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IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O ITPEIMETA «MATEMATHUKA»

OcBoenue yuebOHOro mpenMera «MaTemaTuka» IOJKHO oOecnedyrBaTh JOCTUKEHHWE Ha YPOBHE CpEAHEro oOIIero
00pa3oBaHus CIEIYIONUX JUYHOCTHBIX, METAPEIMETHBIX U TPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIC pe3yJbTaThl OCBOEHUS MPOrPaMMBbI yUeOHOTO MpeaMeTa «MaTteMaThKay XapakTepUu3yrTCs:

I'paxxnaHckoe BOCIIMTaHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOM MO3ZUIIMK 00YyYarolIerocsi Kak akKTUBHOTO W OTBETCTBEHHOTO 4JIEHa POCCUHCKOTO
oO1iecTBa, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX (YHKIIMOHHPOBAHUS PA3IUUHBIX CTPYKTYp, SBIICHHM, MPOIETYP
IPaXJIaHCKOTO o0ImecTBa (BBIOOPHI, OMPOCHI M Ip.), YMEHHEM B3aUMOJCHCTBOBATh C COIMAJIBHBIMHU HMHCTHUTyTaMU B
COOTBETCTBHUHM C UX (PYHKIIUSIMU U Ha3HAYCHUEM.

[TarprioTyeCcKO€ BOCTIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM TPaKTAHCKOW MACHTUYHOCTH, YBAXXEHUS K MPOINUIOMY M HACTOSIIEMY POCCUMCKON
MaT€MaTUKH, IECHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM POCCUUCKUX MATEMATUKOB M POCCUNCKON MaTeMaTUYECKOMN IIKOJIbI,
K UCTIOJIb30BAHUIO ITUX JIOCTHIKEHUM B IPYTUX HAyKax, TEXHOJOTHAX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAHHUEM JTYXOBHBIX IIECHHOCTEH POCCHUUCKOTO Hapoja; chOPMHUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO
MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKHU U JICSITEILHOCThIO YUEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTONIMBOTO OYAyIIEro.

DCTETUUECKOS BOCITUTAHHUE:

ACTETUYCCKUM OTHOIICHHEM K MHpPY, BKJIIOYAs ACTECTUKY MaTEMaTHUYCCKHUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajaad,
PELIEHUM, PACCYKICHUM; BOCITPUMMYHNBOCTHIO K MATEMATHYECKUM aCIIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

du3nyecKkoe BOCIIMTAaHHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTHYECKHE 3HAHHMS B MHTEpecax 3J0pOBOro M Oe3ormacHoro obpasa
’KU3HH, OTBETCTBEHHOT'O OTHOIIICHHUS K CBOEMY 3JIOPOBBIO (3710pOBOE NTUTAaHUE, COATaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,



peryinsipHas (u3MUecKas AKTUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHUS, IMPHU 3aHATUSAX CIOPTUBHO-030POBUTEIBHOU
NEATEIbHOCTBIO.

TpynoBoe BoclUTaHueE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LEHHOCTH TPYAOIIO0MS; MHTEPECOM K pa3iudHbiM cpepaMm mnpodeccruoHaNbHON
NEeSTENbHOCTH, CBSI3aHHBIM C MaTeMaTHUKOW M €€ MPUIOKEHUSMHU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOp Oynyiieit
npodeccun U peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbI; TOTOBHOCTHIO U CHOCOOHOCTBIO K MaTeMaTHYECKOMY
0o0pa30BaHUI0 M CamMOOOpPa30BaHUIO HA MPOTSXKEHWHM BCEM JKU3HU; TOTOBHOCTHIO K AKTHBHOMY Y4YacTHIO B pPEUICHUU
IIPAKTUYECKUX 3a/1a4 MaTeMaTUYECKON HAIPABIECHHOCTH.

DKOJI0rn4ecKoe BOCIIUTaHUE:!

c(hOPMHUPOBAHHOCTBIO IKOJIOTMUECKON KYJIbTYpbl, TIOHUMAHUEM BIUSHUS COLIMATBHO-D)KOHOMHYECKUX MPOLIECCOB Ha
COCTOSIHME IPUPOJHON M COLIMAIBHOM CpeJibl, OCO3HAHUEM INI00ATBHOTO XapaKTepa HKOJOTHYECKUX MpoOsIeM; OpUeHTalUel
Ha MPUMEHEHUE MaTeMAaTUYECKUX 3HAHUM JIJIsl pEIIeHHs 3a/1a4 B 00JACTH OKPYXAIOIEel Cpe/ibl, TUIAHUPOBAHUS MMOCTYIKOB U
OLICHKHU MX BO3MOXKHBIX ITOCJIEACTBUN JUUIS OKPYKAIOLIEH CPEBI.

