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IHosicuuTennLHAA 3aIHCKA
PabGouyas nporpamma no Mmarematuke pazpadboTraHa Ha OCHOBE:

— ®@epepanpHoro 3akoHa ot 29.12.2012 N 273-®3 "OO6 obpa3oBanuun B Poccuiickoii
®Denepauun’;

—  @enepanbHOTO  TOCYIAapCTBEHHOIO  CTaHAapTa CpeAHero  obmero  oOpa3oBaHUS,
YTBEP)KICHHOTO MpukazoM MunobpHayku Poccuu ot 17 mast 2012 roma Ne 413;

— IIpuxa3za MunucrepctBa oopazoBanus u Hayku PD ot 29 utons 2017 r. Ne 613 «O BHeceHuun
M3MEHEHUH B (pelepanbHblii TOCYyJapCTBEHHBIN 00pa30BaTENbHBINA CTaHIAPT CPEAHEro OOIIETro
o0Opa3oBaHUs, YTBEPXKICHHBIM MpHKa3oM MuHHCTEpCTBa 00pa3oBaHus W Haykw Poccuiickoit
®enepanun ot 17 mas 2012 r. Ne 413»;

— ITocranoBiieHus ['1aBHOrO rocy1apCTBEHHOrO caHuTapHoro Bpauda Poccuiickoit denepanuu
oT 29 nexabps 2010 r. N189 "O6 yrBepxkaennu CanlluH 2.4.2.2821-10 "Canurtapno-
SMUJEMHUOJIOTHYCCKHE  TpeOOBaHMWS K  YCIOBUSAM M  OpraHW3anud  OOydYeHHs B
00111e00pa30BaTEIbHBIX YUPEKICHUIX";

— TpeboBanuii Kk pe3yapTaTaM OCBOEHMSI OCHOBHOM 0Opa3oBaTelbHOW MPOrpaMMbl OCHOBHOI'O
olmiero o6pazoBaHuss MyHUIIMTIATHHOTO OFOKETHOTO O0O0IIE00pa30BATETBLHOTO YUPEKICHUS
MbB OV PuzoBatoBckasi cCpemHsisi IKOJIa

Monynb «Adreépa u Ha4aJja MaTeMaTH4YeCcKOIro aHaJIu3a» pazpadoraH ¢ yuérom [IpumepHoit
IporpaMMbl CpeAHEro ooumiero oOpa3oBaHMs [0 MaTeMaTHKE U aBTOPCKOM IPOrpamMMbl:
Maremarnka: paboune nporpammsel: 5-11 kmacesl/ A.I'. Mep3isik, B.b. Iomonrckuit, M.C. Sxup,
E.B. byuko. — 2-e uzn. nepepad. — M.: Benrtana-I'pad, 2017. — 164 c.

W3meHenus B cojepkaHue ydeOHOro Martepuasia He BHeceHbl. IIporpamma
KOHKPETU3UPYET COJepKaHHe IMpPEIMETHBIX TEeM O00pa30BaTENbHOIO CTaHAApTa: anreodpa;
(GyHKLIMU; TPUTOHOMETPHS; Hayalla MaTeMaTHYEeCKOTO aHalM3a; YpaBHEHHUS U HEPaBEHCTBA;
3JIEMEHTHl KOMOMHATOPUKHU, CTATUCTUKU U TEOPUU BEPOSITHOCTEH.

B ocHOBYy mnporpammbl MOJIOK€HAa KOHIEMNIMs, HpeaycMarpuBarouias (popMUpOBaHUE
(YHKLIMOHAJIBHBIX 3HAHUM M yYMEHHH, KOTOpble 00eCneyrBaroT IeJecoo0pa3Hoe MpUMEHEHUe
3HaHMW 1o anrebpe u HayanaMm aHaiuza. lIporpamma peanusyercs C HUCIHOJIb30BaHHEM
CJIEAYIOIIETO y4eOHO-METOIMYECKOTO KOMIUIEKTA:

11 kaacc
Mopnyab «Ajredpa u Ha4aaIa MaTEeMATHYECKOI0 AHATH32»

1) Maremartuka. AnreOpa M Hayajla MaTeMaTHYECKOro aHaiu3a. ba3oBbiii ypoBeHb:1 1
kiacc: yueonuk / A.I'.Mepsnsk, I.A. Homuposckuii, B.b. ITononckuii, M.C. Axup; mox
pen. B.E. [Togonsckoro. — 3-e u3n., crepeorurt. — M.: Benrana-I'pag, 2021. — 288 c.: ui.
— (Poccuiickuit yueOHUK).

2) Marematnka: anreOpa ¥ Hayajga MaTeMaTHYeCKOro aHaiM3a, reoMeTpus. Anrebpa u
Hayaja MaTeMaTHYecKoro aHanusa. bazoBeiil ypoBeHs :11 kiacc: MeToanyeckoe nocodue
/ E. B. bynko, A. I'. Mep3msik, B. B. Ilonouckuii, M. C. Sxup. — M.: Benrana-I'pad,
2021. — 74 c. : wi. — (Poccuiickuii yaeOHHK).

3) Maremaruka: anreOpa W Havajga MaTeMaTHYeCKOrO aHaju3a, reoMeTpus. Anrebpa u
Hayajga MaTeMaTHYeCcKOro aHanusa. ba3oBwlii ypoBeHb: 11 kiacc : IMAaKTUYECKUE
marepuainsl / A. I'. Mep3snsk, B. b. ITononckuii, E.M. Pabunosuy, M.C. Skup. — M.:
Benrana-I'pad, 2021 — 110 c.: mi1. — (Poccuiickuii yueOHUK).



IIpu cocraBnenun monyns «['eomerpusi» Obuia wmcrnoib3oBaHa [IpumepHass mporpamMma
cpeanero odmiero o0pa3oBaHus 10 MaTEMaTUKE U aBTOpCKas mporpamma: MartemaTnka: pabodne
nporpammsl: 5-11 knaccel/ A.I'. Mepsnsik, B.b. [Tononckuii, M.C. Sxup, E.B. byiko. — 2-e u3s.
nepepad. — M.: Benrana-I'pad, 2017. — 164 c.

N3menenuss B  coaepkaHue ydyeOHOro Marepuaia He BHeceHbl. [Iporpamma
KOHKPETH3UPYET COJEpKaHUE MPEIMETHBIX TeM 00pa30BaTEIbHOIO CTaHIApTa: FeOMETpHUs Ha
MJIOCKOCTH; MPSIMBIE U TJIOCKOCTH B MPOCTPAHCTBE; MHOTOIPAHHUKY; T€JIa BPallleHUs].

11 kiaace
Moayasb «I'eomeTpus»

1) Maremaruka. ['eometpusi. ba3oBblii ypoBenb: 11 kiacc: yuebnuk / A.I.Mepamnsk, J[.A.
Homwuposckuii, B.b. Tlonounckuit, M.C. fAxup; nox pen. B.E. Ilomonsckoro. — 3-¢ u3.,
crepeotun. — M.: Bearana-I'pad, 2020. — 207 c.: un. — (Poccuiickuii yueOHHK).

2) Marematuka: reomerpus. ba3oBslit ypoBens : 11 kiacc : meronuueckoe mocodue / E. B.
bynko, A. I'. Mep3nsk, B. b. I[Tonouckuii, M. C. Skup. — M. : Berrana-I'pad, 2020 —
68 c. : mi1. — (PoccuiickuitydeOHUK).

3) Maremaruka : anrebpa ¥ Havajga MaTeMaTHYEeCKOrO aHajIHM3a, TeoMeTpHs. ['eoMeTpusl.
bazoBbiit ypoBenb : 11 kmacc : aunmaktuuyeckue marepuansl / A. I'. Mepsnsak, B. b.
[Tononckuii, E.M. PabunoBuu u ap.. — M. : Benrana-I'pad, 2020 — 128 c. : mi. —
(Poccuiickuii yueOHUK).

CornacHo y‘le6HOMy IJIaHY Ha U3YUYCHUC MATCMATHUKHU OTBOAUTCA 272 ygaca:

B 10 kmacce (136 wacoB B roma: 2,5 yaca B HeAem0 MOIyldb «Ajiredpa M Hayaja
MaTeMaTU4YeCcKoro ananuza» u 1,5 gaca — Mmoayne «l'eomeTpusi»);

B 11 kuacce (136 wacoB B roxa: 2,5 daca B Hemenro MOIynb «AnreOpa W Havana
MaTeMaTU4YeCcKoro ananu3a» u 1,5 gaca — Mmoayns «I eomeTpus»).

