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Pabouyast nporpamma
Mo mnpeaMery
«MartemaTnka: ajJredpa 1 Ha4aJjla MaTeMaTHYeCKOr0 aHAJIHN3a, TeOMeTPHUsI»
i 10-11 kiaccoB

cpeaHee o0uee 0Opa3oBaHue
ITporpamma cocraBieHa Ha OCHOBE (e1epalIbHOI0 FOCYJapCTBEHHOI'O CTaHapTa OCHOBHOI'O 00111ero 00pa30BaHus, yTBEPKIEHHOT O IIPUKa30M MUHUCTEpCTBa
obpaszoBanus U Hayku Poccuiickoit @enepanuu ot 17.12.2010 Ne 1897 «O6 yTBepkaeHnn (eaepanbHOTo rocyJapCTBEHHOTO 00pa30BaTebHOIO CTaHAapTa
OCHOBHOTO0 00111eT0 00pa3zoBanus; [IpumMepHO TporpaMMBbl CpeiHEro 001Iero 00pa3oBaHus 10 MaTeMaTHKE, aBTOPCKON mporpammbl: Matematuka 10-11 xi1.,
aBT.-cocT. .W. 3ybapeBa, A.I'. MopakoBud. MockBa, MHemo3uHa, 2017r.; aBTOpcKoii mporpaMMbl: MaTemaTtuka: padoune nporpamMmsl: 5-11 kimaceel/
A.I'. Mepansk, B.b. [Tononckuit, M.C. Sxup, E.B. bBynko. — 2-e uza. nepepad. — M.: Benrana-I'pad, 2017t

Cpok peanuszanuu: 2 roja

PabGouyro nporpamMmy cOCTaBHJI: YYHMTeJIb MAaTeMATHKH
Caoupos Pumar Xanudosuu

Hranno 2022



Pabouas mporpamma mo mMatemaruke papaboraHa Ha ocHoBe [IpuMepHO# mporpamMMbl CpefHero oouiero oopa3oBaHUs 110 MaTeMaTHKE, aBTOPCKOM

nporpammbl: Maremaruka 10-11 ki, aBT.-coct. M.W.3y6apeBa, A.I'.MopakoBuu. MockBa, Muemo3una, 2017r.; aBTOpCKOW mporpaMmbl: MaTemaTHKa:
pabouue nporpammsl: 5-11 kmacesl/ A.I'. Mep3mnsik, B.b. [Tononckuit, M.C. fxup, E.B. bynko. — 2-e u3za. nepepad. — M.: Benrana-I'pad, 2017r. u peanusyercs
C MCTIOJIb30BaHUEM CJIEAYIOLIETO Y4eOHO-METOANUECKOTO KOMILIEKTA:

1)
2)
3)

1)
2)

3)

1)
2)
3)

10 k1acc
Mopnyab «Ajredpa u HayajaIa MaTeMATHYECKOT0 AHATH32)

«Anrebpa u Havana aHanu3a» (B 2-x yactax). Y. 1: YueOnuk. 10-11 xmaccer» 6a30Bblit ypoBeHs / A.I'. Mopakosuu. — M.: Muemo3una, 2019 r.
«Anrebpa 1 Hauana aHaiu3a» 0a30BbId ypoBeHb. U. 2: A.I'. MopakoBud u 1ip , — M.: MHemo3uHa, 2019 r.

Maremaruka. Anre6pa 1 HadaJla MAaTeMaTHYECKOTO aHaau3a. Y ryOiaeHHbI ypoBeHb: 10 kmacc: y4yeOnuk / A.I'.Mep3mnsk, [.A. Homuposckuii, B.b.
[Tononckwuit; mox pexn. B.E. Ilogonbckoro. — 4-¢ u3g., crepeorun. — M.: Benrana-I'pad, 2021r.

Moayab «I'eomeTpus»

Maremaruka. ['eomeTrpusi. bazoBslii ypoBenb: 10 kiacc: yuebnuk / A.I'.Mep3nsk, [I.A. Homuposckuii, B.b. [Tononckuii u ap. — 3-¢ u3a., cTepeoTHIl.
— M.: Benrana-I'pad, 2020r

MareMaruka : anreOpa ¥ Hadajga MaTeMaTUYeCKOro aHanu3a, reomeTpus. ['eomerpusi. ba3zosrrit yposens : 10 kimacce : meroaudeckoe mocodue / E. B.
bynko, A. I'. Mep3nsk, B. b. Ilonouckuii, M. C. SIxkup. — M. : Benrana-I'pad, 2020r.

Matemaruka : anrebpa U Hadajga MaTeMaTUYECKOro aHanu3a, reomerpus. ['eomerpusi. ba3zoBsiii ypoBens : 10 kiacc : AumakTuuecKkue MaTepuansl / A.
I'. Mep3msix, B. b. Ilononckuii, E.M. PabunoBuy u ap.. — M. : Benrana-I'pad, 2020r

11 kaace
MonayJab «Ajredpa u Ha4aJIa MaTeMATHYECKOT0 AHAJIU32»

«Anrebpa 1 Hauana aHanuza» (B 2-x yacTax). Y. 1: YueOnuk. 10-11 kmaccen» 6a30Bbiit ypoBeHb / A.I'. Mopakosuu. — M.: Muemo3una, 2019 r.
«Anrebpa 1 Havana aHanu3a» 6a30BbIi ypoBeHb. Y. 2: A.I'. Mopakosud u ap , — M.: Muemo3suna, 2019 r.

MaremaTrka. Anaredpa ¥ Hayajla MaTeMaTHUECKOro aHanu3a. YTiayOseHHbIi ypoBeHb: 11 kmacc: yueOnuk / A.I'.Mepansk, J[.A. Homuposckuii, B.b.
[Tonouckuit; mox pen. B.E. Ilogonbckoro. — 4-e u3n., crepeorun. — M.: Benrana-I'pad, 2021r.



1)
2)

3)

Moayasb «I'eomeTpus»

Marematuka. ['eometpusi. bazoselit yposens: 11 kiacc: yuebnuk / A.I'.Mep3msk, .A. Homuposckwuii, B.b. [lononckuii, M.C. Sxup; noxg pen. B.E. [lononsckoro.
— 3-e u3x., crepeotun. — M.: Benrana-I'pag, 2020r

Marematuka: reomeTpusi. ba3oBblil ypoBens : 11 knacc : meroguueckoe nocodue / E. B. Byiko, A. I'. Mep3msik, B. b. Ilononckuii, M. C. Skup. — M.
: Benrana-I'pad, 2020r.

MaremaTuka : anreOpa U Hayajla MaTeMaTHYECKOro aHanusa, reometpus. ['eomerpus. ba3oBblil ypoBens : 11 kiace : nuaakTudeckue MaTepuaisl / A.
I'. Mepansk, B. b. [Tononckwuii, E.M. PabunoBuy u np.. — M. : Benrtana-I'pad, 2020r.

CornacHo yueOHOMY IUIaHy Ha U3y4YeHHE MaTeMaTHKH OTBoauTcs 414 yacos:

B 10 kiacce (210 vacoB B roj: 4 yaca B HEJICIIO MOYJIb «AJreOpa 1 Havyajga MaTeMaTHYEeCKOTO aHaIu3a» U 2 yaca — Moy ib «['eomeTpusi»);
B 11 kimacce (204 gaca B roa: 4 yaca B HEJCIIIO MOIYJIb «AJIreOpa U Hayala MaTeMaTHYECKOTO aHaIu3a» U 2 9aca — MOIYJIb «[ eoMeTpus»).

Cpox peanm3anuu paboueit mporpamMmsl 2 roja.



IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa

10 kaace

JINYHOCTHBIE pe3yabTaThI:

BOCIIMTAHUE POCCUHCKON IpakAaHCKOW MIEHTHUYHOCTH: MaTPUOTH3Ma; TOTOBHOCTU K CIyKeHUIO OTEeuecTBy, €ro 3alluTe; OCO3HAHUS POCCHICKON
UJCHTUYHOCTHU B MOJMKYJIBTYPHOM COLIMYME; YyBCTBA MPUYACTHOCTU K UCTOPUKO-KYJIBTYPHOM OOIIHOCTH POCCHIICKOTO Hapoa u cyasoe Poccuy;
MHUPOBO33pEHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, 3HAUMMOCTH HayKH, TOTOBHOCTh K Hay4YHO-TEXHHUYECKOMY TBOPUYECTRBY,
BJIaJICHHE JJOCTOBEPHOI MH(OpMAIHel 0 MEPeAOBbIX TOCTUKEHUAX U OTKPBHITUSAX MUPOBON M OT€YECTBEHHON HayKH, 3aMHTEPECOBAHHOCTD B HAYYHBIX
3HAHUAX 00 YCTPOMCTBE MUpa M OOIIECTBA;

TOTOBHOCTb U CHOCOGHOCTB K CaMOpa3BUTHUIO, CaM006p3.30BaHI/IIO U CaMOBOCIIMTAHUIO B COOTBETCTBUH C O6H.I€‘-I€J'IOBC‘ICCKI/IMI/I OECHHOCTSIMU H
ujeanaMu TpakJJaHCKOTO OOIIeCTBa;

TOTOBHOCTh W CIOCOOHOCTH K OOpa30BaHHIO, B TOM YHUCJIE CaMOOOpa3OBaHWIO, HAa MPOTSHDKEHWH BCEH JKM3HH, CO3HATEIBHOE OTHOIICHUE K
HEMpPEephIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIIENTHON MPO(eCcCHOHAIbHON U 00IIECTBEHHOM IE€ATEIbHOCTH;

OpucCHTaIUA OGy‘-IﬁIOH_II/IXCH Ha peajin3daliuio MO3UTUBHBIX KU3HCHHBIX MCPCICKTUB, NHUIITUATUBHOCTb, KPEATUBHOCTb, TOTOBHOCTL U CHOCOGHOCTB K
JTUYHOCTHOMY CaMOOTIPEEeNIEHUI0, CHOCOOHOCTh CTaBUTh LIETH U CTPOUTH KU3HEHHbIE TJIaHBI,

TOTOBHOCTL K JJOTOBOPHOMY PCTYJIUPOBAHUTIO OTHOILIEHUN B Tpynric ujimn COI_[I/IaJ'H:HOI\/'I opraHui3alv, rOTOBHOCTb OGy‘-IﬁIOH_II/IXC}I K KOHCTPYKTHBHOMY
Y4acTUIO B MPUHATUU PEUICHHM, 3aTparMBalollMX UX IpaBa U MHTEPECHl, B TOM YHUCIIE B PA3JIUYHBIX (opmMax OOIIECTBEHHON CaMOOpraHH3alluH,
caMOyTpaBlieHus, OOIIECTBEHHO 3HAYUMOU IeITeIbHOCTH;

OCO3HaAHHBIN BEIOOP Oyaymel mpodeccuu Kak myTh U Croco0 peain3anuu cOOCTBEHHBIX KU3HEHHBIX TJIAHOB;

TOTOBHOCTh OOYYalONUXCs K TPYIOBOM MPOPECCHOHATHHOU NEATETHPHOCTH KaK K BO3MOXKHOCTH Y4YacTHsl B PEIICHHM JIMYHBIX, OOIIECTBEHHBIX,
roCyJapCTBEHHBIX, OOIIIEHAIIMOHATIBLHBIX MTPOOJIEM;

HPAaBCTBCHHOC CO3HAHUC U MMOBCACHUC HAa OCHOBC YCBOCHU S OGH.[C‘IGHOBC‘IGCKI/IX HGHHOCTeﬁ, TOJICPAHTHOTO CO3HAHUA U MOBCACHUSA B IIOJIUKYJIBTYPHOM
MUpE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JUAJIOT C APYTUMHU JIObMH, JOCTUTaTh B HEM B3aMMOIIOHMMAHUS, HAXOIUThH OOIIUE LEJIU U COTPYIHNYATh
JJISL UX TOCTHKCHUS;

pa3BUTHE KOMIIETEHIIMI COTPYIHUYECTBA CO CBEPCTHUKAMU, ETHbMH MIIAJIIIETO BO3pacTa, B3POCIBIMU B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM,
y4eOHO-HMCCIIeI0BATENbCKOM, TPOEKTHON U IPYTHUX BUJAX ACATEIbHOCTH.

yMEHHE SICHO, TOYHO, TPAMOTHO H3JaraTh CBOM MBICIM B YCTHOMW W NMHUCBMEHHOW peyH, MOHUMAaTh CMBICI MOCTaBJICHHOW 3aJayu, BbICTpauBaTh
apryMeHTalNIO, IPUBOIUTE IPUMEPEL U KOHTPIIPUMEPHI,

Mpe/ICTaBJIeHHEe O MaTeMaTH4ecKol Hayke Kak cdepe 4eloBeYeCKOW AesTeNbHOCTH, 00 3Tamax e€ pa3BUTHUS, O €€ 3HAUMMOCTH JUIsl Pa3BUTHUS
OUBUIN3AIIUH,

KpCAaTHUBHOCTb MbIINIJICHUS, HHUIIUATHBA, HAXOAYUBOCTh, AKTUBHOCTDH IIPU PCIICHUU MATCMATUYCCKUX 3a1a4;

KPUTHYHOCTH MBIIIUIEHUS, YMEHUE PaCllO3HABATh JIOTMUECKUE HEKOPPEKTHBIE BHICKAa3bIBAHUS, OTINYATh THIIOTE3Y OT (aKTa;

yMEHHE KOHTPOIUPOBATH MPOIIECC U PEe3yIbTaT Y4eOHON MaTeMaTHYeCKOU JAesITeNLHOCTH;



*  CIMOCOOHOCTH K 3MOIIMOHATLHOMY BOCIIPUSITUIO MATEMATHUECKUX OOBEKTOB, 3a/1a4, PEIICHHA, PacCyKICHUN.
MeTtanpeameTHble pe3yJabTAThI:
Pezynamuenvie YY/I:

*  CIIOCOOHOCTH CAMOCTOSITENIEHO OOHAPYKHUBATh U (POPMYIIMPOBATH yueOHYIO IPOoOIeMy; OPEAEIATh LIeIb Y4eOHOU e TeTbHOCTH, 3a/1aBaTh apaMeTphl
U KPUTEPUHU, 1O KOTOPBIM MOXHO OIpPENEeNUTh, YTO I€Nb JOCTUIHYTa; CTaBUThb U (OPMYJIMPOBATH COOCTBEHHBIE 3a7aud B 00pa3oBaTelIbHOMN
JESTeIbHOCTH U )KU3HEHHBIX CUTYAIMX; Pa3BUBATh MOTUBBI U HHTEPECHI CBOCH MTO3HABATEILHOM eI TEIHHOCTH;

* OLEHUBAaTh BO3MOXKHBIE IOCIEACTBHS JOCTHKCHMS IOCTABJICHHON LEJNU B JAEATEIBHOCTH, COOCTBEHHOM >KM3HM M KU3HU OKPYXKAIOLIUX JIIOIEH,
OCHOBBIBASICh Ha COOOPayKEHUSIX ATUKH U MOPAJIH;

* CIIOCOOHOCTH CaMOCTOSITENIPHO TUIAHUPOBATH aJbTEPHATHUBHBIC IyTH JOCTHKEHUS IIEJIe, OCO3HAHHO BBIOMpaTh Hanbosee 3(hPEeKTUBHBIC CIIOCOOBI
peleHus y4eOHbIX U MO3HABATEIbHBIX 3a/1a4;

*  OLEHUBATh PECYPCHI, B TOM YHUCIIE BpEeMs U Jpyrue HeMaTepuallbHble PeCypChl, HEOOXOUMBIE [T JOCTHKEHUS IOCTABICHHOM LIeNH;

*  OpraHu3oBBIBaTh 3()(PEKTUBHBIN NOUCK PECYPCOB, HEOOXOIUMBIX JUIS JOCTHXKEHHS TOCTABJICHHOM LIeNH;

*  CONOCTaBJIATH NOJYYEHHBIH Pe3ysbTaT AEATEIbHOCTH C IOCTaBIEHHON 3apaHee LEblo;

* yYMEHHE COOTHOCHUTH CBOM JEHCTBHUSA C IUIAHUPYEMBIMU DPE3yJIbTaTaMH, ONpPENEeNATh CHOCOOBI JCHCTBUH B paMKax MpPEUIOKEHHBIX YCIOBHHA WU
TpeOOBaHUI;

* yYMEHHE OCYUIECTBIISITh KOHTPOIb 110 00pasily U BHOCUTh HEOOXOAMMbIE KOPPEKTHUBBI B COOTBETCTBUH C U3MEHSIIOILEHCS CUTYaIUeH;

*  CHIOCOOHOCTh aJIeKBaTHO OLIEHUBATh MPABUIBHOCTb MJIM OIIMOOYHOCTH BBIMOJIHEHUS y4eOHOM 3a1aul, €€ 0ObEeKTUBHYIO TPYAHOCTb U COOCTBEHHbBIE
BO3MOKHOCTH €€ pelleHus;

* yMEHHUE OINpeNeNATh MOHITHA, CO3AaBaTh OOOOIIEHUs, yCTAaHABJIMBAaTh AHAJIOTUH, KIACCU(PHUIMPOBATH, CAMOCTOSTEIBHO BBIOMpPATh OCHOBAHUS U
KPUTEPHUH U1 KilacCu(UKaluy;

* yMEHHUE YCTaHaBJIMBaTh IMPUYUHHO-CJIEICTBEHHBIE CBSI3U; CTPOUTH JIOTHUECKUE PACCYKIEHUS, YMO3AKIIOUEHNUs (MHIYyKTUBHbIEC, TEAyKTUBHBIE U 110
aQHaJIOTMH) ¥ BBIBOIBI;

* YMEHHs CO3/1aBaTh, IPUMEHATh U IPE0OPA30BBIBATh 3HAKOBO-CUMBOJINYECKHE CPEJCTBA, MOJIEIIN U CXEMBbI JIJIs peIlIeHUs] y4eOHBIX U NTO3HABaTEIbHbBIX
3ajay.