IleHHOCTH HaYYHOTO ITO3HAHUA:

c(OpMHUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU U OOLIECTBEHHOM
NPaKTUKH, TOHUMaHUEM MaTeMaTHYeCKON HayKH Kak c(epbl UeTOBEUECKON AESITEIbHOCTH, 3TANlOB €€ pa3BUTHS U 3HAUUMOCTH
IUIsl Pa3sBUTHs LIMBUIIM3ALUU; OBIAJCHUEM S3BIKOM MATEMaTUKU U MATEMAaTUYECKOW KYJIBTYPOHW KaK CpPEIACTBOM ITO3HAHUSA
MUpa; TOTOBHOCTBIO OCYILECTBIIATH IIPOCKTHYIO U UCCIEA0BATEIBCKYIO AEATEIBHOCTh MHAUBUAYAIBHO U B TPYILIIE.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJabTaThl OCBOEHUS MporpaMMbl ydeOHOro mpenmera «MaTeMaThka» XapaKTEpU3YIOTCS
OBJIQJICHUEM YHUBEPCAIbHBIMU HO3HABAMENbHBIMU OCUCMBUAMU, VHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU OeUCMBUAMU,
VHUBEPCANbHBIMU PESYTAMUBHBIMU OCUCTBUAMU.



1) Vnusepcanvuvie nosnasamenvuvie oeiicmsus, odecneuusaiom gopmuposanue 0A308bIX KOZHUMUBHBIX NPOYUECCO8
obyuarowuxcs (oceoenue mMemooo8 NOHAHUSL OKPYHCAIOWe20 MUpd, npuMeHeHue 102U4eCcKux, Uccieo008amenbCKux onepayutl,
YyMeHuti pabomams ¢ uHpopmayueti).

ba3oBble slornueckue 1enCTBUs:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMaTUYECKUX OOBEKTOB, MOHSATUN, OTHOUICHUN MEXIY
MOHATUAMU; (POPMYITUPOBATH OINpEJETeHUs TOHATUMN; YCTAaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KIacCUPUKAIINH,
OCHOBaHUS 711 0000IIEHUS M CPABHEHUSI, KPUTEPUH MPOBOJMMOT0 aHAJIN3a;

BOCIIPUHUMAThH, (DOPMYJIMPOBATH U MPEOOPa30BHIBAThH CYKIACHUS: YTBEPAUTEIIbHBIC U OTPHUIIATEIbHbBIC, CIUHUYHbIC,
YacCTHBIE U OOIIKE; YCIOBHBIE;

BBISIBJIATH MaTEMaTUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpEeUHs B ¢akTax, JaHHBIX, HAOIIONCHUSIX U
YTBEPKIACHUAX; IPEJIaraTh KPUTEPUU IS BBISBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JIeJIaTh  BBIBOABI C HCHOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTUBHBIX YMO3aKIHUYECHUH,
YMO3aKJIHOUYEHHUH 10 aHAJIOTUH;

IPOBOAUTH CaMOCTOATENBHO JOKa3aTelbCTBA MATEMAaTUYECKHX YTBEPXKACHHM (MpsMble W OT TMPOTUBHOTIO),
BBICTPAWBATh APTryMEHTAIMIO, TPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CYXKIECHUS U
BBIBO/IBL;

BBIOMpATH CMOCOO pelieHus] yuyeOHOU 3ajaur (CpaBHHUBATh HECKOJIBKO BAapHUAHTOB pEILICHHUS, BHIOMpATh Haubosee
NOAXOASIIUN C YYETOM CAMOCTOSATENIBHO BBIECICHHBIX KPUTEPUEB).

ba3oBrle uccienoBaTenbcKue ICHCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEILCKUIM HHCTPYMEHT MO3HAHUS; (OPMYIHMPOBATH BOMPOCHI, (PUKCUPYIOIINE
MPOTUBOpEYHE, MPoOJieMy, YCTaHABIMBATh UCKOMOE M JTaHHOE, (DOPMUPOBATH TUIIOTE3Y, apTyMEHTHUPOBATH CBOIO
MO3ULMI0, MHEHUE;

