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Paboyas nporpamma no matemaTuke pa3paboTaHa Ha OCHOBE: NMPUMEPHOM MNPOrpammbl
cpeaHero obuiero obpa3oBaHMA MO MaTeMaTMKe W aBTOPCKOW mporpammbl: MatemaTuka: pabouune
nporpammsl: 5-11 knaccel/ A.l. Mep3nsk, B.B. MonoHckuit, M.C. Aikup, E.B. Byuko. — 2-e usg,. nepepab. —
M.: BentaHa-Tpad, 2019. — 164 c.

M3meHeHna B cogepikaHue y4eGHOro matepuana He BHeceHbl. lporpamma KOHKpeTusupyet
cofep:aHue npeaMeTHbIX Tem ob6pa3oBaTensHOro craHaapra: anrebpa; (GyHKUMW;TPUTOHOMETPUS;
Hayana mMaTemMaTM4ecKoro aHannsa; ypaBHeHUA U HEPaBEHCTBA; 31eMEHTbI KOMBMHATOPUKK, CTATUCTUKK
¥ TEOpUN BEPOATHOCTEN.

B ocHOBY nporpammbl NONOXeHa KOHUeNnuus, npeaycmarpusalowan d¢opmuposarme
GYHKUMOHaNbHbIX 3HAHWI M YMeHUN, KoTopble obecneynsatoT uenecoobpasHoe nNpUMeHeHue 3HaHui
no anrebpe n Hauanam aHanusa. Mporpamma peanusyeTca C UCNONb3OBaHUEM cnedytouiero y4ebHo-
MEeTOAMYECKOro KOMMNNEKTa:

10 Knacc
Mogaynb «Anrebpa 1 Ha4yana MaTemMaTUHecKoro aHanmMsan

1) Maremarnka. Anrebpa W Hayana MareMaTHYeckKoro amaiamsa. basosblii yposensn: 10
kiace: yuebuuk / A.I''Mepsusk, JI.A. Homuposcknii, B.B. Tlononckwuii; moa pea. B.E.
[Toponbekoro. — 5-e u3n., crepeorun. — M.: Benrana-I'pad. 2020. — 368 c.: wi. —
(Poccuniickuit yaeOHHK).

2) Maremaruka : anrefbpa W Hayaja MaTeMaTH4eCKOro aHaiu3a, reomerpus. Anredpa u
Haya/la MaTteMaTH4YecKoro anamm3a. ba3oswlii yposeHb : 10 kiacc : AMJAAKTHYECKHE
marepuansl / A. I'. Mepsusk, B. B. ITononckuit, E.M. Pa6unosnu, M.C. Axup. — M.
:Benrana-I"pag, 2020 — 174 c. : un. — (Poccuiickuii yueOHHUK).

11 Knacc
Mopaynb «Anrebpa U Ha4yana maTtemaTU4ecKoro aHanusa»

1) Maremartuka. Anrebpa ¥ Hayajga MareMaTHyecKoro aHaimsa. bazosblif yposenb: 11
iacce: yueGuuk / A.I'.Mepsusk, JI.A. Homuposckuii, B.B. TTonouckuii, M.C. Axup; nox
pen. B.E. ITogonsckoro. — 3-e u3j., crepeotun. — M.: Benrana-I'pad, 2020. — 288 c.: ui.
— (Poccuiickuii yueOHUK).

2) Maremaruka : anrebpa M Hayana MaTeMaTHYeCKOro aHain3a, reomerpus. Aurebpa u
Hayaja MaTeMaTHYecKOoro aHaiusa. ba3oseiii ypoBeHb : 11 Kiace : JMIAKTHYECKHE
marepuansl / A. I'. Mep3nsk, B. B. ITononckuii, E.M. PabunoBuy, M.C. fxup. — M.
:Bentana-I'pad. 2020 — 110 c. : un. — (Poccuiickuii yueOHHK).

CornacHo yuyebHOMY nNaaHy Ha u3ydeHuwe matematuku otsoauTca 340 vacos:

B 10 knacce(170 4yacos B roa:3 yaca B Hegento moaynb «Anrebpa u Hayana maTemaTU4YecKkoro
aHanuza» u 2 yaca — moay/b «feomeTpua);

B 11lknacce (170 yacoB B rod:3 yaca B Hegenwo mogynb «Anrebpa M Hadana maTemMaTUHecKoro
aHanu3a» u 2 yaca — moayns «feomeTpua»).

Cpok peanusaunu paboyeit nporpammsl 2 roaa.



MnaHunpyembie pe3ynbTaTtebl ocBoeHUA ydiebHoro npegmera
10knacc
JIMYHOCTHbIE pe3ynbTaTthbl:

* BOCIIMTAHHE POCCHHCKON TIpakJAaHCKOW MIEHTHMYHOCTH: MaTPUOTH3MA:IOTOBHOCTH K
cayxkenuto OTedecTBy, €ro 3aliuTe; OCO3HAHUS POCCHUHCKOH MISHTHYHOCTH B
HOJIMKYIBTYPHOM COLMYME; YyBCTBA NPUYACTHOCTH K MCTOPHKO-KYIbTYPHOH OOLIHOCTH
poccuiickoro Hapoja u cyasbde Poceuu;

* MHpPOBO33pEHHE, COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO DPa3BHTHA  HayKH.
3HAYUMOCTH HAyKH, TOTOBHOCTH K HayYHO-TEXHHYECKOMY TBOPYECTBY. BIIaJeHHE
JIOCTOBEPHON HH(pOpMalHeit 0 Mepe/oBbIX JAOCTHKEHHSIX U OTKPBITHUSIX MHPOBOH M
OTEUeCTBEHHOM HAYKH, 3aHHTEPECOBAHHOCTEL B HAYYHBIX 3HAHHUIX 00 YCTPOHCTBE MUpa U
o0O1iecTna;

* FOTOBHOCTH H CHOCOOHOCTH K CaMOPa3BUTHIO, CaMOOOpa30BaHUIO W CAMOBOCHHTAHUIO B
COOTBETCTBHH ¢ OOLIEYETOBEUECKMMH LEHHOCTSIMM M WJealaMH rpaJIaHCKoro
o0wiecTna;

* TOTOBHOCTH M CIOCOOHOCTH K 00pa3oBaHMIO, B TOM 4YHCIE camM000pa3oBaHUIO, Ha
OPOTSKEHNH BCEH JKM3HM; CO3HATEIbHOE OTHOLIEHHE K HEMPEPLIBHOMY 00pa3zoBaHUIO
KaK YCJIOBHIO YCHEILIHO# MpodeccHOHATBHOH 1 001IeCTBEHHOH AesTeTbHOCTH:

» opHeHTauMs OOYYalOMXCH Hapealmu3anvio MO3UTHBHBIX JKHU3HEHHBIX MEPCIEKTHUB,
MHUIIMATHBHOCTb, KPEaTHMBHOCTb, TOTOBHOCTb M CHOCOOHOCTH K JIMYHOCTHOMY
caMoOTIpeIeIeH IO, CTIOCOOHOCTH CTABUTH LIETH U CTPOUTH KU3HEHHBIE IIAHBI;

*  TOTOBHOCTH K JOTOBOPHOMY pPEryJIMPOBAHUIO OTHOUICHHH B TpyMIe WIH COLHAILHOMH
OpraHu3aiuy; rOTOBHOCTh OOy4alOIMXCS K KOHCTPYKTHBHOMY YHAacCTHIO B NPHHSATHHU
pelleHHH, 3aTparuBaroNIMX MX 1paBa M HHTEPECHI, B TOM YHCIIE B Pa3TMYHBIX (hopMmax
oOIIeCTBEHHONH  caMOOpraHM3alMM, CaMmOynpaBleHus, OOIIECTBEHHO  3HAYUMOI
JIESTEIbHOCTH

* 0CO3HaHHbIA BbIOOp Oyaymiei npodeccun Kak nyTe U cnocod peaau3anuu cOOCTBEHHBIX
JKH3HEHHBIX IUIAHOB;

* TOTOBHOCTH OOYYAIOMIUXCS K TPYHAOBOH NpodeCcCHOHANLHON eATEeIbHOCTH Kak K
BO3MOJKHOCTH Yy4YacTHs B PpELICHMH JIMYHBIX, OOLIECTBEHHBIX, TIOCYIAPCTBEHHBIX,
o0IeHaIHOHAIBHEIX TPo0IeM;

* HpPaBCTBCHHOE CO3HAHMWE M TIIOBEJIEHME HAa OCHOBE YCBOCHHs O0OIIeUYeI0BEYECKHX
LIEHHOCTEH. TOJIEPAHTHOTO CO3HaHMA M TMOBEJACHHS B MOJUKYJIBTYPHOM MHDE,
IFOTOBHOCTH M CMOCOOHOCTH BECTH AHANOT C JAPYIMMH JIFOIBMH, JOCTHIraTh B HEM
B3aNMOTIOHMMaHHs, HAXOAUTH OOIINE LEIU U COTPYAHUYATE TSl HX JOCTHKEHHUS;

* Pa3BUTHE KOMIETEHIMH COTPY/IHMYECTBA CO CBEPCTHHKAMH, IETBMHU MIIAJIIIEro BO3pacTa,
B3pOCJILIMH B 00pa3zoBaTe/lbHOM, O0LIECTBEHHO NOJE3HOH, yueOHO-HCCIIEI0BaTEbCKOMH,
HPOEKTHOM M APYTHX BHAAX JAESTETbHOCTH.

* YMEHHE SICHO, TOYHO, FPAMOTHO M3JaraTb CBOW MBICIIH B YCTHOM M IHCBMEHHOI peuw,
MOHUMATh CMBIC]I TIOCTaBAEHHOH 3a1a4yM. BBICTPAHBATH APTYMEHTALUIO, MPUBOINUTH
IPUMEpPBI U KOHTPIPUMEPBHI;

. MnpeacTaBlI€HUue O MaTeMaTHYeCKOH HayYKeE Kak CCl)E‘pE ye0BeYeCKoOH JAEATCIIBHOCTH, 06
sTanax e€ pa3BUTHs, O €€ 3HAUUMOCTH JUTS PA3BUTHS IIHBUIIH3ALIUH;

* KpEaTMBHOCTb MBbIILICHHS, MHHUIHATUBA, HAXOAYMBOCTh, AKTUBHOCTH IIPH PEIIEHUH
MareMaTH4YeCKHX 3a/1a4;

* KPUTHYHOCTb  MBIIIJIEHHSA, YMEHHE  pPaclo3HaBaTh JIOTMYECKHE  HEKOPPEKTHBIE
BBICKA3bIBAHMS, OTJINYATh MHIIOTE3Y OT (hakTa;

* yYMEHHE KOHTPOJHMpOBaThb I[POLECC MW  pe3yabTaT y4eOHOW  MareMaTu4YecKoi
JIEATETBHOCTH;



*  CHOCOOHOCTH K 3MOLHMOHAIBHOMY BOCIPHSTHIO MAaTeMaTHYECKHX  OOBLEKTOB, 3ajad,
peLIeHHH, PacCyKACHU.

MeTtanpeameTHble pe3ynbTaThbl:
Pezynamuensie YY/I:

*  CIOCOOHOCTH CaMOCTOSTENIBHO OGHApYXKHBaTh M (POPMYJIHPOBATH yueOHYIO mpobiiemy:;
ompeseNATh Ueab y4yeOHOH JesSTeNbHOCTH, 3a/]aBaTh MapaMeTpbl W KPUTEPHH, 110
KOTOPbIM MOJKHO OINpeAEIUTh, YTO 1elb JOCTHIHYTa;CTaBHTh H (HOPMYIHPOBATH
coOCTBEHHBIC 3a4a4d B 00pa30BATENBHOM JESTENBHOCTH M JKH3HEHHBIX CHTYaLlHsX:
pa3sBHBaTh MOTHBbI U HHTEPECH] CBOCH MO3HABATEILHOH JEATeTbHOCTH;

* OLECHMBATh BO3MOXKHBIE MOCTIEACTBAS AOCTHKEHHS MTOCTABICHHOH 1IeTH B ICSTEIbHOCTH.
COOCTBEHHOH JKH3HHM M JKH3HM OKPY)KAIOIIMX JTIOJEH, OCHOBBIBAsCH HAa COOOpaKEHHSX
3TUKH H MOpaJIH;

* CHOCOOHOCTB CAMOCTOSITENbHO IUIAHUPOBATh AIbTEPHATHBHBIE IYTH JOCTH)KEHHS LieJeH,
OCO3HaHHO BbIOMpaTh Haubonee H(dexkTuBHbIE CHOCOOBI peleHus YY9eOHBIX |
NO3HABATENbHBIX 3a/1a4;

* OLEHMBATh PECypChl, B TOM 4YHCIE BpeMs M Jpyrde HeMaTepHaIbHBIE PECYPCHI,
HEeO0OXO0MMBbIE JUIsl IOCTH)KEHHUSI IOCTaBICHHOMN L[eJTH;

* OpraHu3oBbIBaTh 3()(EKTUBHBIA NOHCK pecypcoB, HEOOXOAMMBIX [UIi JOCTHIKEHMS
MOCTABJIEHHOMH 1LIEIH;

*  COMNOCTAaBJIATH MOJTYUYEHHbIH pe3y/IbTaT AeATeIbHOCTH C NOCTABICHHOMH 3apaHee 1Ie/bio;

* YMEHHE COOTHOCUTb CBOM JEHCTBUS C IUIAHHPYEMBIMH pe3yjbTaTaMu, OINpPEIEsTh
C110coObl ACHCTBHIH B paMKax NpeUIOKEHHBIX YCIOBHI U TpeOOBaHMI;

* YMEHHE OCYLIECTBJIATH KOHTPOJb 1O 00pa3siy U BHOCHTH HEOOXOHMbIe KOPPEKTHUBBI B
COOTBETCTBHH C N3MEHSIIOLIEHCS CUTYaIHel;

*  CHOCOOHOCTh aleKBAaTHO OLIEHMBATh IPABWIBHOCTH WX OLIMOOYHOCTH BBIIOIHEHHS
yu4eOHOlN 3anmaum, e€ OOBEKTHBHYIO TPYAHOCTb M COOCTBEHHBIE BO3MOXKHOCTH €€
pereHus;

* YMEHHME OIpeleNsiTh MOHSTHSA, CcOo3/1aBaTh 00O0OINEHMs, YCTaHABIMBAThL aHAJIOIHH,
Kjaccu(hpuUMpoBaTh, CAMOCTOSATEILHO BBIOMpPAaTh OCHOBaHMS M KPUTEpUH IS
Kaaccu(HKalum;

* YMEHHME YCTaHaBIWBaTh IPHUYMHHO-CIIEJCTBEHHBIC CBS3H, CTPOMTH JIOTHYECKHUE
paccyK/eHUs, yMO3aK/IIOYeHHUs (MHIYKTUBHbIE, HEAYKTHBHbIE M 110 aHAJIOTHUH) W
BBIBO/IBI;

* YMEHHS CO3/1aBaTh. IPUMEHATH U NpeoOpa30BbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPE/ICTBA,
MOJIEJIM U CXEMBbI JUIsl pelieHus yueOHbIX U MO3HAaBaTEeNbHbIX 3a/1a4.

