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2.

®enepanbhblii 3akoH PO «O6 obpazoBannu B Poccuiickoit deneparumy», ot Ne 273 —D3 ot
29.12.2012 rona

ABTOpCKO mporpaMMbl «AJredpa ¥ Havalla MaTemMaTudeckoro anaimza. 10-11 xmaccen»
IO.M.Konsrun, M.B.TkauéBa, H.E.®énopoBa M.U.IlaOynun, Bxomsmeid B «COOpHHK
pabouux nporpamm. Airedpa u Hauajga MmaTematudeckoro ananusa. 10-11 kiaccel. ba3obiii
U yrIyONeHHBIH YpOBHH: TOCOOHME Al yuuTeneidl o0meoOpa3oBaTeNbHBIX OpraHU3alni»
[coctaButens T.A. Bypmucrposa. — M.: [Ipocsemienne, 2018;

Asropckoii mporpammsl JI.C. Atanacsan, B.®.byry3os, C.b. Kanomues, JI.C.Kucenésa, 0.1
[Mo3nsik «I'eomerpus, 10-11 xmacce», Bxomsmiedr B «COOpHHUK pabOUYMX MPOTrpamM.
I'eomerpus. 10-11 xmaccel. ba3zoBelii M yriayOneHHBIH ypOBHHM: HocoOue Ui yduTelen
0011e00pa3oBaTeNbHBIX ~ OpraHu3anuiiy /cocraButrens T.A. bypmucrpoBa. — M.:
[Ipocsemienue, 2016.

YyeOHuKu:

o Maremaruka: anreOpa ¥ Hayajla MaTEMAaTUYECKOTO aHaju3a, reoMeTpus. Anredpa u
Hayajla MaTeMaTuyeckoro a”anuza. 10 kiacc: yueOHHK 1715 0011eo0pa3oBaTelbHbIX
opraHuzamuii: 6a30Bbiii W yrayoneHHeidi ypoBHu /FHO.M.Komsrun, M.B.TkauéBa
H.E.®&énopora M.WN.111a0ynun — 4-¢ u3a. — M.: [Ipocsemenne, 2017;

o Maremaruka: anreOpa ¥ Hadaga MaTeMaTHYECKOTO aHalIu3a, TeoMeTpus. Anredpa u
Hayajla MaTeMaThyeckoro aHanu3za. 11 kimacc: yueOHHK 1715 0011eo0pa3oBaTeIbHbIX
opranuzanuii: 0a30Bbiii W yrayonenubii ypoBau /FHO.M.Komsrun, M.B.Tkauésa
H.E.®&nopora M.WN.11Tabynun — 5-¢ u3a. — M.: [Ipocsemenne, 2018;

o Teomerpus. 10-11 kmaccel: y4eOHHMK JUIsi 0OIIEOOpPa30BATENBHBIX YUPEKICHHM:
6a3oBbiii U yriyonennsiid ypoBHH /JI.C.AtanacsH, B.®.byry3os, C.b.Kagomier u
ap. — 7-e u3a.- M.: Ilpoceemenne, 2019;

o Anrebpa M Hayala MaTeMaTHYecKOTro aHanu3a. JuJakTH4eckue MaTepuaibl K
yaeOnuky FO.M. Konsruaa u npyrux. 10 kmacc: yue6. mocodue s o6meoOpa3oBar.
opraHuzamnuii: 0a30oBelii u yrmyon.  ypoBHu /M.W.IIa6ynanH, M.B.TkauéBa,
H.E.®&nopona , O.H. Jlobposa. — 6-¢ uza. — M.: [Ipocsemenue, 2017;

ITporpamma 10 kaacca (yriry0JieHHbII YpoBeHb) paccunTana Ha 210 yacos (6 yac B HeIENO).
ITporpamma 11 kiaacca (yrirydJieHHbI ypoBeHb) paccuntana Ha 204 yaca (6 yac B HeIeo).



. Ilnanupyemoie pe3yibmamol 0C60CHUA YUECOHO20 npeomMema

JIn4HOCTHBIE pe3y/IbTaThl:

YV yuawezocs 6yoym cghopmuposarwi:
MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U OOLIECTBEHHOU
MPAKTUKH; KPUTUYHOCTh MBIIIICHUS, yMEHHE paclo3HaBaTh JIOTHYECKA HEKOPPEKTHBIC
BBICKa3bIBaHUS, OTJINYATH TUIIOTE3Y OT (pakTa;
OCHOBBI CAMOPAa3BUTHS U CAMOBOCIIUTAHUS B COOTBETCTBUU C OOIEUETOBEUECKUMHU LIEHHOCTSIMU
U ujeaJaMu TPaXJaHCKOro oOmiecTBa; TOTOBHOCTh M CIIOCOOHOCTh K CAaMOCTOSITEIbHOH,
TBOPUYECKON U OTBETCTBEHHOM JIEATEIIbHOCTH;
FOTOBHOCTb M CIOCOOHOCTh BECTU JUAJIOr C JAPYTUMHU JIIOJbMH, JOCTUraTh B HEM
B3aMMOIIOHUMAaHUS, HAXOJUTh OOIINE TEJIH U COTPYAHHYATH JIJIS UX JOCTHKCHUS;
HaBbIKW COTPYJHUYECTBA CO CBEPCTHUKAMH, AECTbMM MIIQJIIETO BO3pPAcTa, B3POCIBIMH B
00pa30BaTeNIbHOM, 00IIECTBEHHO MOJIE3HON, y4eOHO-UCCIIEeI0BATEIbCKON, MPOEKTHOM U IPYTUX
BUJIaX JESITEIbHOCTH.

Yuawuiicsa nonyyum 6osmoorcnocme 011 hopmuposanus:
TOTOBHOCTH U CHOCOOHOCTH K 00Opa30BaHUIO, B TOM YHCIIE€ caMO0Opa30BaHUIO, HA MPOTSHKEHUU
BCEH JKM3HM; CO3HATEIbHOIO OTHOUIEHHS K HENpephIBHOMY OOpa30oBaHHUIO KaK YCIOBHUIO
YCHENTHOM mpo(dhecCHOHaTFHON 1 00IIECTBEHHOM IeATeTbHOCTH;
ACTETUYECKOTO OTHOIIEHUS K MHUPY, BKJIIOYas SCTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA;
OCO3HAaHHOTO BBIOOpa Oynymield TpodecCuu W BO3MOXKHOCTEH peann3anud COOCTBEHHBIX
KU3HEHHBIX IUJIAHOB; OTHOIIEHUSA K NPO(EecCHOHANBHOM IEesTeNbHOCTH KaK BO3MOXKHOCTHU
ydyacTuss B pEHICHUH JIMYHBIX, OOIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
pooJIeM.

MeTtanpeaMeTHbIe pe3yJabTaThl:

Pecynamuenvle ynueepcanvHwle yueoHnvle 0elicmeus

Yuawuucsa nayyumces:
CaMOCTOSITENIbHO OMPEACNATh IeJIU JEATEIbHOCTH M COCTaBJIATh IUJIaHBl JIEATENbHOCTH;
CaMOCTOSITENIBHO OCYLIECTBIISATh, KOHTPOJIUPOBATH U KOPPEKTHUPOBATDH JIEATEIBHOCTH;
BJIQJICHUIO HAaBBIKAMHU TO3HABATEIbHOM pediieKcuy Kak OCO3HAHMS COBEpIIaeMbIX NEHCTBHUI U
MBICIIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB M OCHOBAHMIA, I'PAHUI] CBOETO 3HAHUSA U HE3HAHMUS,
HOBBIX TIO3HABATENbHBIX 3314 U CPEJCTB UX JOCTHIKECHHUS.

Yuawuiicsa nonyyum 6o3modcnocmos Hayuumvca:
MCII0JIb30BAaTh BCE BO3MOXKHBIE PECYPCHI JUISl TOCTHXKEHUS MOCTABJICHHBIX IIEJIel U pealn3aluu
IJIAHOB JIESITENIbHOCTH; BBIOMPATh YCIEIIHBIE CTPATErH B PA3IMUHBIX CUTYAIUX;
UCIO0JIb30BATh CPEACTBAa MH(POPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TexHosorui (aanee - MKT)
B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPraHHU3AIlMOHHBIX 3aJady C COOJIIOACHHEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHusi, MPaBoOBbIX U
ATHUYECKUX HOPM, HOPM HUH(POPMAIIMOHHOH O€30MaCHOCTH;
CaMOCTOSITENILHO OLIEHWBATh U MPUHUMATH PEIICHUS, OTMPEACISIONIUE CTPATETUIO TIOBEICHUS, C
Y4ETOM TPaKJAHCKUX U HPABCTBEHHBIX [[EHHOCTEH.

Ilo3nasamenvhovie ynusepcanvuble yueonvle Oelcmeus

Yuawuiica nayuumcs:
CaMOCTOSITENIbHOM ~ MH(OPMAIIMOHHO-TIO3HABATEILHOW  JEATENbHOCTH, BIaJE€Th HaBBIKAMU
MOJIy4eHUsT HEOoOXoIuMON HH(OpMAIMK, OPUEHTUPOBATHCA B PA3TUYHBIX HCTOYHUKAX
nH(pOpMaLIUY, KPUTUYECKH OIEHHBATh M HHTEPIPETUPOBATH MHGOPMAIUIO, TIONy4aeMyl H3
Pa3IMYHBIX UCTOYHUKOB;
BIIJIETh HABBIKAMHU MMO3HABATEIHHOM, Y4eOHO-UCCIEIOBATEIHCKON M MPOEKTHOU JIEATEIbHOCTH,
HaBBIKaMU pa3peleHus MpoosieM; caMOCTOATEIbHOMY MMOUCKY METOJIOB PEIICHUS TPAKTHUYECKUX
3a/1a4, MPUMEHEHHUIO PA3TUYHBIX METO/IOB TIO3HAHUS.

Yuawuiics nonyuum 6o3moorcnocmy:
MIPOBOJNUTH KJIacCHU(DUKAIINU, JTIOTHUECKUE 000CHOBAHUS, JOKA3aTeNbCTBA;
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- TPUMEHSTh HHIYKTUBHBIE W JEIyKTHBHBIE CIIOCOOBI pPAacCY)KICHWUH, BUAETh pa3IUYHBIC
CTpaTEeTUH pelIeHHs 3a/1a4;

- OBJIJIETh OCHOBHBIMH CIIOCOOAMU TMPEACTABICHUS U aHAN3a CTATUCTUYECKHX JaHHBIX, HATMYHE
NPEJCTaBICHUNA O CTAaTHCTUYECKUX 3aKOHOMEPHOCTSAX B pPEATbHOM MHPE U O Pa3JIMYHbBIX
croco0ax X U3y4eHHUs, O BEPOSTHOCTHBIX MOJIEIISX.

Kommynuxamuenuvie ynusepcanvnoie yuednsle 0eicmeus

Yuawuiica nayuyumces:

- TMPOIYKTUBHO OOMIaThCS ¥ B3aMMOICHCTBOBAaTH B TIPOLECCE COBMECTHOW JAEATEIBbHOCTH,
YUUTBIBATH TIO3HUIIUH IPYTUX YYACTHUKOB JEATEINBHOCTH, 3()(HEeKTUBHO pa3peniats KOHPIUKTHI;

- BIAJETh S3BIKOBBIMH CpPEACTBAMHU - YMEHHUIO SCHO, JIOTUYHO W TOYHO H3JIaraTb CBOIO TOYKY
3pEHMsI, UCTIOIB30BATh a/ICKBATHBIE SI3BIKOBBIEC CPE/ICTBA.