Ho3znaseamensnvie YY/[:

* (dopmupoBaHHe YIeOHON 1 OOIIEMOIB30BATEIHLCKON KOMIIETEHTHOCTH B 00JIACTH MCIOJIb30BaHUs HH(OPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHUI
(UKT-kOMIIETEHTHOCTH);

* TIepBOHAYAJBLHBIE MPEACTABICHUS 00 UIEAX U O METOJIaX MaTeMAaTUKH Kak 00 YHUBEPCATbHOM S3bIKE HAYKH W TEXHUKH, O CPEJICTBE MOJICIIUPOBAHUS
SIBJIEHUM U IIPOLIECCOB;



* yMEHHE BUACTh MaTEMaTHUYECKYIO 33/1ady B KOHTEKCTE MPOOIEMHON CUTYyallUU B APYTUX TUCIUIUIMHAX, B OKPYKAIOIIEH JKU3HH,

*  TIOWCK M HaXOXJICHHE 0000IICHHBIX CIIOCOOOB pEIIeHUS 3a/1a4, B TOM YHCJIE, OCYIIECTBICHUE Pa3BEPHYTOr0 MHPOPMAIIMOHHOTO TIOMCKA M MIOCTAHOBKA
Ha €r0 OCHOBE HOBBIX (YUeOHBIX U MTO3HABATEIIBHBIX ) 3a71a4;

* KpPUTHYECKOE OIICHMBAaHWE W HWHTEPHPETHpOBaHWE HWH(OpMANMM C pPa3HbIX TMO3WMIHK, pacrno3HaBaHWE W (PUKCHUPOBAHWE MPOTHUBOPEUYHUS B
WH()OPMAIMOHHBIX HCTOYHUKAX;

*  WCIOJIb30BAHWE PA3TMYHBIX MOJCIHHO-CXEMATHUCCKUX CPEJCTB JJIA MPEACTABICHUS CYIIECTBEHHBIX CBSI3€H W OTHOIICHHUH, a TaK)Ke MIPOTUBOPEUHIA,
BBISIBJICHHBIX B MH()OPMAIIMOHHBIX UCTOYHHUKAX;

*  HAXOXJEHHWE U MPUBOJI KPUTUUECKUX apTyYMEHTOB B OTHOIIEHUH JACHCTBUN U CYXKJICHUN JPYTOro; CIOKOMHOE U pa3yMHOE OTHOIICHUE K KPUTHUECKUM
3aMeUYaHUsM B OTHOIIIEHUU COOCTBEHHOTO CYKJIEHUSI, pACCMOTP MX KaK pecypc COOCTBEHHOTO Pa3BUTHUS;

*  BBIXOJ] 32 PAMKH Y4eOHOTO MpeAMeTa U OCYIIECTBICHHUE IeJICHAIIPABICHHOTO MTOMCKA BO3MOXXHOCTEH I IITMPOKOTO TIEPeHOca CPEJICTB M CITOCOO0B
JIeNCTBUS,

*  BBICTpaMBaHUE MHAWBUAYATbHON 00pa30BaTEIbHON TPAEKTOPHH, C YUETOM OTPAHUYCHHS CO CTOPOHBI APYTHX YYACTHUKOB U PECYPCHBIC OTPaHUUYECHUS,

* YMEHHME MEHSTh U yACPKUBATh Pa3HbIC MMO3UILIMH B IO3HABATEIBHOMN NESITEIbHOCTH;

* yMEHHUE NTOHUMATh U UCMHOJIb30BaTh MaTEMaTHUECKHUE CPEACTBA HATJISAHOCTH (PUCYHKH, YEPTEXKH, CXEMBI U JIp.) JUIS WIUTIOCTPAIH, HHTEPIPETaluy,
apryMeHTaIl1u;

* yMEHHE BBIBUTATh TUIIOTE3bI IPU PEIICHUHU YUEOHBIX 3a/1a4 U MOHUMaHHUs HEOOXOIMMOCTH UX MPOBEPKH;

* TIOHMMAaHUE CYIIHOCTH AITOPUTMHUYECKUX MPEANUCAHUN U YMEHUS JEHCTBOBATh B COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM;

*  CrOCOOHOCTH MJIAHUPOBATH U OCYIIECTBIISATH JESTEIbLHOCTh, HAIIPABJICHHYIO Ha PEIICHUE 33/1a4 UCCIIeI0BATEIbCKOIO XapaKkTepa.

Kommynuxamuenwvie YY/I:

* Ppa3BUTHE CIOCOOHOCTH OCYIIECTBIIATH JCIOBYH) KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAMH, TaK M CO B3POCIBIMH (KaK BHYTpH 00pa3oBaTENbHOM
OpraHu3alyy, TaK W 3a €€ TMpeAeiiaMH), MOAOHpaTh IMAPTHEPOB I JEJIOBOM KOMMYHHMKAIIUA HCXOMASl M3 COOOpaKCHHH pPEe3yJIbTaTUBHOCTH
B3aHMMOJICHCTBUS, a HE JUYHBIX CUMIIATHI;

*  TIPH OCYIIECTBICHUH IPYNIIOBOI pabOTHI OBITh KaK PYKOBOJIUTEIIEM, TaK U WICHOM KOMaH/IbI B pa3HBIX pOJIsX (TEHEpaToOp UCH, KPUTHUK, UCTIOJTHUTEb,
BBICTYHAIOLIUMI, SKCIIEPT U T.11.);

*  KOOPJIWHHUPOBAHHWE W BHITIOJIHEHUE PAOOTHI B YCIOBUSAX PEATBHOTO, BUPTYAIHBHOTO M KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS,

*  pPa3BEpPHYTOE, JOTUYHOE U TOYHOE U3JIOKEHUE CBOEH TOUKH 3PEHUS C UCIIOJIb30BAaHUEM aJI€KBATHBIX (YCTHBIX U MHUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

* pacmo3HaBaHHWE KOH(MDIUKTOTEHHBIX CUTYAIlMi W MPEIOTBpaIleHHe KOH(PIUKTOB 10 UX aKTUBHOM (pa3bl, BHICTpAaUBaHUE JCIIOBON M 00pa30BaTEIIbHON
KOMMYHHKAIUH, U30erast TMYHOCTHBIX OLIEHOYHBIX CY>KICHHI.



IIpenmeTHble pe3yJbTaThl:

Yuawuiica nayuumca:

Monayab «AJredopa 1 Ha4YaJIa MATEMATHYECKOT0 AHAJITHU32»

OCO3HABATh 3HAYCHHE MAaTEMATHYECKON HAyKH JJIs PEIICHU 3a]]a4, BO3HUKAIOIUX B TEOPUH U B IIPAKTUKE; IIUPOTY U B TO XKE BPEMS OTPAaHUYCHHOCTh
MPUMEHEHHsI MaTEMAaTUYECKUX METOJIOB K aHAJIM3Y U UCCIIEOBAaHMIO NTPOLIECCOB U SBJICHUN B IPUPOJE U OOLIECTBE;

0CO3HaBaTh 3HAUYEHHUE IPAKTUKU U BOIIPOCOB, BOSHUKAIOLIMX B CAMOI MaTeMaTHKe, U1 (OPMUPOBAHUS U pa3BUTHSI MATEMaTHUECKOW HAYKHU; HCTOPHIO
Pa3BUTHS MOHATHS YUCIIA, CO3AAHNUS MaTEMaTHUYECKOIO aHAIIN3a,

OCO3HaBaTh 3HAYCHHE HJIEH, METOJOB U PE3yJIbTATOB alreOphl M MAaTEMAaTUYECKOrO aHaju3a JJIsl MOCTPOCHUS MOJENEH peajbHBIX MPOIECCOB U
CUTyalluii; yHMBEPCAIbHBIA XapakTep 3aKOHOB JIOTUKM MaTEMaTHYECKUX PpacCyXICHHH, MX NPUMEHHMOCTb BO BCEX OOJACTAX UEIOBEUECKOM
NEeATEIbHOCTH;

MOHMMATh pa3Inyne TpeOOBaHUH, MPEIBbIBIIEMBIX K I0Ka3aTeILCTBAM B MaTEMaTHKE, €CTECTBEHHBIX, COLIMATbHO—IKOHOMUYECKUX U TYMaHUTaPHBIX
HayKax, Ha MPAaKTHKE;

pa3BHUBATh NIPEACTABICHUE O BEPOATHOCTHOM XapAKTEPE PAIMYHBIX MPOLIECCOB U 3aKOHOMEPHOCTEH OKPYXKAIOIIETO MUAPA;

OIEpPUPOBATh MOHATUAMH: OTPE30K, MHTEpPBaJ, MOJYHHTEPBAJ, MPOMEXYTOK C BBIKOJOTOW TOUYKOH, rpaduueckoe NMpeacTaBIC€HHE MHOXXECTB Ha
KOOPJAMHATHOM MIIOCKOCTH;

MIPOBOJIUTH JTOKa3aTeIbHbIE PACcCyKICHUA 1J11 000CHOBAHUS UCTUHHOCTH YTBEPKICHUIH;

ONEpPUPOBATh MOHATUSAMU: HATYpPAJIbHOE YUCIIO, MHOKECTBO HATYPaJbHBIX YHMCEN, LI€JI0€ YMCIO0, MHOXKECTBO LIENIBIX YHUCEN, OOBIKHOBEHHAs APOOb,
JeCATUYHAs IpoOb, CMEIIAHHOE YUCIIO, PAMOHAIBHOE YHCIIO0, MHOYKECTBO PALlMOHAIBHBIX YHCEIl, HPPALIMOHAIIBHOE YUCIIO, ICHCTBUTEIHHOE YHCIIO,
MHO’KECTBO JIEHCTBUTENBHBIX YUCEII, TEOMETPUYECCKAs HHTEPIIPETALNSA HaTypaJIbHbIX, LENbIX, PALIMOHAIBHBIX, JCHCTBUTEIbHBIX YNCEN,

BBITOJIHATH OKPYTJICHUE PALIMOHATIBHBIX U HPPALMOHAIBHBIX YHCET C 3alaHHON TOYHOCTBIO;

YIHOPSIIOYMBATh YHCIa, 3alMCAHHBIE B BHUJE OOBIKHOBEHHON M JAECATHYHOM ApoOH, YMCia, 3alMCaHHBIE C MCIOJIB30BaHUEM apu(METHYECKOrO
KBaJIpaTHOI'O KOPHS;

BBINOJIHATH CTaHIAPTHBIE TOKIECTBEHHBIE MMPEOOPa30BaHMsI TPUTOHOMETPHUYECKUX, WPPALIMOHAIBHBIX BBIPAXKECHUN;

BJIAJICTh MOHATUSAMU: 3aBUCUMOCTb BEJIMYMH, QYHKILHUS, apTyMEHT U 3HaueHUE (PyHKIMH, 00IaCTh ONpEAEICHUs 1 MHOXKECTBO 3HAUYCHUH (DyHKIHH,
rpaguK 3aBUCUMOCTH, Tpaduk GyHKIUM, HYyIH QYyHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA, BO3PACTAHUE HA YHCIOBOM IPOMEKYTKE, yObIBAaHUE HA
YHCIIOBOM IPOMEXYTKe, HauOoJbIllee U HauMEHbIlIee 3HaYeHHE (PYHKIIMU Ha YUCIIOBOM IPOMEXKYTKE, Ieproandeckast (yHKIHS, IEPHO, YeTHAs U
HedeTHasl PyHKIUH; yMETb IPUMEHSTh 9T ITOHATHUS NPU PEIICHUH 3a]1a4;

BJIAJIeTh MOHATHEM 00paTHas (PYHKIMS; IPUMEHATh 3TO MOHATHE NPH PEILICHUH 3a1a4;

IMPUMEHSTH MIPH PEILICHUHN 33J]a4 CBOMCTBA (DYHKIMI: YeTHOCTb, IEPUOJUUYHOCTh, OTPAaHUYEHHOCTb;

IPUMEHSTH NIPH PEeIICHUHU 3aj1a4 MpeoOpa3oBaHus rpauKoB GYHKLIUH;

BJIAJICTh MOHATUSMH YUCIIOBAsI TOCIEI0BATEIbHOCTD, apu(hMETHUECKast K TeOMETPUYECKasi IPOTrPeccus;

MPUMEHSTH NIPH PEILICHUHU 33J]a4 CBOMCTBA U MPU3HAKU apu()METHUECKON U T€OMETPUIECKOM MPOTPECcCHii;

BJIAJIETh NOHATHEM OECKOHEUHO YOBIBaIOIIAs FEOMETPUUECKasl IPOTrPECCUsl U YMETh IPUMEHSTh €0 NPH PEIeHUH 3a/1a4;



BBITIOJTHATH BBIYUCIICHUS U IPE0Opa30BaHusl BhIPAXKEHHM, COIepIKalIUX JeHCTBUTENbHBIEC YHCIIa, B TOM YHCIIE KOPHU HAaTYpaJlbHBIX CTEECHEH;
BBITIOJIHATH CTaHIAPTHBIE TOXK/IECTBEHHBIE TPE0OPa30BaAHUS UPPALMOHABHBIX BhIPAKEHHUI;

OBJIAJIETh OCHOBHBIMU THUIIAMH WUPPAIIMOHAIBHBIX, CTENICHHBIX YPAaBHEHUH W HEPABCHCTB M CTAHJAPTHHIMU METOJAMH WX PEIICHUI U MPUMEHSThH WX
MIPH PELICHUH 3a7ad;

BJIAJICTh MOHATHEM CTENEHHAs (PYHKIMS; CTPOUTD €€ rpaduK U YMETh IPUMEHSATh CBOMCTBA CTETIEHHOW ()YHKIIMU NIPU PELICHUH 3a/1a4.