Cpok peanu3zanuu paboueit mporpaMmsl 2 roja.

ILnanupyeMsble pe3yibTaThbl OCBOCHHS Y4eOHOI0 peaMera

11 knacc
JInuHOCTHBIE pe3yJIbTaThI:

* BOCIHUTAHUE POCCHUHCKON TIpaKAAHCKOW HMIEHTUYHOCTH: NMATPUOTH3MA; TFOTOBHOCTH K
cayxkeHuto OTe4ecTBYy, €ro 3alluTe; OCO3HAHUS POCCHICKOW HWJICEHTUYHOCTH B
HOJHUKYJIBTYPHOM COLIMYME; YyBCTBA MPUYACTHOCTU K UCTOPHKO-KYJIBTYPHOU OOIIHOCTH
poccuiickoro Hapojia u cyasoe Poccun;

*  MHpPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHs  HAYKH,
3HAYUMOCTH HAyKH, TOTOBHOCTb K HAyYHO-TEXHHUYECKOMY TBOPUYECTBY, BIIaJICHUE
JOCTOBEPHON HH(pOpManMel O MepeqoBhIX JOCTHKECHUSAX U OTKPBITUAX MHPOBOW H
OTEUYECTBEHHON HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTpOWCTBE MUpa U
00111eCTBA;



* TOTOBHOCTh U CIOCOOHOCTH K CaMOPa3BUTHIO, CAMOOOPA30BaHUIO M CAMOBOCIIUTAHUIO B
COOTBETCTBUM C OOIIEYEIIOBEYECKUMH LEHHOCTAMU M UJeallaMd TI'PaKIaHCKOTO
00I11eCTBA;

* TOTOBHOCTh M CHOCOOHOCTh K OOpa3OBaHHIO, B TOM YHCIE CaMOOOpa30BaHMIO, Ha
NPOTSDKEHUH BCEH KM3HM; CO3HATEIbHOE OTHOIICHHWE K HENpPEPHIBHOMY O0pa30BaHMIO
KaK YCJIIOBHIO YCIEIIHOM NMpoQecCuOHANbHON 1 00IIECTBEHHOM NeATEIbHOCTH;

® OpHUCHTal A 06y‘IaIOH_II/IXC5I Ha pcan3allUi0 MO3UTUBHBIX JXU3HCHHBIX IICPCICKTUB,
WHUIMATUBHOCTh, KPEAaTUBHOCTb, TOTOBHOCTh U CIOCOOHOCTh K JUYHOCTHOMY
CaMOOITPCACIICHUIO, CHOCOGHOCTB CTaBUThb LCIIU U CTPOUTDH JKU3HCHHBIC IJIAHBI;

* TOTOBHOCTh K JOTOBOPHOMY PEryJIMpPOBAaHHUIO OTHOILIEHUI B TpylIe WIH COLUAIbHOU
OpraHM3alii; FOTOBHOCTh OOYYaOIIMXCsl K KOHCTPYKTMBHOMY YYacTHIO B INPHUHSTHUU
pellleHuH, 3aTparuBaloIIMX WX IpaBa U MHTEPECHl, B TOM YHCIE B pa3lW4HbIX (hopmax
OOIIECTBEHHOH  CaMOOpPraHW3allMd, CAMOYIpPABICHHS, OOIIECTBEHHO  3HAYMMOM
NESITEIIbHOCTH;

*  OCO3HaHHBIN BBIOOp Oymyiei nmpodeccun Kak ImyTh U CIOCO0 peann3aiui COOCTBEHHBIX
YKU3HEHHBIX TUIaHOB;

* TOTOBHOCTh OOy4YalOIIMXCA K TPYAOBOH NpodecCUOHATBHON MeATEeIbHOCTH KaK K
BO3MOXXHOCTH Y4YacTHSl B pEIICHUU JUYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX,
oOLIeHalIMOHAIBHBIX NTPOOJIEM;

* HpPaBCTBEHHOE CO3HAHHWE U TIOBEJEHHE HAa OCHOBE YCBOCHHS OOIIECUYETIOBEUYECKHX
LEHHOCTEN, TOJEPAHTHOTO CO3HAHUS U TIOBEICHUS B TNOJHMKYJIBTYPHOM MHpE,
TOTOBHOCTU U CIIOCOOHOCTH BECTH [UAJOr C APYTMMHU JIOJAbMH, AOCTUTaThb B HEM
B3aUMOIIOHUMAaHUs, HAXOJUTh 06H_II/I€ e 1 COTpyaAHHU4aThb JJIA UX JOCTUKCHUA,

* pa3BUTHE KOMIETCHUUH COTPYJHUYECTBA CO CBEPCTHHKAMH, JAETbMH MIIAIIErO
BO3pacTa, B3pPOCIBIMH B 00pa30BaTeNbHOW, OOMIECTBEHHO TMOJE3HOH, Y4eOHO-
HCCJIEIOBATEIbCKOM, MPOSKTHON U IPYTUX BUIAX JESATEIbHOCTH.

° YMCHHUE ACHO, TOYHO, 'PAMOTHO H3JiaraTb CBOW MBICJIN B YCTHOI\/'I U IIMCHEMEHHOMI pcyu,
MOHUMATh CMBICT TIOCTAaBJICHHOW 3a/lay, BBICTpAWBaTh apryMEHTAIMIO, TPUBOIHUTH
[IPUMEPBI U KOHTPIPUMEPHI;

* MpPEICTaBICHHE O MaTeMaTH4YecKOM Hayke Kak c(epe ueloBedecKOi AesTelnbHOCTH, 00
JTamnax eé pasBuTHUA, O €€ 3HaUMMOCTH AJIg pa3sBUTHA HUBHUIIN3allUN,

* KpPEaTUBHOCTHh MBIIIJICHNS, WHUIMATHBA, HAXOAYHWBOCTh, AKTUBHOCTH TMPHU PEIICHUU
MaTEMAaTUYCCKUX 3aa4,

* KPUTUYHOCTH  MBIIIJICHHUS, YMEHHE pAaclo3HaBaTh JIOTHYECKHE  HEKOPPEKTHbHIE
BBICKA3bIBAHUS, OTIIMYATE TUIIOTE3Y OT q)aKTa;

* yMEHHE KOHTPOJIMPOBAaTH TMpolecC W  pe3yapTaT y4yeOHONW  MaTeMaTH4ecKoi
NeSITeTTbHOCTH;

*  CHOCOOHOCTh K 3MOIIMOHAJIBHOMY BOCHPHUSATHIO MaTeMaTHYeCKMX  OOBEKTOB, 3ajad,
pELIeHUH, pacCyKICHHI.

MeTtanpeameTHble pe3yJabTAThI:
Pecynamuenvie YY/[:

* CIOCOOHOCTh CaMOCTOSITENILHO OOHAapyKMBaTh U (OPMYIUPOBATH y4eOHYIO MpOOseMy;
onpeneNnaTh Ielb y4eOHOW MAedTeNbHOCTH, 3a/aBaTh IapaMeTpbl U KPUTEPUH, II0
KOTOPBIM MOXHO OHNpEACINTb, 4YTO LE€JIb JOCTUTHYTA, CTaBUTh H q)OpMy.]'II/IpOBaTB
COOCTBEHHBIE 3a7ayll B 00Opa30BaTENbHONW MAEATEIIBHOCTH M KU3HEHHBIX CUTYAIUSX;
Ppa3BHUBaTHL MOTUBBI U UHTCPECCHI CBOeH mo3HaBaTeIbHOM JCATCIIBHOCTH,



*  OLEHHUBAThb BO3MOXKHBIE MTOCIEICTBUS JOCTHXKEHUS OCTaBICHHON LIENU B JIEATEILHOCTH,
COOCTBEHHOM HM3HM U KM3HHM OKPYKAIOLIMX JIIOJEH, OCHOBBIBAsACh Ha COOOpPaKEHUAX
ATUKH U MOPAJIH;