Yuawuiica nonyuum 603modicHOCIb HAYUUMbCA:

- KOHTPOJHMPOBATH, OCYIIECTBIIATH KOPPEKIIHIO, OIIEHUBATh NEHCTBUS MAapTHEPA, C JOCTATOYHOMH
MOJTHOTOM ¥ TOYHOCTBIO BBIPAXKATh CBOM MBICITH.

IIpeaMerHble pe3yJbTaThl OCBOCHHS Kypca MaTeMaTHKH Ha YIIIyOJEHHOM YpOBHE
OpUEHTHUPOBAHBl MPEUMYIIECTBEHHO HAa TOATOTOBKY K TMOCIEAYIOUIEMY NpOQpecCHOHATLHOMY
00pa30BaHUIO, Pa3BUTHE UHIUBUIYAIBHBIX CIIOCOOHOCTEN oOyyaromuxcs myTéM OoJjiee riryooKoro,
9YeM ITO MpexycMaTpuBaeTcsi 0a30BBIM KypCOM, OCBOCHHUSI OCHOB HAayK, CHCTEMATHIECKUX 3HAHUN U
croco0o0B JEHCTBUM, TPUCYITUX TAHHOMY Y4EOHOMY TIPEMETY.

10 kaace

DJeMEeHThbI TEOPUH MHOKECTB U MAaTEMATHYECCKOM JOTHKH

Yuawuucs nayyumces:

— CBOGOJHO OMEPUPOBATH MOHATHAMH: MHOXKECTBO, MyCTOE, KOHEUYHOE M OECKOHEUHOE
MHO’KECTBa, JIEMEHT MHOXECTBA, TOJAMHOXECTBO, IlepecedyeHne, 00beJUHEHNE U PA3HOCTh
MHOXECTB;

— IPUMEHATh YHCIOBBIE MHOXXECTBA Ha KOOPIMHATHOM NPSAMOW: OTpPE30K, HHTEpBal,
MOJIYUHTEPBAJ, HIPOMEXYTOK C BBIKOJOTOH TOUYKOH, Tpaduyeckoe MpencTaBlIeHNE
MHO’KECTB Ha KOOPJIMHATHOH IUIOCKOCTH;

— IIPOBEPATH NPUHAUICKHOCTH 3JIEMEHTAa MHOXKECTBY;

— HAXOJUTh MepecedyeHne Hu OOBEJUHEHHE MHOXECTB, B TOM 4YHCIIE IPEJCTaBICHHBIX
rpaduuecky Ha YUCIOBOU MPSAIMON M HA KOOPAMHATHOW IIOCKO CTH;

—3aJaBaTh MHOYKECTBA IEPEYHCICHUEM U XapaKTEPUCTUUYECKUM CBOHCTBOM; OIEPUPOBATH
HNOHATUSMU: YTBEPKACHUE, OTPULIAHNUE YTBEPXKIACHHS, NUCTUHHBIC U JIOKHBIE YTBEPHKICHHUS,
NpUYMHA, CIEICTBUE, YaCTHBINA CiIy4all oOLIero yTBEpKACHHS, KOHTPIPUMEDP; MPOBOIUTH
JI0Ka3aTelbHbIE PACCYXACHUS A1 000CHOBAHUS UCTHHHOCTH YTBEPKIACHHH.

Vuawuiica nonyuum 603MOMCHOCMb HAYYUMBCA

—onepupoeamv NOHAMUEM ONpedeleHUs], OCHOBHbIMU 8UOAMU OnpedeleHull U meopem,

— NOHUMAMb CYMb KOCBEHHO20 00KA3AMENbCMEd

—onepupogams NOHAMUAMU CUEMHO20 U HECUEMHO20 MHONCECEA,

—NpUMeHAms Memoo MamemMamudeckol UHOYKYUU Osl NPOBeOeHUs PACCYHCOeHUN U
ookazamenbcme Npu peuweHuu 3a0ad.

B noBceqHEeBHOI KM3HU U NPH HU3YYEHUH JAPYTrUX NpeIMeTOB
Yuawuiica nayyumces:

—HUCIO0JIb30BaTh YHUCJIOBBIE MHOXECTBAa HAa KOOPJAMHATHOW MNPSAMOM M Ha KOOPAUHATHOU
MJIOCKOCTH JJIsI ONIMCaHUs peajbHbIX NMPOLECCOB U SBJICHUM;

— pOBOJUTH JOKa3aTeNbHbIE PACCYKJIEHUS B CHTYyallUsIX TIOBCEIHEBHOW JKU3HH, IPH
pEelLIeHNH 3aa4y U3 APYTUX MpeIMETOB.




Yuawutica nonyuum 03MOHCHOCb HAYYUMBCA!

—UCNONIb308AMb  MEOPEMUKO-MHONCECMBEHHbIU  A3bIK U A3bIK  JO2UKU O/
ONUCAHUSL  PealbHblX Npoyecco8 U AGNeHUl, NpuU peuwleHuu 3a0ay  Opyux
YUueOHbIX NpeoMemos.

Yucaa u BbIpakeHUs

Yuawuiica nayyumces:

—CBOOOJHO OMNEpPUPOBATh MOHATUSIMHU: HATYypaJIbHOE YHCJIO, MHOXECTBO HATypaJbHBIX
qHCeJI, eJI0e YNCII0, MHOKECTBO LIEJIBIX YUCel, OOBIKHOBEHHAs APOOb, AecsiTUYHas Apo0b,
CMEIIaHHO€ YHUCJIO0, pAalUMOHAIBHOE YHCIO0, MHOXECTBO pPAIMOHAIBHBIX  YHCEI,
UPPAMOHAIIBHOE YHCIO, KOPEHb CTENeHH N, JeHCTBUTEIBbHOE YHCIO, MHOXECTBO
JIEUCTBUTENBHBIX YHCEN, TEeOMETpPUYEecCKass WHTEpHpeTanus HAaTypalbHBIX, IENbIX,
palMOHANbHBIX, e CTBUTEIbHBIX YHCEIT,

—TOHUMAaTh U OOBACHATH PA3HHUILy MEXAY MO3UIHOHHOW W HEMO3WIHOHHON CHCTEMaMH
3aIiCcH YUCelT,

—TEePEeBOUTH YUCIA U3 OJTHOW CUCTEMBI 3aMMCH (CUCTEMBI CUMCICHHUS) B APYTYIO;

— ZI0Ka3bIBaTh M WCIIOJH30BAaTh NPU3HAKK JETUMOCTH, CYMMBI W TIPOU3BEIACHHUS TIPH
BBITIOJTHEHU W BBIYMCICHUN U PEIICHUH 3a]1a4;

— BBITIOJIHATH OKPYTJCHUE pPAaUOHANBHBIX W HPPANMUOHANBHBIX 4YHCEI C 3aJaHHOU
TOYHOCTBIO;

— CpaBHHBATh JICHCTBUTEIBHBIC YHCIIA PA3HBIMU CTIOCO0aMU;

— yIOpSAJ0YNBATh YHCJIA, 3alIUCAHHbIE B BUJE OOBIKHOBEHHOW W NECSATUYHOW ApOoOH, Ymcia,
3amMcaHHbIe C MCIOJIB30BAaHUEM apU(PMETHYECKOTO KBAAPAaTHOTO KOPHS, KOPHEH CTENeHH
0O0JIBIIIe BTOPOW;

—maaxoauth HOJl u HOK pa3abiMu cnoco6amMu ¥ MCIOJIB30BaTh UX MPU PEIICHUH 3a/]1a4;

— BBIMIOJIHATH ~ BBIYMCICHUS W NpeoOpa3oBaHUS  BBIPpAXKEHUH, colepKammux
JIeWCTBUTEIBHBIC YUCIIA, B TOM YHCIIe KOPHU HATYpalbHBIX CTEICHEH;

— BBITIOJIHATh ~ CTAHJAPTHBIE  TOXKJECTBCHHBIE IMPEOOpPa30BaHUS  TPUTOHOMETPH YECKUX,
TorapuPpMUUECKUX, CTEIICHHBIX, UPPAIIMNOHAIBHBIX BHIPAKCHUH .

Vuawuiics nonyuum 603M04CHOCIb HAYYUMbCAL:

— C80000HO ONEPUPOBAMb YUCLOBLIMU MHONCECMEAMU NPU PeuleHUl 3a0al,

— NOHUMAMb NRPUYUHBL U OCHOBHbIE UOEU PACUUPEHUSL YUCTOBIX MHO HCECME,

—61a0emb OCHOBHbIMU NOHAMUAMU MEOPUU 0eAUMOCMU NPU PeUueHUU CMAHOAPMHbLX
3a0ay;

— umemv 6a308vle NPEeOCMABICHUSL O MHOJICECMEE KOMNIEKCHbIX YUCe]L;

— C60000HO  BBLINOIHAMbL  MONCOCCMBEHHbIE  NPeobpPaA306aHUsL  MPUSOHOMEMPUUECKUX,
J02apuhmuyeckux, CmeneHHvlX 8blPANCeHUll,

— gnademsv opmynou bunoma Hvtomona;

—npuMeHAms Npu peuleHuu 3aday meopemy o0 JuHeuHoMm npeocmasieruu HOJ],
Kumatickyrwo meopemy 06 ocmamrkax, Manywo meopemy DPepma;

— NPUMEHAMb NpU peueHuu 3a0ay meopemuKo-yuciogble QYHKYUU: YUCio U CyMma
oenumeneu, ¢pyuxkyuio dinepa;

— NpUMEHAMb NPU peuleHuu 3a0ay yenuvle Opoou, MHOSOUIEHbl C OCUCMEUMETbHbIMU U
yenvimMu Ko puyuenmamu;

—61a0emb NOHAMUAMU. NPUBOOUMbLE U HENPUBOOUMbBLE MHO2OY eHbL, NPUMEHAMb UX NPU
peuweHuu 3a0ad,

— npumenams npu pewenuu 3aoad OcHoHYI0O meopemy aneebpbvi, npocmeuuiue GYyHKYuu
KOMNIEKCHOU nepemMenHoll KaK 2eomempuieckue npeoobpa3zosaHus.

B noBceqHEeBHOI KM3HU U NPH U3YYEHUH JAPYIrUX NpeIMeTOB
Yuawuiica nayyumces:

— BBIMIOJTHATh U OOBSACHATH Pe3yJIbTaThl CPABHEHUS PE3YJIbTATOB BBIYUCICHUN MPU pPEIICHUH
MPaKTUYECKUX 3aJad, B TOM YHCIe NPUONMKEHHBIX BBIYUCICHUN, HUCHONB3Yys pas3HbIE
CIocoObl CpaBHEHUH;




— 3aIMUCBIBATh, CPABHUBATH, OKPYIJISITh YUCJIOBbIE IaHHBIC;

— HCII0JIb30BaTh PEaJIbHbIE BEJIUUNHBI B pa3HbIX CUCTEMaX U3MEPEHU;

— COCTaBJISITh W OLIEHUBATh PA3HBIMH CHOCOOAMHU YHCJIOBBIC BBIPAXEHUS NpPH pPEHICHUU
NPaKTUYECKUX 3a]a4 U 3aJ1a4 U3 JPYrux y4eOHBIX MPEIMETOB.