IToznasamenvusie YY/I:

* (¢opmupoBanre y4eOHOH H OOIIENOIL30BATEILCKON KOMIETEHTHOCTH B obaacTu
UCIIOJIb30BAHUS MH(POPMALIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI (UKT-
KOMITETEHTHOCTH );

*  [epBOHAYAILHBIE [PEICTABICHHS 00 HIeAX M O MeToJax MaTeMaTHKH Kak 00
YHHBEPCAJILHOM $3bIKE HAYKH M TEXHHKH, O CPEICTBE MOJCIMPOBAHHS SBICHHH H
IIPOLIECCOB;

*  yYMEHMe BHICTh MaTeMaTHUECKYIO 3a/a4y B KOHTeKcTe MpoOIeMHON CHTYAlluu B JPYTHX
JMCLHMIIJIAHAX, B OKPYKaIOILIEeH KHU3HH;

* OMCK M HaxXxoXkIeHue OOO0OMmEeHHbIX Cnoco0OB pelleHHs 3aza4d, B TOM YHCIE,
OCYILECTB/ICHHE Pa3BEPHYTOr0 HHOOPMAIIMOHHOTO MOHCKA M MIOCTAHOBKA HA €r0 OCHOBE
HOBBIX (Y4eOHBIX U MO3HABATEJIBLHBIX) 3a/1a4;



KPUTHYECKOE OIEHHBaHHE W WHTEPHpeTHpOBaHWE WHGOpPMALMH C pa3HBIX MO3MIINIA,
pacrio3HaBaHue U (PHKCHPOBAHHE IPOTHBOPEYUS B HH(POPMAIIHOHHBIX HCTOYHHUKAX:

MCIOIB30BAaHUE PA3IMYHBIX MOJIEIBHO-CXEMATHUYECKHX CPEACTB JUlsi IPE/CTaBJICHHS
CYIIECTBEHHBIX CBSi3€ W OTHOLIGHWH, a TaKKe TPOTHUBOPEYMH, BBIABICHHBIX B
HH(POPMALMOHHBIX HCTOYHUKAX:

HAXOXJIECHHE W MPUBOJ KPUTHYECKUX aPryMEHTOB B OTHOLICHUH JICHCTBHH M CYKIEHUI
JIPYroro; ClOKOWHOE ¥ pasyMHOe OTHOLIIEHHEe K KPHTHYECKAM 3aMEYaHUsIM B OTHOIIEHUH
COOCTBEHHOTO CYXICHMS, PACCMOTP HX KaK pecypc COOCTBEHHOTO pa3BHTHSA;

BBIXOJl 32 paMKH Y4eOHOro mnpejMeTa M OCYIIECTBJIEHHE LeJIeHANpPaBIeHHOIO IONUCKa
BO3MOXHOCTEH I LIHPOKOTO MepeHoca CpeICTB U CIOCO0O0B AeiCTBHS:

BBICTPAWBAHHE HHIAMBHIyalbHOH 00pa30BaTEbHON TPACKTOPHH, C YYETOM OrpaHHYEHHS
CO CTOPOHBI APYTUX YHACTHHKOB M PECYPCHBIE OrPAHUYCHHS;

YMEHHE MEHATH U YJepAKHBATh Pa3Hble MO3UIMHU B 03HABATEILHON JAEATEILHOCTH;

YMEHHE IMOHUMATL W HCIIOJIB30BaATh MAaTEMATHYECKHE CPEIACTBA HATJIAAHOCTH (pHC}’HI{H,
YEPTEHKH, CXEMbI H ,[Ip) AT UILTHOCTPAalliE, HHTEPIPETAIlHH, apryMEHTALUH .,

YMEHHE BbIJIBUTaTb THIIOTE3bI INPH PCIICHHH }“-ICGHBIX 3aJ1a4 KU ITOHUMaHHA
HEOOXOIHMOCTH HX [MPOBEPKH.

MOHHMAHHE CYIIHOCTH aJITOPHTMHYCCKHUX Hpe,E[HHcaHPIﬁ H YMCHHA JeHCcTBOBATL B
COOTBETCTBHH C NPEATOKECHHBIM AJITOPUTMOM

¢nocoOHOCTh IJIaHUPOBAaTh H OCYMECTBIIATD ACATCIIbHOCTL. HANIPABJIEHHYIO HaA PCIICHHE
3a/1a4 HCCJIEA0BATC/IbCKOIO XapakTepa.

Kommynuxamuensie YVY/I:

pa3sBUTHE CMIOCOOHOCTH OCYIIECTBIIATH JEJOBYI0O KOMMYHHKAIIHIO KaK CO CBEPCTHHKAMHU,
TaK M CO B3pOCIHBIMH (Kak BHYTpHM 00pa3oBaTelIbHOW OpraHU3alMH, Tak W 3a ee
npejenamu), NoAOMpaTe NAPTHEPOB [ [JEJ0BOH KOMMYHUKALHMM HMCXOAS U3
cooOpakeHHi pe3yIbTaTUBHOCTH B3aUMOACHCTBHSL, @ HE JIMYHBIX CHMITATHIA;

NPU OCYLIECTBJIEHUH TPYNNoBoi paboThl ObITH KaK PYKOBOAMTENEM, TaK H YJICHOM
KOMaHJIbl B Pa3HBIX POJSX (FEHEpaTop WJIEH, KPHTHK, MCIIOIHUTENb, BBICTYNAIOIIMH,
IKCHEPT U T.1.):

KOOPJMHHPOBAHHE M BBINOJIHEHHE PabOThl B YCJIOBHSX DPEAIbHOTO, BHPTYAILHOTO H
KOMOMHHPOBAHHOIO B3aUMO/ICHCTBHS;

pasBepHyTOE, JOIMYHOE M TOYHOE M3JIOKEHHME CBOEH TOYKH 3pEHHS ¢ WCIOJIb30BAHHEM
a/IeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) A3BIKOBBIX CPE/ICTB;

pacro3HaBaHUEKOH(IMKTOTEHHbIX CHTYyalMH M MpeJOoTBpalleHHE KOH(PIHMKTOB 10 MX
aKTUBHOM (ba3bl, BHICTpPaUBAaHHE JENOBOIi W 00pa3oBaTe/IbHOW KOMMYHHKAITHH, H3beras
JTMYHOCTHBIX OLIEHOYHBIX CY)KIEHUH.

IlpeaveTHbie pe3yabTaThl:

Yuawjuiica Hay4umca:

Moaynb «Anrebpa u Hayana maTemaTU4ecKoro aHanusa»

0CO3HaBaTb 3HaYeHUe MATeMAaTUYECKOW HayKM ANA PelleHUsA 33434, BOHUKAIOWMNX B TEOPUM U
B NPAKTUKE; WMPOTY U B TO )K€ BPEMA OrPaHMYEHHOCTb NPUMEHEHWUA MaTEMAaTUYECKNX METOA0B
K @aHann3y U UCCeA0BaHMIO NPOLECCOB U ABNEHUIA B Npupoae 1 obLecTse;

0CO3HaBaTb 3HAYeHWe NPAaKTUKM W BOMPOCOB, BO3HWUKAIOWMX B CaMOil MaTemaTuKe, AR
dopmMupOBaHMA W Pa3BUTUA MaTEMaTUYECKOW HayKM; MCTOPMIO Pa3BUTUA MNOHATUA 4UCAa,
CO34aHWMA MaTeMaTMUYECKOro aHanu3a;



OCO3HaBaTb 3Ha4vYeHue H,ﬂ,eﬁ, MEeTOA0B U pe3ynbTaToB anreﬁpu M matemaTtu4ecKoro aHazausa
ONA NOCTPOEHUA Moaeneil peanbHbIX MPOLECCOB W CUTYaLMIAyHUMBEPCANbHbIA XapakTep
3aKOHOB NOMMKW MaTEMaTUUECKUX PaCCYyXKAEHUA, MX NPUMEHMMOCTb BO Bcex obnactax
YenoBeyeckon [eATeNbHOCTH;

NOHUMaATL pasnuyue TpGﬁOBaHHﬁ, npegbaBnaembiX K [AOKa3aTenbCTBam B MaTtemMaTuke,
eCTeCTBEHHbIX, COUHMAIbHO—3KOHOMMYECKUX U TYMAHUTAPHbIX HaYKax, Ha NPaKTUKe;

pasBuBaTb NpeACTaBfeHWe O BEpPOATHOCTHOM XapaKkTepe pasNMuYHbIX MPOLECcCcoB U
3aKOHOMEPHOCTEI OKPYKAIOLLETD MUPa;

onepupoBaTb NOHATUAMW: OTPE3OK, WHTEPBA/, NOJIYMHTEPBA/, MPOMEXYTOK C BbIKONOTOW
TOYKOW, rpaduyecKoe npeacTasNeHne MHOMXKECTB Ha KOOPAUHATHOM NAOCKOCTY;

NPOBOAUTL AOKa3aTe/IbHbIE PAacCyAeHUA AN1A 060CHOBAHNA UCTUHHOCTU YTBEPXKABHUM;
0nepupoBaTb NOHATUAMM: HATYPa/NbHOE YMCNO, MHOXKECTBO HATYPa/ibHbIX YACEN, Lenoe Y1Cno,
MHOXECTBO Uenbix uucen, obbikHoBeHHaa Apobb, aecaTyHas Apobb, CMeWwaHHoe 4ucno,
PaUMOHANbHOE YMCNO, MHOMECTBO pauMOHaNbHbIX 4YUCE/, WMPPaLMOHaNbHOE  4MCno,
AEeNCTBUTENIbHOE YUCIO, MHOMKECTBO AEMCTBUTE/IbHBIX YMCE/, FTEOMETPUYECKAn UHTepnpeTauua
HaTypanbHbIX, Ue/bIX, PaUNOHANbHBIX, AEACTBUTENbHBIX YUCen;

BbINO/HATL OKPYrNeHUE paLMOHaNbHbIX U MPPaLMOHa/bHbBIX YMCEN C 33AaHHOM TOYHOCTbIO;
ynopAaAouYMBaTL YMCNA, 3anuCaHHble B BUAE OObIKHOBEHHOW WM AECATUYHOW Apobu, uucha,
3anNUCaHHbIE C UCNONBL30BAaHUEM apud)memqecr:oro KBagpaTHOro KOPHA;

BbIMONHATL  CTAHA3PTHbIE  TOX/AECTBEHHble  Npeobpa3oBaHWA  TPUTOHOMETPUYECKMX,
MPPaLMOHaNbHbIX BbIPaXKEHWIA;

BJIJIETh TIOHSATHSIMH: 3aBUCHMOCTb BEIMYHH, (DYHKIMS, apryMEHT U 3HaueHHe QyHKIUH,
obnacTh OnpeieneHns ¥ MHOKECTBO 3HAYeHUH QYHKINH, rpaduK 3aBUCUMOCTH. rpapuK
GyHKUMH, HyIH QYHKIHH, TPOMEKYTKH 3HAKOIMOCTOSHCTBA, BO3PACTAHHE HA YHUCIOBOM
NpOMEXyTKe, yObIBaHME HAa YHCIOBOM TPOMEXKYTKE, HauOoJblllee W HaWMEHbliice
3HaYeHHe (YHKIMH Ha YHUCIOBOM IIPOMEXYTKE, MepHoauyeckas (yHKIHH, NEpPHO,
YETHas U He4YeTHask (PyHKLHH; yMETh IPUMEHATh 3TH MOHATUSA [IPH PEIICHUH 3a/1a4:
BIIa/1eTh MOHSATHEM oOpaTHasi QyHKIMS; TPUMEHSTh 3TO MIOHATHE IPH PEIICHUH 3a/1a4;
NPUMEHSTh [PH PEIICHHWH 3a7ad CBOHCTBA (YHKUHMI: YETHOCThb, MNEPHOJMYHOCTD,
OrpaHUYEeHHOCTD:

TIIPUMEHSATH NPH PELICHHH 3a71a4 npeodpa3oBaHusi rpadHKOB (YHKIHMH;

BJIaZIeTh  TOHATHSAMH  YKMCJIOBas  [10C/IEJ0OBATeIBHOCTh,  apH(METHYECKas |
reoMeTpuYecKas porpeccus:

IPUMEHSTH NPH pELIEHWH 3aja4 CBOWCTBA M MNPHU3HAKM apU(PMETHYECKOH u
reOMEeTPHYECKOH IIPOrpeccHii;

BJIaZIeTh NOHSATHEM OecKOHeuHO yObIBarollas reoMeTpuuYecKas Mporpeccus M yMeThb

[IPHUMEHSATL €I'0 IPH PELICHUHA 3a1a4.

BBIIOJIHATE  BBIUMCIEHMS W npeoOpa3oBaHMsi  BBIDAKEHHH,  COJEpIKalMX
JNEHCTBUTEIbHbBIC YHC/IA, B TOM YMCJIe KOPHU HATYPATbHbIX CTEIIEHEH;

BBIMIOJIHATh ~ CTAHJAPTHBIE  TOXKAECTBEHHbIe IpeoOpa3oBaHMs  HMppaLMOHAIBHBIX
BBIPAKEHMIA;

OBJIAJIETh OCHOBHBIMH THIIAMH HPpPAllHOHAJIBHBIX, CTCIICHHBIX }rpaBHeHHﬁ H HEPABCHCTB
H CTAHJAPTHBIMH MCTOJaMH HX pemeHHﬁ H MIPUMEHSATDL UX IPH PCLICHHWH 3a/1a4,

BlaJleTh TOHATHEM CTeneHHas (YHKIHS; CTPOHTh €€ Tpauk H YMETh HPUMEHSTh
CBOHCTBA CTENEHHOH (QYHKIMM NPH PELICHUH 3a/1a4.

nepesoamThL rpagyCcHble Mepbl Yr10B B paguaHHble i HaoboporT;
CTPOUTb YUC/IOBYIO OKPYIKHOCTb Ha KOOPAMHATHOM NNOCKOCTH;
OTKNaAblBaTh Ha YUC/IOBOI OKPYIKHOCTHU 3HAYEHWUA PA3IMYHbIX YINOB;



e  BbLIABNATL CBA3b MEXY AEKapTOBbIMU KOOPAWHATAMMU U KPUBONIMHENHON KOOPAUHATON TOUKM
Ha YU CIOBOW OKPYHOCTH;

. onepupoBatb TEPMUHaMMU: CUHYC, KOCUHYC, TaHreHC, KOTaHreHC, apKCUHYC, apKKOCHMHYC,
APKTaHreHc, apKKOTaHreHc;

L] NPUMEHATL CBOFICTBBCHHyca, KOCUHYCa, TaHreHca M KOTaHreHca: 3Haku No 4YeTBepTam, coxpa-
HEHWE 3Ha4YeHWA Npu M3MEeHeHWW yraa Ha uenoe 4yucno OﬁOpOTOB, HYEeTHOCTb KOCHMHYCa W“
HEeYeTHOCTb CMHYCa, TaHreHCa M KOTaHreHca;

e oOnpeaenATb 3HaYeHUMA CMHYCA, KOCWMHYCa, TaHTeHCa W KOTAHreHca YINOB Ha 4MCI0BOM
OKPYMHOCTK;

e paboraTb c Tabnuuei TpuroHoMmeTpuyeckux bopmyn;

® OHWMATb CYLIHOCTb, 3aNUCk U NpUMeHeHue GopmMmyn NpUBeAEHUS;

e BIANCTh MMOHATHSIMH TPUTOHOMETPUUECKUE byukum:

y=sinx,y=cosx,y =Igx,y=cIgXx . CTPOMTb HMX TpapUKH M yMETb NPHMEHSTbH

CBOICTBA TPHTOHOMETPHUECKUX (DYHKIIHH MPH pelleHUH 3a/1a4;

NPUMEHATL GOPMY/Ibl CAOKEHUA NPU Npeobpa3oBaHUKM TPUTOHOMETPUYECKUX BblPaXKeHUN;

npUMeHATb GOPMY/bl ABOMHOIO aprymeHTa B paboTe C TPUTOHOMETPUYECKUMU BblPaKEHUAMM;

NPUMEHATDb ¢0pMVﬂbl NMOHUKEHMA CTENEHWU B paﬁUTE C TPUTOHOMETPUYECKMMM BblparKeHUAMM;

npeobpa3oBbiBaTh CyMMbl TPUTOHOMETPUYECKUX QYHKLMUIA B NPOU3BEAEHUS;

npeobpa3oBbiBaTL NPOM3BEAEHUA TPUTOHOMETPUYECKUX DYHKLMIA B CYMMbI;

npeobpa3osbiBaTh BbipaskeHna Asinx+ Bcosx ksugy Csin(x+1);

e paBUbHO HAaXOAUTb 3HAYEHWUA aPKCUHYCOB, aPKKOCUHYCOB, aPKTAHMEHCOB U apKKOTaHreHCcoB
yucen;

® [pUMEHATb COOTBETCTByOWME GOPMYNbl PpPELEeHUA MPOCTEMLWMX TPUTOHOMETPUYECKMUX
YpaBHEHWIA;

e  BbIABNATL CPeAU NPOCTENLLMX TPUTOHOMETPUYECKUX YPABHEHMI YaCTHbIE CayYau;

® MPUMEHATb K Pas/IMYHbBIM TPUTOHOMETPUYECKUM YPaBHEHUAM OMNpeae/ieHHble MeToAbl WX

peweHus: BBEAEHME HOBOM MNEepPeMeHHOW, PasNoKEeHUe Ha MHOMUTENW, BBeAeHue

BCMOMOTaTe/IbHOTO apryMeHTa;

pelwaTtb 0AHOPOAHbIE TPUTOHOMETPUYECKME YPAaBHEHUA PA3/IUYHbIX CTENEHEN;

BJIAJICTh TMOHATHSIMH: MPOM3BO/IHAS YHKIMH B TOUKE, MPOU3BOAHAS (YHKIHH;

BBIYHCIISTH TPOU3BO/IHBIE JIEMEHTAPHBIX (PYHKIMA 1 UX KOMOHHALIHMN;

nNpuUMeHATbL Npasuna anddepeHunpoBaHna GyHKUMM;

No0/b30BaThCA GOPMY/ION BbIYMCIEHUA NPOU3BOAHON CNOKHOU GYHKUMK;

NPUMEHATHL FTEOMETPUYECKUI U GU3NYECKMIA CMBIC/IbI NPOU3BOAHOM Ha NPaKTUKE;

Hceaen0BaTh QYHKIHA Ha MOHOTOHHOCTE H 9KCTPEMYMBI;

CTPOUTH rpaMKH ¥ MPUMEHATH K PEHICHHIO 33/1a4, B TOM YHCJIE C [TapaMeTPOM:

BIIaJIETh MOHATHEM KacaTeabHas K rpa@uky QyHKIUMH W yMEThb NPHMEHSATH €ro IpH

pelIeH’H 3azay.