*  CIIOCOOHOCTb CaMOCTOSITENIBHO IUIAHUPOBATH AJIbTEPHATUBHBIC IYTH JAOCTHXKEHMS LieNell,
OCO3HAHHO BBIOMpaTh HauOonee JPQPEKTUBHBIE CMOCOOBI pelIeHUs YYEeOHBIX U
IIO3HABATENbHBIX 33/1a4;

* OLEHHUBATh pECYpChl, B TOM YHUCJIE BpeMs M Jpyrue HeMaTepualbHBIE PECypChI,
HE00XO0IUMBIE /7Sl TOCTHM)KEHUS MIOCTABJICHHOH LIENH;

* OpraHu3oBbIBaTh 3()(PEKTUBHBIA MMOUCK PECypCcoB, HEOOXOAMMBIX ISl JOCTHIKCHHS
IIOCTaBJIEHHOW 11eJIN;

*  CONOCTABJIATH MOJTYYEHHBIA PE3yNIbTAT ASSATEIHLHOCTH C TIOCTABICHHOHN 3apaHee LEeNblo;

* YMEHHE COOTHOCUTh CBOM JEHCTBHUA C IJIAHUPYEMBIMH pE3YJbTaTaMM, ONPEAEIAThH
CHOCcOOBI ACUCTBUI B paMKax MpeAIOKEHHBIX YCIOBUN U TpeOOBaHUH;

* YMEHHE OCYLIECTBIATh KOHTPOJb IO 00pa3lly U BHOCUTb HEOOXOJUMbIE KOPPEKTUBHI B
COOTBETCTBUU C U3MEHSIOLLIECHCS CUTyaluEH;

*  CHOCOOHOCTh AaJ€KBAaTHO OLIEHUBATh IPABUIBHOCTb WM OIIMOOYHOCTH BBINOJIHEHHS
yueOHOW 3anauu, €€ OOBEKTUBHYK TPYJHOCTh MU COOCTBEHHBIE BO3MOXKHOCTH €&
peLeHus;

* yMEHHE ONpeAeNsATh TOHSATHs, CO3/1aBaTh OOOOIICHUs, YCTaHABIMBATh aHAJIOTHUH,
KJaccu(uuupoBaTh, CaMOCTOSATENIBHO BbIOMpAaTh OCHOBaHMS U KPUTEPUHM Ui
KJIaCCU(UKALINY;

* yMEHUE YCTaHaBJIMBaTh MPUYMHHO-CJIEJICTBEHHbIE CBS3U; CTPOMTH JIOTHYECKUE
paccyXKIeHHs, YMO3aKItOYeHHUs (MHAYKTUBHBIC, JCAYKTUBHBIE M TI0 aHAJIOTUH) U
BBIBO/IbI;

* yYMEHHS CO3[aBaTbh, MPUMEHATH M MPEOOPa30BBIBATH 3HAKOBO-CUMBOJINYECKHE CPE/ICTBA,
MOJIEJI M CXEMBbI JUIsl pellieHHs] yUeOHBIX U T03HABaTEIbHbIX 3ajay.

Ho3naeamenvnvie YY/[:

* (QopmupoBanue yueOHOW H OOMIETONIH30BATENHCKONH KOMIIETEHTHOCTH B 001acTH
HACTIOIBb30BAHUS HH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI (UKT-
KOMITETEHTHOCTH );

* TIEpBOHAYAJBHBIE TIPEACTABICHHUS OO0 HIEAX W O METOJaX MAaTeMaTHKh Kak o0
YHUBEPCAIBHOM $SI3bIKE HAYKH W TEXHHUKH, O CPEACTBE MOJECIMPOBAHMS SIBICHUH U
MIPOLECCOB;

* yYMEHHE BHUJIETh MaTEMaTHYECKYIO 3a7auy B KOHTEKCTe MPOOJIEMHOI CUTyalluu B APYTUX
JTUACIUIUIMHAX, B OKPYXKAIOIIEH KU3HU;

* TIONCK M HaxXOoXJeHHE OOOOIICHHBIX CIOCOOOB peIIeHUs 3a1ad, B TOM YHCIE,
OCYIIIECTBIICHUE Pa3BEPHYTOr0 MH(OPMAIIMOHHOTO TIOUCKA U MMOCTAHOBKA Ha €ro OCHOBE
HOBBIX (y4eOHBIX U ITO3HABATEIIbHBIX) 3a71aY;

* KPUTHUYECKOE OIIEHWBAaHWE M HWHTEPIPETUPOBAHHE HHQPOPMAIMM C Pa3HBIX MMO3UIIUH,
pacno3HaBaHue U PUKCUPOBAHNE MTPOTHUBOPEUHS B MH(POPMAITMOHHBIX NCTOYHHUKAX;

*  HCIOJIb30BAaHHME PA3JIMYHBIX MOJEIBHO-CXEMAaTUYECKUX CPEICTB Ui NPEACTABICHUS
CYIIECTBEHHBIX CBSI3€d M OTHOIIEHUW, a TaKXe MPOTUBOPEYUM, BBISIBICHHBIX B
UH(OPMAIIMOHHBIX UCTOYHUKAX;

*  HAXOXJEHWE U MPUBOJ KPUTHYECKUX APTYMEHTOB B OTHOLICHHWH JCHCTBHUI U CYXKJICHHI
JIPYroro; CHIOKOMHOE U pa3yMHOE OTHOLIEHUE K KPUTUUECKUM 3aMEUYaHUSIM B OTHOILLIEHUU
COOCTBEHHOTO CYXJEHUS, PACCMOTP UX KaK pecypc COOCTBEHHOTO Pa3BUTHS,

* BBIXOJl 32 paMKH Y4eOHOTO MpeIMeTa U OCYIIECTBICHUE IEJCHANPABICHHOTO IMOMCKA
BO3MOYKHOCTEH I IIUPOKOTO MEPEHOCa CPENICTB U CIIOCOOOB JIEHCTBHS;

*  BBICTPAWBAaHHE WHIWBUIYaTbHONW 00pa30BaTEIHHON TPAEKTOPHUHU, C YIETOM OTpaHHYCHUS
CO CTOPOHBI JIPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHUS;



YMCHHUEC MCHATDh U YACPKHNUBATh Pa3HbIC ITIO3UIIUU B IM03HABaTEILHOM JACATCIIBHOCTH,

yMEHHE NMOHUMATh M HCIIOJIb30BaTh MaTEMAaTHUECKHE CPEACTBA HATJLIHOCTH (PUCYHKH,
YEePTEkKH, CXEMBI U Jp.) AJIsl WIUTFOCTPALMY, HHTEPIIPETAIIH, apTyMEHTALUH;

YMEHHE BBIABHIaTh THUIOTE3bl IPHU PpEIICHHHM YYEOHBIX 3aJad M HOHHUMaHHS
HEO00XOIMMOCTHU UX IIPOBEPKU;

NOHMMAaHHE CYIIHOCTH aJTOPUTMHUYECKUX MPEANUCAHUH W YMEHHsS JeHCTBOBATH B
COOTBETCTBUH C IIPEJIOKEHHBIM allTOPUTMOM;

CIIOCOOHOCTH TUIAHUPOBATh M OCYIIECTBIATH JEATEIbHOCTh, HAIIPABICHHYIO HA PELICHUE
3aj1a4 UCCIIEI0BATENILCKOIO XapaKTepa.

Kommynuxamuenwie YY/I:

pa3sBUTHE CIIOCOOHOCTH OCYLIECTBIIATH JI€JI0BYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMH,
Tak M CO B3pOCIBIMM (Kak BHYTpU OOpa3oBaTeJIbHOM OpraHu3aluy, TaKk U 3a €e
npefenamu), IoAOUpaTh MapTHEPOB Ui JEJIOBOM KOMMYHMKALIUM MCXOIS U3
CO00paXeHU pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JINYHBIX CUMIIATUI;

IOpPU OCYILECTBJIEHUH TPYNIOBOH pabOThl OBITh KaK PYKOBOJIUTENEM, TaK U UJIEHOM
KOMaH/bl B pa3HbIX poJsX (reHeparop HJeHd, KpPUTUK, UCIOJIHUTENb, BBICTYIAIOLIUH,
9KCTEPT U T.1.);

KOOPJMHUPOBAHHE W BBINOJIHEHHE PaOOTHI B YCIOBHSX PEAJbHOTO, BHPTYAIBHOTO H
KOMOMHHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BEpHYTOE, JIOTUYHOE M TOYHOE M3JI0KEHHE CBOEH TOUKH 3PEHHS C HCIOJb30BAHHEM
a/IeKBAaTHBIX (YCTHBIX M MUCbMEHHBIX) S3bIKOBBIX CPE/ICTB;

pacro3HaBaHue KOH(MIMKTOT€HHBIX CHTYallMd M TPEJIOTBpAIICHHE KOH(DIUKTOB 10 HX
aKTUBHOHM (ha3bl, BBICTpAaUBaHHUE JIEJIOBOH W 00pa30BaTEesIbHOM KOMMYHUKaIUH, U30eras
JMYHOCTHBIX OLEHOYHBIX CYXICHUM.