YpaBHeHHS M HepaABEHCTBA

Yuawuiica nayuumcs:

— CBOOOJIHO OTIEPUPOBATH MOHATUSMHU: YPaBHEHHUE; HEPABCHCTBO; PABHOCUJIbHBIC YPABHEHUS H
HEpPAaBEHCTBA; YpPaBHEHME, SBIAIOIIEECS CIEICTBUEM JpPYroro YypaBHEHHS; YpaBHEHUS,
PaBHOCHJIbHBIE HA MHO>KECTBE; paBHOCUJIbHBIE NTPE0Opa30BaHUsl ypaBHEHUMN;

— peumaTth pa3Hble BUJIbl YPAaBHEHUH U HEPABEHCTB U UX CHCTEM, B TOM 4YHCJIE HEKOTOpPbIE
ypaBHEHUS TPEThEH U 4eTBEPTON cTeneHel, IpoOHO-pallMOHaNIbHbBIE U UPPALlMOHAIIbHBIE;

— OBJIaJIeTh OCHOBHBIMHM THUIIAMHU I[OKAa3aTEIbHBIX, JOrapuPMHUUYECKUX, HUPpAIMOHATbHBIX,
CTENEHHbIX YpPaBHEHUNW W HEPaBEHCTB U CTAHJApPTHBIMM METOJAMU HMX pEHICHUHW WU
NPUMEHATh UX MPU PELIEHUU 3aj]ay;

— IPUMEHATh TeopeMy be3y Kk peleHno ypaBHeHNH;

— NPUMEHATH TeopeMy Buera aiis pemeHus HEKOTOPhIX YypaBHEHUHN CTENEHU BbIIIE BTOPO;

— MIOHUMAaTh CMBICI TEOPEM O PABHOCWIBHBIX M HEPAaBHOCUJIBHBIX MPE0oOpa30BaHUIX
ypaBHEHUN U YMETb UX JOKa3bIBATh;

—BJIaJIETh METOJIaMHU pEIIeHUs] ypaBHEHHH, HEPAaBEHCTB U WX CHUCTEM, YMETh BbIOMpAThH
METOJl peuieHuss ¥ 000CHOBBIBATH CBOW BBIOOP; MCHOJIB30BAaTh METOJ HHTEPBAJIOB IS
pelleHusT HEepaBeHCTB, B TOM YHCJIE JApOOHO-pallMOHAIbHBIX M BKJIIOYAIONUX B ceOs
UppalroHalIbHbIE BbIPAaXECHUS,

—pewmaTth airebpanyeckue ypaBHEHHUS U HEPABEHCTBA U HUX CHCTEMBI C MapaMeTpaMu
anredpanyeckuMm U rpauyeckuM METOJaMHU; BJIAJIETh Pa3HBIMU METOJAMU J10Ka3aTelbCTBA
HEPABEHCTB; PEIIaTh YPAaBHEHHUS B LIEJIbIX YHUCJIIAX;

— H1300paXkaTh Ha IUIOCKOCTH MHOXECTBA, 3a/1aBacMbleé YpaBHEHHUSIMH, HEPaBEHCTBAMHU U HX
CHUCTEMAaMHU;

— CBOOOJIHO HCIIOJIB30BaTh TOXJAECTBEHHbIE MPEeoOpa3oBaHUs MPU pPEIICHUU YpaBHEHUN H
CHUCTEM YpABHEHUU.

Yuawuiicsa nonyuum 803mModiCcHOCMb HAYUUMBCA

—Cc80000HO onpedenams mMun U GblOUpaAMb Memoo peuleHuss NoKaA3amelbHbvlX U
Jno2apumudeckux  ypasHeHuli U  HepaeeHcms,  UPPAYUOHANbHLIX  VDAGHEHUU U
Hepagencms, mpucoOHoOMempudeckux ypasHeHuu U HepageHcmae, ux Cucmem,

— Cc80000HO peulams cucmembsbl TUHEUHbIX YPAGHEHUI,

—peuams OCHOBHbIEe MUNBL YPABHEHUL U HepaA8eHCmE ¢ napamempamu,;

— npumeHsms npu pewienuu 3aday Hepasencmsa Kowwu - bynsakoeckoeo, bepuynnu.

B noBcegHeBHOI KU3HHU M NPU M3YYEHHUH JAPYTUX NpPeAMeEeTOB
Yuawuiicsa nayuumcs:

— COCTaBJATh M pellaThb ypaBHEHMS, HEPABEHCTBA, UX CHCTEMbl NpPU pPELICHUH 3ajay M3
IpYruX yuyeOHBIX MPEIMETOB;

— BBINIOJIHATH OLIEHKY NMPaBAONOJ00Us pe3ysbTaToB, MOJYYaeMbIX NMPU PEIICHUH Pa3IHUYHBIX
YpaBHEHUH, HEpPaBEHCTB M HUX CHUCTEM, IpU pEIIeHHH 3aJad U3 JPYrux Yy4eOHBIX
IIPEIMETOB;

— COCTaBJISATh M pElIaTh YpPAaBHEHMS M HEPABEHCTBA C NapaMeTpaMH IPH PELIEHHUM 3aaad M3
JAPYTUX y4eOHBIX MPEIMETOB;

— COCTAaBJISITh YPAaBHEHUE, HEPABEHCTBO MJIM UX CUCTEMY, ONMCHIBAIOLINE PEAIBHYIO CUTYALUIO
UJIY NPUKIIAHYIO 3a7a4y, HHTEPIPETUPOBATH MOJIYyUYEHHBIE PE3YIbTAThI;

— HUCIOJIb30BaTh NMPOrPaMMHBIE CPEACTBA IPU PELIEHUU OTIENbHBIX KJIACCOB YpaBHEHUU H
HEpPaBEHCTB.

DyHKUUH

Yuawuiicsa nayuumcs:
— BJIaJIETh TOHATHAMH: 3aBHCHUMOCTb BEIWYWH, (PYHKIUS, apryMeHT M 3HaueHHE (PYHKIUH,
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0o0nacTh ompeneneHuss U MHOXECTBO 3Ha4YeHUH (YHKIUHU, TpaduK 3aBUCUMOCTH, Tpaduk
byHKkuMKM, HyIM (YHKIHHM, TPOMEXYTKHM 3HAKOMOCTOSHCTBA, BO3pAcCTaHHE HAa YHCIOBOM
MPOMEXKYTKe, yObIBaHNE HA YMCIOBOM MPOMEXYTKE, HauOobplIee 1 HauMEHbIIee 3HAYCHUS
(GYHKIIUM Ha YHCIOBOM MPOMEXYTKE; YMETh IPUMEHATH 3TU MOHATUS IPU PEUICHUH 3a]aY;

—BJIaJIETh TMOHATHUEM: CTeleHHas (QYHKUUs; CTPOUTh €€ rpaduKk U yMeTb HPUMEHATH
CBOWCTBA CTENEHHOW (YHKIIUH NPU PEIICHUU 3a/a4;

— BJIAJCTh TOHATHUSIMHU: TMOKa3aTelbHass (YHKIHS, DKCIIOHEHTAa; CTPOUTH uUX Trpaduxu U
YMETh MPUMEHSATHh CBOWCTBA MOKA3aTEIbHONW QYHKIHH MPU PEIICHUH 33/1a4;

—BJAaJETh NOHATHEM: Jorapudmuueckas QyHKOHSA; CTPOUTh €€ rpaduKk M yMETb
MPUMEHATHh CBOMCTBA JIOTapu(PMUUECKON (YHKIIMU P PEIICHUH 32 ]34,

— BJIAJIETh NMOHATHEM: oOpaTHas (QYHKLMSA; IPUMEHITh 3TO MOHATHE NIPU PEIICHUHU 3a/1a4;

— NPUMEHSTh NP PEUICHUH 3a/1auy CBOWCTBA (YHKIUN: YETHOCTh, OTPAaHUUEHHOCTb;

— NPUMEHATDH IPU PEIIEHUH 3a4a4 NpeoOpa3oBaHus rpapuKoB QyHKIIUN;

—BJaJeTh  NOHATHUSIMU:  YHCIOBBIE  IOCJIEJOBATEIbHOCTH,  apudmernyeckas u
reoMeTpuyeckas Iporpeccuu;

— NPUMEHATh NpPU pEUIeHUWH 3a7ay CBOMCTBAa M NpU3HAKU apuMeTHYecKoll u
reOMETPHUUECKOM MPOTPECCUN.

Yuawuiics nonyuum 603mM00CHOCMb HAYYUMbCA

—61a0emsb NOHAMUEM: ACUMNIMOMA, YMemb €20 NPUMEHAMb NPU peuleHulU 3a0ay.

B noBceaHeBHOM KU3HHM M NIPU U3YYEHHUH APYIrUX YYeOHBIX IPEAMETOB
Yuawuucs nayyumces:

— ONpeaenars no rpaukaM U HCIOJb30BaTh JJI PEUICHUs MPUKIAJHBIX 3aj]lad CBONCTBA
pea’dbHbIX MPOLECCOB M 3aBUCUMOCTEH (HaumOoJbllMe W HAaUMEHbIIME 3HA4YCHUs,
IPOMEXKYTKH BO3pAaCTaHUA U YOBIBAHUSI, IPOMEKYTKHA 3HAKOIIOCTOSHCTBA, ACUMIITOTHI, U T.
1.), KHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHO W MPAKTUUECKON CHUTYyaIlHH.

TexcroBble 32124

Yuawuucs nayyumces:

— pelarb pa3Hble 3aa4y IOBBIIIEHHON TPYAHOCTH;

— aHaJM3UpOBaTh YCIOBUE 3aJauyd, BBIOMpPATh ONTHUMAJIbHBIH METOJ peUIeHUus 3ajJauu,
paccMaTpuBas pa3IM4HbIE METOMBI;

— CTPOUTH MOJEJIb PELICHUS 3aa4i, IPOBOIUTH OKAa3aTEIbHbIE PACCYKICHUSA IIPU PELICHUU
3aJla4u;

— aHaJIM3UPOBATh W MHTEPIPETUPOBATH IOJYYEHHBIE PEHICHUS B KOHTEKCTE YCIOBUS
3a7lauM, BBIOUpATh pelIeHUs], He IPOTUBOPEYAlle KOHTEKCTY;

— IEepeBOJUTh IpPHU PELIeHUH 3ajJayd MHGOpMaunMI0 M3 OAHOM (popMBbI 3amucu B ApPYrylo,
UCIOJb3Ys IPU HEOOXO0IUMOCTH CXEMBbl, TaOIHULBI, I'PpaQUKHU, AUATPAMMBI.