MIPOBOJIUTh CAMOCTOSITEJILHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, HMCCJIEAOBAaHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEU
MaTeMaTH4eCKOro OOBEKTa, SIBICHUS, MPOIECCA, BBISBICHHUIO 3aBUCUMOCTEN MEXAY OOBEKTaMH, SIBJICHUSAMH,
MpoLECCaMU;



e CaMOCTOSITENLHO (OpPMYIUPOBATH OO0OOIIEHHS W BBIBOALI MO pe3yjbTaTaM MPOBEAEHHOTO HAOIIOJCHNUS,
WCCJICIOBaHUS, OIEHUBATH JOCTOBEPHOCTH MOJYIYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

e TMPOTHO3UPOBATH BO3MOXXKHOE PA3BUTHE IMPOIECCA, & TAKKE BBIIBHUTaTh MPEIITOJIOKEHUS O €ro Pa3BUTHH B HOBBIX
YCIIOBUSX.

Pabota ¢ nundopmanmeii:

e BBIABIATH JeOUIUTH HHPOPMAITNH, TaHHBIX, HEOOXOAMMBIX JIJII OTBETA HAa BOMPOC | JIJIS PEIICHUS 33/1a4u;

e BBHIOMpAaTh WHPOPMANMIO W3 HMCTOYHUKOB PA3jIUYHBIX THIOB, AaHAJIW3UPOBATh, CHCTEMAaTH3UPOBATH W
UHTEPIPETUPOBATH MHPOPMAIIMIO PA3TMYHBIX BUIOB U (DOPM IpeICTaBICHUS;

e CTPYKTYypUPOBaTh MHPOPMAIIHIO, TIPEJCTABIIATE €€ B Pa3IMYHBIX (popMax, HILTIOCTPUPOBATH IPAPUICCKU;

e OIICHUBATH HAJEKHOCTh HHPOPMAIIUH 110 CAMOCTOSATEIBLHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvrvlie KOMMYyHUKAMUGHbBIE Oclicméusl, 00ecneyusam cOOpMUpPOBAHHOCMb COYUATIbHBIX HABLIKOG

00VUaAOUWUXCAL.

O6mienHue:

e BOCIPUHUMATHL U (OPMYIMPOBATH CYKJICHHUS B COOTBETCTBHHU C YCJIOBHSMHU M IEISIMHU OOIICHUS; SCHO, TOYHO,
IPaMOTHO BBIpaXkaTh CBOIO TOUYKY 3PCHHS B YCTHBIX M NMHCBMEHHBIX TEKCTaX, J1aBaTh MOSCHEHHS 10 XOJY PEIICHUS
3aJ1auyu, KOMMEHTHUPOBATh ITOTYUYECHHBIH pe3yiIbTaT;

e B XOJ¢ OOCYXICHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbI, MpPOOJIEMBI, periacMol 3ajayH,
BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha TIOWCK PEIICHHUS; COMOCTaBISATh CBOU CYXKACHHUS C CYXICHHSAMHU JPYTHUX
YYAaCTHUKOB JUajora, OOHapyXUBaTh pa3jIMYMe W CXOJCTBO IO3WIHK; B KOPpeKTHOH (opme (GopMyIHpoBaTh
Pa3HOIJIACHs, CBOU BO3PAKCHHUS;

e TMPEACTABIATH PE3YyIbTaThl PEHICHUS 3aJa4M, SKCIIEPUMEHTa, UCCIIEIOBAaHUS, MPOCKTA; CAMOCTOSTEIHLHO BBHIOMPATH
dbopMat BBICTYIICHHUS C YIETOM 3aJ]1a4 MPE3EHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyIHUYECTBO:

e TOHUMATh W UCIOJH30BaTh MPEUMYIIIECTBA KOMAaHIHON M MHIWBUIYAIbHOU pabOTHI MPHU pelIeHnH YIeOHBIX 3aj1ad;
MPUHUMATH 11€JTb COBMECTHOM NIEATEIbHOCTH, TUITAHUPOBATH OPTaHU3AIUI0 COBMECTHOU paOOThI, pACIIPENEIISATh BUIBI
padoT, ToroBapuBaThCs, 0OCYKIATh MPOIIECC U PE3YJIbTAT pabOThI; 0000IIaTh MHSHHS HECKOJIBKHUX JTFO/ICH;



e Y4acTBOBAaTh B IPYIIOBBIX (PopMax paboThI (00CYKIeHUS, 0OMEH MHEHU, «KMO3TOBBIE IIITYPMBbI» U UHBIE); BHITIOJHSATH
CBOIO YacTh padOThl U KOOPAMHUPOBATH CBOM JEHUCTBUS C APYTMMH WICHAMH KOMaHbl; OLICHMBATh KAa4€CTBO CBOETO
BKJIa/ia B OOIIUIA MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBHUSI.