Mopnyab «Anredpa u Hayajaa MAaTEMATHYECKOI0 AHATH32»

Buvinycknuk naywumcea:

OCO3HABaTh 3HAYCHHE MATEMATHUECKON HAyKW IS pPENICHHs 3a]1ad, BO3HUKAMOIIUX B
TeopI/II/I n B HpaKTI/IKe; HII/IpOTy U B TO XK€ BperI Ol'”paHI/ILICHHOCTB HpI/IMeHeHI/IH
MaTeMaTHUYECKUX METOJOB K aHAJIU3Y U UCCIIEJOBAaHHUIO TIPOIECCOB U SBJICHUI B MPUPOJIE
1 OOIIECTBE;

Ha OCHOBE MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOJE XapaKTEepPHU30BaTh KPacoTy U
COBEPILIEHCTBO OKPY>KAIOIIET0 MUPA U MIPOU3BEICHHI NCKYCCTBA;

OCO3HAaBaTh 3HAYCHUC HpaKTI/IKI/I 158 BOHpOCOB, BO3HUKAKIIINX B CaMOﬁ MaTeMaTHUuKE, IJIs1
(GbOopMUPOBAHUS U PA3BUTHS MATEMATHUECKON HAYKH; HCTOPUIO PA3BUTHS MIOHSATHUS YHCTIA,
CO3JaHMsI MAaTEMATHYECKOr0 aHAJIN3a;

OCO3HaBaTh 3HAYCHHUE HJCH, METOJIOB W PE3YJIbTaTOB alreOphl M MaTeMaTHYEeCKOTO
aHaJM3a AJsl MOCTPOCHUS MOJIENIel peallbHbIX MPOIIECCOB U CUTYallUl; YHUBEPCAIbHBIN
xapaKTep 3aKOHOB JIOTUKHN MAaTCMAaTHYCCKUX paCCY)KHeHHﬁ, ux HpI/IMeHI/IMOCTB BO BCEX
00/1aCTIX YEIOBEUECKOH NESTEIHHOCTH;

IIOHUMATh pa3n1/1q1/1e Tpe6OBaHHfI, Hpem)sznﬂeme K J0Ka3aTcJibCTBaM B MaTCMaTHKCE,
€CTCCTBCHHBIX, COITMAJIBHO—OKOHOMHUYCCKUX U FYMaHI/ITapHBIX HayI(aX, Ha HpaKTI/IKe;
pa3BUBaTh TMPEACTABICHHE O BEPOATHOCTHOM XapakTepe pazIUYHBIX MPOIECCOB U
3aKOHOMEPHOCTEHN OKPYKAIOIIEro MUPa;

HUCIIOJIB30BaTh OCHOBHBIE MECTOJABI J0Ka3aTEJabCTBa, HpOBO)II/ITI) JOKAa3aTcJIbCTBO U
BBIMOJIHATE OIIPOBEPIKCHHE;

HpI/IMCHHTB OCHOBHBIC METOAbI pemeHI/m MaTEMAaTHYCCKUX 3a1a4,



IPUMEHATH TPOCTEUINE IMPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI TP PELICHUN MaTEMaTHYECKUX 3aa4;

NI0JIb30BaThCsl MPUKIIAJHBIMUA IPOrpaMMaMU M NPOrpaMMaMH CHUMBOJIBHBIX BBIYMCIEHUIN
JUISL HCCIIEIOBAHUSI MAaTEMAaTHUECKIX OOBEKTOB;

MMETBH MPEICTABIICHUE O BKJIAJIE BBIJAIONINXCA MaTEMAaTUKOB B Pa3BUTHE HAYKHU;
IIOHMMATb POJIb MATEMATUKHU B pa3BuTuu Poccun;

CBOOOJHO  ONEpUPOBaTh IOHATHAMM: YPAaBHEHUE, HEPABEHCTBO, PaBHOCUIIbHBIC
YPaBHEHHUs U HEPABEHCTBA, YPABHEHUE, SBIIAIOIIEECS CIECICTBUEM IPYrOro ypaBHEHUS,
ypaBHEHHSI, PABHOCUIIbHBIE HA MHOXECTBE, pAaBHOCWIIbHBIE ITPe0Opa3oBaHusl ypaBHEHUH;
pelaTh pa3Hble BUAbl YPABHEHUI U HEPABEHCTB U UX CUCTEM;

OBJIQIETh OCHOBHBIMH THIIAMU [OKa3aTEIbHbIX, JOrapUPMHUUECKHUX YpPAaBHECHUH U
HEPABEHCTB U CTAHJAPTHBIMU METOAAMM UX PEIICHUH M NMPUMEHATh UX NPU PEUICHUU
3ajad4;

NOHMMATh CMBICI TEOPEM O PAaBHOCWIIBHBIX W HEPAaBHOCWJIBHBIX HpeoOpa3zoBaHUSIX
YpaBHEHUN U YMETh UX JJOKa3bIBaTh;

BJIAJ€Th METOJIaMH pEIIECHUs ypaBHEHUMH, HEPaBEHCTB U UX CHUCTEM, YMETb BbIOHMpATh
METOJ1 peleHHs U 00OCHOBBIBATh CBOM BBIOOD;

UCTIOJIB30BAaTh METOJ WMHTEPBAIOB Ul PEIICHWS HEPABEHCTB, B TOM 4HCJE JPOOHO-
palMOHAFHBIX U BKIIOYAIOLINX B CE0s1 HPPALMOHAIBHBIE BEIPAKCHUS;

pewiath anredpanyecKkue ypaBHEHUS U HEPAaBEHCTBA M UX CHUCTEMbl C IapameTpamu
areOpanyeckuM U rpauueckuM MeTOJaMu;

CBOOOJHO HCIIOJIB30BATh TOXKJ/IECTBEHHBIE MPeoOpa30BaHuUs MPU PELICHUH ypaBHEHUI U
CHUCTEM YpaBHEHUH;

BJIAJCTh MOHATHSAMM IOKa3zaTelbHass (YHKLHSA, SKCIOHEHTA; CTPOUTh MX rpaduku U
YMETh PUMEHSTH CBOWCTBA IMOKA3aTEIbHONW (D)YHKIIMU TIPU PEIICHUH 3a/1a4;

BJIAJICTh MOHATHEM JIoTapupmMuyeckast pyHKIMs; CTPOUTH ee rpauK U yMETb IPUMEHSTh
cBo¥cTBA Jorapu(pMUIecKoil pyHKIIUH MTPHU PEeLLICHUHN 3a/ay;

IPUMEHSTH [IPU PEIICHNH 3a]a4 IpeoOpa3oBanus rpadukoB QyHKIUIT;

CTPOUTH IpapuKU U MPUMEHSTH K PELIEHUIO 3aj1a4, B TOM YHCJIIE C TapaMeTPOM;

BJIQ/IETh NOHATUSIMHU I1€pBO0Opa3Has pyHKIMs, OTIpeAeICHHbIA HHTErpal;

npuMeHsTh TeopeMy HproToHa—JIeliOHMIIa 1 ee cIIeCTBUS 1S peLIeHMs 3a/1a4;

BJIa/IETh OCHOBHBIMU MOHATUSMU KOMOWHATOPUKU U YMETh UX MPUMEHSTH NPU PELICHUH

3a7a4;
UMETH MpeJICTaBlIeHNnEe 00 OCHOBaX TEOPUHU BEPOSTHOCTEH;

