pasnoxenue Bekropa no 6aszucy. KoopanHaTHO-BEKTOPHBINA METOJ
IIpU PELICHUN FEOMETPUYECKUX 3a/1ad.

J{BMKeHHS B IPOCTPAHCTBE

JIBmxenust mpoctpanctBa. Otobpaxenus. JIBrkeHus U paBeHCTBO ¢uryp. Obmue cBoiicTBa ABMKEHUN. Buibl IBUKEHUI: apauienbHbII
MEPEHOC, LIEHTPaJIbHAs CAMMETPHSI, 3epKaJibHasi CHMMETPHS, TIOBOPOT BOKPYT npsimoi. [IpeobpazoBanus nmoxodus. [Ipsmas u cdepa Ditnepa.

IIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI YUEBHOI'O KYPCA «'EOMETPHS» (YTJTYBJIEHHBIA YPOBEHB)
JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxnanckoe BocnuTaHue:



c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3MIMM O0OydYarollerocs Kak aKTHUBHOIO U OTBETCTBEHHOTO 4JIEHA POCCHUICKOro OOIIecTBa,
MIPEJICTAaBJICHUE O MAaTEeMAaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHMSI PA3IUYHBIX CTPYKTYP, ABJICHUH, MPOLEAYP I'PaxkJaaHCKOro 00IIecTBa (BHIOOPHI,
OTIPOCHI  JIPYT0Oe), YMEHUE B3aUMOICHCTBOBATH C COIIMAILHBIMA HHCTUTYTaMHU B COOTBETCTBHUHY C UX (PYHKIMSIMH U HA3HAYCHHUEM;

2) naTpuoTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh POCCUHCKON TIpaKAAHCKOW HACHTUYHOCTH, YB@KEHUS K MPOIIJIOMY U HACTOSIIEMY POCCHMCKOW MaTeMaTHKH,
LIEHHOCTHOE OTHOUICHHE K JIOCTHIKEHHUSM POCCUMCKMX MAaTeMaTUKOB M POCCUHCKON MaTeMaTHYeCKOM IIKOJbI, UCIIOIB30BaHUE STUX JAOCTHKEHUN
B JPYTUX HayKax, TEXHOJOTHUSX, c(hepax SIKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HAaHWE JYXOBHBIX IIEHHOCTEH POCCHICKOr0 Hapona, c(HOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3TUYCCKOTO ITOBEIACHHSI,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTIKEHUHW HAayKd M JEeATENbHOCTHIO YYEHOTO, OCO3HAHUE IUYHOIO BKJIaJa B IMOCTPOCHHUE
yCTOMYHUBOTO OYIyIIEro;

4) 3cTeTHYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOILIEHHWE K MHPY, BKIIOYAsl 3CTETHUKY MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEUICHHUH, pacCyXKICHH,
BOCIPUUMYHUBOCTh K MATEMAaTHYECKUM aCIIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusznyeckoe BocIUTAHUE:

c(hOPMUPOBAHHOCTh YMEHUSI IPUMEHATh MaTeMaTHYCCKHE 3HAHHUS B MHTEPECax 30pOBOro M Oe30macHoro odpasa »KU3HU, OTBETCTBEHHOE
OTHOIIIEHHWE K CBOEMY 3JI0POBBIO (3I0POBOE MUTAaHUE, COATAHCHUPOBAHHBIA PEXKHUM 3aHITHN M OTIbIXA, PETyNspHas (u3nueckas aKTUBHOCT),
(bu3nUecKoe COBEPIICHCTBOBAHHE MPH 3aHATUSIX CIOPTUBHO-03/I0POBUTENBHOM 1€ATEIHHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIO0HUs, HHTEPEC K Pa3IudHbIM cdepam npodhecCHuoHaATBHON NesTeIbHOCTH, CBA3aHHBIM C
MaTeMaTUKON M €€ MPUJIOKEHHUSIMU, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOP Oymyiel mpopeccuu U peain30BhIBaTh COOCTBEHHBIC KU3HEHHBIS
IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYecKOMY OOpa30BaHHIO M CcaMOOOpa30oBaHUIO HA MPOTSHKEHUHM BCEW KU3HU, TOTOBHOCTH K
AKTUBHOMY YYaCTHIO B PEILICHUH NMPAKTUUECKUX 337a4 MaTEeMAaTUUE€CKOW HAIPaBIEHHOCTH;