3) Vnusepcanvuvie pezynamuensie oeiicmeus, obecneuugarom Qopmuposanue CMblCl08bIX YCMAHOBOK U HCUSHEHHBIX

HABLIKOG TUYHOCU.

Camoopranuzanus:

COCTaBIIATh IUIAH, AJTOPUTM pEIICHMs 3aJaud, BbIOUpaTh CMOCO0 pelIeHHs ¢ YYETOM HMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C y4€TOM HOBOM MH(OpMaIINu.

CaMOKOHTPOJIb:

e BIIQJIETh HABBIKAMHU [103HABATEIBHOM pepIEKCUH KaK OCO3HAHUSA COBEpPIIAEMbIX JEUCTBUA M MBICIUTEIIbHBIX
IPOIIECCOB, UX PE3YJIbTATOB; BIAJETh CIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJIS MPOLIecca U pe3ysibTaTta perIeHus
MaTeMaTUYECKOM 3a/1a4u;

e TPEABUACTH TPYIHOCTH, KOTOPHIC MOTYT BOSHUKHYTh IPU PEIICHUH 33/1a4l, BHOCUTh KOPPEKTUBKI B ICATEIHHOCTh Ha
OCHOBE HOBBIX OOCTOSATENIHCTB, JaHHBIX, HAMJICHHBIX OLIUOOK, BHISBICHHBIX TPYAHOCTEH;

e OIEHMBATb COOTBETCTBHE pe3yjbTaTa LEIU U YCIOBUAM, OOBSICHATH MPUUYMHBI JOCTHKEHUS WIH HEIOCTHKEHUS
PE3YNIBTATOB JIEATEILHOCTH, HAXOJIUTh OMIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOTo Kypca «Anrebpa v Hauajga MaTEMaTHYECKOT0O aHAIM3a» Ha YPOBHE CPEHETO 001Iero oopa3zoBaHus
JOJIKHO 00eCcTieunBaTh TOCTHKEHHUE CIEIYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:
11 KJIACC

Yucja 1 BLIYUCTIEHUSA

OnepupoBaTh MOHATUSIMU: HATypaabHOE, IIEJI0€ YUCII0; NCIOJIb30BaTh MPU3HAKHU JICIMMOCTH IIEJIBIX YUCEI, Pa3I0KeHHE
YHCJIa HAa MPOCTHIE MHOKUTEM JJI PEIICHUS 3a]1a4.

OnepupoBaTh MOHATHEM: CTETIEHDb C PAIIMOHATBHBIM MOKa3aTeJIEM.



OnepupoBaTh MOHATUIMU: JTOTapu(PM YuCia, JECATUYHBIE U HATypaJIbHbIC TOTapU(PMBI.

YpaBHeHUS M HEPABEHCTBA

[IprMeHsATh CBOMCTBA CTENEHHU JUIsl MPE0OPa30BaHUS BBIPAKEHUI; ONIEPUPOBATH MOHATUAMM: MIOKa3aTEIbHOE YPaBHEHUE
Y HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI [I0KA3ATEIbHBIX YPABHEHU U HEPABEHCTB.

BeimosiHATh npeoOpa3oBaHusl BBIPAXKEHHUH, coAepKalluX Jorapu@mel, ONepUpoBaTh MOHITHIMU: JIOTapU(DMHUUECKOE
ypaBHEHHE U HEPABEHCTBO; peIIaTh OCHOBHBIE THUIIbI JJOrapu(PMUUECKUX YPAaBHEHUI U HEPABEHCTB.

Haxonutsb penienus npocTeuinX TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMU: CUCTEMA JIMHEWHBIX YPAaBHEHUN U €€ PEIICHUE; UCTIOIb30BATh CUCTEMY JIMHEWHBIX YPAaBHEHUN
JUISl PEILIEHUS] TPAKTUYECKUX 3a/1a4.