ONEepUPOBATH MOHATHUAMHU: YAaCTOTa M BEPOSATHOCTb COOBITHS, CyMMa U IPOU3BEJCHHE
BEPOSATHOCTEH, BEIUNCISATH BEPOSITHOCTU COOBITUI HA OCHOBE MOJCUETa YUCIIa UCXO/IOB;
ONIepUpOBATH OCHOBHBIMH ONMCATENBHBIMU XapaKTEepPUCTHKaAMM YHCIOBOIO Habopa,
MOHSATHEM I'eHepajibHasi COBOKYITHOCTb U BRIOOPKOI U3 Hee;

MMETh TPEJCTABICHUE O JAMCKPETHBIX W HENPEPBIBHBIX CIyYaWHBIX BEJIMYMHAX U
pacnpeneneHusx, 0 HE3aBUCHUMOCTHU CIIyYalHbIX BEJINYUH;

UMEThb IIPEJICTABICHHE O MAaTEeMaTHYECKOM OXHUIAHUM U JUCIEPCUU  CIIy4alHBIX
BEIINYUH;

VMMETH MPEICTABICHUE O COBMECTHBIX PACIPEICICHUAX CIyYaliHbIX BEINYHH;

MOHMMATh CYTh 3aKOHa OOJBIIMX 4YHCEl M BHIOOPOYHOIO METOAA HU3MEPEHHS
BEPOSITHOCTEW;

UMETh IIPEACTABICHUE O HOPMAJIBHOM pACIpPEIeIeHUd M IpUMepax HOPMAJIBHO
pacupeeNeHHbIX CIy4YaliHbIX BEINYHH;

MMETBH NIPEACTABICHUE O KOPPEIALMY CIIy4alHbIX BEJIUYMH;

pelaTh pa3Hble 3a1a4 MOBBIILIEHHONW TPYIHOCTH;



AHATM3UPOBATh YCJIOBUE 3aJaud, BBIOMPATh ONTHMATBHBIA METOJ| pEIICHHS 3a/adH,
paccMaTpuBasl pa3IudHble METOBL;

CTPOUTb MOJIENb PEUIEHMs 3a7add, IPOBOAMUTH JIOKA3aTEIbHBIE PACCYKIEHUS IIPU
pEILIEHNN 3a]a4H;

pemate 3amaud, TpeOyrolme nepedopa BapUAHTOB, IPOBEPKU YCIOBHH, BbIOOpa
ONTUMAIBHOI'O PE3yJbTaTa;

AQHIN3UPOBATh U MHTEPIPETUPOBATH IIOJIyUEHHBIE PELIEHHS B KOHTEKCTE YCIIOBUS
3aJa4u, BHIOMPATh PELICHHS, He TPOTHBOPEYAINE KOHTEKCTY;

NEPEeBOJUTH MPHU PEIICHUHU 3a7auyd MHPOpMAIHIO U3 OAHOW (OPMBI 3alHCU B JIPYTYIO,

UCTIONB3YS MPU HEOOXOJUMOCTH CXEMBI, TaOIHIIbI, TPAapHUKH, THATPAMMBI.

Bbmycmmk noayuum 603MOMHCHOCHIb HAYUUMbCA:?

pa3sBUTh MPEACTABICHUE O YHCIE M YUCIOBBIX CHCTEMax OT HaTypaJlbHBIX N0
JICMCTBUTEIIBHBIX YHCET; O POJIM BBIYMCIICHUM B YEJIOBEYECKOM ITPAKTHKE;

CBOOOJTHO  BBIMOJHATH  TOXAECTBEHHbIE IMpeoOpa3oBaHMs  Jorapu(MUUYECKUX U
CTEIICHHBIX BBIPAYKEHUM;

CBOOOJTHO OMpeAesTh THUN ¥ BBIOMpPATh METOJ pEUICHHs I[OKAa3aTeIbHBIX U
JOrapu(pMHUUECKUX YpaBHEHUH M HEPaBEHCTB, HPPALMOHAIBHBIX YpaBHEHUH WU
HEPABEHCTB, UX CUCTEM;

CBOOOJHO pelIaTh CUCTEMbI IMHEHHBIX YPAaBHEHMUI;

pelaTh OCHOBHBIE TUIIBI YPABHEHUM U HEPABEHCTB € IIapaMeTpaMy;

OIIEepUPOBATH MOHATHEM IIEPBOOOPA3HON (DYHKIIMHU AJIS peLIeHus 3a/1a4;

OBJIQIETh OCHOBHBIMU CBeZleHUAMU 00 wuHrerpasie Hprlorona—JleliOnuna wu  ero
IIPOCTEHIINX IPUMEHEHUSX;

YMETb BBINOJHATh TNPUOJIMKEHHBIE BBIUUCICHUS (METOABI pEIIEHUS YpaBHEHUH,
BBIYHUCIICHUSI OTPE/IETICHHOT0 HHTErpaja);

YMETh MPUMEHSTH NMPUIIOKEHUE TPOU3BOJHON U ONPENIETICHHOI0 UHTErpajia K pPelIeHUI0
3a/1a4 €CTeCTBO3HAHUS;

UMETh TPEACTABIEHUE O CTAaTHUCTUYECKUX THIOTE3aX M IPOBEPKE CTATUCTHYECKOM
TUIOTE3bl, O CTATUCTUKE KPUTEPHUS U €€ YPOBHE 3HAUHMOCTH;

MMETH MPEICTABIEHUE O KOJUPOBAaHUH, IBOMYHOH 3aIIMCH, JBOMYHOM JIEPEBE;

BJIaJI€Th OCHOBHBIMU MOHATHAMM Teopuu rpadoB (rpad, BepuimHa, pedpo, CTENEHb
BEPLINHBI, TyTh B Tpade) U yMeTb IPUMEHATh UX NPH PEIICHUH 3aa4;

UMETh MPEJCTABIIEHUE O JEPEBbIX U YMETh MIPUMEHSATh IPU PEIICHUH 3ajay;

BJIQJIETh TOHSATHEM CBS3HOCTh W YMETh IPUMEHSATh KOMIIOHEHTHI CBS3HOCTH IIpH
pEeIIeHNH 3a/]a4;

YMETh OCYILIECTBIATH IyTH 0 pedpam, 00X01bl pedep U BepIIMH rpada;

UMEThb MpPEJCTaBICHHE O BbIOOPOYHOM KO3(D(ULIMEHTe KOppeNnsuuu U JIMHEHHOM
perpeccuuy;

UMETh TPEACTABIEHHE O CTAaTHUCTUYECKUX THUIOTE3aX M MPOBEPKE CTaTHCTUYECKOU
TUIIOTE3bl, O CTATUCTUKE KPUTEPHUS U €€ YPOBHE 3HAYMMOCTH;

UMETh MPECTABIEHUE O CBA3HM SMIIMPUUECKUX U TEOPETUUECKUX paclpe/IeIeHN;

MMETH MPEICTABIEHUE O KOAUPOBAHUH, IBONYHOMN 3aIIMCH, JBOMYHOM JIEPEBE;

BJIA/IETh TIOHATHEM CBSA3HOCTh U YMETh IPUMEHATH KOMIIOHEHTHI CBS3HOCTH IIpH
pellIeHny 3a1au.



Hcnonvzoeamsv npuobpemenHvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OesmelbHOCHmU U
NOBCEOHEBHOU JHCUZHU 0N

JIOKa3aTeNIbHBIX PACCYKICHUM B CUTYallUsX ITOBCEJHEBHOM XU3HHU, IIPU PELICHUN 3a/1a4
U3 Ipyrux MNpeIMeTOB;

COCTaBJICHUS M PEUICHMs ypAaBHEHUI, HEPAaBEHCTB, UX CUCTEM IIPH DPELICHUM 3aJad
JpYyrux y4yeOHBIX MPEAMETOB;

BBITIOJIHEHHUSI OIICHKH MPaBIONONO0Us pEe3yNbTaToOB, IIOJIy4aeMbIX TMPH PEIICHUH
pa3IMYHBIX YpaBHEHUI, HEPABEHCTB M UX CHCTEM IPH PEUICHUH 3a/1a4 APYTHX Y4eOHBIX
IIPEIMETOB;

COCTABJICHUS U PELICHUS YPAaBHEHHUM M HEPABEHCTB C IIapaMeTpaMu IPU PELICHUH 3a1ad
JpYrux y4eOHBIX MPEAMETOB;

MCII0JIb30BaHUs NIPOrPAMMHBIX CPEICTB IIPU PELICHUH OTIENbHBIX KIIACCOB YPaBHEHUH U
HEPaBEHCTB;