B noBcegHeBHOM KM3HU U NIPU HU3YYEHHUH JAPYIrUX NpPeIMeTOB
Yuawuiica nayuumcs:
— pelaTh NpakTUYECKUE 3a1a4y U 3aJa4d U3 APYTUX IPEIMETOB.
I'eomerpus
Yuawuiica nayuumcs:

— BJIAJIETh N€OMETPUUYECKUMH TOHATUSAMU IPU PEIIECHUH 3a1a4 U MPOBEIECHUU MATEMaTHUECKUX
pacCyXIeHUN;

— CaMOCTOSTENbHO (POPMYIIUPOBATH ONPENEIECHUS T€OMETPHUUECKUX (DUTYp, BBIIBUraTh TUIOTE3bI
O HOBBIX CBOMCTBax M MpPHU3HAKAX T'€OMETPUYECKUX (UTYp U OOOCHOBHIBATh WJIM OMPOBEPraTh
ux, 00001aTh WM KOHKPETU3UPOBATh PE3YNIbTAaThl Ha HOBBIX Kjaccax (Uryp, MPOBOAUTH B
HECJIOKHBIX CIy4asx KiacCUPUKaIMIO GUTYp MO pa3InIHBIM OCHOBAHUSIM;

— HCCIIEZIOBAaTh YEPTEXM, H3BJIEKATh, HWHTEPIPETUPOBATh M IMPeoOpa3oBBIBaTH HH(POPMAIIHIO,
IIPEJICTAaBICHHYIO Ha YepTEkKax;

— pemarh 3a7auyd reoOMETPUUYECKOr0 COAEP)KAHMs, B TOM 4YMCIE B CUTyalUAX, KOIZAa alrOpPUTM
pelieHust He CleAyeT SIBHO W3 YCJIOBHSA, BBINOJHATH HEOOXOMMMBIE MJIsl pEIIeHHs 3a/ladu
JOTIOJTHUTEBHBIE TOCTPOSHHUS, HCCIE0BATh BOSMOKHOCTD IIPUMEHEHUSI TeOpeM U GOpMYIT JUTst
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pelieHus 3a/1a4;

— GopmMynHpPOBATH U TOKA3HIBATH TEOMETPUICCKUE YTBEPIKICHUS;

— BJIAJICTh MOHSATUSAMU CTEPEOMETPHUH: MPU3MA, TTapaJUICIICTIHIIC I, TUpaMUIa, TeTPAdIP;

— GopMynHpOBaTH AKCHOMBI CTEPEOMETPHH U CICICTBUSX U3 HUX M YMETh MPHUMCHITh HX TPU
pEIICHHUH 33]1aY;

— CTPOHTH CEUYCHHSI MHOTOTPAHHHKOB C WCIIOJB30BAHHEM PA3IUYHBIX METOJOB, B TOM YHCIE U
METO/1a CJIENIOB;

— BJIAJICTh TIOHATHEM O CKPEHIMBAIOIIMXCS TPSIMBIX B MPOCTPAHCTBE M YMETh HAaXOJIUTh YTrOJ H
paccTosiHAE MEX Ty HUMU;

— MPUMEHSATH TEOPEMBI O MaPAJUICTLHOCTH MPSIMBIX U IIOCKOCTEH B MPOCTPAHCTBE MPHU PEIICHUH
3a7ad4;

— MPUMEHSATH TapalIeTbHOE IPOSKTUPOBAHUE T N300paxeHUs QUryp;

— MPUMEHSATH TEPIECHANKYISIPHOCTH TMPSMOU | TJIOCKOCTH IPHU PEIICHUH 33134,

— BJIAJICTh TOHATHUSMH OPTOTOHAILHOE IMPOSKTUPOBAHKME, HAKIOHHBIC W WX MPOCKINH, YMETh
MPUMEHSTH TEOPEMY O TPeX MEePISHIUKYISIPax MPU PEIICHUH 3a1a4;

— BJIAJICTh TIOHATHUSMHU PACCTOSTHUE MEXTy (UTypaMu B TPOCTPAHCTBE, OOIIMIA MEPHICHIUKYIISP
JBYX CKPEIIUBAIOIIUXCS MPSAMBIX U YMETh IIPUMEHSTE UX TIPH PEIICHUHN 33]1a9;

— BJIAJICTh MOHATHEM YTOJI MEXIY MPSIMON ¥ IDIOCKOCTBIO U YMETh MPUMEHSTh €ro MPH PEIICHUH
3a7ad4;

— BJIAJICTh TOHATHSAMH JBYIPAHHBIA yroJl, YroJl MeEXAy IUIOCKOCTSAMH, MepIeHINKYIIpHBIC
TJIOCKOCTH Ml YMETh MPUMEHSATh X TIPH PEIICHUH 33134,

— BJIAJICTh TOHATHAMH TPH3Ma, MapajUIeNIeuIel U MPUMEHITh CBOMCTBA MapaulelienuIe a mpu
PEIICHUH 33]1aY;

— BJIAJICTh MOHATHEM MPSIMOYTOJIBHBIN MapaUICIICIUIIC]T U IPUMEHSTh €ro MPU PEIICHUN 33]1a4;

— BJIAJICTh TIOHATHUSMHU MMHPAMKJIA, BHUBI IMHPAMHJI, DJIEMEHTHI MPABUIBHOW MUPAMHIBI U YMETh
MPUMEHSTh UX TPU PEIICHUH 3a/1a4;

— (opmyHpoBaTh TeOpeMy Diiiepa, BIaJAeTh MOHITHEM MTPaBUIBHBIX MHOTOTPAaHHUKOB,;

— BJIAJICTh MOHATHEM ILUIOMIAJAH MOBEPXHOCTEH MHOTOIPDAHHHUKOB M YMETh MPUMEHATH €ro IMpH
PEIICHHUH 33]1aY;

— BJIAJICTh MOHATUAMHU 00BEM, 00bEMbl MHOTOI'PAHHUKOB U IIPUMEHSAThH UX IIPH PEIICHUH 3a/1ay.

Yuawuiics nonyuut 603mM0%CHOCMb HAYYUMbBCSL:

— 81a0emb NOHAMUEM 2e0MeMpPU1ecKue Mecma moyex 8 NPOCMpancmee u ymenmv nPuUMeHsIms ux
0J151 peuerus 3a0a4,

— NpUMeHsImb O/l PEULEHUsL 3A0ay CEOUCMBA NIOCKUX U 08YZCPAHHBIX Yello8, MPexepaHHo2o Yeid,
meopembvl KOCUHYCO8 U CUHYCO8 OJisl MPEXSPAHHO20 Yeld,

— 61a0emb NoHsIMueM NepneHOUKYISAPHOe CeYeHUe NPUMbL U YMENb NPUMEHAMb €20 NPU PeuleHuu
3a0ay;

— g1a0emsv noHAmMuUemM 0 080UCMEEHHOCIMU NPABUTbHBIX MHO202PAHHUKOS,

— 81a0emb NOHAMUAMU YEHMPAIbHOe U NAPAIeIbHOe NPOeKMUPOSAHUe U NPUMEHSMb Ux npu
HOCMPOEHUU CeHeHUll MHO20SPAHHUKO8 MemOOOM NPOEKYUlL,

— 61a0emb NOHAMUSAMU O PA36EPMKe MHO202PAHHUKA U Kpamuatiuem NYmu HAd NOBEPXHOCHU
MHO202DAHHUKA,

— 61a0emb NOHAMUAMU O MPEXSPAHHOM U MHO2OZPAHHOM Yeile U NPUMEHSIMb CEOUCMBA NIOCKUX
Vell08 MHO20ZPAHHO20 Yeld NPU peueHuu 3a0ay,

— yMemb pewams 3a0ayu Ha NI0CKOCMU Memooamu cmepeomempuu,

— yMemb npuMeHsams Gopmyivl 06vemMos8 npu peueHul 3a0ay.

B noBceaHeBHOI KU3HM U MPH U3YyYeHUH APYTUX NMPeIMETOB
Yuawuiica nayuumcs:

— COCTaBJISITh C MCIIOJIb30BAHUEM CBONCTB T€OMETPUYECKUX (PUTYyp MaTeMaTHUeCKue MOACTH s
pelieHns 3aJa4d MPaKTUYECKOTO XapakTepa U 3aqad M3 CMEKHBIX IUCIHIUIAH, HCCIEI0BaTh
MOJIy4e€HHBIE MOJETU ¥ HHTEPIPETUPOBATH PE3YIbTAT.

HcTopusa M METOALI MATEMATHKH




Yuawuiica nayyumcs:

— MMETh NMPEACTABICHUE O BKJIAJC BBIIAIOIMINXCS MATEMAaTUKOB B Pa3BUTHE HAYKH,

— MOHUMATh POJIb MaTEMaTUKH B pa3BUTUH Poccuu;

— HWCTOJIb30BAaTh OCHOBHBIE METOJBI JOKAa3aTelIbCTBA, MPOBOIUTH J0KA3aTelbCTBO W
BBITIOJIHATH OTIPOBEPIKCHUEC,

— NMPUMEHSITh OCHOBHBIE METOJbI PCMICHUS MAaTeMaTHYeCKUX 3ajJad; Ha OCHOBE
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC XapaKTePU30BaTh KPACOTy U COBEPIICHCTBO
OKPYKAIOMIEro MUPa M MPOU3BEICHUN HCKYCCTBA;

— MPUMEHATh MPOCTEHIINE TPOTPAMMHBIC CPEJICTBA M OSJICKTPOHHO-KOMMYHUKAIIMOHHBIC
CHUCTEMBI IPU PEIICHUH MAaTEeMaTUYCCKHUX 3a7ad;

— IMOJIB30BAThCSl TPUKJIATHBIMU TPOTPAMMaMHU U MPOTPAMMaMU CHMBOJIBHBIX BBIYHCICHUM
JUTSL UCCIICIOBAHUSI MAaTEMAaTHIECKHX OOBEKTOB.

Yuawuiica nonyuum 03M0HCHOCIb HAYYUMBCA!

— NpUMeHAmMb Mamemamuyeckue 3HAHUA K UCCLe008AHUIO OKPYICAOWez0 Mmupa

(MoOenuposanue huzuieckux npoyeccos, 3a0aiu IKOHOMUKU).

11 kaace

DyHKUUHA

Yuawuucs nayyumces:

— BJIaIETh MOHSATHUAMH: 3aBUCHUMOCTbh BEIWYUH, QYHKIHS, apryMEHT M 3HaueHHUE (QYHKIIHUH,
00JIacTh OMNpeneNeHUuss U MHOXECTBO 3HadeHUH (QyHKUUHU, rpaduK 3aBUCUMOCTH, rpadux
GbyHKIIUK, HYIW (QYHKUHMH, MPOMEXKYTKH 3HAKOIMOCTOSHCTBA, BO3pacTaHHWE Ha YHUCIOBOM
IIPOMEXKYTKe, yObIBaHUE HA YUCIOBOM MPOMEXYTKE, HanOoJblIee 1 HaUMEHbIlIee 3HAUYECHUS
GYyHKIIUM Ha YUCIOBOM IPOMEXYTKe, INepuoaudeckas (yHKUMs, Mepuoj], 4YETHAs W
Heu€THasd QYyHKIUHU; YMETh IPUMEHATh 3TH MOHATHS IPU PELICHUH 3a/1ad;

— BJIaJICTh TOHATHEM: TPUTOHOMETpUUYECKHE (YHKIUU; CTPOUTh HUX TpapUKd U YyMEThb
INPUMEHATh CBOWCTBA TPUTOHOMETPUYECKUX (DYHKIUH PU pellle HUM 3a/1ay;

— BJIaICTh MOHATUEM: 0OpaTHast QyHKIUSA; IPUMEHATh 3TO NOHATHE IPU PELICHUU 3a]ay;

— IPUMEHATh MpPU PpELIeHUH 3a7ady CBOWcTBAa (QYHKUMH: YETHOCTh, NEPUOAUYHOCTb,
OTPAHUYECHHOCTD;

— IIPUMEHATh NIPU PELICHUH 3a7a4 nIpeoOpa3oBaHus rpaguKoB PyHKLIMH.

Yuawuiics nonyuum 603m00cHOCIb HAYYUMbCA

—61a0emsb NOHAMUEM: ACUMNIMOMA, YMemb €20 NPUMEHAMb NPU PeueHuu 3a0ay,

— npuMeHamb Memoosl peuienus npocmenuux ouggepenyuanbrvix ypagHe Huti nepeozo u
8MOP0O20 NOPAOKOS.

B noBcegHeBHOM KU3HHM M NIPH U3YYCHUH APYTUX Yy4eOHBIX IPEAMETOB
Yuawuiica nayuumcs:

—onpelnenarb no rpadukamM M HMCHOJB30BATh ISl PELIEHUs] NPUKIAAHBIX 3a/ad CBOMCTBA
pea’bHbIX MPOLECCOB M 3aBUCUMOCTEeH (HaumboJbllMe W HaUMEHbLIME 3HAYCHUs,
NPOMEXYTKH BO3pAacTaHUs W YObIBaHMSA, HMPOMEXYTKHM 3HAKOMOCTOSHCTBA, ACUMIITOTHI,
TOYKM nepern0a, mepuoa M T. I.), HHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOM
MIPAKTUUYECKON CUTYalUH;

—onpenensaTh o rpad@ukam NpocTellIne XapakKTepUCTHUKH MEPUOJMYECKUX IPOIECCOB B
OMO0JIOTHH, SKOHOMHKE, MYy3bIKE, paIMOCBA3HU U T. M. (aMINIMTYJA, HEPUOI U T. II.).