7) 3K0JI0rNYecKoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh IKOJOTHYECKON KYJIbTYPhI, IOHUMAHNUE BIUSHHS COIMATBLHO-DKOHOMHYECKUX MPOIIECCOB HA COCTOSTHUE TIPUPOIHON U
COLIMAJILHOU Cpefbl, OCO3HAHME TI00ANBHOTO XapaKTepa SKOJIOTHUECKHUX MPOoOIeM, OPUEHTAlMsS Ha MPUMEHEHUE MaTeMaTHUYeCKUX 3HAHWMA s
pelIeHus 3a/1a4 B 00JIaCTH OKPY>KaIoIIel cpeibl, IUNITAHUPOBAHKE MOCTYIIKOB U OLIEHKHU WX BO3MOKHBIX MOCIEICTBUN AJISl OKPYKAIOIIEH CPEeIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH W OOIIECTBEHHOW TMPaKTHKH,
MOHMMaHUE MaTEeMaTHUYECKON HayKH Kak cepbl YeTOBEUECKON JeITeTbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTHU JJIs PA3BUTHUS IIUBUIIH3AIINH,
OBJIQJICHUE SI3BIKOM MAaTEMAaTHKA W MaTEeMaTHYECKOM KyJIbTYpOW KaK CPEICTBOM IMO3HAHMS MHpA, TOTOBHOCTh OCYIIECTBISTh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO A TEIbHOCTh MHIUBUYalbHO U B IPYIIIIE.



METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Jjornueckue aAecTBus:

BBISBIIATH W XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKH MATEMATHYECKUX OOBEKTOB, IOHATHUH, OTHOIICHHH MEXAY MOHSITHSIMU,
(dbopmyIupoBaTh ONpPEACIICHHUs TOHATHH, YCTAaHABIMBATh CYIIECTBEHHBIM NMPU3HAK KIAacCHU(HUKAIIMK, OCHOBAHMS Il 0OOOIIEHUS U CpaBHEHUS,
KPUTEPUU ITPOBOAUMOIO AHAIIN3A;

BOCIIPUHUMATh, (DOPMYIIMPOBATh M TPEOOPA3OBLIBATH CYXJACHHS: YTBEPAUTEIbHBIC M OTPHIATEIbHBIC, €AMHUYHBIC, YAaCTHBIC U 0OIIHeE,
YCJIOBHBIE;

BBISIBJISITh MAaTeMAaTUYECKHWE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTUBOpeYHs B (akTax, MAAHHBIX, HAONIOJCHUAX U YTBEPXKICHUSX,
npejjaraTb KpUTEPUH JJ1s1 BBISIBICHHUS 3aKOHOMEPHOCTEH M IPOTUBOPECUMIA;

JI€JaTh BBIBOJIBI C MCIIOJb30BAHUEM 3aKOHOB JIOTHKHU, TEIYKTUBHBIX M MHAYKTUBHBIX YMO3AaKIFOUEHUM, YMO3AKIIFOUEHUI 110 aHAJIOTUU;

MIPOBOJIUTH CAMOCTOATENBHO JI0KA3aTEIhCTBA MAaTEMATHUYECKUX YTBEPKICHUM (TIPSIMBIE M OT MPOTHUBHOTO), BHICTPAMBATh apryMEHTAIUIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BHIBOJIBI;

BBIOMpaTh CHoco0 perieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIIEHUS, BHIOUpaTh Hanbosee MOAXOAAIUN ¢ yuéToM
CaMOCTOSATENIbHO BBIJICTICHHBIX KPUTEPHUER).

ba3oBble ucciaenoBareabckue AeiicTBHUS:

UCIIONIb30BaTh BOMPOCHl KaK MCCIENOBATENbCKUI MHCTPYMEHT MO3HAHUS, (HOPMYIHPOBATH BOIMPOCH], (DUKCHUPYIOUINE MPOTHUBOPEUUE,
mpo0yieMy, YCTaHAaBJIUBATh UCKOMOE U JJaHHOE, JOPMUPOBATH TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MIPOBOJIUTH CAMOCTOSTEILHO CINIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEOBaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEM MaTEMAaTHYECKOTO O0BEKTA,
SIBJICHU S, TIPOIIECCA, BBISIBICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMu, SIBJICHUSMH, ITPOIIECCAMH;

CaMOCTOSITENNFHO (OPMYIUPOBAaTh OOOOIIEHHS U BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO HAONIOACHMS, HCCIEIOBAHUS, OILIEHHWBAThH
JIOCTOBEPHOCThH MOTYYCHHBIX PE3YIbTATOB, BHIBOJIOB U 00OOIICHHIA;

MPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCA, @ TAKIKE BBIJIBUTATh MPEIOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmeii:

BBISBJIATH 1e(DUIIUTH HH(OOPMAIIUU, JTAHHBIX, HEOOXOAMMBIX JIJIsl OTBETA HA BOMIPOC U JIJIS PEIICHHs 3a/1a4H;

BBIOMpaTh MH(QOPMAIMIO M3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJM3MPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH MH(OPMAIIHIO
Pa3IUYHBIX BUJIOB U (DOPM MPEICTABICHNUS,