VYuawuiica nonyuum eozmoxncrnocmes Hayuumeoca:

*  ONEepHpOBaTh IOHATHEM ONpEJEICHUs, OCHOBHBIMH BHUJAMH OIpeIeIeHUH, OCHOBHBIMH
BH/JIAMU TEOPEM;

*  [IOHUMATh CYThb KOCBEHHOTO JI0Ka3aTeIbCTBA;

*  ONEpPHPOBATh YNCIOBBIMH MHOJKECTBAMH IPH PEIICHUH 3a/1ay;

*  BBINOJHATE TOXK/IECTBEHHBIE IPE0OPA30BAHKS TPHTOHOMETPHUECKHX W HPPALIMOHAIBLHBIX
BbIPAXKEHHUI;

*  BIAJETh MOHATHEM aCHMIITOTHI U YMETh €0 MPUMEHSATH [P PEIICHHH 3a/1a4;

* ¢cBOOOMHO BIAAETh CTAHAAPTHBIM aNMapaToM MaTeMaTW4yecKoro aHaimsza Juls
BBIUMCIICHHS TPON3BOAHBIX (QYHKIIMH O/THOH MEpEeMEeHHOI;

* auQQepeHuHpOoBaTh TPHIOHOMETPHYECKHE B 0OpaTHBIE TPHIOHOMETpHYECKUE (YHKIIHH



*  ¢BODOIHO [IPUMEHATH amnmapar MaTeMaTH4eCKOro aHajau3a JIJid WCCIICIOBaHus (l]}’Hl(LlHrl
H NOCTPOCHHUS I'patI)HKOB.. B TOM HHCJIE UCCJIEIOBAHHA HA BBUTYKIIOCTL,
*  YMCTb NPUMCHATH NPH PCIICHUM 3a71a4 CBOMCTBA HEIIPEPbIBHBIX (byHKLlHﬂ.

Hcnonvszoeams npuobpementvlie 3HAHUA U YMEHUA 6 MPAKMUYECKOU OeAmMeNbHOCHU U
HOBCEOHEBHOU HCUHI OJIA:

® TEOPETUKO-MHOKECTBEHHOrO A3blKa M A3blKa JIOMMKW ANA ONUCaHUA peasnbHbiX NPOLECcCoB U
ABNEHUN, NPU PeLUeHUm 3aaa4 Apyrux yuebHbIX NpeaMeTos;

® [OKa3aTe/lbHblX PACCYyKAEHUW B CUTyauMAX MOBCEAHEBHOW XKM3HW, NPWU PELIEHMW 3ahay M3
APYrUX NPeAMETOB;

® 3alMCH, CPaBHEHMs, OKPYIJIEHHS YHCIOBBIX JIAHHBIX pEaIbHbIX BEJIHYHH C
MCIIOJIE30BAHUEM PA3HBIX CHCTEM W3MEPEHHUS,

® onpeaeneHus no rpadMKaM U UCIIOJIB30BaHUAIPH PELICHUS NPUKIIAIHBIX 3a/a4 CBOMCTB
pEeaIbHBIX IIPOLIECCOB M 3aBUCHMOCTEi (HaubosibliMe W HAUMEHBIIUE 3HAYCHUS,
IIPOMEKYTKH BO3pacTaHuss W yObIBaHHs (YHKIHMH, MPOMEKYTKH 3HAKOMOCTOSHCTBA,
ACHMIITOTbI, TOYKH nepernda, mepuo v T.11.);

® HHTEPIPETUPOBAHHUS CBOHCTBA B KOHTEKCTE KOHKPETHON MPAKTHYECKOM CUTYalHH,

e onpeaeneHus no rpagukaM MpocTEHIINX XapaKTEPHCTHK MEPHOAMYECKHX TPOIECCOB B
O1oI0rNH, IKOHOMHUKE, MY3bIKE, PAHOCBS3H U Ap. (AMILTHTY/1a, TEPHO U T.I1.);

® DpCLICHHS NPUKIAAHBIX 3a1a4y u3 OuosIOruW, (U3MKK, XUMHH, DKOHOMHKH H JIpYyruX
NpeIMETOB, CBSA3aHHbIX c MCCIIeI0BAHHEM XapaKTePUCTHK POLIECCOB;
MHTEPIPETUPOBAHUS MTOJIYYEHHBIX Pe3y/IbTaToB;

® [paKTHYECKHX pacyetoB Mo (QopmysnaM, ¢ HCIOJb30BAaHHEM I[IPH HEOOXOIMMOCTH
CIPAaBOYHBIX MATEPHAIOB, KalbKYyIATOpa, KOMIBIOTEPA;

® [IOCTPOEHHUS M UCCIICOBAHUS MPOCTEHIIMX MATEMATHYECKUX MOJICTIEH;

® ONMCAHHUS M MCCIIC/IOBAHUS C MOMOLIBIO H3YYaeMbIX MOHITHH pealbHbIX 3aBUCHMOCTEH,

® HHTEpHpeTalyy pe3yJbTaTOB PEUICHHS 3a]a4 C Y4€TOM OrpaHHYEHHH, CBA3AHHBIX C
peajbHBIMH CBOMCTBAMHM PacCMaTPUBAEMBbIX MPOLIECCOB U ABICHHH;

®  DpELICHHUS] FeOMETPUUECKUX. (PU3MUECKHUX, IKOHOMUUECKHX M JIPYTUX MPHKIIAJHBIX 3a/1a4,
B TOM YHUCJIE C UCIOJIb30BAHUEM ITPH HEOOXOAUMOCTH CIPABOYHBIX MATEPHAJIOB.

Moaynb «FeomeTpua»
Yuawulica Haysumcs:

® OHMMATb 3HA4YEHWE reoMeTpuMU ANA PelleHUA 3ajady, BO3HMKALWMWX B TEOPUU U B NPAKTUKE;
WWPOTY NPUMEHEHUA TEOMETPUYECKUX 3HAHWIN K aHanu3y M MCCNeA0BaHUIO PeanbHbiX
npeaMeTOB M ABNEHUI B Npupoae u obuiecTse;

® MOHMMAaTb 3HAYEHME MNPAKTUKM W BOMPOCOB, BO3HMKAKWMX B CaMOWM reOMETpUW, ANA
GOpPMUPOBaHUA U PA3BUTUA FEOMETPUM KaK MAaTEMATUHECKON HaYKu;

®* WMMeTb nNpeACTaBNeHUA O BO3MOXKHOCTM T[EOMETPUWM [ANS ONUCAHMA CBOWCTB peanbHbiX
NpeaMEeTOB U UX B3aMMHOTO Pacro/ioxeHUs;

® 0CO3HaBaTb PO/Ib AKCMOMATUKWM B TEOMETPUM; BO3MOMHOCTb MOCTPOEHUA FEOMETPUYECKUX
TEOPUI1 Ha aKCMOMATUYECKOW OCHOBE; 3HaYeHWe aKCMOMAaTUKKU A/iA Apyrux obnactel 3HaHUA u
[ONA NPAKTUKMK;

e pa3nuuyath TpeboBaHWA, nNpeabABNAEMblE K AOKa3atenbCctBam B reometpuu, anrebpe,
©CTEeCTBEHHbIX, COLMa/IbHO—3KOHOMMUYECKUX M TYMAHUTaPHbIX HayKax, Ha MPaKkTuKe;

® UCCNenoBaTh YEpTekM, BKAYasd KomBMHauun ouryp, U3BNeKaTb, WHTEPNpeTMpoBatb M
npeobpazosbiBaTe MHGOPMaLMIO, NPEACTABNEHHYIO HA YEPTEXaXx;



e pewaTb 33Aa4M reoMeTpPU4ecKOro COAEep)KaHuA, B TOM 4YMUCNe B CMTyauusax, KOraa anroputm
peleHus He cneAyeT AIBHO M3 YC/0BWA, BbINONHATE HEOBXOAMMbIE AN PELeHUA 3afauyu
AONONHUTENbHbIE NOCTPOEHMUA, UCCNeA0BaTb BO3MOXHOCTb NPUMEHEHUA Teopem U Gopmyn Ans
peleHun 3aaay;
yMeTb GOPMYIMPOBaTb M A0Ka3biBaTh rEOMETPUYECKHUE YTBEPKAEHUA;

MMeTb npeacTasneHna 06 akcMoOMax CTEPEOMETPUM U CAEACTBUAX U3 HUX U YMETb NPUMEHATL MX
npu peleHunn 3aaay;

® VMeTb NpPeACTaB/NeHne 0 CKPeLLMBAIOWMXCA NPAMbIX B NPOCTPAHCTBE U YMETb HaXOAMUTh YroN U
paccTofiHMe Mexay HUMM;

® PUMEHATb TEOPEMbI O NapanNenbHOCTU NPAMbIX U NAOCKOCTE B NPOCTPaHCTBE NpU pelleHnu
3agav;

e yMeTb NPUMEHATb NapannenbHoe NpoekTMpoBaHue ana nsobpaxenus euryp;

®  yMeTb NPUMEHATb NePneHANKYNAPHOCTM NPAMOI U NIOCKOCTM NPU PELIeHUM 3a0aY;

® B/lafeTb MOHATMAMW OPTOrOHaNbHOE NPOEKTMPOBaHWE, HAKNOHHbIE M WX MPOEKUMM, YMETb
NPUMEHATb TEOPEMY O TPEX NEPMEeHAVKYNAPaX NPU PeLeHUn 3a4ay;

® B/JaAeTb NOHATMAMM PacCTOAHUE MeXxay durypamu B nNpocTpaHcTee, obuimit nepneHauKynap
[ABYX CKPELLMBAIOLWMXCA NPAMBIX ¥ YMETb NPUMEHATL UX NPW PelleHnn 3a8au;

®  BNAAETb NMOHATUEM Yron Mexay NpAMON U NNOCKOCTLIO U YMETb NPUMEHATL €ro Mpu pelleHnuu
3agav;

e BNageTb MOHATUAMM ABYrPAHHLIA Yro/, YroN Mexay nAOCKOCTAMM, MEPNeHAUKYNAPHbIe
MNOCKOCTU U YMETb MPUMEHATb UX NPU PELLEHUW 3a4aY;

® B/ajleTb NOHATUAMM KacaTe/lbHble NPAMbIE W NJOCKOCTA U YMETb NPUMEHATL UX NPU peLleHnn
3a4avy;

® pacno3HaBaTb Ha YepTexax U MOAENAX MPAMOWN W HaKNOHHLIA napannenenunes, NpPAMyI0 u
HAKNOHHYIO MPU3MbI, NUPAMMUAY, YCEYEHHYIO NMpPamuay, NpasUIbHYIO NPU3IMY W NUPaMUAY;
COOTHOCUTb 3TU TPEXMEPHbIE 0OBEKTbI C UX ONUCAHUAMU, U30BPaKEHUAMMY;

e un300paxaTb NPAMOM M HAKNOHHLIN napannenenunes, nNPAMYIO M HAKNOHHYIO MPU3Mb,
nMpamuay, yCe4eHHyo NMpamuay, NpasuabHy NPU3My U nupamuay;

® CTPOUTb CEYEHUA NPAMOrO M HAKNOHHOTO Napannenenuneaos, NPAMOM U HAKNOHHONM NpU3m,
NMUpamuzbl, yCEYEHHOM NUPamMKUAbl, NPaBUNLHOM NPU3MbI U NMPaMUAB;

® pas3anMuyaTb M aHanW3MPOBaTb B3aMMHOE Pacno/OXKEeHMe OCHOBHbIX MHOTOrPaHHUKOB B

NPOCTPaHCTBE;

BbIYMCNATHL NNOLWAAb NOBEPXHOCTU NPAMOrO U HaKIOHHOTO NMapannenenunesos;

BLIYUCNATL NNOWAAL NOBEPXHOCTU NPU3MBbI;

BbIYMCNATL NNOLWAAL NOBEPXHOCTU NMPAMUAbI U YCEYRHHOW NUPaMUIbI;

UMeTb Npe/cTaBneHne o Teopeme itnepa,npasuibHbIX MHOTOrpaHHUKax;

CTPOUTb CeYEHWUA MHOrOrpaHHUKOB C MCNONb30BaHWEM Pa3/IMYHbIX METOA0B, B TOM YUCNE M

MeToAa cnesos.

Yuawquiica ROJIYHUM 603MONCHOCHIb HAVYUMBCA:

*  HMMeTh IpeJicTaBleHHe 00 aKCHOMATHYECKOM METO/IE;

* BIQJETh NMOHATHEM IeOMETPHYECKHE MECTa TOYEK B MPOCTPAHCTBE W YMETH NPUMEHSTH
WX JUIS pellieHus 3a1a4;

* yMeThb TNpPHUMEHATH /Ul DPEUICHHsl 3a1a4 CBOMCTBA IUIOCKMX M JBYIPAHHBIX YIJIOB,
TPEXTPAHHOrO Yrila, TEOPEMbI KOCHHYCOB U CHHYCOB JUISl TPEXTPAHHOI'O yIa;

*  MMeTb NpeACTaBNeHne 0 NAOLAAN OPTOrOHANLHOMN NPOEKLUM;

*  UMeTb NpeACTaBNeHne O TPEXTPAHHOM U MHOTOFPaHHOM YIie U NPUMEHATb CBOMCTBA NNOCKUX
Yr10B MHOTOrPaHHOTO YrNa Npy pelleHnu 3aaavy;

* BIafeTh NMOHATHEM MEPIECHINKYIAPHOE CEeYEHHE TPU3MbI H YMETh NPHMEHAThH €ro MpH
peleHHH 3a/1ay;



HUMETh MPEACTaBICHHE O JIBONCTBEHHOCTH IIPABUIILHBIX MHOTOIPAHHUKOB;

BJIaJICTh TIOHSATHSAMH LICHTPAIbHOE U MapajuieIbHOE IPOEKTHPOBAHUE U IIPUMEHATH HX
MPU MOCTPOCHUHU CEYEHHH MHOTOIPAaHHUKOB METOJIOM ITPOEKIIMA;

HMETh [MPEJCTaBJCHHE O pa3BepTKE MHOTOrpaHHMKAa MW KpaTdaiiueM ImyTH Ha
IIOBEPXHOCTH MHOTOI'PAHHHKA;

YMETL pELIATh 38/1a4¥ Ha IUIOCKOCTH METOIaMH CTEPEOMETPHH.

Ucnonoszosams npuobpemeHHbie 3HAHUA U yMeHUA 6 npakmudeckoli deamenbHocmu U

noecedHesHoOU }U3HU Ona:

OIMHCaHHUsl pealibHbIX CUTYAllNi HaA S3bIKE T€OMETPUH;

PCLICHHUS NMPAKTHYCCKHX 3a/1a4, CBA3aHHLIX ¢ HAXOXKIEHHEM I€OMETPHYECKHX BE/IMYHMH
(Mcronb3ysi IpH HEOOXOAUMOCTH CIIPABOYHMKH U TEXHHUYECKHE CPEJICTBA);

HNOCTPOCHHH TIEeOMETPUYECKUMH HHCTPYMEHTaMH (IMHEHKa, YIrOJIbHHMK, LHPKYJlb,
TPaHCIOPTHD):

COCTABJIEHHSl C MCHOJIb30BAHMEM CBOMCTB IeOMETPHHYECKHX (UIyp MareMaTHYeCKHX
MOJIENIel Ul pelleHMs 3a7ad NPaKTHYeCKOro XapakTepa M 3a/a4 M3 CMEXKHBIX
JIMCLIMIUIMH, UCCIIC/IOBAHUS ITOJYUYEHHBIX MOJIeJIel U HHTepIIpeTaluu pe3yabTara.