DJIeMEHTBhI MaTEeMATHYECKOr 0 AaHAJIN3A

Yuawuiica nayyumes:

—BJIaJIeTh TOHATHEM: OECKOHEYHO YyObIBaroIlas TreoMeTpuyecKas Mporpeccuss U YMEThb
IIPUMEHATH €ro MPU PEeIIEHUN 3a1ay;

— IPUMEHSATH [l PELIEHUS 3a/1a4 TEOPUIO NPEAEIOB;

— BJIaJIETh NOHATUAMH: OECKOHEYHO OOJIbIIINE YHUCIOBbIE MOCIEI0BATEILHOCTH U OECKOHEUHO
MaJibleé YHCJIOBBIE TOCJIEI0BAaTEIbHOCTH; YMETh CpaBHHMBAaThb OECKOHEYHO OOJbIINE U
OECKOHEUHO MaJIble MOCIeI0BATEIbHOCTH.




— BJIQJIeTh MOHATUSAMU: MPOU3BOAHAS (YHKIMH B TOUYKE, TPOU3BOIHAS DYHKIINH,

— BBIYUCIISITH MTPOU3BOIHBIC DIEMEHTAPHBIX QYHKIMH U UX KOMOUHAIHIA;

— HCCleIoBaTh PYHKIIMA HA MOHOTOHHOCTh M SKCTPEMYMBI;

— CTPOUTH TpaUKH U IPUMECHATh UX K PEIICHUIO 3a]]a4, B TOM YHCIIE C MapamMeTpoMm;

— BJIQJICTh TOHATHEM: KacaTelbHas K Tpaduky QYHKIUHA; YMETh HNPUMEHSATH €ro IpH
pelIeHHUH 3a/1a4;

— BJAJIETh TOHATHUSIMHU: IEpPBOOOpa3Hasi, ONPEACIEHHBIH HWHTETpal; MNPUMEHIThH TEOPEMY
Herorona—1JleiiOHuIa 1 €€ CIeCTBUS JIs PEIICHUS 3a/ad.

Yuawuiicsa nonyuum 603moorcnocmo Hayuumsca:

—C80000HO 61a0emb CMAHOAPMHBLIM ANNAPAMOM MAMeMamuyecko2o auaiu3a oas
BbLIUUCICHUS NPOU3BOOHBIX (@OYHKYUU OOHOU NepeMeHHOU, C80000HO NPUMEHAMDb
annapam mamemamuyecko20 aHaiu3a o018 UCC1e008aHus Q@YHKYuil U HOCMPOEHUs
epaghuxos, 8 mom uucie uccie008anus Ha GblNYKIOCHb;

—onepuposams NOHAMUEM Nep8o0OpA3HOU Ol4 peuleHus 3a0ad, 061a0emb OCHOSHLIMU
ceedenuamu 06 unmezpane Hotomona—i/lelibnuya u e2o npocmeuuiux npumeHeHusx,

—onepupogeams 6 CMAHOAPMHBIX CUMYAYUAX NPOU3EOOHBIMU 8bICULUX NOPAOKOS;

—yMemb NPUMEHAMb NPU peueHUU 3a0ad C80UCMBA HENPEPbIBHbIX DYHK YULL,

—yMemb NPpUMEHAMb NPU peuleHuu 3a0ady meopemul Beiliepwmpacca, ymems 8binoansameo
NPpUOIUNCEHHBIE BbIUUCTIEHUS (MeMOObl peuleHUs YPasHeHUl, 8blYUCTIeHUs ONPeOdeléHHO20
unmeepana);

—yMemb NPUMEHAMb NPUNLONCEHUEe NPOUZBOOHOU U ONpeOeléHH020 uHmezpand K
peuleHuro 3a0a4 ecmecmeo3HaHus,

—8nademy NOHAMUAMU: 8MOPAS NPOU3BOOHAS, BbINYKIOCMb 2padurka QyHKyuu, ymems
uccnedogamov QyHKYUO Ha 8bINYKIOCHDb.

B noBceqHeBHOM KU3HM U NMPHU U3YYEHHUHU IPYIUX Y4eOHBIX NIPeIMETOB
Yuawuucs nayyumces:

—pewmarh MNPUKIAAHbIE 3afaud M3 Ouosoruu, (GU3UKH, XUMHH, IKOHOMUKH U JAPYTHX
MPEeIMETOB, CBS3aHHBIE C MCCIIEJOBAHUEM XapaKTePUCTHK IMPOIECCOB, UHTEPIPETUPOBATH
MOJTy4YE€HHBIEC PE3YJIbTATHI.

KomOMHAaTOpPHKA, BEPOATHOCTb M CTATHCTHKA, JIOTHMKA U Teopus rpados

Yuawuucsa nayyumces:

— ONEepUpPOBaTh OCHOBHBIMM OIHUCATEIbHBIMM XapaKTEPUCTHUKAMU 4YHCIOBOTO Habopa;
MOHSATUSIMU: TE€HEpaJIbHAs COBOKYIHOCTh U BHIOOPKA; OMEPUPOBATH MOHATUIMHU: YaCTOTa U
BEPOSITHOCTh COOBITHS, CyMMa U MPOU3BEICHUE BEPOSITHOCTEH; BHIYUCIATH BEPOSITHOCTHU
COOBITHH Ha OCHOBE MOJACUETA YHUCIIa UCXOJIOB;

— BJIaJIeTh OCHOBHBIMH MOHSTHUSAMHU KOMOMHATOPUKU M yMETh MPUMEHSTh UX HPHU PEIICHUU
3aj1ad4;

— HUMETh NpeJCTaBICHHE 00 OCHOBaX TEOPUHM BEPOSITHOCTEH; HMETh MpEACTaBICHUE O
JUCKPETHBIX ¥  HENPEpPbIBHBIX  CIy4alHBIX BEJIMYMHAX U  paclpedeieHHsiX, O
HE3aBUCHMOCTH CIy4YalHBIX BEJIWYMH; HMETh MPEJCTABICHHE O MaTeMaTHUUYeCKOM
OXUJIaHUU U TUCTIEPCUU CIYYaHBIX BETUYNH;

— MMETh NIPEICTaBICHNE O COBMECTHBIX paclpeaeNieHUsIX CIy4yalHbIX BEJIMYHH;

— IMOHUMATh CYTh 3aKOHAa OOJBIIUX YHCEN U BHIOOPOYHOTO METOAa U3MEPEHUS BEPOSTHOCTEH;

—HUMeTh TMpPEeACTaBJICHHE O HOPMaJbHOM paclOpelleleHud H MpuMepax HOPMalbHO
pacrnpenenéHHbIX CIy4YailHbIX BETUYNH;

— UMETh MPEJICTABICHUE O KOPPEISIUH CTyYalHBIX BETUYUH.

Yuawuiics nonyuum 6o3mooicnocmo Hayuumuca:

— umemsb npedcmasgienue o YeHmpaibHOol npedelbHol meopeme,

—umemsb npeocmasgieHue o 6blOOPOYHOM KOIPPuyuenme Kopperayuu u JauHeuHou
peepeccuu;

—umems npedcmasieHue 0 CMAMUCMUYECKUX 2Uunome3ax u npogepke cmamucmuieckou
2unome3svl, 0 cmamucmuke Kpumepus u e€ yposHe 3Ha YUMOCMU;
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—umemsv npedcmasienue 0 C8A3U IMNUPULECKUX U MeopemUdecKuUx pacnpeoeieHut,

— umems npedcmasgienue 0 KOOUPOBAHUU, 0BOUYHOU 3ANUCU, O8OUUHOM depese;

—681a0emb OCHOGHLIMU NOHAMUAMU meopuu epagos (epagh, éepuwuna, pebpo, cmeneusv
8epUuIUHbL, NYymMb 8 epage) u ymems NpUMeHAMb UX NPU peuleHUU 3a0ay;

—umems npeocmasienue 0 0epesvbax U ymems NPUMeHAms e20 Npu peule Huu 3a0ad,

—8nademsb HNOHAMUEM: CBA3HOCMb, YMemb NPUMEHAMb KOMNOHEHMbl CEA3HOCMU Npu
peuwenuu 3a0au;

— yMemyb 0CyWecmaasims nymu no péopam, o6xoovl pébep u éeputun epagha;

—umemsb  npeocmasgienue 00 Duneposom u lamurbmonosom  nymu;  umems
npeocmasienue 0 mpyoHocmu 3a0avu Haxoxcoenus I amuibmonoea nymu,

—81a0emb NOHAMUAMU. KOHEUHble CUEMHble MHONCeCMEd, CUEMHble MHOMCEeCmEd, yMemb
NPUMEHAMb UX NPU peuleHuu 3a0ad,

—yMemb NPUMEHAMb MemoO MAMeMAMUu4eckou UHOYKYUuu,

—yMemb npumenams npunyun Jupuxie npu pewienuu 3a0ad.

B noBcegHeBHOI KU3HU M NPU U3YYEHHUH IPYTHX NPeIMETOB
Yuawuucs nayuumces:

— BBIYUCIIATH UM OI[EHUBATh BEPOSITHOCTH COOBITUH B peaibHOM JKU3HH;

— BBIOUPATh METOJIBI TTOIXOISIIETO MPEICTABICHUS U 00pabOTKN TaHHBIX.

TekcTOBBIC 321a4M

Yuawuucs nayyumces:

— pemaTh pa3Hble 3a/1a4M MOBBIIEHHOW TPYAHOCTH;

— aHAJIM3UPOBATh YCJIOBHE 3aJayd, BBIOMPATh ONTUMAIBHBIM METOJ pEIICHHS 3ajayu,
paccMaTpuBas pa3IMYHbIE METObI;

— CTPOUTH MOJIENIb PELICHUS 3a/1aul, MPOBOJIUTDH J10Ka3aTelIbHbIE PACCYXKICHUS MPU pPEIICHUU
3aJauu;

—pemaTh 3amadm, Tpelyromue Tmnepedopa BapuUaHTOB, TMPOBEPKH YCIOBUH, BBIOOpa
ONTUMAJILHOTO pe3yabTarTa;

— aHaJIM3UpPOBaTh U HMHTEPHIPETHUPOBATH IMOJYYEHHbIE pEHIEHUS B KOHTEKCTE YCIOBUS
3aJlauu, BIOMpPATh pPEIICHUS, HE IPOTUBOpEYAIINe KOHTEKCTY;

— IE€PEeBOJAUTh MPU pELICHUU 3aJauyu MHPOpMalUi0 U3 OAHOU (OpPMBI 3alUCH B APYIYIo,
HCIOJIB3YS MPU HEOOXOIUMOCTH CXEMbl, TaONUIIbI, TpaQuUKU, TUATPAMMBI.