CTPYKTYPUPOBaTh HHGOPMAIIHIO, TPEICTABIIATH €€ B pa3IMUHbIX (hopMax, WILTIOCTPUPOBATH TpadUUueCcKu;

OILICHUBATh HAAEKHOCTh HH(DOPMAIIMH IO CAMOCTOSATENHHO CHOPMYIHUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHBbIE YHUBEpPCAJbHbIE y4eOHbIe JeilcCTBUS
O01menmne:



BOCIPUHUMATH U (OPMYIUPOBATH CYXJCHUS B COOTBETCTBUU C YCIOBUSMHU U LENSIMU OOILIEHHUS, ICHO, TOYHO, TPaMOTHO BBhIpa)kaThb CBOIO
TOUYKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO X0y PellIeHUs 3ajaul, KOMMEHTHUPOBATh MOJYyYCHHBIN pe3ysIbTarT;

B X07Ie 00CY>KACHHUS 3a7]aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOi TeMbl, TPOOIeMbI, pelaeMoil 3a1a4n, BEICKa3bIBaTh HJICH, HAIICIIEHHBIC
Ha TIOUCK PEIICHUS, COTIOCTABIIATH CBOU CYXICHHUS C CYKICHHUSIMH JIPYTUX YYaCTHUKOB TUAIOTA, OOHAPYKUBATh Pa3IMYKe U CXOJCTBO MO3UIUH, B
KOPPEKTHOI (opMe GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MIPEJICTaBIATh PE3yJbTaThl PELICHHs 3a/la4M, SKCIIEPUMEHTA, UCCIIEIOBaHUs, TPOEKTa, CAMOCTOATEIHLHO BBIOMPATh (hOpMaT BBHICTYILIICHUS C
yu€TOM 3a7a4 MPE3EHTALNN 1 OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbI€ /1eiiCTBUSA

Camoopranuszaums:

COCTaBJIATh IUJIaH, AQITOPUTM pEIIEHUs 3aJadyd, BBIOMPATh CHOCO0 pemeHus C y4E€TOM HMMEIOIIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BApUAHTHI PEIICHUH C YIETOM HOBOM HH(OPMAITHH.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJJIEKT:

BJIa/IETh HABBIKAMU MO3HABATENbHON pedIeKCHu KaKk OCO3HAHUS COBEPIIAEMBIX NEHCTBHI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB,
BJIQ/IETh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS MIPOLIECCa U pe3yiibTaTa PelieHUs] MaTeMaTUYeCKOi 3a/1a4u;

MPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELIEHUU 3a7a4Md, BHOCHUTh KOPPEKTUBHI B JICSITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENLCTB, JAaHHBIX, HAWJACHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3ybTaTa LIEJIH U YCIOBUSAM, OOBSCHATH IPUYNHBI JOCTUKESHHS U HEIOCTHXKEHUS Pe3yIbTaTOB JESATEIbLHOCTH,
HAXOJUTh OMIMOKY, 1aBaTh OIICHKY TPHUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eITEJILHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYINECTBA KOMAHJAHOW W HHAMBUAYAIbHON pabOTHI MpU PEIICHUH YYEOHBIX 3a7a4, TPUHUMATH IIEIb
COBMECTHOH JIeATENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU palOThI, paclpeAensiTh BUABI paboT, JOTOBapUBATHCS, OOCYXKAATh MPOLECC
U pe3yibTat paboThl, 000011aTh MHEHUS HECKOJIBKUX JTIOCH;

Y4acTBOBATh B TPYMIIOBBIX (hopmMax paboThl (00CYKIeHUsI, 0OMEH MHEHU, «MO3TOBBIC IITYPMbI» U WHBIE), BHIMOIHATH CBOIO YacTh paOOTHI
U KOOPJAWHUPOBATH CBOW JIEUCTBHS C JPYTMMH YICHAMH KOMaH/bI, OIICHMBATh KAa4YECTBO CBOEr0 BKJIaJa B OOMMIMNA MPOIYKT MO KPHUTEPHUSIM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

HNPEIMETHBIE PE3YJIBTATBHI
10 KJIACC

K xonity 10 kiaacca o0ydarOmmiicss HAyYUTCS:
e CBOOOJHO ONEPHPOBATH OCHOBHBIMH MOHATUSAMH CTEPEOMETPUN IIPU PEIICHUH 3a/1a4 U TPOBEICHUH MAaTEMaTHUYECKUX PaCcCyKICHUA;



MPUMEHSATh AaKCHOMBI CTEPEOMETPHHU U CIICACTBUS M3 HUX MPH PEILICHUH T€OMETPHUECKUX 3a/1a4;
KJIacCH(HUIMPOBATh B3aUMHOE PACIIOJOXKECHUE TNPSAMBIX B INPOCTPAHCTBE, IUIOCKOCTEH B IMPOCTPAHCTBE, MPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE;