MEPEBOANTH IPAAYyCHBIE MEPHI YIJIOB B paJluaHHbIe M HA000POT;

CTPOUTH YHCIIOBYIO OKPYKHOCTb Ha KOOPJMHATHON TNIOCKOCTH;

OTKJIA/IbIBATh HA YUCIIOBOW OKPY>KHOCTH 3HAYCHHS PA3JINYHBIX YTIIOB;

BBISIBIISITH CBSI3b MEXKAY IE€KaPTOBBIMU KOOPIMHATAMHU M KPUBOJUHEHHOM KOOPAMHATON TOUYKH HA YUCIOBON OKPY>KHOCTH;

OIEepPUPOBATH TEPMUHAMHU: CUHYC, KOCHUHYC, TAHTCHC, KOTAHT€HC, aPKCUHYC, aPKKOCUHYC, apKTaHT€HC, AaPKKOTAHT'€HC;

MPUMEHSTH CBOMCTBA CHHYCA, KOCUHYCA, TAHI'€HCA M KOTAHTE€HCA: 3HAKH 110 YEeTBEPTSAM, COXpAaHEHUE 3HAUECHUS MPU U3MEHEHUH YyTJIa Ha 1IeJI0€ YHUCIIO0
000pOTOB, YETHOCTh KOCHHYCA M HEYETHOCTh CUHYCA, TAHT€HCA M KOTAHTCHCA;

OIIPEAETATh 3HAUYCHUS CHHYCa, KOCHHYCA, TAHTCHCA U KOTAHTeHCA YIJIOB Ha YHCIIOBOI OKPY>KHOCTH;

paboTtath ¢ TabIUIIeH TPUTOHOMETPUIECKUX (POPMYJI;

MOHUMATh CYIIHOCTb, 3aMUCh U MPUMEHEHHE (HOPMYJIT IPUBEICHUS;

BJIAJIETh TOHATUSAMH TPUTOHOMETPHUECKHE (QYHKIHU: ) =SinX,Yy =CO0SX,Yy =1gX, Yy = CtgX ; CTpOUTh UX TpadUKU U yMETh NPHUMEHSTH CBOICTBA
TPUTOHOMETPHYECKUX (DYHKIUI ITPH PEIICHUHN 3a/1a4;

IPUMEHATH (POPMYITBI CIOKEHHSI TPY TPeoOpa30BaHUN TPUTOHOMETPHUECKHUX BBIPAKEHHIA;

NPUMEHATH (POPMYITBI JBOWHOTO apryMeHTa B paboTe ¢ TPUTOHOMETPHUYECKHMH BBIPAKEHHSIMU;

NPUMEHATH (POPMYIIBI TOHMKEHUS CTETIEHH B pab0Te C TPUTOHOMETPUYECKHUMH BBIPAKECHUSIMU;

peoOpa3oBbIBATh CyMMbI TPHTOHOMETPHUECKUX (DYHKIMHA B IPOU3BEACHUS;

peoOpa3oBHIBATh MPOU3BECHUS TPUTOHOMETPUYECKUX (PYHKLIUH B CyMMBI;

npeoOpa3oBbIBaTh BeIpaxeHuss 4SIiN X+ BCosx k Bumy Csin(x+t);

[IPaBWJIbHO HAXOJWUTh 3HAYEHMs APKCHHYCOB, aDKKOCUHYCOB, ApKTAHI€HCOB U aPKKOTAaHT€HCOB YHUCEIT;
MPUMEHSTH COOTBETCTBYIOIINE (POPMYIIBI PEIICHUS MPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUH;

BBISIBJISITH CPEAM NTPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUM YaCTHBIE CITydau;

IIPUMEHATh K Pa3IMYHBIM TPUTOHOMETPUYECKUM YPAaBHEHHAM OIPEIEICHHBIE METOABI X PEIICHUSA: BBEICHUE HOBOM NIEPEMEHHOM, Pa3IOKEHUE Ha
MHO>KUTENH, BBEIEHUE BCIIOMOIaTE€IbHOTO apryMEHTa,

pelaTh 0HOPOAHBIE TPUTOHOMETPUYECKUE YPABHEHUSI PA3JIMUHbIX CTEIIEHEH;

BJIaJICTh MOHATUAMU: POU3BOJHAS (DYHKIIMH B TOUKE, TPOU3BOAHAS (PYHKIINH;

BBIYUCIISATH MPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKINI 1 UX KOMOWHAIINIA;

IPUMEHSTH MpaBuia TuddepeHnpoBanns QyHKINN;

MOJIb30BaThCsl (POPMYJIION BBIYUCICHUS IPOU3BOIHON CIIOKHON (DYHKIIMU;



MPUMEHSTh TCOMETPUUECKUN M (PU3MUECKUI CMBICIIBI IPOU3BOJHOM HA IPAKTUKE;

UCCle10BaTh (PyHKIIMM HA MOHOTOHHOCTD U 3KCTPEMYMBI;

CTPOUTH TPaQUKH U MPUMEHATD K PELICHUIO 33]1a4, B TOM YHCJIE C TapaMEeTPOM;

BJIaJICTh MOHATHEM KacaTelbHas K rpaduKy QyHKIIMH U YMETh IPUMEHSATh €0 IPU PEUICHUH 3a/1a4.

Yltamuﬁc;l ROJIyuum 603.MO0MCHOCHb HAYUUMbCA .

*  ONEepHUpPOBATh MOHATUEM ONpPEAEICHUS, OCHOBHBIMU BUJIAMHU OTIpE/IEIeHUI, OCHOBHBIMHU BHJIaMH TEOPEM;

* TIOHMMATh CyTh KOCBEHHOTO JJOKa3aTeIbCTBA;

*  ONEepUpPOBATh YHCIOBHIMH MHOXKECTBAMU TP PEIICHUU 3a/1aY;

*  BBINOJHATH TOKAECCTBEHHBIE MPEOOPA30BaHNS TPUTOHOMETPHUYECKIX M UPPALMOHATBHBIX BBIPAKEHUIT;

*  BJAJETh MOHATHEM aCHMIITOTHI U YMETh €r0 IPUMEHSTh IIPU PELICHUH 33/1a4;

*  CcBOOOJHO BJIAJE€Th CTAHIAPTHBIM aNIapaToM MaTEMaTHYECKOT0 aHAIN3a JUIs BEIYUCICHUS TPON3BOIHBIX (DYHKIMH OJJHOH MepeMEeHHOMH;

e 1uddepeHIpoBaTh TPUTOHOMETPUUYECKHUE U 0OpaTHbIE TPUTOHOMETpUUYECKHE (DYHKIUH;

* CBOOOAHO NMPHMEHSTH anmapaT MaTeMaTH4YecKOro aHaIu3a JJIs MCCIIeAOoBaHMs (QYHKIMH M IMOCTPOCHHS TpaduKOB, B TOM YHCIE MCCIEIOBAHHSI HA
BBIITYKJIOCTb;

*  YMETh IPUMEHATH IIPH PEIICHUH 33124 CBOWCTBA HETIPEPHIBHBIX (DYHKITHH.

Hcnonvzoeamso npuoﬁpememtble 3HARUA U YMEHUA 6 npakmutteamﬁ OeAmeIbHOCHU U NOGCEOHEBHOU HCUIHU O1A:

® TEOPETUKO-MHOKECTBEHHOI'O fA3bIKAa M S3bIKA JIOTMKU JUISI ONMMCAHMS peajbHBIX IPOLIECCOB U SIBICHUI, NPU PELIEHUHU 3aJad APYTuX Y4eOHBIX
IIPEAMETOB;

® JI0Ka3aTEeIbHBIX PACCYKICHUN B CUTyalUsIX IIOBCEAHEBHOM )KU3HU, IIPU PELICHUU 3a1a4 U3 JPYTUX [IPEIMETOB;

® 3aIlMCH, CPAaBHEHHUs, OKPYTJICHUS YUCIIOBBIX IaHHBIX PEaJIbHbIX BEJIMYUH C UCIIOJIB30BAHUEM PA3HBIX CUCTEM U3MEPECHUS;

e ompeneneHus 1Mo rpagukaM M UCIOJb30BaHUS MPU PEIICHUS MPUKIAJHBIX 337a4 CBOMCTB peaJIbHBIX MPOIECCOB U 3aBHCUMOCTEH (HanOoiblIue U
HalMEHbUINE 3HAYEHUs], TPOMEKYTKH BO3pacTaHUs U yObIBaHUS (YHKINHU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA, ACUMITOTHI, TOUKH Ieperuda, nepuos u
T.IL.);

® MHTEPIPETUPOBAHUS CBOMCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKOU CUTYyaLUH;

e oIpeeneHus o rpagukaM NpocTeUIINX XapaKTePUCTHK NEPUOINIECKHUX IIPOLIECCOB B OMOIOTUH, SKOHOMUKE, My3bIKE, paJIMOCBSI3H U Jp. (aMILUIUTYa,
Mepuoa U T.11.);

® peuleHHs NPUKIAIHBIX 337a4 U3 OMOJOTHM, (PU3MKH, XUMHUH, SKOHOMHKH U JIPYTUX MPEIMETOB, CBS3aHHBIX C HCCIIEJOBAHUEM XapaKTEPUCTHK
IIPOLIECCOB; MHTEPIIPETUPOBAHNS ITOJIyYEHHBIX PE3YJIbTaTOB;

® IIPAaKTUYECKHUX PacyeToB IO (hopMyJiaM, C UCIIOJIb30BaHUEM IPU HEOOXOIUMOCTH CIIPABOYHBIX MAaTEPUANIOB, KAJIBKYJISITOPA, KOMIBIOTEPA;



MMOCTPOCHUSA U UCCIICAOBAHUSA HpOCTefILLIHX MaTEeMaTHYCCKUX Moz[eneﬁ;

OIMUCAHUSA U UCCIICAOBAHUS C TIOMOIIBIO N3YHACMbIX HOHSITHHI PCATBbHBIX SaBHCHMOCTeﬁ;

MHTEPIIPETALUU PE3YIbTATOB PEIICHU 3aa4 ¢ YYE€TOM OIPAaHUYECHUM, CBSI3aHHBIX C PEalbHBIMU CBOMCTBAMH PAacCMATPUBAEMBIX IIPOLECCOB U
SIBIICHU;

pelieHus TeOMETPUUECKUX, (PU3NUECKHX, SKOHOMUYECKUX M JAPYTUX MPUKIATHBIX 3a7ad, B TOM YHCIIC C HCIOJIb30BAaHUEM IPHU HEOOXOIUMOCTH
CIIPAaBOYHBIX MAaTEPUAIIOB.

Monyab «I'eomeTpusi»

Yuawuiica nayuumca:

[IOHMMAaTh 3HAYEHHE N'€OMETPHUH I pELIEHHS 3a]]a4, BOSHUKAIOLINX B TEOPUH U B IPAKTUKE; IIUPOTY NMPUMEHEHUS TEOMETPUYECKUX 3HAHUH K aHAJIN3Y
U MCCJIEIOBAHUIO PEaIbHBIX IPEAMETOB U SBJICHUN B IPUPOJIE U OOIIECTBE;
MOHMMAaTh 3HAYCHHE MPAKTUKUA U BOIPOCOB, BOSHUKAIOIIUX B CaMON reoOMeTpUH, sl (OPMUPOBAHUS U PA3BUTHS F€OMETPUH KaK MaTeMaTUYeCKON
HayKH;
UMETB IPEJCTABICHUSA O BO3MOXXHOCTU T€OMETPUN I ONIMCAHUS CBOMCTB PEaIbHBIX IPEAMETOB U MX B3aMMHOI'O PACIIOIOKCHHUS,
OCO3HABaTh POJb AKCMOMATHKM B TI'€OMETPHH; BO3MOJKHOCTb IIOCTPOCHMS TI€OMETPHUYECKMX TCOPUU HAa aKCMOMAaTHYECKOW OCHOBE; 3HAYCHUE
aKCMOMATHKH JUTSI IPpyTUX o0nacTeil 3HaHUA U TS TPAKTHUKH;
pa3nuyath TpeOOBaHUS, MPEIbIBISIEMbIE K JI0KA3aTeIbCTBAM B T€OMETPHH, alredpe, eCTeCTBEHHBIX, COLUATbHO—IKOHOMHYECKUX U TYMaHUTAPHBIX
HayKax, Ha MPAaKTHKE;
UCCIIeIoBaTh YEpPTEKHU, BKJIIOYash KOMOMHAaUMU (pUryp, M3BIeKaTh, MHTEPIPETUPOBATh M MpPeoOpa3oBbIBaTh MHGOpPMALMIO, MPEACTABIECHHYIO Ha
4epTekKax;
pemarh 3aa4d F€OMETPUUYECKOrO COAEpXkKaHUsA, B TOM YMCIIE B CUTyalUsAX, KOIJAa alrOPUTM PELICHUs HE CIEAYET SBHO U3 YCJIOBHs, BBIIIOJIHATH
HEOO0XOAUMBIE JJISl PEIICHUS 331a4H JOTIOJIHUTEIbHBIC TIOCTPOCHUS, UCCIIEA0BATh BOZMOKHOCTh IPUMEHEHHUS TeOpeM U (POpMYII JJIs peIieHus 3a/1a4;
yMeTb (POpMYIHPOBATH U JIOKA3bIBATH T€OMETPUUYECKHIE YTBEP)KIACHHS;
UMETb MPEICTABICHHUS 00 aKCHOMaX CTEPEOMETPUH U CIEICTBHUAX U3 HUX U YMETh IPUMEHSTh UX IPU PEIICHUH 3a/1a4;
HMMETH IIPEJCTABICHUE O CKPEIUBAOLIUXCS IPSIMBIX B IIPOCTPAHCTBE U YMETh HAXOIUTh YTOJ U PACCTOSTHUE MEXIY HUMU;
IIPUMEHATH TEOPEMBI O MAPAIUICIIBHOCTHU MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE IIPU PELLICHUH 3a/1a4;
YMETb IPUMEHSTH MapajlieIbHOE MPOSKTUPOBAHUE IS H300paxeHus Quryp;
YMETb IPUMEHSATH NEPIEHANKYIIPHOCTU NPSIMOM U IJIOCKOCTU IIPU PELLIEHUY 3ajay;
BIAJIECTh NOHATUSAMU OPTOTOHAJIBHOE IPOEKTHPOBAHME, HAKIOHHBIE W HMX IMPOEKIMH, YMETh NPUMEHATH TEOPEMY O TPEX NEPIEHIUKYISIpax IpU
peLIeHuN 3a/1ay;
BJIAJICTh MOHATUSAMH PACCTOSTHUE MEXY (PUrypaMu B MPOCTPAHCTBE, OOIIUIT MEPIEHAUKYIISIP IBYX CKPEIIMBAIOLINXCS MPSAMBIX U YMETb IPUMEHSTh UX
IIPY PELICHNN 33]1a4;
BJIAJICTh MOHATHEM YTOJI MEXAY IPAMOH U INIOCKOCTBIO M yMETh IPUMEHSATH €TI0 IIPU PELICHUHN 33134,
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BJIAJIETh NIOHATUSAMHU JBYTPAHHBIN YIOJI, yTOJI MEXKAY IUIOCKOCTSAMMU, IIEPIIEHIUKYJIIIPHBIC INIOCKOCTU U YMETh IPUMEHSTh UX IIPU PELICHUHN 3a/1a4;
BJIAJICTh NIOHATUSAMHU KacaTeJIbHbIC IIPSAMBIE U INIOCKOCTU U YMETh IPUMEHSATh UX IIPU PEILICHUH 3a1a4;

pacro3HaBaTh Ha YEPTEKAX U MOJEIAX IIPSAMOM U HAKJIOHHBIN ITapajuIeIICUIIe]l, IPSMYIO U HAKJIIOHHYIO IIPU3MBIL, IMPAMUJY, YCEUECHHYIO ITUPAMULY,
IIPABUIIBHYIO IIPU3MY U IMPAMUY; COOTHOCUTB 3TH TPEXMEPHBIE OOBEKTHI C UX ONUCAHUSIMU, U300paKEHUIMU;

n300pakaTh NPSAMON W HAKJIOHHBIN MapajieNenune], NpsMyl0 U HaKJIOHHYIO MPU3MbI, MUPaAMUIY, YCEUEHHYIO MUpaMULy, IPABUIBHYIO MIPU3MY U
nupamMuuy;

CTPOUTH CEYEHUS IIPSIMOTO U HAKJIOHHOIO MTapaJUIEICIUIIE 0B, IPIMON U HAKJIIOHHOW IIPU3M, IUPaMUbl, YCEUEHHON TUPaMUIbl, IPABUIILHON IPU3MBI
Y IUPAMHU/IBI;

pa3anyaTh ¥ aHAIM3UPOBATH B3aUMHOE PACIIONIOKECHUE OCHOBHBIX MHOTOI'PAaHHUKOB B IIPOCTPAHCTBE;

BBIYHCIIATH IUIOIIAAb IOBEPXHOCTH MPSMOT0 M HAKIIOHHOTO MapaJUIeICIUIIEIOB;

BBIYUCIIATH TUIOLAAb [IOBEPXHOCTH IIPU3MBI;

BBIYUCIIATH IUIONIAb [IOBEPXHOCTHU MIUPAMUIBI U YCEYEHHON MTUPAMUIBL;

UMETH IPEJCTABIECHNE O TeopeMe Diiiepa, IPaBUIbHBIX MHOTOTPAHHUKAX;

CTPOUTH CEYEHUsI MHOIOTPAHHUKOB C UCIIOJIb30BAHUEM PaA3JIMYHBbIX METOAOB, B TOM YHCJIE U METOAA CIICO0B.

anmuﬁm ROJIy4um 603MOHCHOCHLb HAYUUMbCA .