HaxonuTe penieHuss npocTeNImMX CUCTEM U COBOKYITHOCTEN pallMOHAJIBHBIX YPaBHEHNU Y HEPABEHCTB.

MopenupoBarh peajibHble CUTYallUU Ha A3BIKE anreOpbl, COCTABIIATH BhIPAKEHUS, YPaBHEHUS, HEPABEHCTBA U CHCTEMBI
0 YCJIOBHIO 33]1a4M, UCCIIEIOBATh MOCTPOCHHBIE MOJICNIM C UCIIOJIb30BAHUEM arrapara aareOpsl.

DyHKIUH U TPAPUKHU

OnepupoBaTh MOHATHUSAMU: TEpPHOAUYECKasT (PYHKIHS, MPOMEKYTKH MOHOTOHHOCTH (YHKUHH, TOYKH SKCTpEeMyMa
dbyHKIIMK, HauOoJIbIIIee U HAaMMEHBIIIee 3HaUYeHUsI (PYHKIIUU Ha MPOMEXKYTKE; UCIIOJIB30BATh UX VISl UCCIEAOBaHUS (DYHKIINU,
3aJlaHHOM TpadUKOM.

OnepupoBaTh NOHIATUAMU: TpaUKHU MOKA3aTEIBHOM, JTOrapuPMUIECKON U TPUTOHOMETPUUYECKUX (PYHKITUHN; N300pakaTh
UX HAa KOOPAMHATHOM IJIOCKOCTHU U UCIOJI30BaTh I PEIICHUs YPABHEHUN U HEPABEHCTB.

N3o00paxaTh Ha KOOPJIUHATHOM TUIOCKOCTH T'padKH JTMHEHHBIX YPaBHEHUN U MCIIOJIB30BATh UX JIJIS PEIICHHUS CHCTEMBI
JIMHEWHBIX YPABHEHHU.

Hcnonb3oBaTh rpaduku GyHKINNA 7151 UCCIIEIOBAHUS MTPOILIECCOB M 3aBUCUMOCTEH U3 APYTUX yUCOHBIX JUCIUILIMH.

Hayayia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaTh TMOHATUSAMH: HEMpepbIBHAS (QYHKIMSA;, MPOU3BOAHAA (YHKIIMU; HCIOIH30BaTh TE€OMETPUUECKUN U
(bu3rUecKuii CMBICT TPOU3BOIHOM I PEIICHUS 3a/1a4.

HaxomuTe TpOW3BOMHBIE D3JEMEHTApHBIX (YHKIUH, BBIYUCISITH MPOU3BOJHBIE CYMMBI, MPOW3BEICHHS, YaCTHOTO

byHKIUH.



Hcnonb30BaTh NPOM3BOIHYIO JUIsSl MCClIeOBaHUS (DYHKIIMM Ha MOHOTOHHOCTbH M 3KCTPEMYMbI, IPUMEHATH PE3YIbTaThl
UCCJIEI0BAHUS K IOCTPOCHHIO TPa(UKOB.
Hcnonb3oBaTh MPOU3BOAHYIO ISl HAaXOXKIACHUS HAWIY4ylIero pElIeHHs B MNPUKIAIHBIX, B TOM YHCIE COLHUAIBHO-
HKOHOMHYECKUX, 3a/1a4ax.
OnepupoBaTh NOHATUSAMU: IIEPBOOOPA3HAS U UHTETPAJT; TOHUMATh T€OMETPUYECKUHN U (PU3UUECKUI CMBICT UHTETpaa.
Haxoaute nepBooOpa3Hble 351eMEeHTapHBIX (YHKLNN; BBIYUCISATh HHTErpanl no ¢popmyie Herorona—Jleitbuua.
Pemate mpuknagHble 3aaud, B TOM 4YHUCJE COIMAIbHO-DKOHOMHYECKOTO U (PU3MYECKOTO XapakTepa, CpelICTBAMU
MaTEMAaTUYECKOTO aHAJIMU3a.
COAEPKAHUE YYEBHOI'O KYPCA «MATEMATHUKA: AJITEBPA U HAYAJIA MATEMATHYECKOI'O
AHAJIN3A»
11 KJIACC

Yucjia 1 BBIYUCTCHUSA

HatypanbHbie u nienble yncna. [Ipu3Haky 1eIuMOCTH HETbIX YHACEIL.