11 knacc

JINYHOCTHbIE pe3ynbTaThbl:

BOCIIMTAHHE POCCHHMCKOH TIpaKJAaHCKOH WIAEHTUYHOCTH: MATPHOTH3MAIOTOBHOCTH K
ciyxkeHuto OtedecTBY, €ro 3allWTe; OCO3HAHWSA POCCHICKON HIEHTHYHOCTH B
NOJMKYJILTYPHOM COLIMYME: YyBCTBA MPHYACTHOCTH K HCTOPUKO-KYJILTYPHON OOIIHOCTH
poccuiickoro Hapoja u cyab0e Poccun;

MHUPOBO33pEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO  pa3sBHTHA  HayKH,
3HaYMMOCTH HAyKH, [OTOBHOCTH K HAay4YHO-TEXHHYECKOMY TBOPUYECTBY, BIIAJCHUE
JIOCTOBepHOH HH(OpMalKeii 0 NMEepPeJoBLIX AOCTHKEHHSX W OTKPBITHAX MHPOBOH H
OTEYECTBEHHOM HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHpA U
obmiecTna;

FOTOBHOCTb M CIOCOOHOCTh K CaMOpa3sBUTHIO, caMOOOpa30BaHHUIO W CaMOBOCITMTAHHIO B
COOTBETCTBUM C O0OIIEYeNOBEYECKMMH LEHHOCTAMH M HAEalaMd  PaXJIaHCKOro
o0OiecTna;

FrOTOBHOCTb M CHOCOOHOCTh K 00pa3oBaHMIO, B TOM YHCIE caMo00pa3oBaHHIO, Ha
NPOTSHKEHUM BCEH JKM3HM; CO3HATEIbHOE OTHOILIEHHE K HENpepbIBHOMY 00pa3oBaHHIO
KaK yCJIOBHIO yCIeUIHOi npodeccuoHalIbHO# U 001IeCTBEHHOM JIeSTENLHOCTH;

OpHeHTalusi OOYy4alOUIMXCH HApEeaIH3alHI0 MO3MTUBHBIX JKH3HEHHBIX [EPCIEKTHB,
MHHUIHATUBHOCTh, KPEaTMBHOCTh, TOTOBHOCTH M  CIOCOOHOCTH K JIMYHOCTHOMY
CcamMoONpeIe/ICHUIO, CIIOCOOHOCTh CTaBUTh LI€JIH H CTPOUTH HKH3HEHHbBIE TIaHbI;
FOTOBHOCTH K JIOTOBOPHOMY DPEryJMPOBaHHIO OTHOIICHWH B TPYIIIE HIH COLHAILHOMU
OpraHM3allii; FOTOBHOCTh OOYy4alOIUXCS K KOHCTPYKTHBHOMY YYacTHIO B MPHHSATHH
pEleHHH, 3aTParuBaOIIMX MX 1paBa W WHTEPECHl, B TOM YHCIIE B Pa3MuHbIX (opmax
OOLIECTBEHHONM  CaMOOpraHM3allii, CaMOYIpaBjeHHs, OOINECTBEHHO  3HAYMMOH
JeATENbHOCTH;

oco3HaHHbIN BeIOOp Oyayuieit npodeccun kak myTh U crnocob peanus3anuu coOCTBEHHBIX
’KH3HEHHBIX IJIaHOB;

FOTOBHOCTL OOyuaromuxcss K TPYyJAOBOH NpodecCHOHANTBHONW JIEATENBHOCTH KaK K
BO3MOYKHOCTH YYaCTHsi B pEUICHHH JIHYHBIX, OOIIECTBEHHBIX, TI'0CY1apPCTBEHHBIX,
oOIIeHAMOHATIBHBIX TPODIIEM;



HPaBCTBEHHOE CO3HAHWE M TOBEJEHHE Ha OCHOBE YCBOEHMs OOIIEYeIOBEYEeCKUX
[EHHOCTEH, TOJEPAaHTHOIO CO3HAHWS MW TOBEACHHSA B IOJIHMKYJLTYPHOM MHpeE,
rOTOBHOCTH M CHOCOOHOCTH BECTH AHMAJIOI C JIDYTMMH JIIOJIbMH, IOCTHIaTh B HEM
B3aUMOIIOHMMAHHS, HAXOAUTH 00IIME HeIn B COTPYAHUYATD /ISl UX JTOCTHKEHUS;

* pa3BUTHE KOMIIETEHIIMI COTPYJIHHYECTBA CO CBEPCTHUKAMH, JETHMH MJIaIIIEro Bo3pacra,
B3pOC/IbIME B 00pa3zoBaTelbHON, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIEI0BATEILCKOH,
MPOEKTHOH H JPYTHX BUAX JCATEIbHOCTH.

* yMEHHE SICHO, TOYHO, IPAMOTHO H3JlaraTb CBOM MBIC/IH B YCTHOH H IHCBbMEHHOH peuwn,
MOHMMAaTh CMBICI TTOCTABICHHOHM 3a]a4d, BBICTPAMBATH APIyMEHTAlMIO. TMPUBOIMTH
IIPUMEPBI H KOHTPIIPUMEPHI,

* [IpeACTaBIEHHE O MAaTEMAaTHYECKOH Hayke Kak c(epe ueloBedecKOi NesTeabHOCTH, 00
JTanax e€ pasBHTHs, 0 €€ 3HAYMMOCTH JUIA Pa3BUTHS LIMBHJIH3AIIHH,

* KpPEaTUBHOCTh MBIIJICHHS, WHHLMATHBA, HAXOAYMUBOCTh, AKTHBHOCTH MPH PEIICHUH
MareMaTH4eCKHX 3a/1a4;

* KPHUTUYHOCTH  MBIIUIEHUSA, YMEHHE PpaCHO3HaBaThb JIOTMYECKHE  HEKOPPEKTHbIE
BBICKa3bIBaHHs, OTJIMYATH TMNOTE3y OT (hakTa;

* yYMEHHE KOHTPOJMpOBATH IPOLECC M pe3yabTar yueOHOH  MaTeMaTu4eckoi
JIesATENIbHOCTH,

*  CrnocOOHOCTH K 3MOIMOHAIBHOMY BOCIHPHATHIO MareMaTH4ecKuX  O0OBEKTOB. 3ajay,

pelIeHuH, paccyKIeHUM.

MeTtanpegmeTHble pe3ynbTaTbl:

Pecynamuensie YY/I:

*  CrNocoOHOCTh CAMOCTOATENbHO OOHapy)XuBaTh U (opmynupoBaTh yueOHYIO HpoOiIeMy:
onpeensTh Ieab ydeOHOM JesATeNbHOCTH, 3ajJaBaTh NapaMeTpbl W KPHTEPHH, 110
KOTOPBIM MOXHO OMNpPEJEINTh, YTO LElb JAOCTHTHYTA:CTABHTE W (hOPMYJIHPOBATDH
coOCTBEHHBIE 3a7auM B 00pa30BaTeNbHOW JEATEJBLHOCTH M IKM3HEHHBIX CHTYallHsX;
pa3BHBAaTh MOTUBBI H HHTEPECHI CBOEH MO3HABATENLHON J€ATETbHOCTH;

*  OLEHHBATh BO3MOYKHBIE MOCIIEICTBHS JOCTHIKEHHS ITOCTABJICHHOMN LIEJIH B IeATEIbHOCTH,
cOOCTBEHHOH JKH3HM M XKH3HH OKDPYKAIOLIMX JIOJEH, OCHOBBIBASCH HA COOOPAKEHHSX
ITHKH U MODPAJIH;

* CrocoOHOCTE CaMOCTOATENIBHO IJIAHUPOBATh AILTEPHATHBHBIE MYTH IOCTH/KEHHUS LEJIei,
0CO3HaHHO BbIOMpaTh HauOonee S(pexkTuBHbIE cHNOCOOBI pelieHus y4eOHBIX M
MO3HaBaTe/IbHbIX 3a/1a4;

* OIlIEHMBaTL pECYpChl, B TOM 4YHCIIE BpeMs W JIpyrHe HeMaTepHalbHble PecypChl,
HeOOXOUMBbIE JUIA JOCTHKEHHS MOCTABICHHOMH 11EITH;

* opraHu30BbIBaTE 3((EeKTHBHBIH MOUCK peCcypcoB, HEOOXOMUMBIX JUIS JIOCTHIKECHHS
MIOCTABJICHHOM 11eJTH;

*  COMOCTABJISATH MOJYYEHHBIH Pe3yIbTaT JIEATETBHOCTH € MIOCTABICHHON 3apaHee 1EebIo;

* YMEHHE COOTHOCHTH CBOM MIEHCTBHS C IUIAHMPYEMBIMH pe3yJIbTaTaMH, OMpeaesaTh
crocoObl AEHCTBUI B paMKax MpPe/UIOKEHHBIX YCIOBHNA U TpeOOBaHMIA;

* YMEHHE OCYIIECTBJISITE KOHTPOJb 10 00pasiy ¥ BHOCHTH HEOOXOANMbIE KOPPEKTHBEI B
COOTBETCTBHH C U3MEHSIOIICHCS CUTYaIHEH;

* CrnocoOHOCTH AJEKBAaTHO OIEHMBATH IPABUIBHOCTh HWIIM OMIMOOYHOCTHL BBIIOJIHEHHUS
ydeOHOI 3azaun, €€ OOBEKTUBHYIO TPYAHOCTH M COOCTBEHHBIE BO3MOXKHOCTH €&
peleHHS;



* YMEHHEe OIpeeNaTh IOHSATUS, CO3[aBaTh O00OOIIEHUS, YCTAHABIHBATL aHAJIOIHH,
K1accH(DUIMPOBaTh, CAMOCTOSATEILHO BbIOMPATH OCHOBAaHHUS W  KPUTEPUM UM
Kiaccuuranmm;

* YMEHHE YyCTaHABIWBaTh I[IPHYMHHO-CJICJCTBEHHbIE CBSI3H; CTPOMTH JIOTHYECKHE
paccykKJIeHUsl, yMO3aKialoueHus (MHAYKTHBHBIEC, MCAYKTUBHbIE M [0 aAHAJIOTHH) H
BBIBO/IBI;

* YMEHHA CO3/aBaThb, IPUMEHSTH U MPeo0pa30BbIBATH 3HAKOBO-CUMBOJIHYECKHE CPEICTBA,
MOJICJIH H CXEMBI JUIS pellieHHsi y4eOHBIX U O3HABATEIbHBIX 3a/a4.

IHosnaeamensusie YY/I:

* (opmupoBanue yueOHOH ¥ OOIMIENONTB30BATENBCKONH KOMIETEHTHOCTH B 00JacTH
HCII0JIb30BaHHs] UHPOPMaAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH (UKT-
KOMIIETEHTHOCTH );

* TepBOHAYalbHBIE IpEJACTaBlIeHMS 00 HIEIX M O MeToJAaX MaTeMaTHKH Kak o0
YHMBEPCAIBHOM $3bIKE HAayKM U TEXHHMKH, O CpPEJACTBE MOJICAMPOBAHUS SIBICHUH H
[POLIECCOB;

* YMEHHE BHJETh MaTeMaTHYECKYIO 3a/1auy B KOHTEKCTE MPOOJIEMHON CUTYalnd B APYTUX
JUCIMIIIIHHAX, B OKPYKaIOLIEH JKU3HHU;

* INOMCK M HaxoKJeHue OOOOINEHHBIX CIOCOOOB pemeHMs 3aaady, B TOM HHCIE,
OCYIIECTBJIEHUE Pa3BEPHYTOro MHGOPMAIIMOHHOIO MOMCKA M IIOCTAHOBKA HA €ro OCHOBE
HOBBIX (YueOHBIX W ITO3HABATEIBHBIX) 33/1a4;

* KpUTHYECKOe OICHHBaHHe W HHTEpHpeTHpoBaHHe HH(OPMALMH € pa3HbIX [O3WIHH,
pacro3HaBaHHe U (PUKCUPOBAHME IPOTUBOPEYHS B HHYOPMALIMOHHBIX HCTOYHHKAX

* HCIOJIB30BAHHE DPa3/IMYHbIX MOJIEIbHO-CXEMATHYECKHX CPEIACTB JUIS TMPEACTABICHHS
CYLIECTBCHHBIX CBf3€H M OTHOIICHWH, a TaKKe MPOTUBOPEYHi, BBHUIBJICHHBIX B
UHGOPMAIIMOHHBIX HCTOYHHKAX

* HaXOXIEHHWE W IPHBOJ KPUTHYECKHX apryMEHTOB B OTHOLICHWM JEHCTBHH M CYKICHHH
JIPYTOro: CIIOKOHHOE U pa3syMHOE OTHOIIEHHE K KPUTHYECKHM 3aMEeYaHUsAM B OTHOLICHUH
CODCTBEHHOrO CYXKIEHHMS, PACCMOTP HX KaK Pecypc COOCTBEHHOIO Pa3sBUTHS;

* BBLIXOJ 3a paMKHM yY4eOHOro NpeIMeTa M OCYIIECTBICHHE ME/ICHANPaBICHHOIO MOMCKa
BO3MOKHOCTEH JUIsl IIMPOKOTrO MEepPeHoca CPEICTB U CoCo00B IeHCTBHS;

* BbLICTPAMBAaHME MHJMBHIYalbHONH 00pa30BaTEbHON TPAEKTOPHH, C YYETOM OrpaHWH4EHUS
CO CTOPOHBI JIPYTHX YYaCTHHUKOB M PECYPCHBIC OIPaHUYCHHUS,

* YMEHHE MEHSTH U y/JepXKHBATh pa3HbIC MO3ULHMH B [103HABATEIBHOH €ATEILHOCTH,

* yMEHMe NMOHMMAaTh M MCIOJIb30BaTh MaTeMaTH4YeCKHe CPEe/ICTBA HarJIAJIHOCTH (PUCYHKH,
YepTexkH, CXEMBI U JIp.) ISl HIUTKOCTPALIMH, HHTEPIPETALMH, apryMEHTAIlUH;

* YMEHHME BBLIBHIaTh TMIOTE3bl IMpPH pEIICHHH YYeOHBIX 3a1a4 W [OHHMaHUs
HEOOXOIMMOCTH UX IPOBEPKHU;

* [OHUMAHWE CYI[HOCTH ITOPUTMHYECKUX MpPEANUCAHUH W YMEHHS JCHCTBOBaThH B
COOTBETCTBHH € [1PE/UIOKEHHBIM AJITOPUTMOM;

*  CHOCOOHOCTH MJIAHUPOBATH U OCYIIECTBATH AEATEIbHOCTh, HAMPABJICHHYIO HAa PELICHHE
3a/1a4 MCCIIeI0BaTeIbCKOI0 Xapakrepa.

Kommynurkamuensie YY/I:

b Pa3BHTHE CIIOCOOHOCTH OCYHIECTB/IATL JAC/IOBYIO KOMMYHHKaIHK) KaK co CBEI',M'.}TI'IPII{al\»‘lI‘l.|
TaK M CO B3POCIBIMH (Kak BHYTpu oOpa3oBaTe/IbHOW OpraHusalmi, Tak H 3a €€
npenesamMu), NMojaA0MpaTh MapTHEPOB Ui JEJOBOH KOMMYHHKAlMH HMCXOJAd U3
cooGpaxeHui pe3yIbTATHBHOCTH B3aNMO/ICHCTBHUS, a HE IMYHBIX CUMIIATHIA;



Opd OCYLIECTBICHUH TPYNNoBoH paboThl OBITH Kak PYKOBOJMTENEM, TaK H UICHOM
KOMaHIbI B PasHbIX POJsX (reHepaTop MOCH. KPUTHK., HMCIOJHHUTENb, BBICTYMAIOMIHA,
JKCIIepT H T.1.);

KOOpJMHAPOBAHWE U BBINOJIHEHHE PAadOTHI B YCJOBUAX PEAIbHOTO, BHPTYAIBHOI'O H
KOMOMHHPOBAHHOTO B3aUMOECHCTBHS;

pa3BepHYTOE, JOTHYHOE U TOYHOE H3JIOKEHHE CBOECH TOYKHM 3PEHHs C MCIIOJIb30BaHHEM
aJICKBaTHBIX (YCTHBIX H HHCBMCHHBIX) A3BIKOBBIX CPCJICTB,

pacrno3HaBaHUEKOH(DIMKTOTEHHBIX CHTYyallMii M MpeAoTBpalleHhe KOHMIMKTOB 10 HX
aKTHBHO# (hasbl, BRICTpanBaHKuE A€I0BOH U 0OpazoBaTelbHOH KOMMYHHKaLUHK, H3beras

JIMYHOCTHBIX OIEHOYHBIX CYK/IEHUH.