UMETb MPEJCTaBICHUE 00 aKCHOMAaTUYECKOM METO/IE;

BJIAJICTh IOHATHEM F'€OMETPUYECKHE MECTA TOUEK B IIPOCTPAHCTBE U YMETh IIPUMEHSATD UX Ul PEIICHUS 3a/1a4;

YMETb IPUMEHSATS JUIsl PELIEHUS 3a]]a4 CBOMCTBA IIJIOCKUX U IBYTPAaHHBIX YIJIOB, TPEXTPAHHOTO YIJIa, TEOPEMbI KOCUHYCOB ¥ CHHYCOB JUIsl TPEXTPaHHOIO
yTia;

MMETh IPEJCTABIEHUE O IIJIOLAAN OPTOrOHAJIBHOM MPOEKINY;

MMETH IPEJCTABICHNE O TPEXIPAHHOM M MHOTOTPaHHOM YTJI€ M IPUMEHATh CBOMCTBA IUIOCKUX YIJIOB MHOIOTPAHHOTO YIJIA IIPH PEIICHNN 33/ad4;
BJIa/IETh NOHATUEM NEPIEHIUKYIISIPHOE CEYEHHE NTPU3MBI M YMETh IPUMEHSATH €T0 NPU PELIECHUU 3a/1a4;

MMETH NPEICTABICHUE O JBOMCTBEHHOCTH NPAaBUIbHBIX MHOIOIPaHHUKOB;

BJIa/IETh NOHATUAMU LIEHTPAIbHOE U NTAPAIIIEIILHOE IPOEKTUPOBAHKUE U IPUMEHATD UX IIPU IOCTPOEHUH CEUEHU I MHOTOTPaHHUKOB METOIOM IPOEKIIUI;
MMETH MPEICTABICHUE O Pa3BEPTKE MHOTOTPAHHUKA M KpAaTYaWIlEM ITyTH Ha TIOBEPXHOCTH MHOTOTPaHHUKA;

YMETb pelIaTh 3a/la4y Ha IUIOCKOCTH METOJAAMU CTEPEOMETPHUU.

Hcnonvzoeams npuoﬁpememtble 3HAHRUA U YMEHUA 6 npakmutteamﬁ OeAmeIbHOCHU U NOGCEOHEBHOU HCUIHU OIA:

OIMCaHUs PEeaIbHBIX CUTYaINil Ha S3bIKE TEOMETPHH;

pelIeHrs TPaKTUUECKUX 3a/1a4, CBA3aHHBIX C HAXOKJIEHUEM F€OMETPUUECKHUX BEJIMYUH (MCIOJIB3YS MPU HEOOXOAUMOCTH CIIPABOYHUKHU M TEXHUYECKHE
CpeJIiCTBA);

MIOCTPOCHUI F€OMETPUUECKUMU HHCTPYMEHTaMH (JIMHEWKa, yTOJbHUK, IUPKYJIb, TPAHCIIOPTHUD);
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COCTaBJICHHSI C HCIOJIb30BaHUEM CBOWCTB F€OMETPHUECKHUX (DUTYp MAaTEMAaTUUECKUX MOJIENEN ISl pelIeHrs 3a/1a4 IPaKTUUECKOT0 XapakTepa U 3aaa4
13 CMEXHBIX JUCIUIUIMH, UCCIAEAOBAHUS MOJYYSCHHBIX MOJIeNIE U MHTEPIPETALIMH Pe3yJIbTaTa.

11 kaace

JINYHOCTHBIE pe3yabTaThI:

BOCIIMTAHUE POCCUHCKON IpakAaHCKOW MIEHTHUYHOCTH: MaTPUOTH3Ma; TOTOBHOCTU K CIyKeHUIO OTeuecTBy, €ro 3alluTe; OCO3HAHUS POCCHICKON
UJCHTUYHOCTHU B MOJUKYJIBTYPHOM COLIMYME; YyBCTBA MPUYACTHOCTU K UCTOPUKO-KYJIBTYPHOM OOIIHOCTH POCCHIICKOTO Hapoa u cyasoe Poccuy;
MHUPOBO33pEHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, 3HAUMMOCTH HayKH, TOTOBHOCTh K Hay4YHO-TEXHHUYECKOMY TBOPUYECTBY,
BJIaJICHHE JJOCTOBEPHOI MH(OpMAIHel 0 MEPeaOBbIX TOCTHKEHUAX U OTKPBHITUSAX MUPOBON M OT€UECTBEHHON HayKH, 3aMHTEPECOBAHHOCTD B HAYYHBIX
3HaHUAX 00 YCTPOMCTBE MUpa M OOIIECTBA;

TOTOBHOCTb U CHOCOGHOCTB K CaMOpa3BUTHUIO, caM006pa303aHH10 U CaMOBOCIIMTAHUIO B COOTBETCTBUH C O6H.I€‘-I€J'IOBC‘ICCKI/IMI/I OECHHOCTIAMU H
ujeanaMu TpakJJaHCKOTO OOIIEeCTBa;

TOTOBHOCTh W CIOCOOHOCTH K OOpa30BaHMIO, B TOM 4YHUCJIE CaMOOOpa3OBaHWIO, HAa MPOTSDKEHWU BCEH JKU3HH, CO3HATEIBHOE OTHOIICHUE K
HEMpPEephIBHOMY 00pa30BaHUIO KaK yCIOBHUIO YCIENTHON MPO(deCcCHOHAIbHONU U 00IIECTBEHHOM 1€ATEIbHOCTH;

OpucHTAIUA 06yqa101111/1xc;1 Ha pcajin3aluio MO3UTUBHBIX KU3HCHHBIX MCPCICKTUB, NHUIITUATUBHOCTb, KPEATUBHOCTb, TOTOBHOCTbL U CHOCOGHOCTB K
JTUYHOCTHOMY CaMOOTIPEENIEHUIO, CHIOCOOHOCTh CTaBUTh LIETH U CTPOUTH KU3HEHHbIE TJIaHBI,

TOTOBHOCTL K JJOTOBOPHOMY PCTYJIUPOBAHUTIO OTHOILIEHUN B Trpynarie ujimn COI_[I/Ia.]'H:HOI\/'I opraHuzalv, rOTOBHOCTb 06yqa101111/1xc;1 K KOHCTPYKTHBHOMY
y4acTUIO B MPUHATHUU PEUICHUM, 3aTparMBalolIMX WX IpaBa U MHTEPECHl, B TOM YHUCJIE B PA3IMYHBIX (opmax OOIIECTBEHHON CaMOOpraHH3alluH,
caMOyTpaBlieHus, OOIIECTBEHHO 3HAYUMOU IEATeIbHOCTH;

OCO3HaAHHBIN BEIOOP Oyaymei mpodeccuu Kak myTh U Croco0 pean3anuy cOOCTBEHHBIX KU3HEHHBIX TJIAHOB;

TOTOBHOCTh OOYyYalolmuXcs K TPYIOBOM MPOPECCHOHATHHOU NEATETHHOCTH KaK K BO3MOXKHOCTH YYacTHsl B PEIICHHH JIMYHBIX, OOIIECTBEHHBIX,
roCyJapCTBEHHBIX, OOIIEHAIIMOHATBLHBIX MTPOOIIEM;

HPAaBCTBCHHOC CO3HAHUC U MMOBCACHUC Ha OCHOBC YCBOCHU S OGH.[G‘IG.HOBG‘IGCKI/IX LIGHHOCTGI\/'I, TOJICPAHTHOTO CO3HAHUA U MOBCACHUSA B IIOJIUKYJIBbTYPHOM
MUpE, TOTOBHOCTH ¥ CIIOCOOHOCTH BECTU JUAJIOT C APYTUMU JIObMH, JOCTUTaTh B HEM B3aMMOIIOHMMAHUS, HAXOIUThH OOIIUE LEU U COTPYIHNYATH
JJISL UX TOCTHKCHUS;

pa3BUTHE KOMIIETEHIIUI COTPYIHUYECTBA CO CBEPCTHUKAMU, ETHbMH MIIAJIIIETO BO3pacTa, B3POCIBIMU B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM,
y4eOHO-HMCCIIeI0BATENbCKOM, TPOEKTHON U IPYTHUX BUJAX ACATEIbHOCTH.

yYMEHHE SICHO, TOYHO, TPAMOTHO H3JaraTh CBOM MBICIM B YCTHOMW W NMHUCBMEHHOM peyH, MOHUMAaTh CMBICI MOCTaBJICHHOW 3aJayu, BbICTpauBaTh
apryMeHTalNIO, IPUBOIUTE IIPUMEPEI U KOHTPIIPUMEPHI,

Mpe/ICTaBJIeHHEe O MaTeMaTH4ecKol Hayke Kak cdepe 4eloBeYeCKOW AesTeNbHOCTH, 00 3Tamax e€ pa3BUTHUS, O €€ 3HAUMMOCTH JUIsl Pa3BUTHUS
OHUBUIN3AIIUH,

KpEaTUBHOCTb MBIIIJICHHSI, HHUIIMATHUBA, HAXOTYMBOCTh, aKTUBHOCTb IIPH PEIICHUH MaTEMaTHYECKUX 3aay;

KPUTHYHOCTH MBIIIUJICHUS, YMCHUC PACIIO3HABATD JIOTHYCCKUC HCKOPPCKTHLIC BLICKA3bIBAHHW A, OTJIMYATh THIIOTC3Y OT (baKTa;

yMEHHE KOHTPOJIUPOBATh MPOLECC U Pe3yJIbTaT y4eOHO MaTeMaTH4eCKON AesITeNbHOCTH;
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*  cnocoOHOCTh K AMOIMOHAIILHOMY BOCHPHUSATHIO MATEMaTHYECKHX OOBEKTOB, 3ajay, peIICHHH, pacCyKACHUH.

MeTtanpeaMeTHble pe3yabTaThl:
Pezynamuenvie YY/I:

*  CIIOCOOHOCTH CAMOCTOATEIIEHO OOHAPYKUBATH M (HOPMYJIUPOBATH YICOHYIO TPOOJIEMY; OTIPEIETATh 1eJIb Y4eOHOM AeSITEIIbHOCTH, 3a1aBaTh MTApaMETPhI
U KPUTEPUHU, 1O KOTOPHIM MOXKHO OIPENEeNUTh, YTO IIeNb JOCTUTHYTa; CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a7auyd B 0Opa3oBaTEIbHOM
NEeSITeIbHOCTH U KU3HEHHBIX CUTYAIUsIX; pa3BUBATh MOTHBBI U MHTEPECHI CBOEH MMO3HABATEIHHON AESITEbHOCTH;

* OLEHUBATh BO3MOXKHBIE TOCIEACTBHS JOCTHKCHMS TOCTABICHHOM IENU B JAEATEIBHOCTH, COOCTBEHHOM >KM3HM M KU3HU OKPY)KAIOLIUX JIIOJCH,
OCHOBBIBAsSICh Ha COOOPAKEHUSAX 3TUKHU U MOPAJIH;

*  CIIOCOOHOCTH CaMOCTOSITEJILHO IUIAHUPOBATh albTEPHATHBHBIC MYTH JOCTH)KEHUS LiEJel, OCO3HAHHO BBHIOMpaTh Hanbojee 3(PQPeKTHBHBIE CIOCOOBI
pelieHrs yueOHbIX U M03HaBaTENbHBIX 33/1a4;

* OLEHUBATh PECYPCHI, B TOM YHUCIIE BpeMs U Jpyrue HeMaTepuallbHbIe PeCypChl, HEOOXOUMBIE [T JOCTHKEHUS MTOCTaBICHHOM LIeNH;

*  OpraHu30BBIBAaTH 3((PEKTUBHBINA OUCK PECYpPCOB, HEOOXOIUMBIX AJIsi JOCTHKEHUSI TIOCTABJICHHOM LIETH;

*  CONOCTAaBJIATH NOJYYCHHBINH PE3ybTaT AEATEILHOCTH C OCTABICHHON 3apaHee LEebio;

* yMEHHME COOTHOCHTH CBOU JCHCTBHS C IJIAHUPYEMBIMU pe3yJbTaTaMH, ONpPEIENSITh CIOCOOBI NEHCTBUN B paMKaX MpPeIOKEHHBIX YCIOBHM U
TpeOOBaHUH;

* yMEHHE OCYLIECTBISTh KOHTPOJIb MO 00pa3Ily U BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI B COOTBETCTBUU C U3MEHSIOLICICS CUTYyallUei;

*  CHOCOOHOCTH aJIeKBaTHO OLIEHUBATh MPABHIBHOCTH WJIM OIIMOOYHOCTH BBIMOJHEHUS Y4eOHOH 3a1a4d, €€ 0OBEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE
BO3MOXHOCTH €€ PENICHMUS,

* yMEHHUE OIpEeNeNATh MOHATHSA, CO3AaBaTh OOOOIICHHUS, yCTaHABIMBATh AHAJIOTHH, KIACCU(PHUIMPOBATH, CAMOCTOSTENFHO BBHIOMpATh OCHOBAHUS U
KpUTEpUHU U1 Ki1acCU(UKALINY;

* yMEHHE yCTaHaBIMBATh MPUUYUHHO-CIIEICTBEHHBIC CBSI3U; CTPOUTH JIOTHUECKUE PACCYKICHUS, YMO3AKIIOUeHNUS (MHIYyKTHBHbIC, TEAYKTUBHBIE U 110
AQHAJIOTUH) ¥ BHIBOJIBI;

*  YMEHHS CO3/1aBaTh, IPUMEHATH U MPE0OPa30BHIBATH 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA, MOJEIIN U CXEMBI JJIS peIIeHUs] y4eOHBIX U MO3HABATEIbHBIX
3azad.
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Ho3znaseamensnvie YY/[:

* (opmupoBaHue yueOHOUH 1 00IIENOIB30BaATEIHCKOM KOMIIETEHTHOCTH B 00JIACTH MCIIOIH30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA
(MKT-KOMITIETEHTHOCTH);

* MepBOHAYAIbHBIC MMPEACTABICHUS 00 HIEAX U O METO/IaX MAaTEeMAaTHKHU Kak 00 YHUBEPCAILHOM SI3bIKE HAYKH M TEXHUKH, O CPEIICTBE MOACIUPOBAHUS
SIBJIEHUM W TIPOLIECCOB;

* yMEHHE BUACTh MaTEMaTHYECKYIO 33/1ady B KOHTEKCTE MPOOIEMHON CUTYyallUU B APYTUX TUCIUIUIMHAX, B OKPYKAIOIIEH JKU3HH,

* [IOMCK U HaxoXJeHHe 0000IIEHHBIX CITIOCOOO0B pelleH s 3a7a4, B TOM YHCIIe, OCYIIECTBIEHNE Pa3BepPHYTOr0 HHGOPMAIIMOHHOTO MIOMCKA U TOCTAHOBKA
Ha €r0 OCHOBE HOBBIX (YUeOHBIX U MTO3HABATEIIBHBIX ) 3a71a4;

* KPUTHUYECKOE OIICHMBAaHHE W HWHTEPIPETHpOBaHHE HH(OpPMALMKU C pa3HbIX MO3UIUH, paclo3HaBaHWE U (PUKCUPOBAHHE MPOTHUBOPEUHS B
WH(OPMAIIMOHHBIX HCTOYHUKAX;

*  HCIMOJb30BaHHE PA3IMYHBIX MOJEIbHO-CXEMaTHUECKUX CPEACTB Ul MPE/ICTABICHHSI CYIIECTBEHHBIX CBSI3€d M OTHOIICHUM, a TaKyKe MPOTUBOPEUNH,
BBISIBJICHHBIX B MH(DOPMAIIMOHHBIX UICTOYHHUKAX;

*  HaXOXXJEHHUE U MPUBOJ KPUTHUUYECKUX apIyMEHTOB B OTHOIICHUH JEHCTBUI U CYKIEHHI IPYyroro; CIOKOMHOE U pa3yMHOE OTHOIICHHE K KpUTHUYECKUM
3aMeUYaHUsM B OTHOIIIEHUU COOCTBEHHOTO CYKJIEHUSI, pACCMOTP MX KaK pecypc COOCTBEHHOTO Pa3BUTHUS,

*  BBIXOJ 32 paMKH y4eOHOI0 MpeMeTa U OCYIIECTBICHUE [EJICHAIIPABICHHOI0 MOMCKA BO3MOXHOCTEH Ui IIMPOKOT0 MEpeHoca CPeACTB U CIIOCOOO0B
JIeNCTBUS,

*  BBICTpPaMBaHHME UHAUBHUAYAIbHON 00pa3oBaTeIbHON TPACKTOPUH, C YUETOM OTPAHUUYEHUS CO CTOPOHBI APYTHUX YUaCTHUKOB U PECYPCHBIE OTPAaHUYEHNUS;

* yYMEHHUE MEHSTh U yACPKUBATh PA3HbIC MO3UIINY B TIO3HABATEIILHON JIeATEIHHOCTH,

* yMEHHE MOHMMATh M MCIIOJIb30BaTh MATEMaTHUECKUE CPEACTBA HATJISIIHOCTU (PUCYHKH, YEPTEXKHU, CXEMBI U JIp.) AJIS WLTIOCTPALIH, HHTEPIPETAIIH,
apryMeHTaluu;

* yMEHHE BBIJBUTaTh TUIIOTE3bI IPU PELICHUN YYeOHBIX 3a/1a4 U IOHUMaHUA HEOOXO0IMMOCTH HX POBEPKHU;

* IIOHMMaHHUE CYHIHOCTH AITOPUTMHYECKUX MPEINMCAHUNA U YMEHHS JEHCTBOBATH B COOTBETCTBUU C MPEIOKEHHBIM aJITOPUTMOM;

*  cnocoOHOCTh TUIAHUPOBATDH U OCYIIECTBIATH AESATEILHOCTD, HAIIPABJICHHYIO Ha PEIICHUE 3a/1a4 UCCIIE0BATEILCKOTO XapaKkTepa.