CreneHs ¢ palmoHaIbHBIM NOKa3aTenaeM. CBOMCTBA CTEIECHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHBIE JOTAPU(PMBI.

YpaBHeHUs1 1 HEPABEHCTBA

[IpeobpazoBanne BEIpaKCHUM, COJIEPKAITUX JTOTapU(PMBI.

[IpeoGpazoBaHue BEIPAXKEHUI, COACPIKAIIUX CTENIEHU C PAIIMOHATBHBIM ITOKa3aTEJIeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[Toka3zaTenpHbIC YpPaBHEHHS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHUS U HEPABEHCTBA.

CucTembl IMHEHBIX YpaBHEHU. PenieHne npukiaaHbixX 3a/1a4 ¢ MOMOUIBI0 CUCTEMbI JINHEHHBIX YPaBHEHHIA.

CucTemMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeneHue ypaBHEHUN, CUCTEM U HEPABEHCTB K PEIICHUIO MaTEMAaTUUYECKUX 3a7ad U 3a7a4 U3 pa3IMuHbIX o0nacTei
HAayKHU U PEalIbHOW JKU3HMU.



DYyHKUNM U TPaPuKu

Oyukius. [lepuoanueckue Gynkuuu. [IpomMexyTkM MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MUHUMYMBbI (DYHKIIHH.
Haubonpuiee 1 HauMeHbl1ee 3HaYeHUE (PYHKIUU HA TIPOMEKYTKE.

Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U IpadUKH.

[lokazarenbHas u JorapupmMuyeckast PyHKIUHU, UX CBOMCTBA U TpaduKu.

Hcnonb3oBanue rpadukoB GyHKUUN ISl peLICHUS] YPABHEHUHN U TUHEHHBIX CUCTEM.

Hcnonb3oBanue rpadmkoB (HyHKLIMM 11l KCCIEI0BaHUS TPOLIECCOB M 3aBUCUMOCTEM, KOTOPbIE BOSHUKAIOT IIPHU PEIICHUH
3a/1ay U3 IpYrux y4eOHbIX MPEAMETOB U PEaIbHOM KU3HHU.

Havana MmaTeMaTH4eCKOro anajamusa

HenpepoiBuble hyHKIMKU. MeTo1 HHTEPBAIOB JIJIsl PEIlICHNs HEPABEHCTB.

[IpousBoanas pyukuuu. ['eoMmerpuueckuii U GU3NUECKUI CMBICT IPOU3BOIHOM.

[IpousBoaHbie 3MeMEHTAapHBIX (PYHKIUNA. DOpMYyIIbl HAXOXKACHHUS MPOU3BOIHOM CYMMBI, IPOU3BEACHHUS W YAaCTHOTO
byHKIUHA.

[IprMeHeHne Npou3BOAHOM K HCCIeA0BaHUIO (QYHKIIMN HA MOHOTOHHOCTh M SKCTpeMyMbl. HaxoxneHrne Haubonpero u
HalMEHbIIEro 3HaYeHUs! (PYHKIIMU Ha OTPE3KE.

IIpuMeHeHne NPOU3BOIHON I HAXOXKACHHS HAUITy4IlIero PEIICHUS B IPUKIIAIHBIX 3a4a4aX, U1 OIIPEACIICHUS CKOPOCTH
npoliecca, 3alaHHOro (GopMysnoi win rpaduKoM.

ITepBooOpa3znas. Tabmauia mepBooOpa3HbIX.

Huterpan, ero reomeTpudeckuii 1 pu3ndecKuii cMbIci. Berancnenue uaterpana mo ¢popmyine Hetorona—Jleibnua.



TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «<MATEMATHUKA: AJI'EBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

11 KJIACC
No HanmenoBanue pa3aejioB 4 TeM KoaunvecTso yacos
n/n IporpaMmel Bcero KonTpoJsbHbie padoThl

CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTENIEM.
1 [TokazarenpHas pynkus. [lokazarenbHbie 12 1
YpaBHEHHUS U HEPABEHCTBA

Jlorapudmuueckas GyHKITHS.