CBOOO/IHO ONEpUPOBATh MOHATUSAMH, CBSI3aHHBIMHU C YIJaM{ B NPOCTPAHCTBE: MEXKAY NMPSMBIMU B IPOCTPAHCTBE, MEXIY MPAMOU H
IUIOCKOCTBIO;

CBOOOJTHO OTIEPUPOBATH MOHATHAMH, CBSI3aHHBIMH C MHOTOTDAaHHUKAMU;

CBOOO/IHO PAacIO3HABaTh OCHOBHBIC BU/Ibl MHOTOI'PAaHHUKOB (TIPU3Ma, IUPaMU/Ia, IPSIMOYTOJIBHBIN Mapauienenurne, Kyo0);
KJIacCU(pHUIMPOBATH MHOTOIPAHHUKH, BEIOMPAsi OCHOBAHUS JUIsl KIIaCCU(UKAINH;

CBOOO/IHO OTIEPUPOBATH MOHITUSMH, CBSI3aHHBIMH C CEYEHUEM MHOTOTPaHHHKOB IIJIOCKOCTBIO;

BBITIOJIHATH MApalIeIbHOE, EHTPAITBHOE U OPTOTOHAIBHOE MPOEKTUPOBaHKE (DUTYDP HA IIIOCKOCTb, BBIIOIHATH H300pakeHus: GUryp Ha
IUIOCKOCTH;

CTPOUTH CEUYCHHS MHOTOTPAHHUKOB Pa3JIMYHBIMH METOJAMH, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH W3 PHCYHKOB MPOCTHIX
00BEMHBIX UTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIYHCIIATH TUIOUIA/M TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPH3Ma, MUPaMuIa), TEOMETPHUYECKHUX TEJI C IPUMEHEHHEM (QOPMYI;

CBOOOJHO ONEpUPOBATh MOHATHUSMH: CHMMETPUS B HPOCTPAHCTBE, LEHTP, OChb M IUIOCKOCTH CHUMMETPHH, IIEHTP, OCh U IUIOCKOCTH
CUMMETpPUU (UTYPHI;

CBOOOJTHO OTIEPHPOBATH MOHSATHIMHU, COOTBETCTBYIOIIMMH BEKTOpAM M KOOPIWHATAM B TIPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HA/l BEKTOPAMH;

pemarh 3aJa4i Ha JIOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOLICHWH W HAXOXJEHHE T€OMETPUYECKHX BEIMYHH, NMPUMEHSS W3BECTHHIE
METOBI TIPU PEIICHUN MaTeMAaTHIECKUX 3a/1a4 MTOBBIIIEHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;

MPUMEHATh TPOCTEHIINE MPOTPAMMHBIE CPEJICTBA W AJIEKTPOHHO-KOMMYHUKAITMOHHBIE CHUCTEMBI TPU PEIICHHH CTEPEOMETPHUECKUX
3ajay;

M3BIIEKATh, MPEOOPA30BBIBATh M MHTEPIIPETUPOBATH MHPOPMAITUIO O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpax, MpeICTaBICHHYIO
Ha YepTeXax U PUCYHKAX;

MPUMEHSTH MMOJTydeHHBIE 3HAHUS Ha MPaKTHKE: CPABHUBATH M aHAIM3HPOBATH PEAbHBIC CUTYAIlMH, IPUMEHSTh N3yUCHHBIE TTOHSITHS B
npoliecce MOMCKa pereHusl MaTeMaTHUeCKu c(OPMYITMPOBAHHON MPOOIEMBI, MOJICIMPOBATh PEeaTbHBIE CUTYallUU Ha S3bIKE T€OMETPHH,
HCCIIEI0BATh MOCTPOECHHBIE MOJIENU C MCIIOJIb30BAaHMEM M€OMETPUUECKUX MOHATHI U TEOpeM, anmapara aireOpbl, pemaTrh IpakTHYecKue
3aJ1auu, CBS3aHHBIC C HAXOXK/ICHUEM FeOMETPUICCKHUX BEITMYNH;

UMETb MPECTaBICHU 00 OCHOBHBIX ATalax pa3BUTHUSA T€OMETPUH KaK COCTaBHOW 4acTH (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHA.