B noBceqHeBHOW KM3HU U NPU U3YYEHUH JIPYTrUX NpeIMeTOB
Yuawuucsa nayyumces:
— peuiaTh IpakTUUECKHe 3a1a4H U 3aJa4u U3 APYTUX IPEIMETOB.
I'eomerpus
Yuawuiica nayuumcs:

— BJIaJIETh T'€OMETPUYECKUMH TOHATUSMU NPU PEIICHUU 3a7a4 U MPOBEICHUH MaTeMaTUYECKHX
pacCyXIeHNM;

— CaMOCTOSITETTbHO (POPMYITHPOBATH OMPEENICHUsI TEOMETPHUUECKUX (UTYD, BBIIABUTATh TUIOTE3BI
O HOBBIX CBOMCTBaxX M MpHU3HAKaX TeOMETpUUeCKUX (UTYp U OOOCHOBBIBATH WJIM OMPOBEPTaTh
uX, 0000ImaTh WM KOHKPETH3UPOBATH PE3yNbTaThl Ha HOBBIX Kiaccax (Uryp, MPOBOAUTHL B
HECJIOKHBIX CITy4dasX KIacCUPUKALUIO PUTYp TIO pa3TMUHBIM OCHOBAHUSM;

— HCCTIeIOBaTh YEpTEeKH, BKIOYas KOMOMHAIMK (Uryp, U3BIEKAaTh, WHTEPIPETHPOBATh H
peoOpa3oBbIBaTh HHGOPMAIIUIO, TIPECTABICHHYIO HA YepPTEkKax;

— pelaTth 3aJa4l F€OMETPUUYECKOrO COJIEpPKaHMs, B TOM YHCIIE B CUTYalMsX, KOrJa alrOpUTM
pelIeHHusT He CleayeT SBHO W3 YCJIOBHS, BBIIOIHSATH HEOOXOAMMBIC I PEIICHUs 3aaadd
JIOTIOTHUTEbHBIC TIOCTPOSHUS, UCCIIEI0OBATH BO3MOXKHOCTh IPUMEHEHUS TeOpeM U PopMyI It
peuieHus 3aaay;

— (GopMynHpOBaTH U T0KA3HIBATH TEOMETPUUECKIE YTBEPKICHHS;

— BJIAJIETh MOHSATUSAMHU CTEPEOMETPHUH: MPU3Ma, TapaJUIeIeHIe ], TUpaMua, TeTPadp;

— CTPOUTH CEUEHUS MHOTOTPAHHHMKOB C MCIOJb30BAHUEM DPA3JIMYHBIX METOJOB, B TOM YHUCIE U
METO/J1a CJIEJIOB;
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— MPUMEHSTH NapaluIeTbHOE TPOSKTUPOBAHKE IJIs1 U300paxeHUs QPUryp;

— MPUMEHSTH TEPIECHANKYISIPHOCTH MPSMOU | IJIOCKOCTH MPHU PEIICHUH 33134,

— BJIAJICTh TOHATHUSAMH OPTOTOHAILHOE IMPOSKTUPOBAHKME, HAKIOHHBIE W WX MPOCKIHH, YMETh
MPUMEHSTH TEOPEMY O TPeX MEePIEHANKYISIpax MPU peIICHUH 3a/1a4;

— BJIAJICTh MOHSATUEM YTOJI MEXKIY MPSMOHN M IDIOCKOCTBIO U YMETh MPUMEHSTEH €r0 NP PEIICHUN
3ajaq;

— BJIAJICTh TIOHATHUSMHU TeJla BpalieHus (MHJIMHAP, KOHYC, map U cdepa), uX CCYCHHS U yMETh
MPUMEHSATH UX MPH PEHICHUH 33]1a4;

— BJIAJICTh MOHSATUSMHU KacaTelbHBIC MPSMbIC U TUIOCKOCTH M YMETh MPUMCHSITHh UX IMPU PEHICHUH
3ajay;

— MPEJICTaBIIATh BIMCAHHBIC U ONMMCAaHHBIC c(hephl U YMETh IPUMEHSTh UX IPU PEIICHUH 33139,

— BJIAJICTh TIOHATUSAMH 00BEM, 0OBEMBI MHOTOTPAHHWKOB, TEJl BPAIICHUS W NMPHUMEHSITH HX TPH
pEIICHUH 33]1aY;

— BJIAJICTh TOHATHSMH O pPa3BEPTKE IWIMHIPA W KOHYCA, IUIOIIATU MOBEPXHOCTH IMIIMHIpPA H
KOHYyCa, yMETh MIPUMEHSITh UX TPU PEIICHUU 3a/1a4;

— BJIAJICTh MOHSATHSAMU O TUIOMIAIU CPEPhl M YMETh PUMEHSTH €T0 MPU PEIICHUH 33139,

— YMETh periaTh 3a/1a9i Ha KOMOMHAIIMK MHOTOTPAaHHUKOB U TEJI BpAICHUS;

— BJIAJICTh TOHATHSAMH O TOJOOWM B TPOCTPAHCTBE W YMETh pemIaTh 3aJladdl Ha OTHOIICHHE
00BEMOB U IJIOLIa/Iel TOBEPXHOCTEHN MOJOOHBIX QUTYP.

Vuawuiica nonyuut 603mMoACHOCIb HAYYUMBCA!

— 671a0emb NOHAMUEM 2eOMemPUYecKue Mecma moyex 8 NPOCMpaHcmee U ymems NPUMEHsAMb Ux
OJ1s1 peuleHus 3a0ay;

— yMemb npumensimy OJi peuleHus 3a0ay C80UCMBA NIOCKUX U 08YCPAHHBIX Y208, MPEeXSPAHHOZO
yena, meopemuvl KOCUHYCO8 U CUHYCO8 OJisl MPeXePaHHO20 yead;

— 61a0emb NOHAMUAMU YEHMPATbHOE U NAPALIelbHOe NPOeKMUpo8aHue u NPUMEHsMsb Ux npu
NOCMPOEeHUU CedeHUll MHO202PAHHUKO8 MeMOOOM NPOEKYULL,

— umMemsv npeoCcmasieHue 0 pa3zeepmKe MHO2OSPAHHUKA U Kpamuatuem Nymu Ha NO8epXHOCMU
MHO202PDAHHUKA,

— uMemsb npedCmasieHue 0 KOHUYeCKUX CeYeHUsX,

— umemsv npedcmasieHue 0 Kacarowuxcs cgepax u KoMOUHayuu men 6paAujeHUss U ymemby
NPUMEHSMb UX NPU PEeUleHUU 3a0ay,

— NPUMEHSAMb NPU PeuleHUU 3a0ay QOPMYIY pACCMOSHUS OM MOYKU 00 NIOCKOCU,

— 671a0emb PA3HbLIMU CHOCOOAMU 3A0AHUsL NPSAMOL YPAGHEHUAMU U YMemb NPUMEHAMb Nnpu
peuieHuu 3a0au;

— NpUMEHSIMb NPU PeueHuu 3a0ay U 00KA3amenbCnee meopem GeKmMOPHuIL Memoo U Memoo
KOOpOuHam;

— umems npedcmasienue 06 aKcuomax 0ovema, NPUMeHsams Qopmyibl 06bEMO8 NPAMOY2OIbHOZO
napannenrenuneoa, NPUMbl U NUPAMUObL, MeMmpa’0pa NPu peueHuu 3a0ay,

— npuMeHsImb meopemvl 00 OMHOULEHUSX 00BeMO8 NPU peulenu 3a0a4;

— npuMeHsImb uHmMme2pa OJis 8bIMUCIEHUSL 00BEMO8 U NOBEPXHOCMEL Mel 8PAUEHUS, GbIYUCTCHUSL
RI0WAoU cghepuyeckoeo nosica u 0o6vema waposoco Ciosi,

— umMemsb npeoCmagieHue 0 OBUNCECHUSX 8 NPOCMPAHCMEE. NAPALIEIbHOM NEPEHOCe, CUMMEMPUU
OMHOCUMENbHO NJIOCKOCMU, YEHMPATbHOU CUMMEMpPUU, Nn08OPOmMe OMHOCUMENbHO NPIMOL,
BUHMOBOU CUMMEMPUL, YMEMb NPUMEHSMb UX NPU PEUEHUU 3A0aY,

— umemsb npedcmasieHue 0 NIouaoU OPMoO2OHAIbHOU NPOEKYULL,

— umems npedcmasgienue 0 mpexespaHHoM U MHO20ZPAHHOM yelie U NPUMEHAMb CEOUCMBA NIOCKUX
Vell08 MHO202PAHHO20 Yela Npu peueHuu 3a0ay,

— UMemsb npeoCmasieHusi 0 npeodpaz08anuu No00OUs, 2oOMOMeMuU U ymems NPUMEHAMb UX Npu
peutenuu 3a0a4;

— yMemb peuams 3a0ayu Ha NI0CKOCU Memooamu cmepeomempui,;

— yMemb npuMeHAmsb Gopmyibl 06beM08 npu peueHuU 3a0ay.

B noBcegHeBHOI KU3HHU U NPH U3YYEHUH APYTUX MPeIMETOB
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Yuawuiica nayuumcs:

— COCTaBJISITh C MCIIOJIb30BAHHEM CBOWCTB T€OMETPUUYECKUX (PUTYp MaTEMaTHYECKHE MOJCIU IS
pelIeHus 3aJa4d TMPAKTHUYECKOTO XapakTepa W 3aqad W3 CMEKHBIX IUCIHIUIAH, HCCIEI0BATh
MOJTy4E€HHBIC MOJICTTU M HHTEPIPETUPOBATEH PE3YIIbTAT.

BeKTOpbI M KOOPAHHATHI B IPOCTPAHCTBE

Yuawuiicsa nayuumces:

— BJIAJICTh MIOHSATUSAMHU BEKTOPHI H UX KOOPIMHATHI, yMETh BBITIOJNHSATH ONEPAIIMH HAJl BEKTOPaMHU;

— HCIIOJIB30BaTh CKAJIIPHOE MTPOM3BEICHUE BEKTOPOB MPH PEIICHUU 3a/1a4;

— MPUMEHSATh YPaBHEHUE IUIOCKOCTH, POPMYITY PACCTOSHUS MEXIYy TOUYKAMH, ypaBHEHHE ChEpbI
MIPY PEIICHUH 33]1aY;

— MPUMEHSATH BEKTOPHI K METOJT KOOPMHAT B IMIPOCTPAHCTBE MIPH PEIICHUH 33]1ad.

Yuawuiicsa nonyyur 603modxcnocms nayuumucs:

— Haxooumu 00vem napanienrenunedda U mempa’opd, 3a0AHHbIX KOOPOUHAMAMU CBOUX BEPULUH;

—3a0aeams NPAMYIO 8 NPOCMPAHCMEE;

— HAX0O0UMb pacCmosiHue Om MoyKu 00 NIOCKOCMU 8 cucmeme KOOpOUHam;

— HAX00UMb  pPACCMOSHUE MeNHCOY CKPeWUSAIOWUMUCT NPAMbIMU, 3A0AHHLIMU 6 CUCHmeMe
KOOpOuHam.

HcTopusi 1 MeTObI MATEMATHKH

Yuawuucs nayyumces:

— MMETh NPEJICTABICHNE O BKJIAJIC BBIIAIOIINXCS MAaTEMAaTHKOB B Pa3BUTHE HAYKH,

— IMMOHHUMATh POJIb MaTEeMaTHUKH B pa3BUTHHU Poccuu;

— HWCT0JTb30BAaTh OCHOBHBIE METOJBI JOKAa3aTelIbCTBA, NPOBOIUTH JOKA3aTebCTBO M
BBITIOJIHATH ONPOBEPKEHHE;

— NPUMEHSTh OCHOBHBIE METOJbl pELICHUS MaTeMaTH4YecKUX 3ajJad; Ha OCHOBE
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MPUPOJIE XapaKTepH30BaTh KPacoTy U COBEPILIEHCTBO
OKpY’KaIOLero MUpa 1 MPOU3BEICHUN HUCKYCCTBA;

— NPUMEHATh MPOCTEHIINEe MPOTpPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PEIICHUH MaTeMaTUYECKUX 3a7ay;

— MOJIb30BaThCs MPHUKIAIHBIMU MPOTPAMMaMU M MpPOrpaMMaMU CHUMBOJBHBIX BBIYMCICHUM
JUISL UCCIIEIOBAHUSI MaTEeMaTUUYECKUX 0OBEKTOB.