Mogynb «Anre6pa M Hauyana MaTemMaTUMHeCcKoro aHanmsa»

BoINyCKHUK Hay4umcsa:

OCO3HaBaTb 3Ha4YeHue MaTemaTuyecKkon HayKW ONA pelleHnA 3a4ay, BO3HUKALWKWX B TEOPUA U B
NPakTUKe; WKUPOTY WU B TO e Bpema OrpaHMYeHHOCTb NPUMEHEHWUA MaTEMATU4YEeCKUX METOL0B K
aHanu3y u UCCNe0BaHUIO NPOLIECCOB U ABNEHWIA B Npupoe u obuiecTse;

Ha OCHOBE MaTemaTUYecKuX 3aKOHOMEPHOCTeM B NPUPOAE XapaKTepu3oBaTb KpacoTy W
COBEPLUEHCTBO OKPY}KAKOLWEro Mupa U NpoU3BeaeHut UCKYCCTBa;

OCO3HaBaTb 3Ha4YeHWe nNpPakTUKKW KW BONPOCOB, BO3HWKAKOWWX B camom mMmatemaTtuke, ANA
GOpMMPOBAHUA U PA3BUTUA MATEeMATUYECKOM HaAyKW; WUCTOPUIO Pa3BUTMA MOHATUA YUCAa,
CO3/aHWUA MaTEMaTUYECKOTo aHanu3a;

0CO3HaBaTb 3HAYEHUE nAel, METOA0B U Pe3yNbTaToB anrebpbl U MaTeMaTUYECKOro aHanu3a Ana
nocTpoeHnAa MOﬂ,Eﬂeﬁ peanbHbIX NpouUeccos U cnwaquﬁ;ynusepcaanblﬁ XapaKTep 3aKoHOB
NOTMKKU mMatTemaTuyecCKuMx paCCVH{,ﬂ,EHHﬁ, UX NMPUMEHMMOCTbL BO BCeX obnactax yenoseyeckom
AeATENbHOCTHU,

NOHUMaATL pasnunyue TpEﬁOBaHHﬁ, npegbABiAembiX K [OKasaTenbCTBamM B maTtemaTuke,
eCTeCTBeHHbIX, COUWaIbHO—3KOHOMMUYECKUX U TYMaHUTAPHbIX HayKaX, Ha NPaKTUKe;

pa3BuBaTb MNpeACTaBeHMe O BEPOATHOCTHOM XapaKTepe PasNMuHbIX MPOLECCoB W
3aKOHOMEPHOCTEW OKpPYXKatoLLero Mupa;

MCNONb30BaTk OCHOBHbIE METOAbl AO0Ka3aTe/NbCTBa, NPOBOAWTL AOKa3aTesIbCTBO WU BbINOMHATL
OnpoBep:KeHue;

NPUMEHATL OCHOBHbIE METOAb! PELLEHWUA MaTeMaTUYECKMUX 3a4aY;

NPUMEHATL NPOCTelLUMe NPOrpamMMHbIe CPeACTBA U 3NEKTPOHHO-KOMMYHUKAUWNOHHbIE CUCTEMbI
NpY pelweHn MaTeMaTuYecknx 3a4ay;

nonb30BaTbCA MNPUKNAAHBIMW MpOrpaMmmamnu K nporpammamm CUMBObHbIX BbIYMCNAEHUIN ana
nccnenoBaHMAa maTteMaTuyecKkmnx Oﬁ'bEKTOB,'

“MeTb NpeACTaBNeHUe O BKNAAE BbIAAIOWMXCA MaTEMATUKOB B PAa3BUTUE HAYKMK;

NOHMMATb PO/ib MaTeMaTUKK B pa3BUTUKU Poccuu;

CBUGD,U,HO onepupoBaTb NOHATUAMMU. ypaBHeHWEe, HepaBeHCTBO, PaBHOCU/bHbIE YPaBHEHUA U
HepaBeHCTBa, YpaBHEHWe, ABIAOWEeCA CNeACTBMEM [APYroro YpaBHEHWA, YpPaBHEHMS,
PaBHOCU/IbHbIE Ha MHOXeCTBe, paBHOCU/IbHbIE HpEOﬁp&3OBaHHﬂ YPaBHeHU ﬁ;

peluaTh pa3HbIC BH/Ibl YPDABHEHUH U HEPABEHCTB U UX CHCTEM;

OBJIAZIETE OCHOBHBIMH THIIAMH IIO0Ka3aTelIbHbIX, JTOI"apHCl)MHHECKHX ypaBHeHm‘fr H
HEPABEHCTB M CTAHJAPTHLIMH METOJAMM HX PEHICHHH M NMPUMEHATh UX [PH PEIlEHHUH
3ajay;

MOHUMATh CMBICII TE€OPEM O pPaBHOCHUIIBHBIX H HEPAaBHOCHIIBHBIX IPeoOpa3oBaHMsIX
YpaBHEHHI U YMETh UX JOKa3bIBaTh;

BIa/leTh METOlaMH PEIICHHS yPaBHEHWH, HEPABEHCTB M MX CHCTEM, YMETh BBIOMpATh
METO/l pelIeHuss 1 000CHOBBIBAThH CBO¥ BbIOOD:



® HCHOJb30BaTh METOJ] MHTEPBAIOB IS pELICHHs HEpPaBeHCTB, B TOM 4YHCIE JPOOHO-
PALMOHAIIBHBIX U BKIIOYAIOIIKX B ce0s1 HPpaLMOHAIbHBIE BBIPAKEHUS;

® pemark anredpanyecKkue ypaBHEHHS M HEpPAaBEHCTBA W MX CHCTEMbl C IapamMerpamu
anreOpanyeckuM u rpapHyueCKHM METOIaMMU;

® CcBODOJHO MCHONBL30BATh TOKAECTBEHHBbIE NMPe0OPa30BaHUs MPH PELICHHH YPaBHEHWH M
CHCTEM YpaBHEHHIA;

® BJAJCTh NMOHATUSMHU II0Ka3zaTenbHas (YHKIMS, HKCHOHEHTa, CTPOMTh HX rpadukH M
YMETh [IPUMEHATh CBOMCTBA M10KA3aTeIbHOMH (QYHKIMHU NIPH PEILISHHHU 3a/1a4;

® BIIAJETh NOHATHEM Jlorapudmuyeckast QyHKIUSA; CTPOUTD ee rpaduK U yMETh MPUMEHATh

CBOMCTBA JIorapu(pMuveckoi QyHKIMH DU PEIICHUN 3a1ay;

IOPUMEHSTH IPY PELICHUH 3a/1a4 npeobpazoBanus rpahukon GyHKIMIA;

CTPOMTH rpaHKH H IPHMEHSTH K PEIISHHIO 3a/1a4, B TOM YHCJIE C MapaMeTpoM:

BJIAJIETh TIOHSATUSMU 1epBooOpa3Has GyHKIUS, ONpeJe/ICHHbIH HHTETPal;

npumeHsTs Teopemy Hetorona—Jleiibnuna u ee cneacTBus JUIs pellieHUs 3a/1a4;

BJIaJIETh OCHOBHBIMH MOHATHSMH KOMOMHATOPUKH H YMETh X IPUMEHSATh [P PEIICHUH

3aj1a4;

® HMETh IIPpE/CTABJICHHE 00 ocHOBax TCOpPHH BCPOHTHOCTCP‘I;

® ONEepUpOBaTh MOHATHSIMH: HAaCTOTa H BEPOATHOCTH COOLITHS, CyMMa M IPOHM3BEJICHHE
BEPOSATHOCTEHN, BHIYUACIIATH BEPOATHOCTH COOBITHH HA OCHOBE MOJCYETa YHCiia HCX0/I0B;

® ONEepUpOBaTh OCHOBHBIMH OINKCATEILHBIMH XapaKTepUCTUKAMM YHCIOBOro Hadopa,
NOHATHEM IeHEepaJIbHas COBOKYITHOCTb U BBIOOPKOH U3 Hee;

® UMETh INPEICTABICHHE O [IHUCKPETHBIX M HENPEPBIBHLIX CJYyYalHBIX BEJIHYHHAX H
pacripeie/IeHUsIX, 0 He3aBUCHMOCTH CITy4aiHbIX BEITHYHH;

® HMETb IIPEJCTAaBICHHE O MaTeMaTHYeCKOM OKHIAHMH M JUCHEPCHU CIy4YalHbIX
BEJIMYHH;

® HMETH [PE/ICTABICHHE O COBMECTHBIX paclpeIe/IeHUsX Clly4aiHbIX BEJIMYHH;,

® [IOHMMAaTh CYTh 3aKOHa OOJNBIIMX YHCET MW BBIOOPOYHOIO METOJAa HM3MEPEHH
BEPOSITHOCTEM;

® JMETh [PEJCTABIEHHWE O HOPMAJIBHOM pacrpee/ieHud M IpUMepax HOpMajibHO
pacnpeieNIeHHbIX ClIyYaiiHbIX BeJTHYUH;

®  UMeTb NpeacTaBNeHUEe O KOPPENALUU CAYYarHbIX BENUUUH;

® pelwarb pa3Hble 334344 NOBbILLEHHOW TPYAHOCTH;

® dHaIM3npoBaTb YyCnoBue 3afauyum, BbiﬁHpaTb onTumaanb!ﬁ meTon pELUF.'HMﬂ 3afauum,
paccmaTpuBas pas/iMuHbie MeToAbl;

® (CTPOWUTH MOAENb pelleHUs 3agaqu, NPoBOAUTbL AOKa3laTefbHble PacCyXKAEHWA NPy peleHuu
3a4aum;

® pewartb 3a4a4n, Tpebytowme nepebopa BapuaHTOB, NPOBEPKM YCNOBUNA, BbiGOpa ONTUMANbHOTO
pe3ynbTaTa;

L dHaIM3UPOBATL U MHTEPNPETUPOBATb MNOMYYEHHbLIE peleHUA B KOHTEKCTE YCNOBMA 3afauyM,
BbIOMpPaTh pelleHnn, He NPOTUBOPEYALLME KOHTEKCTY;

® [IEPeBOJMTH NPH PEHICHUH 3aaaul MHGOpPMALMIO U3 OJHOH (POPMBI 3allMCH B JPYIYIO,

MCIIOJIB3YS IPH HEOOXO0IMMOCTH CXeMbl, Tabuilbl, rpaduKu, JMarpaMMBl.
BbINycKHUK NOAy4UmM 803MOMCHOCMb HAY4UMbCA:

® DpPa3BUTh [PEIACTABJIEHHE O YHCIE M YHCIOBBIX CHCTEMax OT HaTypalbHbIX IO
NEeHCTBUTEIBHBIX YHCEI; O POJIM BBIYMCIICHHUH B YEIOBEUECKOH [1PAKTHKE;

e (BOOOJHO BBHINOJHATH TOXKIECTBEHHBIE MNPEOOpa30OBaHHS JIOrapHPMHUECKHX H
CTEMEHHBIX BBIPAKCHHIA;



cBOOO/IHO  ompezensTh THO M BBIOMpaThb METOJ PpEIICHHs [O0Ka3aTelbHBIX
norapuMUUECKUX yYpaBHEHHH M HEPABEHCTB, MPPALMOHANBHBIX YpaBHEHHI
HEPaBEHCTB, HX CHCTEM;

¢cBOOOHO pelaTh CHCTEMbI THHEHHBIX YPaBHEHHUI;

peraTh OCHOBHBIE THITBI YPABHEHNH W HEPABEHCTB C NIapaMeTpaMH;

OMepUpOBaTh MOHATHEM NMEPBOOOPa3HON (QYHKIIHHM JUISl pELICHMs 3a/1a4;

OBJIAZIETh OCHOBHBIMH CBeJieHWssMH 00 wuHTerpane Hpiorona—JleilOHua u  ero
NpPOCTEHIINX MPUMEHEHHSAX ]

yMEeTh BBITIOJIHATL NPHOJMIKEHHBIE BBIYMUCICHUS (METO/bl pelIeHUs YpaBHEHH,
BBIYHCIICHUS ONPEIeNIeHHOr0 HHTErpasa);

yMeThb MPUMEHSTh MPUIIOKEHHE NTPOU3BOIHON H ONPE/Ie]IEeHHOr0 HHTErpaia K pelieHHIo
3aJ1a4 eCTeCTBO3HAHMUS;

AMETh TIPE/CTaBIEHHE O CTATHCTHYECKUX THIOTe3aX M IPOBEPKE CTaTHCTHYECKOM
TMIIOTE3BI, O CTATUCTHKE KPUTEPHS U €€ YPOBHE 3HAYUMOCTH

MMETH TPeCTaBICHUE O KOJUPOBAHHUHU, JIBOMYHOMN 3aIIUCH, JIBOUYHOM JIEPEBE;

BIIAjIeTh OCHOBHBIMU MOHATHSMM Teopuu rpados (rpad, Bepmmua, pebOpo. cTerneHb
BEPIIMHBL, NYTh B rpade) U yMeTh NPUMEHSTh UX IIPU PEIIeHHH 3a/1ay;

UMETh MpeACTABICHHUE O AePEBbAX U YMETh IPUMEHSATH MPH PelICHHH 3a1a4;

BIIQJIETh ITOHATHEM CBS3HOCTH M YMETH IIPHMEHSATH KOMIIOHEHTBI CBSI3HOCTH IMpPH
peIIeHnN 3a1a4;

YMETh OCYIIECTBIATE MyTH 110 pedpam, 00xob1 pebep u BepiiuH rpada;

MMETh MpPEACTaBIEHHE O BHIOOPOYHOM KOIPPHUIHEHTE KOPPENAHH W JIMHEHHOM
perpeccuu;

MMETh MPEJICTaBICHHE O CTATUCTHYECKHUX TMIOTE3aX M MNPOBEPKE CTATUCTHYECKOMH
TUIOTE3bl, O CTATUCTUKE KPUTEPUS U €€ YPOBHE 3HAYMMOCTH;

HUMETH MPEJICTABIEHHE O CBA3H SMITUPHYECKUX H TEOPETHUYECKUX paclrpeie/ieHHil;

MMETh NPE/ICTABICHHE O KOAMPOBAHHH, IBOWYHOMN 3aMMCH, ABOUYHOM JIEPERE;

BIAJIETh TIOHATHEM CBA3HOCTD M YMEThb IPUMEHATh KOMIIOHEHTHI CBS3HOCTH IIPH
pelLIeHu! 3a1au.

Hcnonvzoeams npuobpemenHvle 3HAHUA U YMEHUA 6 RPAKMUYECKOU OeAmenbHoCmu U
HOBCCOHECEHOU HCUIHU OJ1A:

[OKa3aTeNbHbIX PACCYXKAEHWIA B CMTyauMAX NOBCEAHEBHON XM3HW, NPU peleHuu 3agay u3
LPYTUX NPEAMETOB;

COCTaBNEHUA U pELIeHMA YpaBHEHWW, HepaBeHCTB, MX CUCTEM MPU PELIeHUU 3adady ApYyrux
yuyebHbIX NpeamMeToB;

BbINONIHEHMA OLEHKM NpaBAonoAobua pesynbraTos, MOMyHaemMbiX NPU PeLeHUun pasnnyHbIX
ypaBHEHMIA, HEPaBEHCTB U UX CUCTEM NPU PeLUeHUM 3a4a4 ApYrux yuebHbIX npeameTos;
COCTaBNEHWUA U PeLIeHNA YPaBHEHWUI U HEPABEHCTB C NapameTpamu Npu peweHnmn 3aaay apyrux
y4ebHbIX NpeaMEeTOoB;

WCMONb30BAHMA MNPOrPaMMHbIX CPEACTB MPU PelieHUU OTAENbHLIX KNACCOB ypaBHEHUH K
HepaBeHCTB;

3alMCH, CpaBHEHHSA, OKPYIJICHHS YHCJIOBBIX [IAHHBIX pEAJbHBIX BEJIHYHH C
MCINOJIb30BAHHEM Pa3HBIX CHCTEM H3MEPEHHUS,

onpe/ieeHus o rpaguKaM M HCIOJIB30BAHUSANIPH PELICHUS MPUKIIAHBIX 33734 CBOHCTB
peasyibHbIX IIPOLIECCOB M 3aBHCHUMOCTEH (HauOOJbIIHE W HAUMEHbBIIHE 3HAYCHUS,



IPOMEKYTKH BO3pacTtaHusi ¥ yObiBaHUSI (DYHKIMH, T[POMEKYTKH 3HAKOIIOCTOSHCTBA,
ACHMIITOTBI, TOYKH neperuda, nepuos 1 T.11.);

e onpejiesieHus 10 rpagukaM MpocTeHIIMX XapaKTepHCTHK MEepUHOJIHYECKUX MPOLECCOB B
OHOJIOruH, IKOHOMHUKE, MY3bIKE, PAHOCBSI3H U Ap. (AMILTUTY /12, NEPHO U T.I1.);

® HHTEPNPETAPOBAHMS CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTHYECKONH CUTYallHH;

® peuICHHS NPHKIAAHBIX 3a1a4 W3 OHOJOrHH, (HU3HKH, XHMHH, YKOHOMHMKH H JIPYIHX
MpEeAMETOB, CBSI3aHHBIX C HCCJIeIOBAHUEM XapaKTepUCTUK NPOLIECCOB;
MHTEPIIPETHPOBAHUS TIOJYYEHHBIX PE3Yy/IbTATOB;

® [PaKTHYECKMX pacyeTtoB Mo (opmynaM, ¢ HCIOIb30BAHUEM IPH HEOOXOJHMOCTH

CIIpaBOYHbBIX MAaTEPHAIOB, KalbKyJ/IsATOpa, KOMIBIOTEPA;

MOCTPOEHHUSI U UCCIIEI0BAHUSA ITPOCTEHIINX MaTeMaTHUYECKUX MO/IETICH;

BBIUYHCIICHUS HJIA OLICHUBAHHUS BEPOATHOCTH COOBITHH B peaibHOM KH3HU,

BbIOOPA MOAXOAAIIETO METO/1a IIPEICTaBICHHA U 00pabOTKH JaHHBIX;

OIMCAHMS U MCCIICAOBAHMS C TOMOIIBIO H3y4aeMbIX MOHATHH peabHBIX 3aBUCHMOCTEN,

HHTEPIpPeTALHUH PE3yIbTAaTOB PeLIeHHs 3a/a4 ¢ Y4EeTOM OrpaHHYEeHHUH, CBA3AHHBIX C

peaabHBIMH CBOMCTBAMM paccMaTPUBAEMBIX MPOLECCOB U SIBJICHUM;

® pELICHHS reoOMeTpUYEeCKUX, (PU3MYCCKHX, IKOHOMHYCCKHX H JAPYTHUX NPHKIAJAHBIX 3a1ad4,
B TOM YHCJIE C UCIOJIb30BaHUEM IIPH HEOOXOUMOCTH CIIPABOYHBIX MaTEPHAIOB.