3allUCH, CPABHEHUS, OKPYIJICHWsS UHUCIOBBIX JAHHBIX PEAJbHBIX BEIMYUH C
VICII0JIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHHUS;

orpeneNeHus o rpadukaM U UCIIOIb30BaHMs TIPU PELICHUS TPUKIIAJIHBIX 3a7ad CBOWCTB
peaIbHBIX MPOLIECCOB W 3aBUCUMOCTEH (HauOOJbIIME M HAWMEHbLIME 3HAYEHUS,
IPOMEXYTKM BO3pacTaHusi U yObIBaHUSA (YHKIMH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA,
ACUMIITOTBI, TOUKU Ileperuda, nepuoi U T.11.);

olpesieNieHus 1o rpadukaM MpPOCTEHIINX XapaKTEPUCTUK MEePUOANYECKUX MPOLECCOB B
O610JI0TMH, SKOHOMHUKE, My3bIKE, PAJHOCBA3HU U JIp. (aMIIUTYa, IEPUOA U T.I1.);
WHTEPIPETUPOBAHUS CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTUYECKON CUTyalUu;
peleHusl MPUKIAIHBIX 33734 U3 OHOJOrHH, (DU3UKH, XMUMHUH, YKOHOMHUKH H JPYTHUX
IIPEMETOB, CBS3aHHBIX c HCCIIEA0BaHUEM XapaKTEPUCTUK IIPOLIECCOB;
MHTEPIPETUPOBAHMS ITOIYYEHHBIX PE3YJIbTaTOB;

MPAKTUYECKUX pacueToB 1O QopmyjaMm, C HCIOJb30BAHUEM IPU HEOOXOIUMOCTHU
CIIPABOYHBIX MAaTEPUAIIOB, KAIBKYJIATOPA, KOMIIBIOTEPA;

IIOCTPOEHUS U UCCIEA0BAHUS TPOCTEUIINX MATEMATHYECKUX MOJIEIIEH;

BBIUMCJIEHHS] I OLIEHUBAHUS BEPOSATHOCTH COOBITHI B peasIbHOM JKU3HH;

BBIOOpA TTOIXOSIIETO METO/IA TIPEACTABICHHS M 00paObOTKH TaHHBIX;

ONMCAHUS U UCCIIETOBAHNS C IOMOLIBIO N3yYaeMBbIX ITOHATUN PEAIbHBIX 3aBUCUMOCTEM;
WHTEPIPETALNHN PE3YIbTATOB PEIICHUS 3a7a4 C Y4eTOM OIPAaHMYEHMH, CBA3AHHBIX C
pea’lbHBIMU CBOWCTBAMH PACCMAaTPUBAEMBIX ITPOLIECCOB U SIBJICHHUI;

peLIeHHs TeOMETPUUYECKHUX, (PU3NUECKHX, SKOHOMUUYECKUX U JAPYTUX MPUKIAJHBIX 3a/ad,
B TOM YHCJIE C UCMIOJIb30BaHUEM PU HEOOXOTUMOCTH CIIPABOYHBIX MaTEPHUAJIOB.

Monyab «I'eomerpus»

Buvinycknuk nayuumca:

IIOHUMAaTh 3HAYEHUE TE€OMETPUH Ul PEIICHUs 3a]ad, BO3HHMKAIOUIUX B TEOPUU U B
IIPaKTHUKE; NIMPOTY TNPHUMEHEHHUS] T€OMETPUUYECKUX 3HAHUM K aHAJIU3y W HCCIEA0BAHUIO
peabHBIX MPEIMETOB U SBJICHUN B IPUPOJE U OOIIECTBE;

IIOHUMATh 3HAYEHUE IMPAKTHUKHA M BOIPOCOB, BO3HUKAIOIIMX B CaMOM I€OMETpHUH, IS
(bopMUPOBaHUS U PA3BUTHS T€OMETPUH KaK MaTEMaTHUECKON HAYKU;

UMETh IPEJICTABICHUS O BO3MOKHOCTU I€OMETPHUM JUIsl OIUCAHUSA CBOMCTB peallbHBIX
IIPEAMETOB U UX B3aUMHOTI'0 PACIIOJIOKEHHUS;

OCO3HaBaTh  pPOJb  AKCHOMaTUKM B  TIEOMETPHH;  BO3MOXKHOCTH  IOCTPOEHUS
TEOMETPUYECKUX TEOPUM Ha aKCHOMAaTHYECKOM OCHOBE; 3HAYEHHE AKCMOMATUKH IS
npyrux obiacreil 3HAHUS U TSI TPAKTHUKH;



pa3nuyath TpeOOBaHUs, MpPEABbSABISEMble K JO0Ka3aTelbCTBAaM B T€OMETPHH, ajireodpe,
€CTECTBEHHBIX, COLMAIbBHO—KOHOMUYECKHX 1 TYMaHUTAPHbIX HAyKaX, Ha IPAKTHKE;
BJIAQJIETh TE€OMETPUYECKUMHU IOHATUAMM IIPU PEIIEHUU 3aJad U IPOBEIACHUU
MaTEMaTUYECKUX PacCyKICHUI;

CaMOCTOSITENIbHO (HhOPMYyJIUpPOBaTh ONPEAEICHHUS TI'€OMETPHUUECKUX (Uryp, BbIIBUTAThH
TUIIOTE3bl O HOBBIX CBOMCTBAaX M IPU3HAKAaX I€OMETPUYECKUX (UIyp U O0OOCHOBBIBATH
WIN OIPOBEprarh Mx, 00001IaTh WM KOHKPETU3UPOBATh PE3YyJIbTAaThl HA HOBBIX KiIaccax
¢Guryp, NpoBOAUTh B HECIOXHBIX ClydasX Kiaccu(ukauuioo GUryp mno pa3iudyHbIM
OCHOBaHUSIM;

UCCIIeIOBaTh YEPTEXH, BKIItOYasi KOMOMHALUU (UTyp, U3BJIEKaTh, HHTEPIPETUPOBATh U
peoOpa3oBbIBaTh HHGOPMALIKIO, IPEACTABICHHYIO HA YePTeXkaXx;

pemaTrh 3aJaud FeOMETPUYECKOr0 COAEpKAHMS, B TOM 4MCIE B CUTyalHUsAX, KOrja
QITOPUTM pEUICHUs HE CIEeNyeT SBHO M3 YCIIOBHS, BBINOJHATH HEOOXOAWMBIC IS
pelieHusT  3aJa4d  JIONOJIHUTENIbHBIE  IOCTPOCHMs, HCCIIEAOBaTh  BO3MOXHOCTb
NpUMEHEHHS TeOpeM U (opMyIT IJIs peIIeHus 3a/1a4;

yMeTb (OPMYJIMPOBATh U JOKa3bIBaTh T€OMETPUUYECKHE YTBEPKIACHHUS;

BJIAJICTh MMOHSATUAMHU BEKTOPHI U UX KOOPAUHATHI;

YMETb BBIIIOJIHATH ONEpaI HaJl BEKTOPaMU;

MCIIOJIb30BaTh CKAISIPHOE NPOU3BEAECHNE BEKTOPOB IIPH PELICHUHU 33/1a4;

IPUMEHSTh ypaBHEHHUE IJIOCKOCTH, QOPMYIY PACCTOSHUS MEXAY TOYKaMHU, YpaBHEHHE
cdepsl IpU pellIeHUH 3aj1ay;

HIPUMEHSATh BEKTOPBI U METO/I KOOPAMHAT B IPOCTPAHCTBE IPU PEIICHUH 3a/1a4;

BJIAJCTh MOHATUAMHU Tejla BpallleHus (LUWIMHAP, KOHYC, map u cdepa), UX CEUCHHs U
YMETb IPUMEHSTh UX [IPU PELICHUH 33/a4;

BJIQ/IETh MOHATHSAMHU KacaTelIbHbIE NPAMbIE U IUIOCKOCTH M YMEThb HNPUMEHSTHh U3 IPU
pEILLIEHNN 3a/]a4;

UMETh MPEACTABIEHUS O BIIMCAHHBIX M OMMCAHHBIX cepax U YMETh MPUMEHATh UX MPU
pEILIeHNH 3a/1a4;

BJIAJICTh MOHATUAMHU 00BbeM, 00BEMbI MHOTOTPAHHUKOB, T€J BPalllEHHUs] U MPUMEHSTh UX
IIPY PELICHNN 33/]a4;

UMETh TPEACTABIEHUE O pa3BEepTKE MWIMHAPAa U KOHYCa, IUIOMAAN IOBEPXHOCTH
LWIMH]Ipa U KOHYCa, YMETh IPUMEHATh UX MPH PEIICHUHU 33]1a4;

UMETb MPEJCTaBICHUE O TUIOIAAHN c(epbl U YMETh IPUMEHSTh €r0 MPH PeLICHUH 3ajay;
YMETh pelIaTh 337a4i Ha KOMOMHAIIMM MHOTOI'PaHHUKOB U TE€J BpallleHHS;

UMETh MpPEJCTaBICHHE O NOJOOMM B MPOCTPAHCTBE M YMETh pellaTh 3ajJauyd Ha
OTHOILIEHHE 00BEMOB U IIJIOLIa/Iel MOBEPXHOCTEN MOJOOHBIX (QUTYD.