11 KJTACC

K konmy 11 kaacca oOyyaromuiicss HAy9uTCs:

CBOOOJJHO ONEPHPOBATH IOHATHSIMH, CBSI3aHHBIMH C IHJIMHAPUYECKOH, KOHHMYECKOW U C(EepUuecKoil MOBEPXHOCTSIMHU, OOBSCHITH
CTIOCOOBI OTYYCHHUS;

OIEPHPOBATH IMOHATHUSIMH, CBI3aHHBIMH C TEJIAMU BPAIICHHS: LIWIMHIPOM, KOHYCOM, Cepoil U mapom;

pacro3HaBaTh Teja BpameHus (LWIMHIP, KOHYC, cdepa U map) U 00BSICHATH CIIOCOOBI ITOIYYCHHS TEJI BPaICHUS;

KJ1accu(UIUPOBATh B3AaHMHOE PACIIONOKEHHE CHepbl U IIOCKOCTH;

BBIYUCIIATH BCIIMYUMHBI 3JICMCHTOB MHOI'OIPAHHHUKOB M TCJI BpallCHUA, 00BEMBI U Iomaiaun HOBGpXHOCTefI MHOTI'OI'PaHHUKOB U TCJI
BpAILICHHUS, TEOMETPUIECKHUX TEJl C IPUMEHEeHHEM (HopMyT;

CBO6OI[HO ONCprUpoOBaTh NMOHATHAMHA, CBA3AHHBIMU C KOM6I/IH8,III/I$IMI/I TCJI Bpall€CHUA U MHOTOI'PaHHHUKOB: MHOI'OI'paHHUK, BITMCAHHELIA B
chepy u onucanHblii 0koJI0 chepsl, chepa, BIMCAHHAS B MHOIOTPAHHUK WU TEJIO BPAILICHUS,

BBIYUCIISITH COOTHOLICHUSI MEXKTY TUIOIIAIIMH TIOBEPXHOCTEH M 00bEMaMU MOJJOOHBIX TEJ;

n300paxaTh U3ydaemble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY,
cOOKy, CHU3Y, CTPOUTDH CEUCHHSI TEJI BPAILICHUS;

U3BJIEKAaTh, HHTEPIPETUPOBATh U MPEOOPa30BbIBaTh MH(GOPMALIMIO O MPOCTPAHCTBEHHBIX M€OMETPUUECKUX (DUTypax, MPeICTaBICHHYIO
Ha YepTeXax U PUCYHKaX;

CBOOO/IHO OTIEPUPOBATh MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBIITOJIHATD OIICpallvii HAl BEKTOPAMU,

3aJ1aBaTh IUIOCKOCTh YPaBHEHHEM B ICKAPTOBOW CHCTEME KOOP/INHAT;

pemiaTh rCOMECTPUUCCKHUE 3aJadd Ha BBIYHMCICHHUC YIJIOB MCXKIAY NPAMBIMU W INIOCKOCTSAMM, BBIYMCIICHUC paCCTOHHI/IfI OT TOYKHU 10
IUIOCKOCTH, B I[EJIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPANHATHOT'O METO/Ia IIPH PEIICHUY;

CBO6OI[HO OIICPpHUPOBATH NTOHATUAMHU, CBA3AaHHBIMHA C ABVIKCHUCM B IIPOCTPAHCTBE, 3HATH CBOMCTBA I[BI/I)KGHI/II\/’I;

BBITIOJHATh M300pakKeHHsT MHOTOTPAHHUKOB M TEJI BPAIICHHs MPH MapaUIeIbHOM MEPEHOCEe, IEHTPAILHOW CHMMETPHH, 3epKAIbHON
CUMMETPHH, TIPH IOBOPOTE BOKPYT MPSIMO#, TIpeoOpa3oBaHust MOJ00US;

CTPOUTH CEYCHUS MHOTOTPAHHUKOB M TEJ BPAIICHUs: CEYCHUS LWIMHIAPA (MapaUie]bHO U MEPHEHIUKYISIPHO OCH), CEYCHHUS KOHYyCa
(mapansenbHbIe OCHOBAHHIO U MPOXO/ISAIINE Yepe3 BEPIIUHY), CCYCHHUS 1Iapa;

UCIIOJIb30BATh METOJIbI MOCTPOCHHUSI CEYCHHIl: METOJ CJIEIOB, METOJ| BHYTPEHHETO0 MPOCKTUPOBAHHUS, METOJ IEepPeHOCa CeKyIIeH
TUIOCKOCTH;

AO0Ka3bIBATh TCOMETPUUCCKUE YTBCPIKIACHUA,

MNPUMCHATH T'COMCTPHUYCCKUC (I)aKTbI AJI peIICHUA CTCPCOMCTPUUCCKUX 3aJad, MPCANoJaratommnx HCCKOJIBKO IIaroB pCHICHUs, €CIIU
YCJIOBHS IIPHMEHEHHS 3aJIaHbI B IBHOW M HESIBHOH (opMe;



peniaTh 3aJja4M Ha JI0Ka3aTeIbCTBO MATEMaTHYECKUX OTHOIICHUN 1 HaX0XICHHE T€OMETPUUECKUX BEJIIMYUNH;