Mopaynb «FeomeTtpua»
BbInycKHUK Hayvumca:

. NMOHMMaATb 3Ha4YeHWe reomeTpuu O/ peweHuA 33434y, BO3HMKALWKWUX B TEOPUA U B MPAKTUKE;
wuporty NPUMEHEHUA TEOMETPUYHECKUX 3HAHUWA K aHanu3ly WU UuccneoBaHWUKD peasbHbIX
npeameToB U ABNEHUI B NpUpoae v obuiecTse;

® NMOHMMaTb 3Ha4YeHWe TnNpPakTMKKW W BOMNPOCOB, BO3HWKAKWWMWX B camom reomeTpuu, Ana
$OpMUPOBAHUA U PA3BUTUA rEOMETPUM KaK MAaTEMATUYECKON HAYKK;

L MMmeTb npeacTtasneHMa O BO3MOMHOCTM reometpuu  anAa OnucCaHWA CBOWCTB peanbHblIX
npeameToB U UX B3aMWMHOTIO pacnonoMeHun;

L 0CO3HaBaTb pPOJib AKCMOMATUKWM B reOMeTpuMK; BO3MOXKHOCTb MNOCTPOEHWUA TEOMETPUHECKUX
TEOPUIA Ha aKCMOMaTUYECKOM OCHOBE; 3HaYeHUE aKCMOMATMKKU AN1A APYrux obnacteit 3HaHUA U
ONA NPaKTUKK;

e pa3nuyate TpebGoBaHuA, nNpeabABNAemMble K AOKasaTensctsam B reometpuu, anrebpe,
€CTeCTBeHHbIX, COUMA/IbHO—3KOHOMMUYECKUX U TYMAHUTAPHbIX HayKaX, Ha NPaKTUKe;

® BJIAJETh TEOMETPUYECKMMH [OHATHSAMH T[pH peUIeHHH 3aJa4 H  [POBEJICHHUH
MATEeMaTHYECKHAX PACCYKICHHUI;

®  CaMOCTOSITENILHO (POPMYJIHPOBATL ONpeEJEeHHs TeOMETPUYeCKHX (QHUryp, BbIIBHIaTh
THMOTE3bl O HOBBIX CBOMCTBAX M IPHU3HAKAX reoMeTpudeckux ¢Guryp u oOOCHOBHIBATH
WJIA OIpoBeprarh UX, 00001IaTh UM KOHKPETU3UPOBATh Pe3yJIbTaThl HA HOBBIX Kilaccax
(Guryp, NmpoBOAMTL B HECJIOKHBIX Ciydasx Kiaccupukanuo GUryp Mo pasjiMdHbIM
OCHOBaHHSIM;

®  WUCCNEAOBATb YEpPTeXM, BKAOYAA KOMOMHauuu ouryp, u3BneKaTb, WHTEPNpeTMpoBaTb WU
npeobpasosbiBaT MHGOPMaLUMIO, NPEACTABNEHHYIO HA YepTexax;

. pewaTb 3a4ayn reoMeTpuUYecKoro cogeprkaHuAa, B TOM 4Yucne B CUTYauuAax, Korga anroputm
peweHnA He cnelyer ABHO W3 YyCNOBWUA, BbINONHATbL HEDGXOAHMbIE ona peweHuna 3ajadu
A0NO/IHUTENbHbIE NOCTPOEeHUA, UCCNef0BaTh BO3MOMHOCTb NPUMEHEHUWUA TEOPEM K ¢0pMYﬂ ana
pelweHna 3agay;

e ymeTb GOPMYIUPOBATL U [10Ka3bIBaTb FTEOMETPUYECKUE YTBEPKAEHUA;

. BNafeTb NOHATUAMMKM BEKTOPbBI U UX KOOPAWHATHI,



® yMETb BbINO/MHATL ONEpaLuu Haj BEKTOpamu;

e  WCNONb30BaTb CKAaNAPHOE NPOU3BeAeHUe BEKTOPOB MNpU pelleHnm 3a4aq;
NPUMEHATb YpaBHEHWEe MIOCKOCTM, GOpMy/y PacCTOAHUA MeXay TOYKamMW, ypaBHeHue chepbl
npu peleHuu 3agay;

e PUMEHATL BEKTOPbI U METOZ KOOPAMHAT B MPOCTPAHCTBE NPY pPELUEHUN 3a4aY;

e BnafeTb NOHATUAMM Tena BpaleHUA (UMAMHAP, KOHYC, Wwap v cdepa), ux ceyeHus U yMeTb
NPUMEHATL UX NPKU PeLleHnn 3aaay;

e B/13aeTb MOHATUAMM KacaTe/ibHble NPAMbIE U NNOCKOCTU U YMETb NMPUMEHATL U3 MPU PELLIEHUU
3agavy;

®  VMeTb NPeACTaBNEHUA O BMUCAHHBIX M ONUCAHHBIX CHepax U YMETb MPUMEHATL UX NPU PELLIEHUN
3agay;

e BNaAETb NOHATUAMM 06bem, 06beMbl MHOTOrPaHHMKOB, TN BPALEHWUA U NPUMEHATL MX NpU
pelweHun 3agay;

® UMeTb NpeAcTaBneHue 0 pa3BepTKe LUMAMHAPA M KOHYCa, NAoWwaau noBepxXHOCTU UMAMHAPA U
KOHYCa, YMeTb MPUMEHATb UX NPU peLleHuu 3a4ay;

e uUMeTb NpeAcTaBneHue o naowaaun chdepbl U YMeTb NPUMEHATL ero Npu peleHnn 3aaay;

® yMeTb peLaTb 3aa4yn Ha KOMBMHALMN MHOTOrPaHHUKOB 1 TeN BPaLLeHUS;

e uMeTb npeacTaeneHue o Nogobuu B NPOCTPAHCTBE M YMETb pellaTb 33aauM Ha OTHOLeHue
o6bemMoB 1 nnowaaen nosepxHocTein nogobHbIx duryp.

BbInycKHUK MoAYy4YUM 803MONCHOCMb Hay4YUMbCA:!

® [PHMEHSTH NIPH PEIIeHUH 3a1a4 (OPMYITy PaCCTOSHUS OT TOYKH JI0 TIIOCKOCTH;

e BIAJIETh Pa3HBIMH CIOCOOAMHU 3aTaHUsi YPABHEHUSTIPSIMOH U yMeTh TMPHMEHSTh HX IpPH
pelieHuu 3a/1a4;

e HAXOIHUTh PACCTOSTHUE MEXKIY CKPEUIMBAIOUIMMHCS TMPAMBIMH, 3aJaHHBIMH B CHCTEME
KOOP/IMHAT;

e [IPUMEHATH MPH PELICHHH 3a/a4y U JI0Ka3aTeJbCTBE TEOPEM BEKTOPHBIM METOI M METOJ
KOOP/IMHAT;

e uUMETh NpPEACTaBICHHE O [BHXKEHUSX B TPOCTPAHCTBE: MapaiieIbHOM IEpPeHoCe,
CHMMETPHHM  OTHOCHTEIBHO  IUIOCKOCTH, IEHTPAJIBHON  CHMMETPHH, TIOBOpPOTE
OTHOCHTEJIBHO NpPSMOH, BUHTOBOHW CHMMETPHHM, YMETh NPHUMEHSTh HX TMPH pPELICHUH
3aj1au;

® UMeTh MPEACTABICHUS O MpeoOpa3oBaHUM 110100Hs, FOMOTETHH H YMETh NPHMEHSTH HX
MpH peIICHUH 3a1a4;

® HMETh MPEJACTaBIeHHE O IUIHHAPHYECKHX U KOHHYECKHX CEYEHUSAX:

® UMeTh MpEJCTABICHHE O Kacaloluxcs chepax u KOMOWHAIMHM TeJ BPALICHHS H YMETh
MPUMEHSTH UX MPH PELICHUHU 33/1a4;

e HaxoaMTh 00BEM mNapajulelienunena W TeTpadpa, 3aJaHHBIX KOOPAMHATAMH CBOMX
BEPLIHH;

e uMeThb I[peicTaBieHHEe 00 axkcuoMax oObema, NpuUMEHSTh (OpMyIsl  00BEMOB
MPSIMOYTOJIBHOTO Tapajielienumnena, Mpu3Mbl W MHPAMH/IBI, TeTpasApa NpH peleHHH
3ajau;

® [IPUMEHSATH TEOPeMBbI 00 OTHOIMIEHUSIX 00BEMOB MPH pEIIeHUH 3a/1a4;

® [PUMEHATh MHTErpal JUls BBIYMCIECHHS OOBEMOB M MOBEPXHOCTEH Ten BpalleHHs,
BBIYUC/ICHUS TI0MIa U chepHuecKoro rnosca u o0bsemMa mapoBoro CJos;

® yMeTh NPUMEHSTH (OPMYJIbI 00BEMOB IIPH PEIICHHH 3a/1ay;

® yMEThb pemaTh 3a7a4y Ha IUIOCKOCTH METOJaMU CTEPEOMETPHH.



HUcnone3zoeame npuo6pemenubre 3HAQHUA U ymMeHua @8 npanmuuecnoﬁ deamensHocmu u
noecedHeeHOl ¥(U3HU 0aA:

® ONHCaHUs PeaIbHbIX CUTYALUH Ha S3BIKE TE€OMETPHH;

® pCIICHHs NPAKTHYECKHUX 3a/lay, CBS3aHHBIX C HAXOXKJIEHWEM IeOMETPHUYECKHX BEJIHYUH
(MCONIB3ys PH HEOOXOAUMOCTH CIIPABOYHHKH H TEXHHUYECKHE CPE/ICTBA);

® [IOCTPOCHMH TIEOMETPUYECKMMH MHCTPYMEHTaMH (JIMHEHKa, YroJbHUK, LHPKYJb,
TPaHCIIOPTHUD);

® COCTABJICHHMSI C MCIOJIb30BAaHMEM CBOHMCTB TEOMETPHYECKHX (Uryp MaTeMaTH4eCKHX
MOJIEIEH Ul pelleHHs 3aJad NpaKTHYeCKOro XapakTepa M 3aaad M3 CMEKHBIX
JUCLMIUIMH, UCCIICIOBAHUS [TOJYUYEHHBIX MOJIE/ICH U HHTEepPIIpEeTAlluu pe3yibTara.

CopepxaHue yuebHoro npegmera
10 knacc
Mopaynb «Anrebpa u Hauyana maTemaTUMH4ECKOro aHan1sa»

(102yaca)

MosTopeHue martepuana 7-9 kKnaccos (3 yaca)
Inaea 1.MoBTopeHue U paclunpeHue ceegeHuii o dyHKuum (11 yacos)

Hanbonbwee n HaumeHsblee 3HaYeHUA GYHKUUKU. YETHbIE U HEUYETHBIE dYHKUMK. ocTpoeHne
rpaduKoB GyHKUMI C NOMOLLBIO reomeTpuyeckux npeobpasosaHuin. 0bpaTHas GyHKUMA. PaBHOCUAbHbIE
ypaBHeHuA u HepaBeHcTBa. MeToa MHTEPBaNOoB.

lnhasa 2.CreneHHan ¢yHKuma (17 yacos)

CTeneHHan ¢QyHKUMA C HaTypanbHbiM nNoOKasaTtenem. CTeneHHas QYHKUMA C  Le/bim
nokasatenem. Onpeaenexne KOpHA m — ol creneHn. OyHKumay = V/X. CBOWCTBAKOPHA 11— Ol CTENeHMU.
Onpepgenenve U CBOWCTBA CTENEHM C PaUMOHANbHBLIM MOKaszaTenem. MppauuoHanbHble YypaBHEHUS.
MeToa  paBHOCWM/IbHbIX  Npeobpa3oBaHUi  ANA  PeWeHWA  MPPauMOHaNbHbIX  YPaBHEHWA.
MppauuoHanbHbie HepaBeHCTea.

Inaea 3: TpuroHomeTpuueckue GpyHKumm (27 yacos).

PapguaHHaa mepa yrna. TpuroHoMeTpUyeckme QyHKLUUM YUCN0BOTO aprymeHTa. 3Haku
3HAYEHUIA TPMTOHOMETPUYECKUX GYHKLMI. YETHOCTb M HEYETHOCTb TPUTOHOMETPUYECKUX GYHKLMA.
Nepuoaunyeckue GpyHKummu. CBOMCTBA M rpadmkm GyHKUMIA Y = sinx, y = COSX. CBoiCTBa U rpadmku
GyHKUMIA y = 1gx, ¥ = cigx. OCHOBHbIE COOTHOLWEHUA MEXAY TPUTOHOMETPUYECKUMU GyHKLUAMM
OZHOTO W TOTO e aprymeHTa. Popmynbl cnoxeHns. Popmynsl npusegeHuns. Popmynbl ABOAHOTO U
NONOBUHHOrO yrnoe. Cymma M pa3HOCTb CUHYCOB (KOocMHycoB). Popmynbl npeobpasosaHua
Npov3BeAeHUA TPUTOHOMETPUYECKMX GYHKLUN B Cymmy.



Mnasa 4: TpUroHOMeTpPUYECKUE YPaBHEeHUA U HepaBeHcTBa(15 yacos).

YpaBHeHue cosx=b. YpaBHeHue sinx=b. YpaBHeHuatg x=buctg x=b. ®yHKUMK y=arccosx,
y=arcsin x, y=arctg x u y=arcctg x. TpMroHOMeTpUYECKUe YPaBHEHUSA, CBOAALMECH K anrebpanyeckum.
PelweHme TPUrOHOMETPUYECKUX YpaBHEHWA METOAOM pas3fioKEHUA Ha MHOMUTENW. PelieHue
NPOCTEULLMX TPUTOHOMETPUYECKUX HEPABEHCTB.

lnaea 5: MpoussoaHan u eé npumeHeHue (264acos).

NpepacraeneHue o npeaene GyHKUUM B TOYKE U O HENPEPbIBHOCTH QYHKLMYM B TOYKe. 3aaaua o
MrHOBEHHOI CKOPOCTU W KacaTenbHOM K rpaduky ¢yHkumu. ToHATME npou3BoaHoNn, [pasuna
BbIYMCNEHUA NPOU3BOAHBIX. YpaBHeHWe KacaTenbHoi. MpuU3HaKkM BO3pacTaHuA U ybbiBaHUA (YHKLMK.
Touku 3KcTpemyma oyHKUMKU. [pUMEHEHME NPOU3BOAHON NPU  HAXOXKAEHWM Haubonbluiero u
HauMeHbLLIero 3HayeHun GpyHkumuu. Moctpoexune rpadukos GyHKUMIA.

MNoeropexue (34aca)

YnparkHeHus Ans noBTOpeHus Kypca anrebpbl U Hayan matemaTuyeckoro aHanusa 10 knacca.

11 knacc
Moaynb «Anrebpa u Hayana MaTeMaTUYeCcKoro aHanmsa»

(102yaca)

MNosTopeHue martepuana 10 knacca (3 yaca)
Fnasa 1: MokasartenbHana u norapupmuyeckan pyHKumm (28 yacos)

CteneHb C NPOM3BONbHbLIM AEUCTBUTENbHBIM MOKasaTenem. MokasatenbHas GyHKUMA. MNokasaTenbHble
ypasHeHua. MokasaTenbHble HepaseHCcTsa. /lorapudm v ero cBoicTsa. Jlorapudmuyeckan GyHKuma nee
csoiictea.  Jlorapudmuyeckne  ypasHeHua.Jlorapudmuyeckue HepaBeHcTBa.llpon3BoaHbIe
noKasaTe/NbHOW U norapudpmuyeckoit GyHKUMA.

Fnaea 2: UHTerpan u ero npumeHeHue (11 yacos).

MepsoobpasHasa. [pasBuna HaxoxaeHwa nepsoobpasHoi. MMnowaab KPUBONMHEMHOW TpaneLuu.
OnpeaenéHHblit MHTerpan. BeluncneHne o6vemoB Ten.

Fnasa 3: InemenTbl KoM6MHaTopuKK. BuHom HbloToHa (12 yacos).

MeToa, maTtemaTuyeckon MHAyKuuu.fNepectaHosku, Pasmewenua. CouyeTaHus (kombBuHauuu). BuHom
HblOTOHAa.