Yuawuiica nonyuum 603moocHocms HAy4umsbca.:

— NpUMEHAMb Mamemamudeckue 3HAHUA K UCCIe008AHUI0 OKpYdICAoue2o Mupa

(MoOenuposarue huzuieckux npoyeccos, 3a0aiu IKOHOMUKU).

Il. Cooeporcarnue yueornozo npeomema

10 kaace

DJeMEeHThI TEOPHH MHOYKECTB M MATEMATHYECKOH JOTHKH

ITonsatue MHOXecTBa. XapaKTEPUCTHUYECKOE CBOMCTBO, JJIIEMEHT MHOXECTBA, IIYyCTOE,
KOHeYHoe, OeckoHeyHoe MHoXkecTBa. CrnocoObl 3afaHus MHOXecTB. [loJMHOXeCTBO.
OTHOLIEHNS NPUHALIEKHOCTH, BKIOYEHHUs, paBeHCTBA. Onepanuu HajJd MHOXKECTBAMH, UX
WJUTIOCTPALMHU C TOMOIIBIO KpyroB Junepa. Cuémmuvle u Hecuémuvle MHOJICECmaa.

VcTuHHBIE W JOXHBIE BBICKa3bIBaHMS (YTBEpPXKACHHS), ONEpalllyd HaJl BblCKAa3bIBAHUSIMH.
KBaHTOpBI CylIECTBOBAHUS U BCEOOLUIHOCTU. An2ebpa 6blCKA3bIBAHUI.

3akoHbl JIOTUKU. OcHo6Hble Jno02uveckue npaeuna. PelleHue IOTMYECKUX 3a7ay C
HCI0JIb30BaHUEM KPYroB Duiepa.

Ymo3akmtoueHus. OO0CHOBaHME U J0Ka3aTeNbCTBO B MaTemaruke. Onpenenenus. Teopemsl.
Buowl ookazamenvcmes. Mamemamuueckas unOykyus. YTBEpKICHHS: 0OpaTHOE IaHHOMY,
NPOMUBONONONCHOE, 0OpamHoe npomugononodxcHomy. IlpusHak u cBOUCTBO, HEOOXOAUMBIE U
JOCTAaTOYHBIE YCIOBUS.
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Yucaa M BbIpaKeHUS

MHosxecTBa HaTypalbHbIX, LENbIX, PAllUOHAIbHBIX, JEHCTBUTENbHBIX YKcell. PagnanHas mepa
yria. TpuroHomerpuueckass OKpyKHOCTb. CHHYC, KOCHMHYC, TAHT'€HC M KOTAHI'€HC 4YHUCIa.
Tpuronomerpuueckue (GOpMynbl TpPHUBEACHHUS H  CIOXKEHHS, (OPMYIBl JABOWHOTO U
noJIoBUHHOTO yria. [IpeoOpazoBaHnne CyMMBI M Pa3HOCTH TPUTOHOMETPHUYECKHX (PYHKUIHUN B
IIpOU3BEACHUE U 00paTHbIE IpeoOpa3oBaHUS.

Crenenb ¢ JeHCTBUTENBHBIM IIOKa3aTeaeM, cBoiicTBa creneHu. Yucno e. Jlorapudm,
cBoiicTBa norapudma. JecaTHUHBIN U HATypadbHBINA JTOTApU(MBI.

ToxnecTBeHHbIE MPEe0OpPa30BaHUSI TPUTOHOMETPUUYECKHUX, JIOTApU(PMUUYECKUX, CTEIEHHBIX U
UppalUOHATbHBIX BBIPAKEHUN.

MeTo MaTeMaTU4YECKOW MHAYKIIHMH.

Ocnosnas meopema apugpmemurku. Ocmamku u cpasuenus. Anreopumm Eeknuoa.
Kumaiickass meopema 06 ocmamkax. Manaa meopema @Depma. Cucmemvl cuucienus,
omauynvle om decamuunvlx. Pyuxyus Juiepa, YUcio u cymma oeiumeneu HAmypaibHoO2o
yucaa.

OcnosHnass  meopema  ancebopvi. Ilpugooumvlie U  HenpugooumMvle MHO20UNIEHbL.
Cummempuueckue muocounensl. Llenouucnennvie u yero3nauHvlie MHO204NEHbL.

YpaBsHeHUd U HEPABECHCTBA

VYpaBHEHUE, SBIAIONIEECS CIEACTBUEM APYIOrO YpPaBHEHUS; YPAaBHEHHWs, PaBHOCHUJIBHBIE Ha
MHO€ECTBE, PaBHOCHUJIbHBIE MPe0Opa3oBaHMs YpaBHEHUM.

Tpuronomerpuueckue, nokazaTenbHble, JorapupMuieckiue U UppaloHalbHble YPaBHEHUS U
HepaBeHCTBa. TuUmbl ypaBHEeHU. Penenne ypaBHEeHU 1 HEPABEHCTB.

Meron uHTEepBalOB AJig peuleHus] HepaBeHCTB. I’ paduueckue MeToAbl pelIeHUs YpaBHEHUI
U HEpaBEHCTB. PellleHue ypaBHEHUU M HEPABEHCTB, COJEPKAIMX NEPEMEHHYIO MOJ 3HAKOM
MOYJIS.

Cucrtembl TPUTOHOMETPUYECKHUX, MOKA3aTEIbHBIX, JOTAPUPMUUYECKUX U HUPPALUOHAIBHBIX
ypaBHeHHui. CuCTeMbl TPUTOHOMETPUYECKUX, MOKa3aTeNIbHBIX, JOTapuPMHUUYECKUX U
UppayuUoOHaIbHbIX HEPABEHCTB.

VYpaBHeHUs, CUCTEMBbl YPaBHEHUH ¢ mapameTrpamu. Hepasencmea ¢ napamempamu.

Pewenue ypagnenuii cmenenu 6vliuie 8mopoil cneyuanivbHvlx 6uoos. Popmynsl Buema.
Teopema Bezy. [luogpanmosvl ypasuenus. Peulenue ypasHeHull 8 KOMNIEKCHbIX YUCTIAX.

Hepasencmsa o cpeonux. Hepasencmeo bepnynnu.

DOVHKINH

@OyHKIMSA U €€ CBONCTBA; HYNU (PYHKIIMU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTb.
HauGousbiiee 1 HauMeHblee 3HaYCHUSI QYHKUUU. PyuKyuu «OpooHas yacmo yucia» y = {x! u
«yenas yacmo yucia» y = [x].

B3aumuo oOparnsie pyHkuuu. ['paduxu B3auMHO 00paTHBIX QYHKIIMM.

CreneHHasl, moka3aTesnbHasi, JJorapupmuueckas GyHKIUU, UX CBOMCTBA U rpaduKH.

[IpeoOpa3zoBanust rpapukoB (YHKUMNA: CIBUT, YMHOXXEHME Ha YHCIO, CUMMETpHUS
OTHOCHUTEJIBHO KOOPJAMHATHBIX OCEH W Hauala KOOpAUHAT.

I'eomeTpryeckne GUrypbl B NPOCTPAHCTBE M MX B3AMMHOE PACIIOJI0KEHHE

AxkcmoMartuka CTCPCOMCECTPHHU. Hemee CICACTBHUA aKCHOM. HOCTpOeHI/ISI B IIPOCTPAaHCTBC.
Bzaumuoe PacCIoJIO’KCHHUE TIPAMBIX U IUIOCKOCTEN B MMPOCTPAHCTBC: TMCPCCCKAIOMIUCCA,
napaljICJIbHBIC U CKPCINUBAIOMIUCCA MPAMBIC, MAPAJUICIIBHOCTD U ICPICHAUKYIISIPHOCTD HpHMOfI u
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IJIOCKOCTH,  NApajuIeJIbHOCTh WM INEPHEHIUKYJSIPHOCT  ABYX  IUIOCKOcTe.  IIpu3Haku
MapaJUIEIbHOCTH U IEPIICHAUKYIAPHOCTH IPSIMBIX U IUIOCKOCTEH.

Ilepnenaukynsp u HaxIOHHAs. Teopema 0 TpEX NEPIEHAUKYIIIPAX.

JIByrpaHHbIi yroJ. JIMHEWHBI yroa IBYrpaHHOro yria. MHoOrorpaHHble yribl. Bblnykibsie
MHOT'OTPaHHBIE YTJIbI.

BHyTpeHHUE ¥ TpaHUYHbIE TOYKU TPOCTPAHCTBEHHBIX (GUTYp. [IOHATHS reOMETPUIECKOTO Tena U
€ro IOBEPXHOCTH.

MHororpaHHMKM U MHOTOTpaHHbIE TIOBEPXHOCTU. Bepiinnel, rpanu u péOpa MHOTOI'PAaHHUKOB.
Boinyksible MHororpaHHuku. Teopema Oiinepa. CeueHUS MHOTOIPAHHUKOB —IUIOCKOCTSIMM.
Pa3BEépTkM MHOTOrpaHHBIX TOBEPXHOCTEH.

[Inpamua u e€ anementsl. Terpasap. [IpaBunpHas nupamuga. Y ced€HHas nupamMuaa.

[Ipusma u e€ anementsl. IIpsamas u HaknoHHas npusma. IIpaBuneHad npusma. [lapamtenenumnen.
Ky6.

[IpaBusibHBIE MHOTOTPAHHUKHU (TETpa’ip, KyO, OKTa’ap, nojeka’nap, uxocadiap). Iloctpoenue
IIPAaBUJIBHBIX MHOTOI'PAHHMKOB. /[BOMCTBEHHBIE NMPABUIIbHBIE MHOrOrpaHHMKHU. [lomynpaBuiibHbIE
(apxuMe10BbI) MHOTOTPAaHHUKH.

HN3MepeHHe reoMeTpHMYeCKHX BeJIHUNH

Paccrosane mexay nBymst Toukamu. PaBeHCcTBO M momobue duryp. PaccTrosiHue oT TOYKH 10
¢burypsl (B 4aCTHOCTH, OT TOYKHU JI0 MHPSIMOH, OT TOYKU JIO IUIOCKOCTH). PaccrosHue Mexmy
¢urypamu (B 4aCTHOCTH MEXKIY MPSIMBIMH, MKy MPSIMOU U TIIIOCKOCTBIO, MEXTY TUIOCKOCTSIMH).

VYriasl: yroa Mexay MmIOCKOCTSMH, YTOJI MEXAY IPSAMBIMH, YOI MEXIY NPAMOU U TIIOCKOCTHIO.

CummMmeTpust

OOmiee MOHATHE O CHUMMETpUH QUIYp. DIEMEHThl CUMMETPUU MPaBUIBHBIX MHPaMUI U
MPaBUWJIbHBIX MTPHU3M, MPABUIHLHBIX MHOTOIPAHHUKOB.
Copepxxanue npeaMeTa o Kiaccam 00y4eHHs! OTPaKeHO B TEMAaTUYECKOM IJIaHHUPOBAHUH.

11 kaace

Yucjaa 1 BLIpAKEHUS

MHOXECTBO KOMIUIEKCHBIX uMcesl. JleMcTBUsS C KOMIUIEKCHBIMU uHciiaMd. KoMiuiekcHO
conpspk€HHbIE 4ucna. Monaynb W apryMeHT uucna. TpucoHomempuueckas ¢opma
KOMNJIEKCHO20 YUCIA.

DYHKIUHU

@OyHKIMSA U €€ CBOMCTBA; HYNU (PYHKIIMU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA, MOHOTOHHOCTb.
HauGounbiiee n HaumeHblee 3HaueHus: GyHkuuu. [lepuoanyeckas GyHKIUsA U €€ HAaUMEHbIINH
nepuo. YéTHbIe U HEUETHBIE (PYHKIIUU.