MIPUMEHSITH IPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHX 33/1aY;
MIPUMEHSTH MOJIyYeHHBIC 3HAHUS Ha MPAaKTHKE: CPAaBHUBAThH, AHAJU3UPOBATh U OLEHUBATh pealIbHbIE CUTYallUU, IPUMEHATh U3yYCHHbIE
MIOHSTHSI, TCOPEMBI, CBOKMCTBA B MPOIIECCE MOMCKA PEIICHUS MaTeMaTHIeCKH cHOpPMYITUPOBAHHON TIPOOIIEMBI, MOJICTHPOBAThH PEAIbHBIE
CUTYAIIMH Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh TTOCTPOCHHBIE MOJIETU C UCIOJIb30BAaHMEM F€OMETPUUECKUX MOHITHI U TeOpeM, armnapara
anreOpsl, pelaTh IPaKTUYECKUE 3a]]a4, CB3aHHbIE C HAXO0XKJACHUEM I'€OMETPUUECKUX BEJIUYUH;

HMMETh TPEJICTABICHUs 00 OCHOBHBIX JTAlax pa3BUTHS F€OMETPUU KaK COCTABHOM YacTH (yHIaMEHTA PA3BUTHUS TEXHOIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbI Bcero Kontpoapueie  Ipakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 BBenenue B ctepeoMeTputo 23 1
9 B3anMHOe pacnionokeHue npsMsIx B 6 1
MIPOCTPAHCTBE
3 [TapanenbHOCTh MPSMBIX M TUIOCKOCTEH B g
MIPOCTPAHCTBE
4 [leprieHANKYIAPHOCTD MPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYriel U paccTosTHUS 16 1
MHororpanHuku 7 1
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/n P Kontpoabnsie  IlpakTuueckue (mupp )
NMpOrpamMmbl Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 AHanuTH4eckasi FreOMeTpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 1
CUCTEMAaTH3aIVsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpEeHue, 06001IeHNE 1 17 5
cUcTeMaTu3alus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




PABOYAS ITIPOT'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTH U CTATUCTHKA» (YIJIYBJEHHBIIA YPOBEHD)

IHOACHUTEJIBHAA 3AIIUCKA

VYuebublil Kypc «BeposATHOCT M CTaTHCTUKA» YIIIyOJEHHOTO YPOBHS SBJISETCS MPOJOKEHHUEM U Pa3BUTHUEM OJHOMMEHHOIO y4eOHOro
Kypca yriryOJn€HHOTO YpOBHS Ha YPOBHE CPEIHEro oOmero oopasoBaHus. Y4eOHBIH Kypc MpenHa3HadyeH JUis (OPMHPOBAHUS Yy O0YUarOIIUXCs
CTaTUCTHUYECKON KYJbTYPbl U TIOHUMAHUS POJIM TEOPUU BEPOSITHOCTEH KaK MAaTEeMaTH4YE€CKOTO MHCTPYMEHTA I U3YUCHHs CIIy4alHBIX COOBITHI,
BEIMYMH U mpoueccoB. [Ipu m3yueHnn kypca oOoramaroTcsi NMpeicTaBlIeHUs OOy4yaroIIMXCsl O METOAAX MHCCIENOBAaHUS HW3MEHUYMBOIO MHUDA,
pa3BUBaeTCs MOHUMAHNE 3HAYMMOCTH M OOIIHOCTH MaTEeMAaTUYECKUX METOJIOB IMO3HAHMs KaK HEOThEMIIEMOM YacTH COBPEMEHHOI'O €CTECTBEHHO-
Hay4YHOT'O MUPOBO33PEHHUS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Copepxanue yuyeOHOro Kypca HamlpaBi€HO Ha 3aKpelIeHUWEe 3HAHWM, MOJyYEHHBIX MpPU M3YyYEHUH Kypca Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHMs, M HA Pa3BUTHE MPEACTABICHUN O CIy4alHBIX BEJTMYMHAX M B3aHUMOCBS3SX MEXIY HUMHU Ha BOKHBIX NMPHUMEPAX, CIOXKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYXKarolero Mupa. B pesynprare y o0ydaromuxcs JOHKHO chopMUpOBaThCs Mpe/IcTaBlIeHHe 0 HauboJiee yIOTpeOUTEIbHbIX U
O0IIMX MaTeMaTHYECKUX MOJEINAX, MCIOJb3YEMbIX ISl ONHCaHMs aHTPOIIOMETPUYECKHMX M AEMOrpaUyecKuX BeTUYMH, MOTPEHIHOCTEH B
pa3iIuyYHbIe POJa U3MEPEHUSX, AIUTEIbHOCTH 0€30TKa3HOW pabOThl TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUM U MPOLIECCOB B
oOmiecTBe. Y4eOHBIA Kypc SIBIIsieTCS 0a30i IS OCBOCHHSI BEPOSTHOCTHO-CTATUCTUYECKUX METO/OB, HEOOXOIUMBIX CIIEIUATUCTAM HE TOJBKO
MH)KEHEPHBIX CHEelHaTbHOCTEH, HO TAaKXKe COLHAIbHBIX M ICHUXOJIOIMYECKHX, OCKOJIIbKY COBPEMEHHBIE OOILIECTBEHHbIE HAYKU B 3HAUYUTEIIbHOU
Mepe HCTIOJIb3YIOT alnapaT aHanu3a OoJbIINX AaHHBIX. L{eHTpanbHy0 9acTh y4eOHOro Kypca 3aHHMAaeT O0CYXJIEHHE 3aKOHa OOJBIIUX YHCEeNT —
(yH1TaMEHTaJIbHOTO 3aKOHA MPUPO/Ibl, UMEIOLIET0 MATEMaTHYECKYIO (popMaIn3aluio.