Inasa 4: dnemeHTbl TeOpUM BepoaTHocTel (13 yacos)

Onepauuu Hag cobbiTuAMM. 3aBUCUMblE W He3aBuCUMble cobbitua. Cxema BepHynnm. CnydaiiHble
BE/IMYUHDBI U MX XaPaKTEPUCTUKHU



11 Knacc

Mopaynb «Anrebpa u Hayana maremaTU4YeCcKoro aHaamsa»

Konuvecteo 4yacos Aara
Ne U3YYEHUA
ypoka ERB N P Bcero KoHTtponbHbie | lNpakTuyeckue
pa6otbi pa6otbl
MOBTOPEHUE MATEPUAJIA 10 3
KNACCA
1 MosTopeHue yyebHoro matepuanano | 1
Teme: «KopeHb n-o¥ cteneHm»
2 MNosTopeHue yyebHoro matepuanano | 1
Teme: « TpUroHomeTpua»
3 MosTOpexue yyebHoro matepuanano | 1
Teme: «lpon3sogHan»
Iaasa 1: IOKA3ATEJIBHASI U1 | 28
JOTAPUOMUYECKAS
OYHKIIUHN
4 MoHATUE NOKa3aTeNbHOM GYHKUMK 1
5 BxodHasa koHmponeHas paboma 1 1
6 CeolicTBa U rpaduK nokasaTenbHOM 1
dyHKUMK
7 lNMoHATUE NOKa3zaTeNbHOro ypaBHeHUs 1
8 Buabl noKasaTenbHbIX YpaBHEHWMIA 1
9 Buabl nokasaTenbHbIX YypaBHEHWUH 1
10 PeweHue nokaszaTenbHbIX ypaBHEHUH i
11 MoHATHE NoKa3aTeNbHOro 1
HepaBeHCTBa
12 BuAabl NOKa3aTeNbHbIX HEPAaBEHCTB 1
13 PelweHne noKkasaTesbHbIX HEPaBeHCTB | 1
KonmponeHasa paboma Nel no 1 1
14 meme: «llokazamenbHsie ypasHeHUA
u HepaseHcmea»
15 MoHaTue norapudma 1
16 OcHoBHOe norapudmuyeckoe 1
TOXAECTBO
17 DcHoBHbIe norapudmuyeckne dopmynst | 1
18 PelweHue ynparKHeHum 1
i9 ®yHkuma y = log, x, eé ceoictean | 1
rpapumk
MocTtpoeHue rpadukos 1
20 %
norapudmmyeckux GyHKUMI
21 Ipaduueckoe peweHune 1
norapudmMuyeckux ypasHeHun
22 MNoHaTHe norapudmmuyeckoro 1
ypaBHeHus
23 Bugbl norapudmuyeckux ypaBHeHUM 1
24 PelieHue norapudmMmmyeckux ypasHesun | 1




25 MouaTre norapudmmuyeckoro 1
HepaBeHCTBa
26 Buabl norapudmumyecknx HepaBeHCTB 1
27 PeweHune norapudmuyeckux 1
HepaBeHCTB
Yucno e. DyHkuma y=e*, ee cBoicTBa, | 1
28
rpaduk, audpdepeHumposaHue
HaTypanbHble norapudmsl. !
29 ®dyHKuma y=In x, ee ceoicTBa, rpadumk,
anddepeHumposatue
30 PeweHune ynpaskHeHui 1
KonmponeHas paboma Ne2 no meme | 1
31 «/lozapugpmoi»
I'nasa 2: UHTETPAJIM ETO |11
INPUMEHEHHE
32 OnpegeneHue nepBoobpasHoi 1
33 PelueHWe ynparkHeHWH 1
34 Npasuna HaxoxaeHua nepsoobpasHbix | 1
35 HeonpepeneHHbIl UHTErpan 1
36 PewieHue ynpaxmHeHun 1
37 3apauu, NnpuBoaALLMe K MOHATUIO 1
onpeaeneHHoro uHTerpana
38 lMoHATUE OnpeaeneHHoro uHTerpana 1
39 ®opmyna HotoToHa-/leitbHuua 1
40 BbluMcneHue naowagei naockux puryp | 1
C MOMOLLbIO ONpeAeneHHoro uHTerpana
41 Brruncienue o0bEMOB Tell 1
4 KonmponeHas paboma Ne3 no meme: | 1
«MHmMeapan u e2o NnpuMeHeHue»
I'nasa 3: DJIEMEHTbBI 12
KOMBUHATOPUKH. BUHOM
HBIOTOHA
43 MeToa maTemaTUyecKon UHAYKLUMIU 1
44 PeleHue ynparKHeHUIA 1
45 MNepecTaHOBKK 1
46 PasmewieHun 1
47 dopmynbl BbIMUCNEHUA Konuqet:TUBa 1
nepecTaHoBOK U pasmeLueHuin
48 CoyeTaHusa (KoMBUHaLMMK) 1
49 ®dopmyna Bbll-IHCJIEHPIﬂvHOJ'IHHECTBa 1
CcoYeTaHuu
50 PeleHune ynparkHeHUi 1
51 dopmyna 6uHoma HeloToHa 1
BblyucneHne BUHOMMANBHBIX 1
52
ko3adpduumeHToB
53 CBOWCTBO TpeyronbHuKa Mackana !
54 KoumponeHaa paboma Ne4 no meme: | 1
«3nemeHmbl KOMBUHAMOPUKU »
I'iasa 4: DJIEMEHTBI 13
TEOPUM BEPOSITHOCTEN
55 HecoBmecTHble cobbiTA 1
56 JononHeHue cobbitun 1




HaxoxaeHue BepoaTHOCTEM! 1
57 obbeaAnHEHUA N nepeceyeHnsn AByxX
cobbiTUi
58 YcnoBHaa BEPOATHOCTb 1
59 HeszaBrcumble cobbiTuA 1
60 3aBucumble cobbiTUA 1
61 HaxoxaeHue BepoATHOCTU 1
nepeceyeHusa He3aBUCUMbIX COBbITUI
62 Cxema BepHynau 1
63 BepoATHOCTL KOIMYECTBA YCMeLWHbIX 1
MCXO40B B cxeme bepHynnm
64 CnyyaiHble BEIUYUHBI 1
65 Pacnpe,u,emfﬂmi BEPOATHOCTEH 1
CAYy4alHOM BENUYUHBI
66 MaTemaTuyeckoe oxuaaHue 1
67 KonmponeoHasa paboma Ne5 no meme: | 1
«Teopus sepoamHocmeli»
NOBTOPEHMUE 35
MosTtopeHue yyebHoro matepuana no | 1
68 Teme:
«[1envumMocCTb HaTypanbHbIX YUcen»
MosTopeHue yyebHoro matepuanano | 1
69 Teme:
«lpu3Haku genumoctn» 1
MosTtopexue yyebHoro matepuanano | 1
70 Teme:
«PaunoHanbHble Yynucna»
MoeTropexue yyebHoro matepuanano | 1
71 Teme:
«[leicTBMA Ha4 PaUMOHaNbHbIMM
yncnamm»
72 MosTopeHue yyebHOro matepuana no 1
Teme: « MHoecTBa»
MNostopeHue yyebHoro matepuanano | 1
73 Teme:
«Onepaumu Haa MHOXeCTBaMMU»
MosTopeHue yuebHoro matepuanano | 1
74 Teme:
«lponopunoHanbHble BEANYUHbI»
MosTopeHue yyuebHoro matepuanano | 1
75 Teme:
«lMpoueHTHbIe pacyeTbI»
MosTopeHue yyebHOro marepuana no 1
76 Teme:
«3NeMEHTbI CTaTUCTUKKU U TEOPUK
BEPOATHOCTEM»
MosTropeHue yyebHoro matepnanano |1
77 Teme:
«PaunoHanbHble BblpaXkeHUA»
MoeTopexue yyebHoro matepuanano |1
78 Teme:

((PaLI,HOHaﬂbeIE YpaBHeHna»




79

MosTopeHue yyebHoro matepuana no
Teme:
Cucrembl anrebpanyecknx ypasHeHun»

80

MNMosTOpeHue yyebHoro matepuana no
TeMe:
«Yucnoeble HepaBeHCTBa U UX
CBOMCTBa»

81

MoBTopeHue y4ebHOro matepuana no
Teme:
«/InHelHble U KBaAPaTUYHbIE
HepaBeHCTBa»

82

MoeTopeHue yuebHoro matepuana no
TEME:
«MeTog uHTEepBanoB»

83

MoeTopeHue yuebHoro matepuana no
TEME:
«CucTembl HEpaBeHCTBY

84

MosTopeHue yyebHoro mateprana no
Teme:
«CTeneHu U KOpHU»

85

MosTopeHue yuebHOro matepmana no
Teme:
«MppauvoHanbHble ypaBHEHUA»

86

MosTopeHue ydebHOro matepuana no
Teme:
«MppaunoHanbHble HepaBeHCTBa»

87

MosTopeHune yuebHOro MaTepuana no
Teme:
«DYHKUMU U UX CBOMCTBAY

88

MosTopeHue yuebHoro matepuana no
Teme:
«[Mporpeccumn»

89

MosTopexune yuebHOro matepuana no
Teme:
«TpUroHoMeTpuyeckne GyHKLUnU»

90

MosTopeHue yyebHOro matepuana no
TEeMme:
«TPUrOHOMETPUYECKUE YPABHEHUA U
HepaBeHCTBa»

91

IToBrOpenue yyebHOro Mmatepuana
1o Teme:
«ITokazarenbHast QyHKIUS»

92

[ToBTOpeHue yyebHOrO MaTepuana
o Teme:
«Penenne nokasarenbHbIX
YPaBHEHHI»

93

[ToBTOpenue yuebHOro Matepuaia
1o TeMe:
«Pelienne nokasareIbHbIX
HEPABEHCTBY




IToBTropenune yuebHoro marepuana | 1
94 1o TeMe:
«Jlorapudpmuueckas GpyHKIHs»
[ToBTrOpenune yuebHoro marepuana | 1
0 TeMe:
95
«Permenue sorapuMuUecKux
YpaBHEHHUH»
[loBTOpenne yuebHoro matepuana | 1
0 TeMeE:
96
«Perienue siorapupMuUECKIX
HEPABEHCTBY
97 lMpomexcymouHaa ammecmayus 1 1
[ToBropenue yuebHoro marepuana | 2
98-99 110 TEME:
«IIpousBoaHas u €€ npuMeHEeHHE»
[TosTopenne yuebHoro marepuana | 1
100 110 TEME:!
«HeonpeneneHubiit HHTErpam»
[ToBTOpenue yyebHoro marepuaia
101 110 TEME:
«OrnpeJielIeHHbIH HHTErpaI»
102 3aKJIIOYUTENIbHBIH YPOK 1
Mogaynb «FeomeTpua»
Temaruyeckoe pacnpegeneHue Konuv4yecrea Yyacoe
Ne Pazpgensbl, Tembl Konu4ecrtBo 4acos Konuuecrteo 4acos
Pabouan Pabouasn
rpamma no
ABTOpCKan HporpeMan Do ABTOpCKan Nporpa
Knaccam
nporpamma sHiEsa nporpamma
10 knacc 11 knacc
1. | Beegenue. 4 4
2. | MNapannenbHoOCTb
NPAMbIX U 19 19
NAOCKOCTEN
3. | NepneHauKynapH
OCTb NPAMbIX U 21 21
NNOCKOCTEN
4. | MHororpaHHUKM 16 16
-
MNosTOpeHue. 8 8




PeweHwune 3apau.

Ntoro 68 68

BekTops! B 6 6
MIPOCTPAHCTBE

o

Meton 15 15
KOOpJIMHAT B
MIPOCTPAHCTBE.
JIBHKeHus1

[unuuap, KoHyc, 16 16
map

O6bEMBI TEN Ly I

O6ob6marouiee 14 14
IIOBTOPEHHE

Utoro 68 68

NEPEYEHb KOHTPO/JIbHbLIX PABOT B 10 K/TIACCE.

KouTponbHas pabota Nel no teme «[lapannensHoOCTb NPAMBIXY

KoHTponbHaa pabota Ne2 no Teme «lMapannenbHOCTb NNOCKOCTER Y.

KoHTponsHas pabota Ne3 no Teme: «[lepneHAMKYNAPHOCTL NPAMBIX U MAOCKOCTEN»

KoHTponbHan pabota Ned no teme « MHOrorpaHHUKK».

MEPEYEHb KOHTPO/IbHbLIX PABOT B 11 K/TACCE.

KonTtponbhas pabota Ne 1 mo teme «KoopanHaTsl BEKTOpa».

Koutponshas paGora Ne 2 no teme «Koopaunarel Bektopa. CkansipHoe mpoM3BeIeHHE
BEKTOPOBY»

KonTponbhas pabora Ne 3 no reme «L{mnuHap, KoHyc, map»

Konrposnsaas pabota Ne 4 no reme «O0bEM mapa u miomais chepsn

Wtorosast KoHTpoabHas paboTa No 5

Conep:kanue o00y4eHHsi, IepeYeHb KOHTPOJBHBIX paboT, TpeGOBaHHS K
MOATOTOBKE y4alllMXCcs 10 MPeJIMETY B [TOJHOM 00BbEMe COBNAAAIOT C aBTOPCKOM
porpaMMoH 1o NpeaMETY.

2. OBUHIAS XAPAKTEPUCTHUKA YYEBHOI'O INIPEJIMETA
MpMU M3yyeHMW Kypca maTemaTMku Ha 6a3oBOM ypOBHE NPOAO/MKAeT W NonyyaeT pasBuUTUe

copepatenbHas MHNA: «feomeTpua». B pamkax yKasaHHON COAEpIKaTeNbHOM AWHUW PeLaloTCA
cnepyiowme 3aAa4n: U3y4eHue CBOMCTB NPOCTPAHCTBEHHDBIX TeN, GOPMUPOBAHNE YMEHUA NPUMEHATD
NONYYEHHbIE 3HAHWUA ANA PELLIEHWUA NPaKTUYECKMUX 3aaY.




Feomempua — ofuH 13 BaXKHEWLUMX KOMMNOHEHTOB MaTemMaTU4Yeckoro obpaszoBaHua, He0BXoaUMbIiA
ANA NpUMoBpeTeHUA KOHKPETHbIX 3HaHUM O NPOCTPAHCTBE M MPAKTUYECKM 3HAUUMBIX YMeHUui, dop-
MUPOBAHWUA A3blKa ONMUCaHWA OOBLEKTOB OKPYXKAKLWEero mMupa, ANA PasBUMTMA NPOCTPaHCTBEHHOrO
BOOOPa)KeHUA N MHTYULMMU, MAaTEMATUHECKOM KYNbTYpPbl, AJ/18 3CTETUYECKOrO BOCTIMTAHUA Yy4aLUMXCA.
M3yyeHne reomeTpMK BHOCUT BKIa4 B pa3suTHE NOTMYECKOTO MbIlNeHUA, B GOpMUpPOBaHME NOHATUA
[0KaszaTenbeTsa.

Takum o0bpa3om, B X04e OCBOEHUA COAEPKAHUA MaTeMaTUYecKoro o6pa3oBaHma yyausuecs

oenadesarom pa3HoobpazHbIMM cnocobammn AeATeNbHOCTH, NPUOBPETaloT U COBEPLUEHCTBYIOT
ONbIT:

MNOCTPOEHUS M HCCJIEJOBAaHHS MaTeMaTH4eCKHX MoOjedel Juls ONUCAHHS M pEIICHHS
MPUKJIAJAHBIX 3a7a4, 3a7a4 U3 CMEKHBIX JTHCIHIUIHH;
BBIIIOJIHEHUS. M CaMOCTOSTEJILHOIO COCTABJICHHS QJITOPUTMHUYECKUMX MPEINHCAHHH ¢
MHCTPYKIIMI HAa MaTeMaTHYeCKOM MaTepHalle;
BBIIIOJIHEHHUS PACUETOB IPAKTHYECKOI0 XapakTepa;
CaMOCTOATENIbHOH M  KOJIEKTHBHOH JESATEBbHOCTH, BK/IIOYEHHMS CBOMX pe3y/bTaTOB B
pe3ysbTaThl paboThl rPYIIbl, COOTHECEHUsI CBOEr0 MHEHHS C MHEHHEM JpPYTMX YYaCTHHKOB
y4eOHOr0 KOJUIEKTUBA U MHEHHEM aBTOPUTETHBIX HCTOYHHKOB.

Y4awuecs noay4aom 603MO#HOCMb:

® Da3BUTh MPEACTABICHHS O YHUCIAC M POJM BBIYHCIEHHH B 4YEJOBEYECKON IMPAKTHKE,
copMHpOBaThL NpaKTHYECKHE HABLIKH BLINOJIHEHUS YCTHBIX, [MUCBMEHHBIX,
HHCTPYMEHTA/IbHBIX BbIYMCIICHUH, Pa3BUTh BBIUUCIUTEIbHYIO KYIbTYPY,:

®pa3BUTh MMPOCTPAHCTBEHHBIC IIPEJICTABICHUS W H300pa3uTEIbHBIE YMEHHS, OCBOMTH
OCHOBHbIE (DaKThl U METO/IbI CTEPEOMETPHH. TO3HAKOMUTHCS C MPOCTPAHCTBEHHBIMH TEJIaMK
H UX CBOHCTBAMH,

® Da3BHUTh JIOTHYECKOE MBIIIJICHAE W P€Yb — YMEHHS JOIHYeCKH 0OOCHOBBIBATH CYIKICHHS,
MPOBOJUTH HEC/IOXKHBIC CHCTEMATH3allMM, [PUBOAUTL IPHMEPbI H KOHTPIPHUMEPLL,
MCTI0Ib30BaTh pa3lIMYHbIE S3bIKH MAaTEMATHKH (CIOBECHBIN, CHMBOJIMYECKHH, rpaduyecKuii)
JUIsL HIUTFOCTPAIAK, MHTEPIPETALIMU, apryMEHTALMU U JIOKa3aTe/IbCTBa;

e chOpMHUPOBaThH MPEACTABICHHS 00 H3ydaeMbIX MOHATHUSAX M METO/aX KaK BaKHEHIINX
Cpe/ICTBAX MAaTeMaTHYECKOro MOJIC/IMPOBAHUS peallbHbIX IIPOLECCOB U ABJICHHH.