Kommynukamuenwvie YY/I:

* pa3BUTHE CIOCOOHOCTH OCYIIECTBIIATH ACIOBYH) KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAMH, TaK M CO B3POCIHBIMHU (KaKk BHYTpH 00pa3oBaTeNbHOM
OpraHu3aly, TaK W 3a €€ MpeAciiaMH), MOAOWpAaTh MAPTHEPOB I JEJIOBOM KOMMYHHKAIIUA HCXOASl M3 COOOpaXKeHHH pPEe3yJIbTaTUBHOCTH
B3aMMOJICHCTBUS, a HE JUYHBIX CUMIIATHIH;

*  TIPH OCYIIECTBICHUH IPYNIIOBOI pabOTHI OBITh KaK PYKOBOJUTEIIEM, TaK U WICHOM KOMaH/bI B pa3HBIX pOJIsiX (TEHEpaToOp UCH, KPUTHUK, UCTIOJTHUTEb,
BBICTYHNAIOLIUMI, SKCIIEPT U T.11.);

*  KOOPJIWHHUPOBAHUE W BHITIOJIHEHUE PAOOTHI B YCIOBUSAX PEATBHOTO, BUPTYAIBHOTO M KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

*  Pa3BEpPHYTOE, JOTUYHOE U TOYHOE U3JIOKEHUE CBOEH TOUKH 3PEHUS C UCIIOJIb30BAaHUEM AJICKBATHBIX (YCTHBIX U MHUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

* pacmo3HaBaHHWE KOH(MDIUKTOTEHHBIX CUTYAIlMi W MPEIOTBpaIleHHe KOH(PIUKTOB 10 UX aKTUBHOM (pa3bl, BHICTpAaUBaHUE JCIIOBON M 00pa30BaTEeIIbHON
KOMMYHHKAIUH, n30erast TMYHOCTHBIX OLIEHOYHBIX CY>KICHHI.
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Mopnysb «Anredopa u HayajIa MaTeMATHYECKOI0 AHAJIH32))

Buvinycknuk nayuumcesn:

OCO3HAaBaTh 3HAYEHUE MaTEMATUUECKON HAYKH JUI PELLIEHUS 3a7a4, BO3HUKAIOLIUX B TEOPUH U B IPAKTHUKE; IIUPOTY U B TO )K€ BPEMS OTPAaHUYEHHOCTh
NPUMEHEHHSI MaTeMaTHUYECKUX METOJIOB K aHAJIM3Y U UCCIIEIOBAHMIO MPOLIECCOB U SIBJICHUN B IPUPOJIE U OOIIECTBE;

Ha OCHOBE MaTeMaTUYECKMX 3aKOHOMEPHOCTEN B IPUPOJE XapaKTEpHU30BaTh KPAaCOTy U COBEPILIEHCTBO OKPYIKAIOIIEr0 MUpa U IIPOU3BEIEHUI HCKYCCTBA;
0CO3HaBaTh 3HAYECHHUE MTPAKTUKH U BOIIPOCOB, BOZHUKAIOLINX B CAMON MaTeMaTHKe, 175 (GOpMUPOBAHUS U PAa3BUTHUSI MATEMAaTUYECKON HAyKH; HUCTOPHIO
Pa3BUTH MOHATHS YUCIIA, CO3AAHNAS MaTEMaTHIECKOIO aHAJIN3a,

OCO3HaBaTh 3HAYCHHME UJAEH, METOAOB U PE3yJIbTAaTOB ajireOppl U MaTEMaTHYECKOrO aHalIM3a JUIsl MOCTPOEHUS MOJENeH pealbHbIX IPOLIECCOB U
CUTyalluii; YHUBEpPCAJIbHBIA XapakTep 3aKOHOB JIOTUKM MAaTEeMAaTHYECKHUX DPACCYXJECHUH, UX NPUMEHHMOCTh BO BCEX OOJIACTSIX YEJIIOBEUECKOM
NESTEIIHOCTH,

MOHUMAaTh pa3Inuue TpeOOBaHUM, IPEIbIBIAEMBIX K JOKA3aTEIbCTBAM B MaTEMaTHKE, €CTECTBEHHBIX, COLIMAIbHO—3KOHOMUYECKHUX M TYMaHUTapHBIX
HayKax, Ha MPaKTHKE;

pa3BUBaTh NPEACTABICHUE O BEPOSITHOCTHOM XapaKTEPE PA3IMUHBIX MPOLIECCOB U 3aKOHOMEPHOCTEN OKPYXKAIOIIET0 MUPA;

HCIOJIb30BATh OCHOBHBIE METObI JI0KA3aTENIbCTBA, IPOBOIUTH JJOKA3aTEIbCTBO U BHIIOJIHATH OIIPOBEPIKEHHUE;

IIPUMEHATh OCHOBHBIE METOBI PEIICHUS MATEMaTHYECKUX 3a7a4;

IIPUMEHSATH IIPOCTEUIINE TPOrPAMMHBIE CPENICTBA U IIEKTPOHHO-KOMMYHHMKALIMOHHBIE CUCTEMBI IIPH PEIIEHUY MaTEMATUYECKHX 3a/1a4;

M10JIb30BAThCs MMPUKJIAJAHBIMU IPOrPpaMMaMHU U IPOrpaMMaMK CUMBOJIBHBIX BBIYMCIIEHUH JJIs1 HCCIIEI0OBAHUS MaTEMAaTUUECKUX O0OBEKTOB,

MMETH IPEJCTABJICHUE O BKJIAJIE BBIJAIONINXCA MAaTEMAaTUKOB B Pa3BUTHE HAYKU;

IIOHMMATh POJIb MAaTEMATHUKH B pa3BuTun Poccuy;

CBOOOJHO ONEpHUPOBAThH MOHATUSAMHU: ypaBHEHUE, HEPABEHCTBO, PAaBHOCUJIbHBIC YPAaBHEHHUS M HEPAaBEHCTBA, YPABHEHUE, SBISIOIIEECS CIEICTBUEM
ApYyroro ypaBHEHHMsl, ypaBHEHHU s, PABHOCUJIbHbBIE HA MHOXKECTBE, PABHOCHIIbHBIE IIPe0OPa30BaHuUs ypaBHEHUI;

pelarh pa3Hble BUbl YPABHEHUN U HEPABEHCTB U UX CUCTEM;

OBJIa/IETh OCHOBHBIMH THUIIAMH I0Ka3aTEJIbHBIX, JIOrapu(PMUUECKUX YPABHEHUI 1 HEPABEHCTB U CTAHJAPTHBIMU METOAAMU UX PELIECHUN U MPUMEHSTh
UX MIpU PELICHUH 3a]1a4;

MIOHUMATh CMBICJ TEOPEM O PAaBHOCHJIBHBIX M HEPABHOCUIILHBIX TPe0Opa30BaHUAX YPAaBHEHHUH U YMETh UX TOKAa3bIBATh;

BJIaJIETh METOJJaMH PELICHHsI ypaBHEHHI, HEPAaBEHCTB U MX CUCTEM, YMETh BBIOMPATh METO]] pEIIeHUs] 1 0O0OCHOBBIBATH CBON BHIOOD;

UCIOJb30BaTh METOJ MHTEPBAJIOB U PEUICHUS HEPAaBEHCTB, B TOM YHCIE APOOHO-PALMOHAIBHBIX M BKIIOYAIOMIMX B ceOs UppanroHaIbHbIC
BBIPAKCHUS;

pemarh anredpanyeckue ypaBHEHUs] U HEPAaBEHCTBA U MX CHCTEMBI C TapaMeTpaMu anredpandeckuM U rpauueckuM MeTOAaMu;

CBOOO/THO MCIIOJIb30BaTh TOKECTBEHHBIE IPE0OPa30BaHMs TP PEILICHUH YPaBHEHUN U CUCTEM ypaBHEHHIA;

BJIAJICTh TMOHATHAMU IMOKa3aTeNbHash (YHKLHUsS, SKCIIOHEHTAa; CTPOUTh UX IpadUKH M yMEThb NMPHUMEHSATh CBOWCTBA MOKA3aTENbHON (YHKUUU HpU
pEIICHNN 3a/1a4;

15



BJIAJICTh MOHATHEM JlorapupMudecKast GyHKIUs; CTPOUTH €€ TpaduK U yMETh IPUMEHATh CBOMCTBA JIorapupMUuecKol (GYHKINHU NP PEILICHUH 3a71ay;
IPUMEHSTH MPH PEIICHUHU 3aj1a4 MpeoOpa3oBaHus rpauKoB GYHKLIUH;

CTPOUTH TPaPUKH U MPUMEHATD K PELICHUIO 33]1a4, B TOM YHCJIE C TapaMEeTPOM;

BJIaJICTh MOHATUSAMU TIepBOOOpa3Has (PyHKIUS, ONpeIeTICHHbIH HHTETpa;

puUMeHATh Teopemy HproToHa—JIeliOHuIa 1 ee ciieIcTBUsI 711 PEIICHMs 3a/1a4;
BJIaACTh OCHOBHBIMU ITOHSATUAMUAU KOM6HHaTOpHKH nu YMCTI: nux HpI/IMeHHTI: HpI/I peH_IeHI/II/I 3ajJa4d,

UMETh MPEJCTABICHHE 00 OCHOBAaX TEOPUH BEPOSTHOCTEI;

OIIEPUPOBATH MOHATHAMM: YaCTOTA U BEPOSTHOCTH COOBITHSA, CyMMa M MPOU3BEJCHUE BEPOSTHOCTEH, BRIYUCIATH BEPOSITHOCTU COOBITHI Ha OCHOBE
MOJICYETa YHCIIa UCXO/I0B;

OIIEPUPOBATH OCHOBHBIMH OIMCATEIFHBIMH XapaKTEPUCTHKAMHU YUCIOBOTO HA0OPa, IOHSATHEM T'eHepalibHasi COBOKYITHOCTh M BEIOOPKOH 3 Hee,
MMETh MPEJICTaBICHUE O JUCKPETHBIX U HENPEPHIBHBIX CITyYaiiHBIX BEIMUNHAX U PACTIPEACIICHUSAX, O HE3aBUCUMOCTH CIIy9YaifHBIX BEJINYNH;

MMETh NPEJICTaBICHUE O MATEMaTHIECKOM OKHIAHUH M JJUCIICPCHH CITyJailHBIX BEIWYHH;

UMETb MPECTABICHHE O COBMECTHBIX PaCIIpe/ICICHUAX CITy4aifHbIX BEJIMYNH;

MOHUMATh CyTh 3aKOHA OOJIBIIMX YHCET U BBIOOPOYHOTIO METO/1a U3MEPEHUS BEPOSATHOCTEH;

UMETb MPECTABICHHE O HOPMAILHOM PACIIPEeICHUH U TIPUMepax HOPMAIBHO PACIpee/IeHHBIX CITy4aifHbIX BEJTMYNH;

UMETb MPEJCTABICHUE O KOPPEISALUH CIyYalHbIX BETUYNH;

pemaTh pa3Hble 331a4H MOBBIIICHHOW TPYAHOCTH;

aHAJIM3UPOBATH YCIOBHE 3aJ[auH, BEIOUPATh ONTUMAILHBIA METO/1 PELICHUS 33]]aul, pacCCMaTpPUBasi Pa3IMYHbIC METOIBI;

CTPOUTH MOJIETIb PEIICHNUS 3a/1a4H, IPOBOANTH JIOKA3aTEIbHBIC PACCYKICHHS IPU PEIICHNUH 3a/1a4H;

pemiats 3a1a4u, Tpedyromue nepedopa BAPHAHTOB, TPOBEPKU YCIOBHH, BEIOOpA ONTUMAIBHOTO PE3yJIbTATa;

aHAIM3UPOBATh U MHTEPIPETUPOBATH MOyUYCHHBIE PEIICHHUS B KOHTEKCTE YCIIOBUS 3a/1a4H, BEIOMPATh PELICHUS, HE TPOTHBOpEYAIe KOHTEKCTY;
NEPEeBOIUTH MPH PELICHUU 331a4l WHPOPMALIUIO U3 OJHOM (POPMBI 3aMUCH B APYTYIO, UCIIONb3YS MPU HEOOXOAUMOCTU CXEMBI, TaOIUIIbI, rpaduKy,
JHarpaMMBbl.

Bbll’lyCKHllK ROJIYUUm 603MOHCHOCMb HAYUUMbCA .