B cooTBeTcTBUM C yKa3aHHBIMH LIEJSIMU B CTPYKTYpe ydeOHOro Kypca «BeposTHOCTb U CTaTUCTHKa» Ha YIrIyOJIEHHOM YPOBHE BbIIEICHBI
OCHOBHBIE coJiepKaTebHble TUHUM: «CiydaiiHble COOBITHS U BEPOSITHOCTU» U «CiyyaifHble BETMUMHBI M 3aKOH OOJIBIINX YHCE».

IToMHMO OCHOBHBIX JTMHUI B Y4€OHBII KypC BKIIOUYEHBI 3JIEMEHTHI TEOPUH TPaoB U TEOPUN MHOKECTB, HEOOXOIUMBIE ISl TOJTHOLIEHHOTO
OCBOEHUS MaTepuaia JaHHOTO yueOHOro Kypca U CMEXHBIX MaTeMaTHYECKUX YUeOHBIX KYpCOB.

Copepxanne JuHUN «Ciy4ailHble COOBITHS U BEPOSITHOCTU» CIYKUT OCHOBOW Il (hOpMHMpOBaAHMS NPEICTABICHUN O paclpelesieHun
BEPOATHOCTEN MEXKAY 3HAUEHUSAMHU CIIydyallHbIX BEIMUYMH. BaXKHYI0 4acTh B 3TON COAEPKATEIBHOMN JIMHUYU 3aHUMAET U3yUEHHE T€OMETPUUECKOTO U
OMHOMMAJIBHOTO paclpeieIeHUi M 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMHU — [TOKa3aTebHBIM 1 HOPMAJIbHBIM PACIPeIeICHUSIMH.

Temsl, cBA3aHHBIE C HEPEPHIBHBIMU CIyYalHBIMH BETMYMHAMU U paclpe/ieeHUsIMH, aKIIEHTUPYIOT BHUMaHHE 00yJaroIuXxcs Ha OMMCaHuU
U WU3YYCHHM CIIyYalHbIX SIBJICHUHA C MOMOIIbIO HENmpephIBHBIX (YHKIUI. OCHOBHOE BHMMAHHE YAENSETCS IMOKa3aTeIbHOMY U HOPMAaJbHOMY
pacnpeeIIeHUsIM.



B yuebHOM Kypce mpemycMaTpuBaeTCsi O3HAKOMUTEIHHOE M3YyYEHHE CBSA3M MEXAY CIy4dailHBIMU BEIMYMHAMH W ONMUCAHHE 3TON CBSI3U C
MOMOIIBI0 K03 (pUlIeHTa KOPPESAILUU U €ro BBIOOPOYHOr0 aHajiora. DTH 3JIEMEHTHI COJIEP KaHUs Pa3BUBAIOT TeMy «JluarpamMmbl pacceMBaHUS»,
M3YYCHHYIO Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHusi, 1 BO MHOTOM OITUPAIOTCS HAa CBEJCHMSI U3 KyPCOB alNTeOphl U T€OMETPHUH.

Emé oaun snemMeHT coaep:kanusi, KOTOPBIA MpeaiaracTcsi Ha 03HAKOMUTEIIbHOM YPOBHE — TOCIIEI0OBATEILHOCTD Cy4YalHBIX HE3aBUCHUMBIX
COOBITUM, HACTYMAIOUMX B €AWHULY BpeMeHU. (O3HAKOMIICHHE C pacHpeleIieHHEeM BEpOSITHOCTEH KOJIMYECTBA TAaKUX COOBITUH HOCUT
pa3BUBAIOIIMN XapakTep U SBISIETCS aKTyaJbHBIM JUIsl OyayluX aOUTYpUEHTOB, MOCTYMAIOIIMX Ha y4eOHbIE CIEUUAIbHOCTH, CBSI3aHHBIC C
OOIIECTBEHHBIMU HaYKaMH, TICUXOJIOTHEH U YIIPABJICHUEM.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuyenne yuebHOTO Kypca «BeposSiTHOCTh M CTAaTHCTUKa» Ha yrIIyOJIEeHHOM ypoBHE oTBOaUTCs 68 yacoB: B 10 kiacce — 34 gaca (1 gac B
Henento), B 11 kmacce — 34 gaca (1 yac B Heaeno).