Bbmycmum noJiydum 603MONCHOCHMb HAYUUMbCA?

OPUMEHSTH MIPU PELICHNH 331a4 (POpMYITy pacCTOSIHUSA OT TOUYKH JI0 IIIOCKOCTH;

BJIQJIETh Pa3HBIMU CIOCOOAMM 3a/laHUsl YpaBHEHUS MPSAMON M YMETh MPUMEHSATh UX MPHU
pEeIIeHNH 3a/]a4;

HaXOJHUTh PACCTOSHUE MEXAY CKPEIIMBAIOIIMMUCS NPSAMBIMH, 3a/laHHBIMU B CUCTEME
KOOp/IHAT;

IPUMEHATH NPU PEIIECHUH 33]1a4 M J0Ka3aTeIbCTBE TEOPEM BEKTOPHBIH METOJ U METOA
KOOp/IHAT;

UMETh TPEACTABIEHUE O JABW)KCHMSX B IIPOCTPAHCTBE: INapajluIeIbHOM IEPEHOCE,
CUMMETPUU  OTHOCHUTEIBHO  IUIOCKOCTH, LEHTPaJlbHOW CHUMMETPUH, IIOBOPOTE
OTHOCHUTENIBHO MpPsSIMOM, BHUHTOBOW CHMMETPHHM, YMETh NPHUMEHATh HMX IPU PEUICHUU
3azay;



UMETh MPEJCTaBICHUs 0 MpeoOpa3oBaHUM 1M0100Us, TOMOTETUH U YMETh MPUMEHATh MX
IIPU PEIICHUH 33]a4;

UMETb MPECTABICHNE O IMIMHAPHUECKUX U KOHUYECKUX CEUCHUSX;

UMETh NPEACTaBICHUE O Kacaroumxcs chepax U KOMOMHALMHU TEN BPALICHUS M YMETh
NPUMEHSTH UX MIPH PELICHUHU 33/1a4;

HAaXOJUTh OOBbEM MapajUleNienuneaa M TeTpadApa, 3aJaHHbIX KOOPAWHATAMHU CBOUX
BEPIIINH;

UMETh TMpeJCTaBlieHne 00 akcuoMax oObeMa, MPUMEHITh (OPMYJIbl 00BEMOB
IPSIMOYTOJIBHOTO Tapajielenurnena, NpU3Mbl U MUPAMUJIBL, TETpadapa MpU pPEUIeHUH
3aj1a4;

MPUMEHSTh TEOPEMbI 00 OTHOLICHUSIX 00BEMOB MPU PEUICHUH 3a/1a4;

OPUMEHSATh HMHTErpasl JUIs BBIYMCICHHS OOBEMOB M IIOBEPXHOCTEH Ten BpalleHus,
BBIUKCJICHHUSI ITOMAAH chepuieckoro mosica U 00bemMa mapoBOro Ciosi;

YMETb IPUMEHATH POPMYJIbl 00BEMOB IPU PELIEHUU 3a7a4;

YMETh pelIaTh 3a/1a4y Ha IUIOCKOCTH METOAaMU CTEPEOMETPHUH.

Hcnonvzoeamsv npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmenbHOCmU U
HOBCEOHEEHOIL ICUHU ONA:

OIHCaHMsI PeaTIbHBIX CUTYallUH Ha A3bIKE T€OMETPUH;

pelIeHNs TPAKTUYECKUX 3a/1ay, CBS3aHHBIX C HaXO0XJIEHUEM I€OMETPUYECKUX BEIUYUH
(Mcnosb3yst pU HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHUUECKUE CPEJICTBA);

MOCTPOCHUH T'€OMETPUYECKUMHU HWHCTPYMEHTaMM (JIMHEHKa, YroJabHUK, IUPKYIb,
TPaHCIIOPTHD);

COCTaBJICHUSI C MCIOJIb30BAaHUEM CBOWCTB TI'E€OMETPHUYECKUX (UTYp MaTeMaTHYeCKUX
Mojzene Juid peleHus 3ajad MpPaKkTUYEeCKOro XapakTepa M 3aJad W3 CMEXHBIX
JUCIIUIUINH, UCCIIE0BAaHUS MOJYYEHHBIX MOJIENIeH U UHTEPIIPETALIUN PE3yIbTaTa.

Conep:xanue yueOHOT0 npeamera
MaTeMaTHKA

11 kace
Mopayab «Ajredpa u HayajIa MATEeMaATHYECKOT0 AHAJIU32)

IToBTOpenne marepuana 10 kiacca

I'naBa 1: Iloka3arenbHas u Jorapupmudeckas GQyHKIUH

CreneHb ¢ TMPOU3BOJBHBIM JIEHCTBUTENBHBIM TOKa3aTesneM. [lokazarenbHas (GyHKIUA.
[Toka3zarensbHble ypaBHeHHs. IlokasarenbHble HepaBeHcTBa. Jlorapudm u ero cpoiicTsa.
Jlorapudmuueckas QyHkius u ee cBoiicta. Jlorapupmuyeckue ypaBuenus. Jlorapudpmuueckue
HepaBeHCTBa. [Ipon3BoHbIEe MMOKa3aTeNbHON U orapupMuIecKoil GyHKIHiA.

I'nmaBa 2: UnTerpan u ero npuMeHeHue

[TepBooOpaznas. [IpaBuna HaxoxaeHUs epBooOpazHoi. [lmomane KPUBOJIMHEHMHON Tpameuy.
Onpenenéuuplii naTerpai. Borancnenue o6beMOB Tell.

I'naBa 3: DnemenTsl kKoMOnHaTopuku. bunom Herorona



Meton matematnueckoil muaykiuu. IlepecranoBku. Pazmemenus. Coueranus (KOMOMHALINM).
brrom HeroToHa.

I'naBa 4: JjieMeHTHI TEOPHH BEPOSITHOCTEH
Onepanu  Haj COOBITHSMH. 3aBHCHMBIE W He3aBUCHMBIE coObITHi. Cxema bepuysmm.
Crnyyvaiinble BETMUMHBI U UX XapaKTEPUCTUKH

IloBTOpEHUE

11 kaace
Moayab «I'eomeTpusi»

I'naBa 1. KoopauHatbl 1 BEKTOPbI B IPOCTPAHCTBE
JlexapToBBI KOOpJAMHATHI B MpOCTpaHcTBe. BekTopsl B mpocTtpancTBe. ClIOXKEHNWE U BBIYUTAHUE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha uncio. ['omorerus. CkansipHOE IPOU3BEIECHUE BEKTOPOB.
['eomeTpryeckoe MECTO TOUEK MPOCTPAHCTBA. Y paBHEHHE IJIOCKOCTU. YeTbIpéXMepHbIH KYO.

I'naBa 2. Tena Bpamenust
Hunmuaap. KomOunanuu munusaapa u npusMel. Konyce. Yceu€nnblil konyc. KomOunanmuu konyca
u upamuel. Chepa u map. Ypasaenue cdepsl. BzanmHoe pacnonoxenne cepbl ¥ TIOCKOCTH.
MHororpaHHuKM, BIHCAaHHbIE B c@epy. MHOTOrpaHHUKH, OMNHCAHHBIE OKOJO Cdephl.
KomOuHammu nunuaapa u chepsl, KoHyca u cepsl.