2 Jlorapudmuueckue ypaBHEHUS U 12
HEpPaBEHCTBA
Tpuronomerpuueckue GyHKIUU U UX
3 rpaduku. TpuroHoMeTpuueckre 9 1
HEpaBEHCTBA
4 [IpousBoanas. [Ipumenenre npou3BoIHON 24 1
5 WNHterpain u ero npuMeHeHus 9
6 Cucrembl ypaBHCHHUI 12 1
7 HarypanbHbie U 1ienbie yncia 6

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAaHUU

18 2

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 102 6




IJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSI PABOYEW IPOTPAMMBI YUYEBHOI'O KYPCA
«MATEMATHUKA: TEOMETPUS
11 KVIACC

JIMUHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIC Pe3yJbTaThl OCBOEHHUS MPOrpaMMBbI yueOHOTO npeaMera «MaTtemMaTikay XapaKTepHU3yrTCs:

I'pa:knanckoe BocnuTaHme:

c(hOpMUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIUKA 00YJAIOIIETOCsl KaK aKTHBHOT'O M OTBETCTBEHHOTO UJIEHa POCCUMCKOTO
oO11iecTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SIBICHUN, IPOLIEAYP
TPAXKJIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCH W TP.), YMEHHEM B3aMMOJICHCTBOBATH C COLMUAIbHBIMH WHCTUTYTAaMH B
COOTBETCTBUHM C MX (DYHKIIUSIMHU U Ha3HAUCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN I'PaKIaHCKON UICHTUYHOCTH, YBAXKEHHUS K IIPOIIJIOMY U HACTOSIIEMY POCCUUCKOM
MaT€MaTUKH, LIEHHOCTHBIM OTHOIICHHUEM K JOCTH)KEHHUSM POCCUHUCKHX MAaTEMAaTUKOB M POCCHUHUCKON MaTeMaTHYE€CKOU
IITKOJIBI, K MCIIOJIb30BAHUIO ATUX JIOCTKCHUH B PYTUX HAyKaX, TEXHOJOTHAX, chepax SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAaHHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOro Hapoaa; Cc(GOpMHPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUA,
ATUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C IMPAKTUYECKHUM MPUMEHEHUEM JOCTWKEHUU HAYKH U JEATEIBHOCTHIO YUEHOTO;
OCO3HAHHEM JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOTO OYIYIIIETO.

JcTeTHYECKOE BOCIIMTAHHE:

ACTETUYCCKUM OTHOIICHHUEM K MHUPY, BKIIOYAsS ACTETUKY MaTEMaTHUYECCKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajaad,
pelIeHUH, pacCyXIECHUM; BOCIPUUMUYUBOCTHIO K MATEMaTHUYECKUM acCIleKTaM pa3MyHbIX BUJOB HCKYCCTBA.

dusnueckoe BOCMMIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHUS NMPHUMEHATH MaTEMaTHYECKUE 3HAHUS B MHTEpecax 370poBOro m Oe3omacHoOro oopasa
KU3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO (3I0pPOBOE INMHTAHHE, COATAaHCHPOBAHHBIA PEKUM 3aHATHH H



OTIbIXa, peryispHas (Qu3nyeckas aKTUBHOCTh); (PU3MYECKOrO0 COBEPIICHCTBOBAHUS, NPHU 3aHATHUSAX CIOPTUBHO-
03OPOBUTENIBHON NEATENBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYZYy, OCOBHAHUEM LIEHHOCTU TPYAOJIO0US; HHTEPECOM K Pa3Iu4HbIM chepaM mpodecCuoHaTbHON
NeSTENbHOCTH, CBSI3aHHBIM C MAaTEMaTUKONW M €€ NMPHIOKEHHUSIMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaylen
npodeccud U peanu30BbIBATh COOCTBEHHBIE XU3HEHHBIE IJIAHbI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MAaTEMaTUYECKOMY
00pa30BaHUI0 M CaMOOOpPA30BaHUIO Ha MPOTSHKEHUHM BCEH KU3HM; FOTOBHOCTBIO K AKTUBHOMY YYaCTHUIO B PEIICHUH
NPaKTUYECKUX 3a]]a4 MaTEMATHYECKON HAIIPaBIEHHOCTH.

IKO0JI0rH4ecKoe BOCIUTAHHUE:

c(OPMHUPOBAHHOCTBIO IKOJIOTUYECKON KYJIbTYPhI, IOHUMAHUEM BIUSHUSA COLUATBHO-IKOHOMHYECKHUX MPOIIECCOB Ha
COCTOSIHUE TIPUPOJIHOM U COIIMAIIBHOM Cpeflbl, 0CO3HAHUEM TJI00AIbHOTO XapaKTepa 3KOJIOTMYECKUX Mpo0JieM; OpUeHTaluen
Ha IpUMEHEHNE MAaTEeMAaTUYECKUX 3HAHUM JIJIsl PEICHHs 3a/1ay B 00JIaCTH OKPY>KaIOIel Cpeibl, IIIAHUPOBAHMS TIOCTYIIKOB
U OLICHKH MX BO3MOKHBIX ITOCJIEACTBUN I OKPYKAIOLIEH CPELbI.