Pa3BUTh NPEJICTABIICHUE O YKCIIE M YUCIOBBIX CUCTEMAX OT HATYpPaJbHbIX O JEHCTBUTEIbHBIX YHUCEN; O POJIU BBIUUCICHUN B YEJIOBEUECKON ITPAKTHUKE;
CBOOO/IHO BBIMOIHATH TOXKIECTBEHHbIE TPE0Opa30BaHus JOrapu(PMUUECKUX U CTENIEHHBIX BBIPAXKEHUH;

CBOOOJTHO OIIPEIEIISATH THUII U BEIOMPATh METO]T PEIICHUS TTOKA3aTEIIbHBIX U JIOTApU(PMUIECKUX YpaBHEHU H HEPABEHCTB, HPPAIlMOHAIBHBIX YPaBHCHUN
U HEPABEHCTB, UX CUCTEM;

CBOOOJTHO pelIaTh CUCTEMbI JINHEWHBIX YPaBHCHU;

peliaTb OCHOBHBIE TUIIBI YPAaBHEHUM U HEPABEHCTB C IIapaMeTpaMu;

OTIepUPOBATH MTOHATHEM TIEPBOOOPA3HON (HYHKIIMH JIJIsl PEIICHUS 3a7a4;

OBJIAJICTh OCHOBHBIMU CBeJIeHUsIMH 00 uHTerpaie Hetorona—JIeiOHMIIa 1 ero mpoCTEHIMX MPUMEHEHHUSX;
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YMETh BBITIOJIHATH NIPUOIMKCHHBIEC BBIYNCIICHHUS (METOBI PEIICHNs] YPaBHEHNH, BEIYMCIICHHUS ONPE/ICIICHHOTO HHTErpaa);

YMETb IPUMEHSATH MPUIIOKEHUE IPOM3BOIHON U ONPEACTICHHOTO MHTETpasia K PEIIeHHUIO 331a4 €CTECTBO3HAHUS;

MMETh TPEJICTaBICHUE O CTATUCTUYECKUX TUIIOTE3aX U MPOBEPKE CTATUCTUIECKON TUIIOTE3BI, O CTATUCTUKE KPUTEPHSI U €€ YPOBHE 3HAUNMOCTH;
UMETh MPEJICTaBICHUE O KOANPOBAHNH, IBONYHON 3aIHCH, IBOMYHOM JICPEBE;

BJIaJIeTh OCHOBHBIMH HOHATUSAMH Teopuu rpados (rpad, BepinHa, pedpo, CTeeHb BEPIINHBI, MyTh B Tpade) U yMETh IPUMEHATh UX MPH PELICHUU
3ajay;

UMETb MPEJCTABICHHUE O JICPEBBSIX U YMETh IPUMEHATH IPU PEIICHUH 3a/1a4;

BJIAJICTh TMIOHSTUEM CBSI3HOCTD U YMETh IIPUMEHATh KOMITOHEHTHI CB3HOCTH NIPU PEIICHUH 3a/1a4;

YMETh OCYIIECTBIISATH IyTH IO pedpam, 00X0 161 pedep u BepiiuH rpada;

UMETb MPEJCTABICHHE O BEHIOOPOUYHOM KO3 PHUIMEHTE KOPPEISLUN U JTUHEHHON perpeccuu;

MMETH MPEJICTaBICHUE O CTATUCTUYECKUX TUIIOTE3aX U MPOBEPKE CTATUCTUIECKON TUIIOTE3BI, O CTATUCTUKE KPUTEPHSI U €€ YPOBHE 3HAUNMOCTH;
MMETh MPEJICTaBICHUE O CBSI3U SMIMPHUCCKUX U TEOPETUIECKUX PACTIPEICIICHHIA;

UMETb MPECTABICHHE O KOAUPOBAHUH, TBOMYHOM 3aMHCH, IBOMYHOM JICPEBE;

BJIAACTD MOHATUCM CBA3HOCTL U YMCTb MPUMCHATH KOMIIOHCHTBI CBA3HOCTHU IIPpU PCIICHUH 3a1a4.

Hcnonvzoeamso npuoﬁpemeuubte 3HAHUA U YMEHUA 6 npaxmuuecxoﬁ 0esimeIbHOCMU U NOBCEOHEBHOUL HCUSHU OJIA:

JIOKa3aTeNIbHBIX PACCYKACHUM B CUTYalMsIX I0BCEIHEBHON KU3HMU, IIPU PELLICHUHU 3a1a4 U3 APYTUX IIPEIAMETOB;

COCTaBJICHUS U PELICHUs ypaBHEHUH, HEPABEHCTB, UX CUCTEM IIPH PELLICHUH 3ajau APYIHX Y4eOHBIX IPEIMETOB;

BBINOJIHEHUS OLIEHKH MPaBA0NO00MS Pe3yIbTaTOB, OIYYa€MBbIX IIPH PELICHUN Pa3IMYHbIX YPAaBHEHUI, HEPABEHCTB U UX CUCTEM IIPU PEIICHUH 33734
APYTUX y4eOHBIX MPEAMETOB;

COCTaBJICHUS U PELICHNUS ypPAaBHEHUN U HEPABEHCTB C MapaMeTpaMu IPH pEeIIeHUH 3a/1a4 APYTUX yu4eOHbIX MPEAMETOB;

HCIIOJIB30BaHUsS IIPOIPAMMHBIX CPEICTB IIPU PELICHUH OTACIIBHBIX KJIACCOB YPABHEHUM U HEPABECHCTB;

3aIMCH, CPABHEHUS, OKPYIJICHHS YACIIOBBIX JaHHBIX PEAJIBHBIX BEJIMYMH C UCIIOJIb30BAHUEM PAa3HBIX CUCTEM U3MEPEHHUS;

orpeiesIeHus 1o rpaduKaM M HCIIOJIIb30BAaHUs NPU PEIICHHs MPUKIAIHBIX 337ad CBOWCTB peallbHBIX MPOIIECCOB M 3aBUCUMOCTEH (HAaMOONbLINE U
HaMMEHBUINE 3HAYCHUS, TPOMEKYTKH BO3pACTaHUS U YObIBaHUS (YHKINH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, ACUMITOTHI, TOUKH Iepernda, nepuos u
T.IL.);

OIpeiesIeH s o rpaduKkaM MPOCTEUIINX XapaKTEPUCTHK NEPUOINYECKUX IIPOLIECCOB B OMOJIOTUHU, SKOHOMUKE, My3bIKE, PaJIMOCBSI3H U Ap. (aMILIUTY A,
MepuoJ U T.11.);

MHTEPIPETUPOBAHNS CBOMCTBA B KOHTEKCTE KOHKPETHOM IMPAKTUYECKOM CUTYaLlUH;

peleHus] MPUKIAAHBIX 3a1a4 U3 Ouonoruu, (U3UKH, XMMHUU, SKOHOMHUKH W JPYTHX IPEIMETOB, CBA3aHHBIX C HMCCIEIOBAHMEM XapaKTEePUCTHK
IIPOLIECCOB; MHTEPIIPETUPOBAHNS ITOJIyYEHHBIX PE3YJIbTaTOB;
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MPAKTUYECKUX PACYETOB IO PopMyJiaM, ¢ UCIOJIb30BaHUEM IIPH HEOOXOIMMOCTH CITPABOYHBIX MAaTEPHATIOB, KAIBKYISITOPa, KOMIIBIOTEPA;
MMOCTPOCHHUSI U UCCIICIOBAHMS MPOCTEUIITNX MATEMATHUECKUX MOJIEIICH;

BBIYHCIICHHS WJTH OLICHUBAHUS BEPOSITHOCTH COOBITHI B pEaIbHOM JKU3HH,

BBIOOpPA MOAXOIAIIETO METO/IA MPEACTABICHUS M 00paOOTKHU TaHHBIX;

OIMCAHUS U UCCIIEOBAHUS C TIOMOIIIO N3y9aeMbIX TIOHSITUN PEaTbHBIX 3aBUCHMOCTEH;

MHTEPIPETALNN PE3yTbTATOB PEIICHUS 3a/1ad C YUeTOM OTPaHUYEHUH, CBA3AHHBIX C PEaIbHBIMU CBOHCTBAMH pPaccMaTPUBAEMBIX MPOIECCOB H
SIBIICHUI;

pEIICHUs TeOMETPUYCCKHX, (DU3MUSCKUX, SIKOHOMHUYECCKHX W JPYIMX MPHKIAJHBIX 33/1ad, B TOM YHUCJIC C HCIIOJIB30BAHHEM IMPH HEOOXOIUMOCTH
CIPaBOYHBIX MAaTECPHAJIOB.

Monyab «I'eomeTpus»

Buinycknuk nayuumcs:

ITOHMMAaTh 3HAYECHHE T€OMETPHUH [UIs PELICHMS 3a]1a4, BOSHUKAIOUINX B TCOPUH U B IPAKTUKE; IIUPOTY MPUMEHEHMS TEOMETPUYECKUX 3HAHUH K aHAIIN3Y
U MCCJIEIOBAHUIO PEaIbHBIX IPEAMETOB U SBJICHUN B IIPUPOJIE U OOIIECTBE;
MOHMMAaTh 3HAYCHHE MPAKTUKUA U BOIPOCOB, BOSHUKAIOIIUX B CaMOM reoMeTpUH, sl (OPMUPOBAHUS U PA3BUTHS F€OMETPUH KaK MaTeMaTUYeCKON
HayKH;
UMETH IPEJCTABICHUS O BO3MOXXHOCTU T€OMETPUN I ONIMCAHUS CBOMCTB PEabHBIX IPEAMETOB U MX B3aMMHOI'O PACIIONIOKCHHUS,
OCO3HABaTh POJb AKCMOMATHKM B TI'E€OMETPHH; BO3MOXKHOCTH IIOCTPOCHMSI TI€OMETPHUYECKMX TCOPUH HAa aKCMOMAaTHYECKOW OCHOBE; 3HAYCHUE
aKCMOMATHKH JUIsl ApyTuX o0nacTeil 3HaHUA U JUIsl IPAKTUKH;
pasnuyath TpeOOBaHUS, MPEABABISIEMbIE K JI0Ka3aTEIbCTBAM B F€OMETPHUH, aaredpe, eCTECTBEHHBIX, COLMAIbHO—IKOHOMUYECKUX U I'yMaHUTApPHBIX
HayKax, Ha MPaKTHKE;
BJIa/IETh FEOMETPUUECKUMHU MOHATUSIMU IIPU PELICHUHU 33]1a4 U IPOBEJECHUN MAaTEMaTUUYECKUX PACCYKIACHU;
CaMOCTOSITENIbHO (hOPMYITUPOBATh ONPEACICHUS T€OMETPHUUECKUX (PUTYp, BBIABUraTh THIIOTE3bl O HOBBIX CBOMCTBAaX M NMPH3HAKAX I€OMETPHUYECKUX
¢buryp 1 060CHOBBIBaTh WJIN OIPOBEPraTh UX, 0000IIATh MM KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBBIX Kiaccax (Uryp, IPOBOJUTH B HECIOKHBIX
cllyyasx Kiaccu(ukanuio Guryp mo pa3iIndHbIM OCHOBAHMSM;
UCCIIeIOBaTh YEepPTEeKHU, BKIIOYAs KOMOMHAUWU (pUryp, M3BIEKaTh, MHTEPIPETUPOBATH M MpPeoOpa3oBbIBaTh MH(GOpPMAIMIO, MPEACTABICHHYIO Ha
YEepTEKAX;
pemars 3a1a4u reOMETPUYECKOTO COINEP/KaHUsA, B TOM YMCIE B CUTyalMsX, KOTAA aJITOPUTM PEIICHHs HE CIENYET SIBHO M3 YCIIOBUS, BBIIOJIHATH
HEOO0XOAUMBIE IS PEIICHUS 331a4H JOTIOJHUTEIbHBIC TIOCTPOCHUS, UCCIIEA0BATh BOZMOXKHOCTh IPUMEHEHHUS TeOpeM U (POPMYII JJIs peIieHus 3a/1a4;
yMeTb (POpMYITHPOBATh U JIOKA3bIBATH T€OMETPUUYECKHIE YTBEPIKIACHHS;
BJIAJICTh MOHATUAMH BEKTOPBI U UX KOOPIUHATHI;
YMETb BBIIIOJIHATH OIEPAlliU HaJl BEKTOPAMY,
UCIOJIb30BaTh CKAJISPHOE MPOU3BEICHUE BEKTOPOB IIPU PEIICHUH 3a/1a4;
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NPUMEHSATH YPaBHEHHE IUIOCKOCTH, (POPMYITy pacCTOSIHUS MEXy TOUKaMH, ypaBHEHHE Cepbl IPU PELICHUH 3a/ay;

IIPUMEHSTh BEKTOPBI U METOJ KOOPAMHAT B IPOCTPAHCTBE MPU PELICHUH 33/1a4;

BJIaJICTh MOHATUSAMU TeJia BpalleHus (IWINHAP, KOHYC, map U cdepa), UX CEUYCHHU U YMETh IPUMEHSTh UX IPHU PEIICHUH 3a/1a4;

BJIa/IETh MOHATHSMU KacaTeJIbHbIE MIPSIMBbIE U INIOCKOCTH U YMETh IPUMEHSThH U3 IIPU PELICHUH 33]1a4;

UMETb MPEICTABICHHS O BIIMCAHHBIX U OMUCAHHBIX chepax U yMeTh IPUMEHSTh UX MPU PELICHUHU 3a/ay;

BJIAJIETh MOHATUAMU 00bEM, 00bEMbl MHOTOI'PaHHHUKOB, TEJ BPAIIEHUS U IPUMEHATh UX MPH PEILICHUH 3a1a4;

HMMETH MPEJCTABICHUE O pa3BEPTKE NUIMHAPA U KOHYCA, IUIOIIAIA IOBEPXHOCTH LIMJIMHpA U KOHYCa, YMETh IPUMEHSATh UX IIPU PEIICHUH 33/a4;
MMETh MPEJCTaBICHUE O MJIoMAaAn chepbl U YMETh IPUMEHSTDH €ro IPU PelIeHUH 3aa4;

YMETh peliaTh 3a/1a4i Ha KOMOMHAIIMY MHOTOI'PAaHHUKOB U T€J BPaLCHHUS;

MMETh MPEJCTaBIEHNE O MOJA00NH B MPOCTPAHCTBE U YMETh pelllaTh 33J]a4ul Ha OTHOIIEHHE 00BEMOB U IUIONIA/Iel TOBEPXHOCTEH MOJOOHBIX GUTyp.

Bbll’lyCKHllK ROJIYyUUm 603MOHCHOCMb HAYUUMbCA .

MPUMEHSTH MPH PEeIICHUHU 3a71a4 (GOPMYITy pacCTOSHUS OT TOUKHU J0 TIIOCKOCTH;

BJIaJIETh pa3HBIMU CIIOCO0AMU 3aJ[aHUsl ypaBHEHUS IPSIMOM U yMETh IPUMEHSTh UX MPHU PEIICHUH 3a]1a4;

HaXOJUTh PACCTOSHUE MEXKy CKPELUIMBAIONIMMHUCS NPSMBIMH, 3aJaHHBIMHA B CUCTEME KOOPIUHAT;

IIPUMEHSTH [IPU PELIECHUHN 33]1a4 U JJOKa3aTEJIbCTBE TEOPEM BEKTOPHBIM METO/ U METOJI KOOPAUHAT;

UMETh IPEJCTABICHNUE O JIBKEHUAX B MPOCTPAHCTBE: NApauIeIbHOM IIEPEHOCE, CUMMETPUN OTHOCUTENIBHO IUIOCKOCTH, IEHTPAIbHOW CUMMETPHH,
IIOBOPOTE OTHOCUTENIBHO NMPSMOM, BAHTOBOM CHMMETPHH, YMETh IPUMEHATH X IIPH PEILICHUU 3a/a4;

UMETb MIPEJCTABICHUS O IPE0OPa30BaHUU MOO0MSI, TOMOTETHH U YMETh IPUMEHATh UX NP PEIICHUH 3a1a4;

MMETH IPEJCTABICHNE O IUINHAPUIECKUX U KOHUYECKUX CEYCHUSX;

UMETb MPECTABICHUE O KacAIOMMXCsl chepax 1 KOMOWHAIIMH TEJl BPALICHUS U YMETh IPUMEHSTh UX MPH PEIICHUH 3a1a4;

HaXOJIUTh 00BEM MapauIesenuIeaa U TETPadapa, 3aJaHHBIX KOOPANHATAMU CBOUX BEPILNUH;

UMETh NIPEeACTaBICHUE 00 akcuoMax 00beMa, MPUMEHATh (GOPMYJIbl 0OBEMOB MPSMOYTOJBHOIO MapajuleenuIea, IPU3Mbl U IUPaMHIbl, TETpadapa
IIPY PELICHNN 33]1a4;

IPUMEHSATh TEOPEMBI 00 OTHOIIEHUAX 00BEMOB MPU PEIICHUH 3a/1a4;

NPUMEHSATh UHTETPa JJIsl BBIYUCICHUS 0ObEMOB M MMOBEPXHOCTEN TEJ BpAILeHUS, BBIYUCICHHUS IUIOUIaIu c(hepryecKoro mosica 1 oobema M1apoBoro
CcI1051;

YMETh IPUMEHSTH (HOpMYJTbl 00BEMOB IPHU PEIICHUH 3a]1a4;

YMETH p€IIaTh 3aja4r Ha IMIIOCKOCTH METOAaMU CTEPECOMETPHH.