TpuroHomerpuueckue GpyHKIHH YHCIOBOTO apryMeHTa y = COS X, y = Sin X, y = tg x, y = ctg x.
CpoiictBa M rpaduku TpuUroHomerpuueckux QyHkiuil. OOpaTHbIE TPUTOHOMETPUUYECKUE
(GyHKIIMHU, UX TJIABHbIE 3HAYEHUs, CBOMUCTBA U IpaUKH.

[IpeoOpa3zoBanust rpapukoB (YHKIUNA: CIBUI, YMHOXXEHHME Ha YHCIO, CHUMMETpHUS
OTHOCHUTEJIbHO KOOPJAMHATHBIX OCEN U Hadanaa KOOpAWHAT.

DJeMeHThl MATEMATHYECKOI0 AHAJN3A

BeckoHeuHo Majble U OECKOHEUHO OOJbIIME YHCIOBBIE nocacaoBaTCiabHO CTH. Hpeﬂen
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YHCIIOBOW MOCIIEA0BATEIbHOCTH. beCKOHEUHO yObIBaromas reoMeTpruIecKas mporpeccus.

[lonstue mnpenena QGyHKIUU B Touke. [lomamue npedena QyHKyuu 6 6eCKOHeuHOCMmU.
Acumnmomul epagura ¢pyuxyuu. HempepblBHOCTh QYHKIIUU.

Cesoticmsa nenpepuignvix ynxyuil. Teopema Betiepuumpacca 05t Henpepvl8HblX (YHKYUIL.

Huddepennupyemocts ¢yHknuu. IlpomsBognas ¢yHknum B Touke. KacartempHas
rpaguky ¢yHknuu. ['eomerpuueckuid W (U3MUECKUH CMBICI NPOU3BOAHOU. [lpumenenue
npouszeoonou 6  ¢usuxe. IlpousBoanesle  snemeHTapHbIX  QyHkuuil.  IlpaBuna
nudepeHIupoBaHuUs.

Bmopas npouseoonas, eé ceomempuueckuli u u3uyeckuti CMoici.

Touku sxcTpemyma (MakcumMyma U MUHUMYyMa). MccinenoBanue siaeMeHTapHBIX (YHKIUN
Ha TOYKH IKCTpeMyMa, HaumOoJjblIee W HaMMEHbIIEe 3HAYEHHUS C MOMOMIBIO TPOHM3BOTHOM.
Ilocmpoenue epaguxos ¢ynxkyuti ¢ nomowvlo npou3eoouvix. llpumenenue npouzsoOHOU npu
peweHuu NPUKIAOHbIX 3a0ad, HA MAKCUMYM U MUHUMYM.

[lepBooGpaznas. Heompenenéuuslii unTerpan. IlepBooOpas3Hble 3yeMEHTapHBIX (DYHKIHM.
[Inomane kpuBonuHelHOW Tpameuuun. @Dopmyna Heotona—Ileionuna. OnpenenéHHbIN
uHTerpaji. Beruncienue miomaei miockux QUryp u 00vEémMo8 men 8pawjeHus ¢ noMowbio
uHmezpana.

Huppepenyuanvnvie ypagnenus nepeoz2o u 6mopoco nopsoka.

KoMOMHATOpPUKA, BEPOATHOCTHh M CTATHCTHKA, JJOTUKA U Teopus rpacdos

[IpaBuno nmpousBeaeHust B komOunatopuke. CoenuHenus: 6e3 nmopropeHuit. CoueTaHust U UX
cBorictBa. bunom Hetorona. Coedunenus ¢ nosmopenusmu.

BepositHocTh coObiTHS. CymMMa BEpOSITHOCTEH HECOBMECTHBIX COOBITHH. [IpoTHBOMOIOXKHBIE
coObITHSI. YClIOBHass BepoATHOCTh. HezaBucumbie coObiTHs. [IpousBeneHue BepOSTHOCTEH
He3aBUCUMBIX coObITHH. Dopmyna bepnymmu. ®dopmyna mnonaHo# BeposTHocTH. Dopmyra
baiieca.

Bepoamnocmnoe npocmpancmeo. Axcuomol meopuu eposamuocmel.

JluckpeTHble  ciay4yalHble  BEJIMYMHBI U uUX  pacnpeneneHus. CoBMecTHbBIE
pacupenenenus. PacmpeneneHue CyMMbl W IPOU3BEIACHHS HE3aBUCHUMBIX CIIy4YalHbBIX
BeJIMYMH. MaTeMaTuuyeckoe OXUJaHUE U TUCIIePCHUs CIy4alHOW BeIMYMHBI. MaTeMaTnueckoe
0XKUJaHUE U JUCIEPCHUSI CYMMBI CIIy4YaiHBIX BEJIUYHUH.

bunapnas  ciaydailiHas ~ BeJuuuHa, pacnpeneneHue  bepuymniu.  ['eomerpuueckoe
pacupenenenue. bunoMuanbHoOE pacnpeelieHue U ero CBOMCTBa.

HenpepriBHble crnydaitHpie BenuuuHbl. [1M0THOCTE BeposaTHOCTH. DYHKIUS paclpeaesieHHs.
PaBHOMepHOE pacnpeneneHue.

HopmanwsHoe pacnpenenenue. @yuknus Jlamnaca. [lapamerpsl HOpMaTbHOTO pacHpeeieHus.
[Ipumepsl ciydyalHBIX BEJIUYUH, MOJYUHEHHBIX HOPMAIbHOMY 3aKOHY (MOTPEIIHOCTD
HU3MEpPEHUH, pOCT YeJI0BEKa).

3axon Oonvuwiux yucen. Bvibopounsiti memoo usmepenus eepoamuocmeu. Ponv 3axona
bonbuwux yucen 8 Hayke, npupooe u obujecmae.

Koppensuus aByx ciaydaifHeix BenuuuH. [ToHAaTHE 0 KOApDULIHEHTE KOPPETAUHU.

Cmamucmuyeckas  eunomesa. Cmamucmuyeckue  Kpumepuu. Cmamucmuueckas
sHauumocms. IIpogepka npocmetiuiux eunomes.

OcHogHble noHamus meopuu 2pagos.

I'eomeTpryeckne GUrypbl B NPOCTPAHCTBE M MX B3aAHMHOE PACIOJIOKEHH E

Konycel u mununapel. CeueHuss KOHyca U LWJIMHJIPA MJIOCKOCTBHIO, MapajyieIbHOW OCHOBAHHUIO.
Konyc u nunuuap Bpamenus. Konnueckue cedenus (dmaurc, runepbona, mapabdomna). Chepa u
map. Ilepeceuenune mapa u miuockoctu. Kacanme cdepsl 1 mnockoctu. ONOpHBIE IUIOCKOCTH
MIPOCTPAHCTBEHHBIX (PUTYD.

-16 -



HN3MepeHHe TeOMeTPHYECKNX BEJIUYNH

[Tonsitre 06béMa Tema. OOBEMBI IUIUH/IPA U TPU3MBI, KOHYCA U TTUPAMUJIBI, II1apa.

O06bEMBI TOJOOHBIX QUTYP.

[Tonatne momanu noBepxHOCTU. llmomaau MOBEPXHOCTEM MHOTOIPAHHUKOB, LWJIMHJIPOB,
KoHycoB. [Inomanas chepsl.

IIpeoOopa3oBanusa. CumMeTpus

[TapannensHoe mpoekTupoBanue. OpToroHajibHOE MpOeKTHpoBaHMe. LleHTpanbHOE MPOEKTUpO-
BaHUE (IEPCIEKTUBA).

JBwxkenus. OOmmMe CcBOWCTBA JBWXKEHWN. Buapl ABMXKEHUN: NapajjielbHBINM IEpEeHocC,
CUMMETPUHN OTHOCHUTEIIBHO, TOYKHU, IPSIMOM M INTIOCKOCTH, IIOBOPOT.

DneMeHTbl CAMMETPUH Cepbl U 11apa, HUJINHIPOB U KOHYCOB BpaIlleHHUSL.

I'omoTtetust u nmpeobpazoBanus Mo100us.

KoopanHaThl 1 BEKTOPLI

JlexapTOBbl KOOPAMHATBI B MNPOCTpaHCTBE. POpMyna pacCTOSHHUS MEXAY JBYMS TOYKAMHU.
Koopaunatsl cepeunbl oTpeska. 3aianust GUryp ypaBHeHUsIMU. Y paBHEHUS cephl U MIIOCKOCTH.

Bekropsl. Monyne BekTopa. PaBeHCTBO BeKTOpOB. Cl10’KEHHE BEKTOPOB M YMHOKEHHE BEKTOpa
Ha yncao. KommHeapHsle 1 KOMILTaHapHBIE BEKTOPHL. Pa3noskeHne BEKTOpa Ha INIOCKOCTH 110 JBYM
HEKOJUIMHEAapHbIM BEKTOpaM. PasiokeHue BEKTOpa B NMPOCTPAHCTBE IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. KoopauHaTsl BekTOpa. YTos Mexay BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.
Copneprkanue nmpeaMeTa 1o KjiaccaM 00y4eHUs! OTPaKEHO B TEMAaTHYECKOM IUIAHUPOBAHUU.
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. Temamuueckoe naanuposanue yueonozo npeomema

10 knace
Ne i/t Ha3zBanue rnaBbl KonnuectBo
9acoB
Anreopa
1. I'maBa |. Anrebpa 7—9 kiaccoB (IMOBTOpPEHHUE) 5
2. I'nmasa Il. Jenumocts umncen 12
3. I'naBa Ill. MHOrounensl. AnreOpanyeckue ypaBHEHUS 17
4, I'nmaBa IV. Crenenn ¢ JeHCTBATEIBHLIM ITIOKa3aTeIEM 11
o. I'nmaBa V. Crenennast QyHKIus 16
6. I'masa VI. IlokazarenbHast GyHKIUSL 11
1. I'naBa VII. Jlorapudmuueckas ¢pyHkims 17
8. I'naBa VIII. Tpuronomerpuueckue Gopmyssl 24
9. I'maBa IX. Tpuronomerpuueckue ypaBHeHHs 21
I'eomerpus
10. [ToBTOpEeHME 2
11. Baenenue 3
12. I'maBa |. TlapamienbHOCTh IPSIMBIX U MJIOCKOCTEH 20
13. I'nmaBa Il. [TepneHaUKyIAPHOCTD MPSAMBIX U TJIOCKOCTEH 20
14, I'maBa Il1l. MHOTrOrpaHHUKH 19
15. [ToBTOpEeHME 12
Hroro 210
11 kaacc
Ne n/mt Ha3BaHue riiaBsbl KomunuecTBo
4acoB
Aaredpa
1. [ToBTOpEHME 5
2. I'nasa I. Tpuronomerpuueckue QyHKIUU 19
3. I'maa Il. [Tpou3BogHas U €€ TEOMETPUUCCKUNA CMBICIT 22
4, I'nasa Ill. [IpumeneHne npou3BOJHOM K UCCIEIOBAHUIO (DYHKIIMIA 16
5. I'maBa V. IlepBooOpa3Has 1 MHTErpa 15
6. I'maBa V. KomOunaTopuka 13
7. I'maBa VI. DnemMeHTsI TeOpUU BEPOSITHOCTEN 11
8. I'maa VII. KommniekcHsle yncna 14
I'eomerpus
9. [ToBTOpEeHME 2
10. I'maBa VI. lunuuap, koHyC U 11ap 18
11. I'maBa VII. O6bemsl Ten 17
12. I'maBa IV. BekTopsl B IPOCTpaHCTBE 6
13. I'maBa V. Mertoa koopiMHAT B IpOCTpaHCTBE. [IBUKEeHUS 16
14. Hrorosoe nmoBropeHune 30
Hroro 204
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