COJAEP)KAHUE YYEBHOI'O KYPCA

10 KJIACC

I'pad, cBs3HbI rpad, myTH B rpade: nukibl 1 nenu. CteneHs (BaJ€HTHOCTh) BEpIIMHBL. ['padbl Ha minockocTu. JlepeBps.

CryvaiiHple SKCHEPUMEHTHI (OMBITHI) M CIydaiHble COOBITHS. DleMEHTapHble COOBITHS (MCXOAbl). BeposTHOCTH ciiydyalfHOro COOBITHS.
ban3ocTk 4acTOTHI U BEpOATHOCTU COOBITHHA. CiTydaiiHble OIBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSMHU.

Onepauuu Haj COOBITUSAMHU: IepeceueHue, OO0beAMHEHHE, IMPOTUBOMNOJIOXKHBIE coObITHS. Jnarpammel Oinepa. dopmyna ClIOXEHUS
BEPOSITHOCTEM.

VYcnoBHaAs BEPOATHOCTb. YMHOXKEHHE BEpOSATHOCTEH. [lepeBo ciydaniHoro skcnepumenta. @opmyina monHoil BepostHocTH. Dopmyna
baiieca. He3zaBucumble coObITHSI.

bunaphblii ciyyaliHblil onBIT (MCHIBITaHUE), ycrex U Heyaada. HesaBucumble ucnbiTanus. Cepusi HE3aBUCUMBIX UCHBITAHUN O MEPBOIO
ycnexa. [lepectanoBku u gaxropuan. Yucio coueranuil. Tpeyronbauk Ilackans. @opmyna ounoma HeroToHa.

Cepus He3aBUCHMBIX UcTIbITaHu# beprysu. CiyuaiiHblit BBIOOP U3 KOHEUHON COBOKYITHOCTH.

Cnyuaitnas BennuuHa. Pacnipenenenue BeposTHocTel. Jnarpamma pacnpenenenus. Onepanuu HaJl CIy4allHbIMU BelWuuHamu. buHapHas
ciydaiiHas BeianuuHa. [IpuMepsl paciipesieneHuii, B TOM YUCiie TeOMETpUYECKOe U OMHOMHUAIBHOE.

11 KJIACC

CoBMecTHOE paclpeiesieHUE IByX Cly4yalHbIX BelnunH. He3aBucumble cilydaliHble BETUYUHBI.



Matemaruueckoe oKuJaHUE CIy4aiilHON BeIM4uHbI (pacnpenenenus). [Ipumepsl npruMeHeHns: MaTeMaTHYeCKOro OXKUAaHUs (CTpaxoBaHUE,
jmotepesi). MartemaThueckoe OXuJaHWE OWHApHON cllydallHOM BeNWYMHBL MareMaTnyeckoe OXHIaHWE CYMMbl CIy4YailHbIX BEJIMYHUH.
MatemaTuueckoe 0XKH11aHue TEOMETPUYECKOT0 U OMHOMUAILHOTO paclpeeiCHU.

Jlucriepcusi U CTaHOApTHOE OTKJIIOHEHHE CIIYyYailHOW BeNWYHMHBI (pacrpenencHus). Jucnepcuss OWMHAPHOW CIIydallHON BETHMYUHEI.
Maremarnueckoe OXUJaHUE MPOU3BEICHUS U TUCIEPCUS CyMMbl HE3aBUCHUMBIX CIy4alHbIX BEJIWYMH. JlUcnepcHss U CTaHIapTHOE OTKJIOHEHHE
OMHOMUAIBHOTO pactpeaeneHus. Jlucnepcus u cTangapTHOE OTKJIOHEHHUE T€OMETPUYECKOT0 paclpe/Ie/ICHuUs.

HepaBenctBo YeObiméBa. Teopema YeOwniméBa. Teopema bepnymnm. 3akoH Oonbminx uncesl. BpIOOpOYHBIH METOA HCCIIEIOBAHUM.
Bribopounsie xapakrepuctuku. OLieHUBaHHE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JaHHBIM. [IpoBepka MpOCTEHUIIMX TUIOTE3 C MOMOIIBIO
M3YYEHHBIX pa