Hcnonvzoeams npuoﬁpemeuubte 3HAHUA U YMEHUA 6 npaxmuuecxoﬁ OesimebHOCMU U NOBCEOHEBHOUL HCUSHU OJIA:

ONMCAaHUS PEAIbHBIX CUTYallUi Ha A3BIKE TEOMETPUU;
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® pelleHUs IPAKTUYECKUX 3a/1a4, CBA3aHHBIX C HAXO0KIEHUEM F€OMETPHUUECKHUX BEJIMYUH (MCIOJIB3YS PU HEOOXOAUMOCTH CIIPABOYHUKU M TEXHUYECKHE
CpeliCTBA);

® IIOCTPOEHHMI r€OMETPUUYECKMMH UHCTPYMEHTaMH (JIMHENKA, YTOJIbHUK, IIUPKYJIb, TPAHCIIOPTHDP);

® COCTaBIICHUS C UCIMOJIb30BAHUEM CBOMCTB r€OMETPUYECKUX (PUTYyp MaTEeMaTHUYECKHX MOJETICH IJIsl pelIeHHs 3a7ad MPaKTUIECKOro XapaKkTepa U 3a1a4d
U3 CMEXHBIX TUCUUIUIMH, UCCIIEOBAHMS TOTYYSHHBIX MOJIENIEH U HUHTEpIpEeTaIliy pe3yibTara.

Kpurtepun onennBanus

OcHoBHasi eJ1b KOHTPOJISI COCTOUT B OOHAPYKEHHUH JTIOCTHKEHUH, YCIIEXOB yUalUXCsl, Uepe3 MPU3MY KOTOPBIX PACCMATPUBAIOTCS HEJIOCTATKH B
OCYIIECTBICHUH YUeOHOU NeATeTbHOCTH, MPOOENbl B 3HAHUAX; B YKa3aHUH ITyTeH COBEPIICHCTBOBAHUS, YTIITyOICHHS 3HAHUM, YMEHHUI YYalTUXCA.

KoHTpoJsib 3HaHM, ydaluxcs OCynIeCTBIISIETCS B BUJIE:

® KOHTPOJIBHBIX PA0OT — UCIMONB3YIOTCA MPH (GPOHTATBLHOM, TEKYIIIEM M WTOTOBOM KOHTPOJIC C IEJIbIO MPOBEPKU 3HAHWM W YMEHUH ydalIuxcs Io
JIOCTATOYHO KPYIMHOM U MOJIHOCTBHIO U3YUYEHHON TEME IPOrpaMMbl;

® YCTHOT'O OIPOCa — MPOBOIUTCS IPEUMYIIIECTBEHHO Ha MIEPBBIX dTanax 00y4eHus, Koraa TpeOyeTcs CUCTeMaTH3allys i YTOYHCHHE 3HAHUM, YUaIIHXCs;

® TECTOB — 331aHHsI CBOOOTHOTO BEIOOpA OTBETA U 33JaHMUSI, TJIE BBOJ OTBETA OMPEICIICHHBIM 00pa30oM orpaHuyeH. TecThl Jar0T TOYHYIO KOJTMYECTBEHHYIO
XapaKTEPUCTUKY HE TOJBKO YPOBHS JOCTIIKCHHUS YYaIllerocs, HO TaK)K€ MOTYT BBISIBUTh yYPOBEHb OOIIETO Pa3BUTHS: YMEHHUS TNPUMEHSTh 3HAHUS B
HECTaH/IAPTHOU CUTYaIlMU, HAXOJIUTh CIIOCO0 MOCTPOCHUS YIeOHOM 3a/1a4¥, CPAaBHUBATH MPABUILHBIA U HEMPABUIBHBIA OTBETHI H T.I1.;

©3324ETOB — IPOBEPSAETCS 3HAHUE YUAILIUMHUCS TEOPUU;

e MaTeMaTHYCCKUX JUKTAHTOB;

® CAaMOCTOSITENIbHBIX paboT.

1.01eHKka NUCbMEHHBIX PadoT:

OTBET OLICHUBACTCSI OTMETKOM «5%, €CIIH:

¢ paboTa BBITIOJIHEHA TIOJTHOCTHIO;

® B JIOTUYECKHX PACCYKICHHUSIX U 0O0CHOBAHUH PELICHHS HET MPOOENIOB U OUIHOOK;

®B pPEIICHUH HET MAaTeMAaTUYECKUX OIMUOOK (BO3MOXHA OJHA HETOYHOCTb, OMHUCKA, KOTOpasi HE SIBIISCTCS CJICICTBUEM HE3HAHUS WM HETIOHUMAHUS
y4eOHOT0 MaTepuraa).

OneHka «4» CTaBUTCS, €CIIH:

¢ paboTa BBIMIOJIHEHA TIOJTHOCTHIO0, HO 00OOCHOBAHMSI IIATOB PEIICHUS HEIOCTATOYHBI (€CTT YMEHUE O0OCHOBBIBATH PACCYIKIACHHS HE SBISIIOCH
CHeIaJIbHbIM 0O0BEKTOM MTPOBEPKH );

e JIOTYIIICHA OJIHA OIIMOKA WM €CTh IBa-TPU HEJ0UYETa B BHIKIIAJAKAX, PUCYHKaX, yepTexax, rpadukax (eciau 3Tu BUIbl pabOT HE SBISUIHCH
CHEIHATLHBIM 00bEKTOM IIPOBEPKH ).

OtMeTKa «3» CTaBUTCS, €CIIU:
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® IONyIIEHO OoJiee OAHOM OmMOKM Uik 0oJiee IBYX-TPEX HEJOUYETOB B BHIKJIA/IKAX, YEPTEKaX WIH IpaduKkax, HO o0ydaromuics obmanaet
00s13aTeTbHBIMU YMEHHUSIMH 110 TIPOBEPSIEMOM TEME.

OrneHKka «2» CTaBUTCS, €CIIH:

® JIOIYIIICHBI CYIIICCTBEHHBIE OIIMOKH, MMOKa3aBIlKe, YTO 00yJaronuiics He 001a1aeT 00s3aTeIbHBIMA YMEHUSIMH 110 TAaHHOW TeMe B TIOJTHOW Mepe;

¢ paboTa 1mokasajia moJIHOE€ OTCYTCTBUE Y 00y4aromIerocs: 00s3aTeIbHbIX 3HAHUN M YMEHUI 110 TPOBEPSIeMO TeMe WU 3HAYUTEIbHAs 9acTh pabOThI
BBIITOJIHEHA HE CAMOCTOSITEIBHO.

VYyuTenb MOKET MOBBICUTh OTMETKY 33 OPUTMHAIBHBIN OTBET Ha BOIIPOC UM OPUTUHAIBLHOE PEUICHUE 33/1a4a, KOTOPBIE CBUIETEIILCTBYIOT O BHICOKOM
MaTeMaTHYeCKOM Pa3BUTHH 00YyUalOIIerocs; 3a peuieHre 0oee C0oKHOM 3a1a4u WM OTBET Ha 0oJjiee CI0XKHBIN BOIIPOC, MPEAJIOKEHHbIE 00yJaroneMycs
JOTIOTHUTEIHHO TIOCIIE BBIMOJTHEHUS UM KaKHX-JIHU0O0 JPYTHX 3aTaHUi.

2.01eHKa YCTHBIX OTBETOB:

OTBeT OLIEHUBAETCS OTMETKOM «5», €CIIN YUEHUK:

® [I0JIHO PaCKPBUI COAEpIKAaHUE MaTepralia B 00beMe, MPEAyCMOTPEHHOM MTPOrPaMMOM B YIeOHUKOM;

® M3JI0KWJ MaTepuall TPaMOTHBIM SI3BIKOM, TOYHO MCHOJB3Yysl MAaTEMaTHYECKYI0 TEPMUHOJIOTHUIO M CHUMBOJHUKY, B OIPEACICHHOW JIOTMYECKOU
MOCJIEI0BATEIHHOCTH; TPABUIILHO BBIMTOJIHUII PUCYHKH, YEPTEKH, TPaQUKU, COMYTCTBYIOLIUE OTBETY;

e [10Ka3aJl YMEHHE WITIOCTPUPOBATh TEOPUIO KOHKPETHBIMU IIPUMEPAMU, IPUMEHSTh €€ B HOBOM CUTYyallUH IPU BBIIIOJIHEHUH MTPAKTHYECKOT0 3aJaHuUs;

® [IPOJIEMOHCTPUPOBAJ 3HAHUE TEOPUH PaHEE W3YUYEHHBIX COMYTCTBYIOIIUX TeM, C(HOPMHPOBAHHOCTh M YCTOMYMBOCTH HCHOJIb3YEMBIX IPU OTBETE
YMEHHUH 1 HaBBIKOB;

® OTBEYAJ CAMOCTOATEIbHO, O€3 HABOALIMX BOIIPOCOB YUUTEJIS;

® BO3MO>KHBI OJIHA-/IB€ HETOYHOCTHU ITPH OCBEIIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB WM B BBIKJIA/IKaX, KOTOPBIE YUEHHUK JIETKO UCITPABUJI MOCIIE 3aMEUYaHUs
YUUTEIS.

OTBeT OlLIEHUBAETCSI OTMETKOM «4», €ClIi yI0BIETBOPSIET B OCHOBHOM TPEeOOBAHUIM Ha OIIEHKY «5», HO IPU TOM UMEET OJMH U3 HEJIOCTATKOB:

® B M3JI0)KEHUH JOMYIIEHbI He0OobIIe MPo0ebl, HE NCKA3UBIINE MaTeMaTHUYECKOEe COJIep>KaHUE OTBETA;

® JONYIIEHBI OJINH-/[Ba HEJJOUETA IIPU OCBEILIEHNH OCHOBHOI'O COAECPKAHUS OTBETA, UCIIPABICHHBIC ITOCIIE 3aMEUaHUsl YUUTES;

® JTOTYIICHBI OLTMOKH WK OoJiee ABYX HEI0UYETOB IIPHU OCBEIIEHUH BTOPOCTETIEHHBIX BOIIPOCOB MJIM B BBIKJIAKAX, JIETKO UCIIPABJIEHHBIE 110CIIE
3aMEYaHUs YUUTENs.

OtMeTka «3» CTaBUTCS B CIAEAYIOMIUX CIydasix:

® HETOJIHO PACKPBITO COZiepKaHNe MaTepHana (CoaepKaHue U3JI0KEHO pparMeHTapHO, He BCET/a MOCIeI0BaTEeNbHO), HO MOKa3aHo o0liee MOHUMaHue
BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHUS, TOCTATOUHBIE JIJIsl YCBOCHHSI POTPAMMHOI0 MaTepuaa (OnpeesieHbl «TpeOoBaHMs K MaTeMaTUYECKOM
MOATOTOBKE 00YYAIOIIUXCS» B HACTOSIIEH MporpaMMe 10 MaTeMaTHKE);

® MEJHCh 3aTPYAHCHUS WIH JIOMYIICHBI OMTUOKHU B OMPEICICHIH MaTeMaTHIeCKONH TEPMUHOJIOTHH, YEPTEKAX, BHIKIIAIKAX, UCIIPABIICHHBIC ITOCIIE
HECKOJIBKMX HABOJAIIMX BOMPOCOB YUUTES;

® YUEHUK HE CIIPABUJICS C MPUMEHEHUEM TE€OPUH B HOBOM CUTYyallUU MPH BBHITOJHEHUH MPAKTUYECKOTO 3a/1aHUs, HO BBITIOJHUII 3a/1aHUs 0053aT€ILHOTO
YPOBHSI CJIIOKHOCTH MO JAHHOU TEME;

® [IpH IOCTATOYHOM 3HAHUU TEOPETUUYECKOTO MaTepHalia BEISBICHA HEAOCTATOUHAsI CPOPMUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HABBIKOB.

OTMeTKa «2» CTaBUTCS B CIAEAYIOIMIUX CIydasix:
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® HE PACKPBITO OCHOBHOE COZCPKAHKUE YIeOHOTO MaTepHaa;

¢ 0OHAPY’)KEHO HE3HAHHE YUEHUKOM OOJIbIIIeH WK HauboJee BAKHOW YacTH y4eOHOTO MaTepuaa;

® JTOITYIIICHBI OITMOKH B OMPEICIICHUH TOHATHIA, IPH UCIIOJIb30BAHUH MAaTEMATHUECKON TEPMUHOJIOTHH, B PUCYHKAX, YepTekKax WK rpadukax, B
BBIKJIa/IKaX, KOTOpbIE HE UCTIPABJICHBI MOCJE HECKOJIBKHUX HABOSAIIMX BOMPOCOB YUUTES;

® yUeHUK OOHApY>KUJI MOJTHOE HE3HAHUE U HETTOHMMAaHHUE N3Y4aeMoro yueOHOro MaTepuasa uiid He CMOT OTBETHTh HU Ha OJJMH U3 MOCTaBICHHbBIX
BOIIPOCOB 10 U3YYEHHOMY MaTepuay.

3.0ueHka TecToBOM padoThI: MIOX0, YIOBIECTBOPUTEIIHHO, XOPOILIO U OTJIMYHO.

KaxxnoMy ypoBHIO MPHUCBOMM HHTEPBAT OAJIJIOB:

e «2» - oxo — ot 0 7o 40%

® «3» - ynoBieTBopuUTeNbHO OT 41% 10 60%

e «4» - xopoo — oT 61% 10 80% !

o «5» -oTanuno — oT 81% 1m0 100%.

4.00mas k1accupukanus omudok. Ipu onenke 3HaHUN, YMEHHI U HABBIKOB, 00yYaIOIIUXCS CIEYeT YUYUTHIBATh BCe OMIMOKHU (TpyOble U
HerpyObI€) U HEJIOUCTHI.
['pyObIMU CUUTAIOTCS OLIMOKH:

® HE3HAHKE OTIPEICIICHUsI OCHOBHBIX TIOHSATHI, 3aKOHOB, IIPAaBUJI, OCHOBHBIX TOJI0XKEHUH TEOpUH, He3HaHUE (HOpMYJI, OOLIECIPUHATHIX CUMBOJIOB
0003HaYCHUH BEIMYMH, €IUHUL] UX U3MEPEHHUS;

¢ He3HAHWE HAUMCHOBAHHN SAMHHII N3MEPEHUS;

® HCYMCHHE BBIJICIUTH B OTBETE TJIAaBHOE,

® HCyMCHHE TPUMCHSTH 3HAHUS, AJITOPUTMBI TIPY PEIICHUH 3a/1a4;
® HCYMCHHE JIeJ1aTh BBIBOJIBI M 00OOIICHHS;

® HEYMCHHE YUTATh U CTPOUTH TPaAPUKU;

® HEYMCHHE I10JIb30BAThCS MEPBOUCTOYHUKAMHY, YICOHUKOM H CIIPABOYHUKAMU;
® [I0TePsi KOPHSI UM COXPaHEHUE TTOCTOPOHHETO KOPHS;

¢ oTOpachiBaHue 0€3 OOBSICHEHHIA OTHOTO U3 HUX;

® PaBHO3HAYHBIE UM OIINOKH;

® BLIUKCIIMTCIIbHEIC OIIMOKHY, €CJIM OHU HE SIBJISIOTCS OIKUCKOI;

® JIOTHYECKHE OIITNOKH.

K HerpyOpiM ommbOkamM OTHOCATCS:

® HETOYHOCTH (DOPMYJTUPOBOK, OTIPENICIICHUH, TOHITUH, TEOPHUHi, BEI3BAHHAS HETIOJHOTON OXBaTa OCHOBHBIX IPU3HAKOB OIPEIEIIIEMOTO TIOHSATHUS FITH
3aMEHON OJTHOTO-/IBYX U3 3THUX MPU3HAKOB BTOPOCTETICHHBIMU;

® HETOYHOCTb IpaduKa;

® HepallMOHAIBHBIN METO/] peIlICHU 3a1a4d UM HEAOCTATOYHO MPOIyMAHHBIHN TUIaH OTBETA (HapyIlIEHUE JOTUKH, MOAMEHA OT/IEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTENIEHHBIMHU );
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® HEpaIIMOHAIBHBIE METOBI pabOTHI CO CIIPABOYHOM M JPYTOM JIUTEPATYPOIA;
® HEYMEHHE pelaTh 3aJaui, BHIIOIHATH 3aJaHus B 00IIeM BUJIE.

Henoueramu sBisrores:
® HEpaIlMOHAIbHBIE TPUEMBI BEIYUCICHHUH 1 TIPeoOpa3oBaHMiA;
e HeOpEe)KHOE BBHITMOJIHEHHUE 3aMKcel, yepTexeil, cxeM, rpaduKoB.