I'naBa 3. O6bémbl Teu1. [Lnomansb cepbl
O0béM Tena. @opMyIbl 17151 BEIYUCICHUS 00bEMa pu3Mbl. DOpMYITBI sl BBIYUCICHUS 00BbEMOB
nupamMuIbel U yceu€HHo nupamuasl. O0bEMBI Ten Bpamenus. [Inomans cheprl. Onpenenenue
MHHKOBCKOTO.

Hrorosoe nopropenne kypca reomerpuu 10—11 kiaaccos

AKCHOMBI CTCPCOMCTPHUU W UX CICACTBUA. HapaHHeHBHOCTB IpsAMBIX, pr[MOI\/'I 1 IIJIOCKOCTH.
CkpemuBaromuecs npsmele. IlapamiensHocTs nnockocreit. [lepneHANKYISIPHOCTh NPSAMON U
wiockoctu. Teopema o0 TpEX MNepHEeHAUKYISIpax. YIrod MEXKAY HpsIMOH U IUIOCKOCTBIO.
JByrpanssiii yros. IlepneHIuKymIspHOCTH IUIOCKOCTEH. MHOTOTpaHHMKH: Mapajulelenuen,
npusMma, nvupaMuaa, IUIomaan Mux HOBerHOCTGI\/'I. ]_II/IJ'II/IHI[p, KOHYC W 1Iap, IJiomain Hux
nosepxHocTell. O6bEMBI Ten. BekTopsl B npocTpaHcTBe. [eiicTBus Hax BekTopamu. CraspHoe
IIPOU3BEICHNE BEKTOPOB. IIoBTOpEHNE Teopun U penieHne 3a1ad 1o BCeEMY KypCcy F€OMETPHH.

TemaTnueckoe niiaHnpoBanue o maremaruke 11 kiaacca

Anre6pa U HayaJia MaTeMAaTHYECKOT0 aHAIN3A

Kou1-Bo yacos
Tema pa3jaesia, ypoka

I'naa 1: IOKA3ATEJIBHASA U JIOTAPUOMHUYECKASA | 25
OYHKIIMHU

Crenenr ¢ MPOU3BOJIbHBIM ﬂeﬁCTBHTeHBHLIM IIOKa3aTcIEM. 3
ITokazaTenbpHass GyHKIUS




[lokazarenbHble ypaBHEHUS

w

Iloka3zaTenpHbIe HCPAaBCHCTBA

w

Koumponvnaa paooma Nel [Ilokazamenvnasa ynkyus.
IlokazamenvHble ypasHeHus u HepageHcmea

[EEN

Jlorapudwm u ero cBoiicTBa

Jlorapudmmueckas GyHKIUS U €€ CBOHCTBA

Jlorapudmuueckue ypaBHeHuUs

Jlorapudmuueckue HepaBeHCTBA

ITpon3BoiHBIE TOKA3aTENBHON U JTOTapuPMHUYECKON (PYHKINI

Koumponvnaa paooma Ne2 Jlozapugpmuueckasa ¢ynkyus.
Jozapugpmuueckue ypaseuenusn u nepasencmea. Ilpouszeoonsie
NOKA3ameIbHOll U J102apUPmuiecKkoil hyHKyuil

RPWWWWwN

I'naBa 2: UHTET'PAJI 1 EI'O IIPUMEHEHHME

[N
[EEN

ITepBooOpazuas

[IpaBusna HaxoXIeHUS TEPBOOOPA3HON

w| N

[1nomanp kpuBonMHENHHOM Tpanenyu. OnpeieleHHbI HHTErpas

Brruncienne 006EMOB Tell

Konmponvnas paboma Ne3 Humezpan u e2o npumenenue

I'maBa 3: 3JIEMEHTBI KOMBUHATOPUKH. BUHOM
HBIOTOHA

Pl |w| ™

MeTo MaTeMaTUYeCKON MHTYKITUU

[TepecranoBku. Pazmenienus

Coueranus (KOMOUHAITN)

bunomMm Herorona

Konumponvnaa paooma Ned Inemenmovt KomOuHamopuku.
bunom Herwomona

RPINW W Ww

I'aasa 4: DJJEMEHTHI TEOPMH BEPOSITHOCTEMN

Onepanuu HaJ COOBITUIMU

3aBUCUMBIE 1 HE3aBUCUMBIE COOBITHSA

Cxewma bepnynnn

CJ'Iy‘IafIHHe BCJIMYNHBI U UX XAPAKTCPHUCTHUKN

Konmponvnas paboma Ne5 Inemenmot meopuu eepoamuocmeii

RPWINA_~WE

INHOBTOPEHHUE

IIpomexyTounas padora KonrposbsHnas padora 1 yac

I'eomerpus

Tema pasjgeia, ypoka

KoJ-Bo uacoB

I'naBa 1: KOOPJIUHATBI n BEKTOPbBI B
IMTPOCTPAHCTBE

JlexapToBBI KOOPAMHATEI TOYKH B IPOCTPAHCTBE

BekTopsl B IpocTpaHcTBE

CrnoxeHne 1 BEIYUTaHHE BCKTOPOB

YMHOXEHHE BEKTOpa Ha Yucio. ['oMmoTeTus

CkasisipHO€E TPOU3BENCHNUE BEKTOPOB

NN RN




Brruncnenue yrioB Mexy NpsIMbIMU 2
['eomerpuyeckoe MeECTO TOYEK IPOCTPAHCTBA. Y paBHEHHUE | 2
MJIOCKOCTH
Konmpononaa paooma NelKoopounamwl, 2eomempuueckue |1
npeoodpa30eanusn U 6eKMOopPvl 8 RPOCMPAHCHIGE

I'maa 2: TEJIA BPAILIEHUSA 20
Humuuap 1
KoMOuHanmu nuianHIpa u Mpu3Msl 2
Konyc 1
Y cedeHHBI KOHYC 2
KomOuHanmmm KoHyca u mupaMuibl 2
Koumponsnan paooma Ne2 Iununop. Konyc. Yceuennwtii konyc. | 1
Koméounayuu wyununopa, Komyca u yceyeHHO20 KOHycd C
MHO202DAHHUKAMU

Cdepa u map. YpaBHerue chepsl 1
Bsaumnoe pac nonoxxenue chepbl U III0CKOCTH 2
MHororpaHHuKH, BIMCAHHBIE B chepy 2
MHOrorpaHHHUKH, OTIMCAHHBIE OKOJIO C(hephl 2
Komb6unanmu nununpa u chepsl, KoHyca 1 chepsl 3
Koumponsnasa paboma Ne3 Cepepa u wap. Ypaeuenue cgepeol. | 1
Kombunayuu wapa c¢ MHO202pAHHUKAMU, WUJIUHOPOM U
KOHYCOM

I'naBa 3: OFBEMBbI TEJL. IVIOIAJIb CO®EPBI 12
O0bEM Tena. GopMyIIbl ISl BBIYUCIECHUS 00beMa MPU3MBI 2
@opmynbl i1 BBIUKCICHUS OOBEMOB MNHpPaMUIbl M YCEUEHHOU | 3
TTUPAMHU/TBI

Konumponvnas paboma No4 Qovembl MHO20ZDAHHUKOG 1
OOBeMbl Tel BpallleHus 2
[Tnomane chepsl 3
Konmponvnaa paboma Ne5 Oovemvr men epawienusn. Ilnowaos | 1
cgheput

INOBTOPEHUE KYPCA TEOMETPHUHU 10-11 KJIACCOB 4

IIpomexyTounas padora KonrposbsHnas padora 1 yac

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

l)Marematuka. Anrebpa v Hadajga MaTeMaTH4ecKoro ananu3a 11 kimacc 6a30BbIi ypOBEHB ,
VYuebnuk nox penakuueit B.E.ITogonsckoro A.I.Mep3isik, [.A.HomupoBckuii,
B.b.ITononcknii, M.C.Skup

Honymeno MunucrepctBoM npocseniennss Poccuiickonn denepaunu

Mockga «IIpocsemenuey, 2022

2)Maremaruka. ['eomerpust 11 kimacc 6a30BbIil ypOBEHB
Yuebuuk nox penakmueit B.E.ITomonbckoro
A.I'Mep3znsxk, [.A.Homuposckuii, B.b.ITonounckuii, M.C.Sxup



Honymeno MunucrepctBoM npocseniennss Poccuiickoin ®denepaunu Mocksa,
« IIpocBemenuey, 2022