3 .OnucaHue mecta yuebHoro npegmerta, Kypca B ydue6HOM nnaue.

CornacHo MeaepanbHoMy GaziHcHOMY y4eGHOMY IUIaHY JUlsi 00pa3oBaTeIbHbIX YUPEKICHUH
Poccuiickoit @enepanuu s 0043aTebHOIO M3y4E€HUs r€OMETPHM Ha 3Tane OCHOBHOIO
ob1ero obpazoBanns otBoanuTcs He MeHee 100 wacoB u3 pacuera 1,5 yaca B HEJIEIIO.

Cornacuo BYII ua usydenue reomerpuu B 10 u 11 kinaccax oTBoautes mo 68 4acoB u3
pacueTta 2 4 B HEJEIIIO.
KonuyecTBo y4ebHbIX 4acos:

B rop -68 yacos B 10 knacce



B ron -68 wacos B 11 knacce
Peanusyetca aaHHan pabouyaa nporpamma B 10 1 11 Knaccax

Cpokx peanusaumnu paboyei yue6HoW nporpammsbl — Aga y4ebHbIx roaa.

4, COOAEPYAHMUE YYEBHOIO NPEAMETA, KYPCA.

10 KJIACC

1. BeegeHue ( HeKOTOpble CBeAEeHUA U3 NAaHUMeTpun) AKCMoMbl cTepeomeTpum. (15 u.)

NpeameT ctepeomeTpun. OCHOBHbIE NOHATUA CTEPEOMETPUM (TOUKA, NPAMAR, NNOCKOCTD,
NPOCTPAHCTBO). AKCMOMbI CTEPEOMETPUM.

MpAMble U NNOCKOCTM B NPOCTPaHCTBE. HEKOTOPbIE CNeACTBUA U3 TEOPEM.
2. MapannenbHOCTb NPAMbBIX U NAOCKOCTer.(114.)

MapannenbHoCTb NPAMBIX, MPAMOM W NAOCKOCTU. [apannenbHble NPAMbIE B MPOCTPAHCTBE.
MapannensHocTb Tpex NpambiX. MapannensHoCcTb NPAMON M NNOCKOCTU. B3aumHOe pacnonioxeHue
npAMbIX, B NpocTpaHcTse. Mepecekalowuecs, napannensHble U CKpeLuBaoLwmecs npamble. Yron mexay
[ABYMSA pAMbIMUA. TIPU3HAKM U CBOIMCTBA. YroN Mexay NpAMbIMKU B NPOCTPaHCTBe. MapannenbHocTb
nnockocTen. MpusHaKku U CBOIMCTBA NapannenbHbix NNockocTeir. Tetpasap. Napannenenunes. 3agaum Ha
NOCTPOEHMUE CeYEHUN.

3, MNepneHAUKYNAPHOCTb NPAMBIX U NAOCKOCTER. (184.)

MepneHauKyNApHbIE NPAMbIE B MPOCTpaHcTBe. MapannensHblie Npambie, NepneHanKyNapHbIe K
NAOCKOCTU. MPU3HAKK U CBOMCTBA NeprneHAUKYNAPHOCTM MPAMOI U NNOCKOCTU. PacCToAHME OT TOUYKM A0
NAOCKOCTH (OT NPAMOIA A0 NNOCKOCTU, MEXAY NapanneNbHbIMU NJI0CKOCTAMU, MEXAY
CKPeLMBaoLWMMNUCA NPAMbIMUK). Teopema 0 Tpex NnepneHAnKyapax. Yron mexay npamoin u
MAOCKOCTBIO. MapannenbHoe NPoeKTupoBaHue. [1ByrpaHHblii yron. JIMHeRHbIN Yron ByrpaHHoOro yrna.
Mpu3Hak NepneHANKYNAPHOCTU NNOCKOCTEN.

4. MHororpaHHuKm. (164.)

BbinyKable MHOTOrpaHHUKKU. BepwuHbl, pebpa, rpaHu. PassepTtka. Npu3ma, ee ocHoBaHWUA, BOKOBbIe
pebpa, BbicoTa, BokoBasa NnoBepxHOCTb. BOKOBaA noBepxHOCTh. Teopema dnepa. MapannensHoe
npoektuposaHue. Maowaab OpTOroHanbLHON NPOEKLMK MHOrOYronbHUKa. M3obparkenue
NpocTpaHcTBeHHbIX Guryp. Mpamas, HaknoHHan, NnpasuibHas npusma. Mapannenenuneg. Kyb. Npamas,
HaKNOHHasA, NpasBuNbHaa npusma. Mapannenenunea. Kyb. NMupamuaa, ee ocHosaHue, Bokosbie pebpa,
BblCcOTa. BOKOBaA NOBEepPXHOCTb. TpeyronbHaa nupamuaa. NpasunbHas nupammaa. YceyeHHasn
nupamuaa MoHATUE O CUMMETPUM B NPOCTPAHCTBE (LieHTpasibHan, ocesan, 3epkanbHas). Mpumeps!
CMMMETPHUM B OKPYXKAIOLLEM MUPE.

5 MoetopeHue. (84.)

MpAaMble U NIOCKOCTU B NPOCTpaHcTee. HekoTopble cneacTsua U3 Teopem. MNpusHakm U CBOMCTBA
napannenbHbIX NAOCKOCTei. MapannenbHOCTb NPAMBIX, NPAMOWA U NNOCKOCTU. Mepecekatowmecs u



CKpelwmBatoLmeca npamele. MapannenbHOCTb N0CKOCTEM. [PU3HAKK U CBOMCTBA NapanienbHbIX

NAOCKOCTe!. MapannenbHOCTb NPAMBIX U NAOCKOCTEN. MepneHANKYAAPHOCTL NPAMBIX U MIOCKOCTEN.
MHororpaHHuku. TeTpasap. Mapannenenunes. BoluucneHume yrna Mexay XopaoH U kacaTenbHoM

Teopema o npou3BeaeHUM OTPe3KoB xopA,. Teopema 0 KacaTeNbHOW U CeKyLien. BoluucneHne yrios c

BEPLUMHOW BHYTPU W BHE Kpyra. CBOMCTBa M NPU3HAKKW BNUCAHHbIX M ONMUCAHHbIX YETbIPEXYTONIbBHWUKOB.

11 knacc

1. BekTopsl B npocTpancrse (6 4acos)

MoHATHe BeKkTOpa B NpocTpaHcTee. CNOXeHWe U BblMMTaHUE BEKTOPOB. YMHOMXEHME BEKTOpa Ha

4yncno. KomnnaHapHblie BEKTOPbI.

2. Metoa koopauHaT B npocrpancTBe. [IBuxkenns (15 yacos)
KoopanHaTbl TOUKM U KOOPAMHATLI BekTopa. CKanapHoe npou3BefeHue BEKTOPOB. YpaBHeHue

nnockoctu. [lBuxexua. MpeobpasosaHue nonobus.

3. Huaunap, konye, map (16 yacos)
MoHatTue uunuHapa. MMaowanb nNOBEpPXHOCTH

umnuHgpa. [lMoHATUe

KOHyCa.

Mnowaab

MOBEPXHOCTU KOHYCa. YCeYEéHHbIM KOHyc. Cdepa u wap. YpasHeHue chepsbl. BzaumHoe pacnonoxkeHue
cdepsbl v nnockocTn. KacatenbHan naockocTb Kk chepe. Mnowaab chepsbt.

4. O06bémbi Tea (17 yacos)

O6bém npamoyronbHoro napannenenuneaa. O6bEMBI HAKNOHHOW MNPU3MbI, NUPaMUabl U
KOoHyca. O6bEMm wapa u nnowaas cpepsl. O6bEMBI LIAPOBOro CNOA, LWAPOBOro CEKTOpa.

5. 3akawuurtenabHoe NMOBTOPE€HHEe TIPH IOAINOTOBKE K HTOroBOH AaTTecTAluH 110

reomerpun (14 gacon)

Temarnueckoe naanuposanne B 11 kiacce.

Konuuecrso 4acos Oara
Ne Tema pazaena/ ypoka Bcero | KoHTponbHbie | MpakTuyeckue | M3ydeHus
4acos pabotbi paboTbl

Bexkmopeb! 8 npocmpaHcmee. 6
1. | MoHamue sekmopa 6 npocmpaxHcmee. 1
2. | CnoxeHue u 8bI4UMaHuUe 8eKMopos. 1
3. | YMHOMeHue sekmopa Ha Yucno. 1
4 KomnnaHapHele sekmopei. lpasuso

napanaenenuneda cAAoMeHUAa mpex 1

HEKOMNANAQHAPHbLIX BEKMOPOS.
5. | Komnna+HapHele sekmopsl. PasnoxceHue

8eKmMopa no mpem HeKOMIMAAHAPHbIM 1

8eKmopam.
6. | KomnnaHapHsle eKMopebl. 1




Memod KoopduHam 6 npocmpaHcmee.15

4

KoopduHamel mo4Ku u KOOpOUHamMsl
gekmopa. [pamoyeoneHaa cucmema
KoopduHam 8 rnpocmpa+Hcmae.

KoopduHamel mo4Ku U KOopouHamel
eekmopa. [IpAMOy20abHAA cucmema
KoopduHam 6 npocmpaHcmee.

KoopouHamel mo4Ku u KOOpOUHamMel
sekmopa

10.

KoopduHamel moyKu u KoopouHamel
eexkmopa

11

KoopduHamel mo4Kku u KoopouHamel
sexkmopa. PeweHue npocmeliuwux 3a0ay4 8
KoopduHamax.

12,

KoopduHamel mo4yKu u KoopouHamel
sexkmopa. PeweHue npocmeliwux 3a0ay4 8
KoopouHamax.

13

CranapHoe npousgedeHue 8eKmMopos.
®dopMysibl 0115 8bIYUCIEHUA Y2108 MWy
08yMA MPAMbIMU.

14.

CranapHoe npoussedeHue 8eKmMopos.
®dopmynbl 015 BbIYUCACHUA Y2108 MEHOY
08yMsA MPAMbIMU.

15.

CranapHoe npou3ssedeHue 8eKmMopos.
®opMmysibl 017 8bIYUCACHUA Y2108 Me Oy
npAmol U rnaocKocmeto.

16.

CranapHoe npou3ssedeHue 8eKmMopos.
dopmynsl 015 BbIYUCAEHUA Y2108 MeH Oy
npamol U rnaocKoCmsio.

17

AeuxeHus. LleHmpanbHas cummempus.

18.

HeunceHua. Ocesaa cuMmempus.

19.

AeuxeHua. 3epKanbHas CUMMEMPUA.

20.

JlsuxceHus e npocmpaxHcmee: UeHmMpanbHas
cuMMempus, 0cesas CUMMempus,
3epKanbHaA CUMMEMPUH.

21.

KoHmponsHas pa6oma Nel: «Memod
KoopduHam 8 npocmpaHcmee».

LunuHdp, KoHyc, wap. 16

22. | MoHamue yunuxdpa.

23, | Naowade nosepxHoCMu YuauHopa.
Pazeepmka.

24. | NMaowade nosepxHocmu yuauHopa. Ocesvie
Ce4yeHus U cevyeHus, napannensHele
OCHOBAHUIO.

25. | MoHamue koHyca.

26. | Nnowade nosepxHocmu KoHyca Pazeepmka.

27. | Maowads nosepxHocmu KoHyca. Ocesbie
CeYeHUsa U Ce4YeHus, napannensHsie
OCHOBAHUID.

28. | YceveHHbili KoHyc. Pazsepmka.

29. | YceueHHsill KoHyc. Ocegble ceveHus u

ceyeHusd, napannenbHsbie OCHOBAHUO.




30. | Cepepa u wap. YpasHeHue cpepei. 1

31. | Copepa u wap. YpasHeHue cpepei. 1

32. | BzaumHoe pacronoxeHue cgepsi u 1
naocKkocmu.

33. | BsaumHoe pacnonoxceHue cgepsl u i
na0cKoCmu.

34. | KacamenbsHasa nnockocms K cepe. 1

35. | KacamenbHas nnockocms K cepe. 1

36. | Maowads coepel. 1

37. | Konmponenaa paboma Ne2: «Ljuaurop, 1
KOHYC, wap».

06vémebl men. 17

38. | O6vém npamoyzonbHo20 napannenenuneoa. 1

39. | 0O6vém npamoyzonsbHo20 napannenenuneda. 1

40. | O6vém npamoti npusmel. 1

41. | O6vém npamoli npusmel. 1

42. | O6vém yunuHopa. 1

43. | O6vém yunuHopa. 1

44. | O6vém HaknoHHOU npu3mel. 1

45. | O6vém HaknoHHOU npu3mel. 1

46. | O6vém nupamuds.. 1

47. | O6vém nupamuosl. 1

48. | O6vém KoHyca. 1

49, | O6vém KoHyca 1

50. | O6vém wapa u nnousads cehepeil. 1

51. | O6vém wapa u nnowads cepepsi. 1

52. | O6vém waposozo cezmeHma, Wapoeo2o c108 1
U Wapoeo20 cekmopa.

53. | O6vém waposozo ceemeHma, Waposo2o c0A 1
U Waposeo20 cekmopa.

54. | KonmponsHas paboma Ne3: «06vémbl 1
men».

O6obuwarowjee noemopeHue. 14

55. | Moesmopenue. MNapannensHOCMb NPAMBIX U 1
nnaockocmed.

56. | lNoemoperue. MNapanneasHOCMb MPAMbIX U 1
naockocmedl.

57. | MoemopeHue. Y201 mexdy d8yMA NPAMbIMU. 1

58. | MosmopeHue. MeprneHdukynapHOCMb APAMBIX .
u naockocmed.

59. | Moemope+ue. MNeprneHOUKYAAPHOCMb MPAMBbIX 1
u naockocmedl.

60, | Nosmoperue. AeyepaHHsill y2on, 1
MHO202paHHSbIU y20n.

61. | MosmopeHue. LunuHdp, KoHyc, wap.
PeweHue 3aday. BrniucaHHble npu3mesi u 1
nupamuosl.

62. | MosmopeHue. LjunuHdp, KOHyc, wap.
PeweHue 3aday. OnucaHHsle Npu3msi u 1
nupamudel.

63. | MoemopeHue. LjunuHop, KOHYC, wap. 1




PeweHue 3a0aH.
64. | MosmopeHue. O6vemel mesn. OCHOBHbIE 1
MHO202PaHHUKU.
65. | Mosmope+ue. O6vembl Kpyabix mes. 1
66. | MoemopeHue. O6vembl men. OmHoweHue 1
06vemos no0o6HbIX men.
67. | MosmopeHue. Maowadu nosepxHocmeli men. 1
68. | Moemoperue. Maowadu nosepxHocmedl men. 1
Ymozo 68 uacos
6. YueOHo-MeTOAHYECKOE H MATEPHAILHO — TEXHHYECKOe obecnedeHune.
YueOHO-MeTOAHYECKHIT KOMILIEKC YUHTE/Is:
1. Vuebuuk: JI.C. Aranacsan, B.®@. Byrysos, C.B. Kagomues, JI.C. Kucenen, D.I". [To3ausik.
I'eomerpus 10-11 wiace: «ITpoceemenuer», 2019r.
2. [Iporpammel 06meobpa3oBatenbHbIX yupexaeHuil. ['eomerpus 10-11 knaccesl.
Cocrasurens T.A. Bypmuctposa «IIpocseuenne», 2019r
3. Junaktudeckne Matepuansl 1o reomerpun 10 kmace. B.UI. 3uB. Mocksa
«ITpocemmenuer», 2021r.
4., DnexktporHoe nocobue «Crepeomerpus, 10-11 knacesl. 3ajanus Ha rOTOBBIX YepTEKaX).
s B. B.Ilpaconos , B.M. Tuxomupos «I'eomerpus», 2020r., Mocksa, MITHMO
6. A.T1. EpmoBa, B.B. I'ono6opoaeko «Yctras reomerpus», 10-1 kiacest,2019r, Mocksa,
[TJIEKCA
W IToaroroBka K rocy1apcTBeHHOM UTorosoit arrectauuu. @.@. JIsicenko.2022r.
8. A.J1. Cemenona, U.B. Amenko «EI'D 3000 3anau no maremaruke» 2023r.
9. M.A. Nuenckas, ['eomerpus, 10-11 kmaccel, «CamMocTosiTeNbHBIE  KOHTPOJIBHBIE pabOTHI
K yueOnuky JI.C.AtanacsHan.
10. Unrtepuer — pecypcesl: http://reshuege.ru/ I'ymun. Pemy EI'D; http://alexlarin.net/ A.
JlapuH.

11. JlemoBepcus, 2023r http://egeigia.ru/
12.  ®UIIN. OtkpeiTeiii OaHk 3aganuii 2023r