Conepxanue y4eOHOr0 nmpeamera
10 kiace
Mopnyab «Ajaredpa u Hayajaa MaTeMATHYECKOT0 AHAJTH32)

IToBTOpEeHne kypca MmaTteMaTHKH 32 9 Kiacc (9 4acoB)

YucaoBbie pyakuuu (5 yacos)

Omnpenenenue 4ncinoBoi (yHKIMHU U crocoObl e€ 3amanus. CpoiictBa (ynkiuil. ObpartHas ¢yskuus. Iloctpoenue rpaduxoB (yHKIHMHA C MOMOIIBIO
reoOMeTpUUYECKHUX MpeoOpa3zoBanuii. Panuannas mepa yria.

Tpuronomerpuueckue pynkuuu (34 yacon)

UucnoBas oKpy’HOCTb. JJIMHA TyTH € IMHUYHON OKPY>KHOCTH YK CII0Basi OKPY>KHOCTh HAa KOOPJMHATHOM IITOCKOCTH. CUHYC M KOCUHYC. TaHT€HC U KOTAHT€HC.
Tpuronomerpuueckre GyHKIMHM YUCIOBOTO apryMeHTa. TpuroHoMerpudeckre (pyHKIMH YriIoBoro aprymenta. @opmyisl npuBeaeHus. OyHKIM y=sinX, eé
cBoiicTBa U rpaduk .DyHKIUA y=sinx, e€ cBoiicTBa U rpaduk. OyHKIHA y=cosX, e€ cBoiicTBa u rpaduk. [lepuoanunocTs GyHKIMNA y=sinx u y=cosX. [ paduk
¢ynkuun y=mf(x). I'padpux pynkmun y=f(kx). ['papux rapmonuueckoro konedanus. OyHKIMs y=tgx, y=ctgx, uX CBOMCTBa U rpauKH.
Tpuronomerpuyeckue ypaBHenusi (14 gacos).

IlepBble mpeAcTaBIeHUs O PELICHUN NMPOCTEUININX TPUTOHOMETPUYECKUX YpaBHEHHI. APKKOCHMHYC U pELIEHHE YpaBHEHHS COSX=a. APKCHHYC U pEIICHHE
ypaBHEHHUs SinXx=a. ApKTaHT'€HC U pelIeHe ypaBHEHUs tgx=a. APKKOTaHTe€HC U pellieHue ypaBHeHus ctgx=a. [Ipocreiimume TpuronoMeTpuuecKkrue ypaBHEHUSI.
IIpeo6pa3oBanust TPUTOHOMETPUUYECKHX BhIpakeHuii (14 yacoB)

CuHHYyC ¥ KOCUHYC CyMMBbI apryMeHTOB. CHHYC M KOCHUHYC Pa3HOCTH apryMeHTOB. TaHIre€HC CyMMBbI M pa3HOCTH apryMeHTOB. DopMyIibl ABOMHOIO apryMeHTa.
@opmynel TIOHMKEHHUs creneHu. [IpeoOpa3oBaHume CcyMM TPUTOHOMETpHUECKHMX (YHKUMH B TpousBeneHue. llpeoOpazoBaHue mpou3BeneHUIA
TpUTOHOMETpUYeCcKuX GyHKIMH B cymmy. [IpeoOpa3zoBanue BoipakeHust Asinx + BCOSX k Buay Csin(x+t).

IpousBoaHas (46 yacos)

YucnoBsle MOCIIE0BATENbHOCTH (OIpeieieHne, IpuMepsl, cBoiicTBa). [ToHsTHE peena nocieaqoBaTeIbHOCTH. BrIuucienre npeaenos Nocae 10BaTeIbHOCTH.
Cymma OeckoHeuHOU reomerpuyeckoit mporpeccu. Ipenen pynkium na 6eckoneunoctu. [penen pynkuu B Touke. [Ipupamienue aprymenTa, npupaiieHue
dbyuknun. 3aadd, TPUBOIAIINE K TIOHITHIO IPOM3BOAHON. OnpeneseHue Mponu3BOIHOM, €€ TEOMETPUICCKUN U (PU3UUECKHUI CMBICIT. AJTOPUTM OTHICKAHUS
npou3BoaHoi. @opmyiel nuddepentmponanus IlpaBuna nuddepenurpoBanus (cymma, npousBeneHue, yactHoe; auddepenurpoanue QyHKIUH y=xn,
y=tgx, y=ctgx). ®opmynsl quddepennupoanus uddepernupopanne pynkuun y=f(kx+m) YpaBHeHnue kacatenpHou K rpaduky Gpynknuu. Uccnenopanue
¢yHKIMH Ha MOHOTOHHOCTh. OTbickaHMe TO4eK 3kcTpemyMa. [loctpoenue rpadukoB ¢yHkuuid. OTbickaHHE HAMOOJBIIMX W HAMMEHBIIMX 3HAUYCHHM
HEenpephIBHON (DYHKIIMU Ha MPOMEXKYTKE. 3a1a4u Ha OThICKAHHE HauOOJBIINX U HAUMEHBUINX 3HAYCHUI BEIMYMH.

IMoBTOpenue (20 yacos)
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TemaTuveckoe MIIAHMPOBAHUE M0 MOAYJII0 «AJIredpa U HAYAJIA MATEMATHYECKOI0 AHAJIN32)

Ne Paszpnen KoanuectBo
4yacos

1.| TloBTOpEHUE Kypca MaTEMAaTUKH 3a 9 Kiacc 9

2.| I'maBa 1. UncnoBblie QyHKITUH. 5)

3.| I'maBa 2. Tpuronomerpuueckue GyHKIIUH. 34
4.| T'naBa 3. TpuroHomMeTpr4eCKUEe YPaBHECHHS. 14
5.| I'maBa 4. [IpeoOpa3zoBanre TPUTOHOMETPHUUECKUX BBIPAKECHUM. 14
6.| I'masa 5. IIpousBoaHasi. 42
7.| TloBTOpEHME. 20

Hroro | 140

Moayasb «I'eomeTpus»
Brenenue B crepeomerpuio (6 yacon)
OCHOBHBIE TIOHSITHSI CTEpeOMETpHH. AKCHOMBI crepeoMmerpun. CIleACTBHS M3 akCHOM cTtepeomeTpuu. [IpoctpanctBenHble (urypsl. HauambHbie
IIPEACTABJICHUS O MHOIOTpaHHUKaX. MeTos ceueHun.

IMapanjenbHOCTHh NPAMBIX U MJI0CKOCTel (15 yacoB)
B3anmHoe pacronoxxeHnue IByX MpsSMBIX B MpocTpaHcTBe. [lapamiensHocTs npsiMoit u Tuiockoctu. [lapamnensHocTs miiockocreid. [IpeodbpazoBanust puryp B
npoctpanctse. [lapamiensHoe npoekTupoBaHue. CIpoEKTUPYEM Ha MIIOCKOCTb.

IMepnenaukyasipHocTsh B mpocTpancTie (26 4acoB)
Yros Mexay HpsMBIMU B IIPOCTpaHCTBE. IlepneHuKysapHOCTh NPSMOM U IUIOCKOCTHU. [lepnenaukyisp u HakioHHas. TeopeMa 0 TpEX MEPIEHAUKYJIIApax.
Yron Mexmy npsSMOM W IUIOCKOCThbIO. JIByrpaHHbBIM yrojl. Yroil Mexay IUIOcKocTsMH. [lmom@ans opTOroHadbHOM MPOEKUMH MHOTOYTOJbHUKA.
«CTepeoMeTpruIECcKOe» pacloIOKEHUE ABYX MPSMBIX.
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Muororpansuku (15 yacoB)

IIpusma. ITapamnenenunen. ITupamuna. Yceuénnaa nupamua. Ilnatonossl Tena. I'eomerpuyeckoe Teno.

IToBTOpeHue Kypca reomerpuu 3a 10 kiaacc (8 yacoB)

AKCHOMBI CTEPEOMETPUH U UX clieACcTBUA. [lapannenbHOCTh NPSIMBIX U INIOCKOCTEN. [lepneHanKyIIpHOCTD NPAMBIX U IJIOCKOCTE. MHOTOTrpaHHUKHU.

[Tnomaayn 60KOBBIX MOBEPXHOCTEH MPU3MBI M TUPAMUJIBI.

TemaTnueckoe N1IaHMpPoOBaHHe M0 MOAYJII0 «I'eomeTpusa»

Ne Pa3zpen KoanuecTBO
4acoB
Brenenue B ctepeoMerputo 6
[TapannenbHOCTH NPSIMBIX U INIOCKOCTEN 15
[leprieHAUKYISIPHOCTH B IPOCTPAHCTBE 26
MHororpanHuku 15
IToBTOpeHue kypca reomerpuu 3a 10 kiacc 8
Hroro:70
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11 kacc
Mopnyab «Ajredpa u Hayajaa MaTeMATHYECKOI0 AHAJTH32)

IMoBTOpenue (5 yacon)
Crenenu u kopuu. Ctenennbie pynkunuu (18 yacon)

[ToHsATHE KOPHS N-CTENEHU U3 ACUCTBUTEIHHOTO YnCIa. PYyHKIUU y=W , X cBoiicTBa u rpaduku. CBoiicTBa KopHS N-creneHu. [IpeoOpa3oBanus
BBIpXEHUH, coepkamux paaukansl. O000IeHre MOHATHS 0 TToKa3artene cteneHn. CreneHHbie GyHKIMU, X CBOMCTBA U rpaduku.

IMoka3zaTenbHas u norapudmuyeckasi pynkuuu (30 yacos)
[TokazarenbHast GyHKIM, ee cBoiicTBa U rpaduk. [TokazarenbHble ypaBHeHUs. [loka3zaTenbHbIe HEPABEHCTBA.

[Monsitue norapudma. dynkuus y = log x, ee cBoiictBa u rpapuk. Coiictsa norapudmos. Jlorapupmudeckue ypaBHenus. Jlorapudmuieckue HepaBeHCTBA.
[Tepexon k HOBOMy OocHOBaHMIO JiorapudmMa. JuddepeHmpoBanue nokazaTeaIbHON U JTOTapuPMUUIECKON (YyHKITHA.

IMepBooOpa3nas u unTerpas (20 yacos)
[TepBooOpasnas. [IpaBuiia OThICKaHUS TIEPBOOOPA3HBIX. TabaHMIIa OCHOBHBIX HEOIIPEICIICHHBIX HHTETPAJIOB.

3ajaun, TPUBOISAIINE K IOHATHIO ONIpeiesieHHOTo nHTerpana. [lonstue onpeaenennoro uarerpaia. @opmyna Hetorona — JleitOnuna. Berancnenue
TUIOIIAJIeH TUIOCKUX (PUTYP C TIOMOIIBIO ONPEEICHHOTO HHTErpaa.

DeMeHTbl MATEMATHYECKOH CTATHCTHKH, KOMOMHATOPUKH M Teopun BeposiTHocTeii (19 yacoB)

Cratuctuueckas o0padoTka nanubIx. [IpocTeiine BeposTHOCTHBIE 3a1aun. Couetanus u pazmerenus. @opmyna 6unoma Hetorona. CiydaiiHbie COOBITHS
U UX BEPOATHOCTH.

YpaBHeHusi H HepaBeHcTBa. CHCTeMbl YPaBHEHH I U HepaBeHCTB (24 yaca)

PaBHOCHIIBHOCTD ypaBHeHHIA. OOIIMe METOBI peleHus ypaBHeHuit: 3amena ypasuenus h(f(x)) = h(g(x)) ypasuenuem f(X) = g(X) pasnoxenue Ha
MHOYHUTEJIH, BBEJICHUE HOBOM MepeMeHHOH, (PyHKIIMOHANbHO-TpaduiecKuii MeTo1. PerieHre HepaBeHCTB ¢ OJJHON IepeMEeHHOM. PaBHOCHMIIBHOCTD
HEPABEHCTB, CUCTEMBI M COBOKYITHOCTH HEPABEHCTB, NPPALMOHAIILHBIE HEPABEHCTBA, HEPABEHCTBA ¢ MOLYJIAMH.

CucreMbl ypaBHEHUI. Y paBHEHUS 1 HEPABEHCTBA C MapaMeTpaMH.
Hrorosoe noBropenue (20 yacoB)
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TemaTn4eckoe INJIAaHHPOBAaHHE MO MOAYJII0O «Anreﬁpa H HAYAJIa MATEMATHYICCKOI'0 aHAJIN3Aa»

Ne Pazgen KoanuectBo
4yacos

[ToBTOpEHHE S
Crenenn u kopHU. CTenieHHBIE (PYHKITUH. 18
[TokazaTenpHas u orapudmudeckas QyHKIUN 30
[TepBooOpasHas u mHTETpa. 20
DneMEeHThl MaTeMaTUIECKON CTaTUCTUKH, KOMOWHATOPHUKHU U 19
TEOPUU BEPOSATHOCTEU

VYpaBHenus u HepaBeHCTBA. CHUCTEMBI YpABHEHHUI U HEPABEHCTB 24
[ToBTOpEHME. 20

Wtoro | 136

Moayab «I'eomeTpus»

Koopaunatel 1 BekTOpbI B mpocTpaHcTBe (16 yacos)
JlekapTOBBI KOOpAMHATHI B MpocTpaHcTBe. BekTopsl B mpoctpaHcTBe. CIOKEHHE W BBIUUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uuciio. ['omoteTus.

CkansipHoe MpOU3BEACHUE BEKTOPOB. [ eoMeTpruieckoe MeCTO TOUEK MPOCTPAHCTBA. Y paBHEHHE IIIOCKOCTU. YeThIpEXMEpHBIH KyO.

Tena spamenust (29 yacon)

HMumunap. KomOunanuu nunmuaapa u npusmsl. Konyc. Yceuénnbiii konyc. KomOunanuu konyca u nupamusl. Chepa u map. YpaBHenue cdepsl. Bzanmuoe
pacrosiokeHue cepsl U INIOCKOCTH. MHOTrOrpaHHUKY, BIMCAaHHBIE B c(epy. MHOrOrpaHHUKH, ONUMCaHHbIE 0KO0JI0 cepsl. KomOnHanmu nunusapa u chepsl,

KOHYca U cepsbl.

27



b

O0bémbl Te. [Linomans cdepsol (17 yacos)
O0BéM Tena. opMyiibl 4715 BEIUKCIIEHUS 00bEMA TpU3Mbl. DOpMyJIbI Il BBIYMCICHUS 00bEMOB IMPAMUIbI M yCeUEHHOM MpamMuibl. OObEMBI TEI BpaILICHHSL.
[Tnomans chepsl. Onpenenenue MUHKOBCKOTO.

HroroBoe noBropenne kypca reomerpuu 10-11 kmaccos (6 yacon)
AKCHOMBI CTEPEOMETPUH U UX cieAcTBUs. [lapamienbHOCTh MPSMBIX, NPSIMOM M TUIOCKOCTU. CkpenuBaromuyecs: npsimelie. [lapamienbHOCTh MIIOCKOCTEH.
[lepneHUKYyIApHOCTh MpPSMOM M IUIOCKOCTH. TeopeMa O TpEX MNEPHEHAMKYJApax. YTOJ MEXKAy IpsAMOM U IUIOCKOCTBIO. JIBYrpaHHBIA yrodl.
IlepneHIUKyYISAPHOCTD IIIOCKOCTENH. MHOIOIpaHHUKY: MapaJuIeNeNnIe], IPU3Ma, TUPAMH/IA, TUIOIIAAN UX MOBEPXHOCTEH. [lunuHap, KOHyC U map, miIomaim
ux nosepxHocteil. O0bEMBI Ten. BexkTopsl B mpocTpancTse. JlelcTBus HaJ BekTopaMu. CKalspHOe pou3BeieHHe BeKTOpoB. [ToBTopeHne Teopun 1 perieHue
3aJ1a4 110 BCEMY KypCy T€OMETpPHH.

TemaTnueckoe ni1aHupoBaHue mo Moay.aro «I'eomerpusa»

Ne Pa3pen KoanuecTBO
4acoB
1.| KoopauHathl 1 BEKTOPHI B IPOCTPAHCTBE 16
2.| Tena BpamieHus. 29
3.| O6bémsI Temn. ITnomans chepsb 17
4.| UtoroBoe nmoBropeHue Kypca reometpun 10-11 xmaccos 6
Wroro | 68
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