IleHHOCTH HAYYHOI'O NNO3HAHUSA:

c(OPMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HaykKH W
OOIIIECTBEHHOM NpPaKTHKH, MOHMMAaHUEM MaTeMaTH4eCKOW HAayKHh Kak c(epbl 4eI0oBEUYECKOM NEesATEIbHOCTH, 3TAIOB €&
pa3BUTHUA YU 3HAYUMOCTH Il pa3BUTUA LMBWIN3ALKH; OBIIAJICHUEM A3bIKOM MAaTEMATUKU U MATEMAaTUYECKOH KYJIBbTYPOH KaK
CPEACTBOM IIO3HAHMS MHpA; TOTOBHOCTBIO OCYILUECTBIATH IIPOCKTHYIO M  MCCIEAOBATEIBCKYIO JESATEIBHOCTD
UHJVBHIYaJIbHO U B IPYIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe PE3yNbTaThl OCBOCHHUS MPOTpaMMBI ydeOHOTO TmpeameTa «Marematukay XapaKTepu3yrTCs
OBJIQJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU OCUCMEUAMU, YHUBEPCAIbHLIMU KOMMYHUKAMUBHLIMU OeUCmEUIMU,
VHUBEPCANbHBIMU PESYNAMUBHBIMU OCUCTNBUAMU.



1) Vuusepcanvnvie noznasamenvhuie oeticmaus, obecneuusaom Qopmuposanue 6a308blX KOZHUMUBHBIX NPOUECCO8
obyuarowuxcs (oceoeHue Memooo8 HNO3HAHUS OKPYHCAOWe20 Mupa; NpUMeHeHUue JN02UYeCKUX, UCCIe008amenbCKux

onepayuti, ymenuil pabomams ¢ ungopmayueti).
ba3zoBble Jiornyeckue 1ecTBUA:

BBISBJIATH M XapaKTEPU30BaTh CYIIECTBCHHBIC TPU3HAKH MaTEMAaTHUYECKIX 00bEKTOB, MMOHATHH, OTHOIICHUA MEXKIY
MOHSTHIMU; (POPMYJIMPOBATH OINPEACICHHS MOHATUH; YCTAaHABIWBATh CYIICCTBCHHBIM MPU3HAK KiIacCU(pUKAIIIH,
OCHOBaHHUS JIJIsi 0000IICHHS M CPAaBHEHUS, KPUTEPUH MPOBOJAMMOTO aHAJIN3A;

BOCIIPUHHUMATh, (DOPMYIUPOBATH M MPEOOPa30BBIBATH CYKICHHS: YTBEPAUTCIIBHBIC U OTPUIIATCIIBHBIC, CTMHHYHBIC,
YJacTHBIC U OOIIUE; YCIOBHBIC,

BBISBJISATH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MIPOTUBOPEUHs B (aKTax, IAHHBIX, HAOIIOICHUSX U
YTBEPKJCHUSX; TIpeIjiaraTh KPUTEPUH TSI BBISIBJIICHHS 3aKOHOMEPHOCTEH U TPOTHBOPEUHIA;

JIeNaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX M WHAYKTHBHBIX YMO3aKJIIOUCHHH,
YMO3aKJIFOUEHUH TI0 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSATEIBHO JIOKa3aTebCTBA MAaTEMaTHYEeCKUX YTBEP)KIEHUH (MpsMbIe M OT MPOTUBHOTO),
BBICTPAMBAaTh aAPTYMEHTAIINIO, TPUBOUTH MPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXIACHUS H
BBIBOJIBL;

BBIOMPATh CIIOCO0O pelIeHus yueOHOH 3ajauM (CpaBHUBATh HECKOJBKO BapHAHTOB PEIIEHUs, BRIOMpATh HamboJee
TOJIXO/ISIIINN C YIETOM CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTEPHUEB).

Bba3oBble ucciieaoBaTeJLCKHE JeHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK HMCCJENOBATENbCKUM WHCTPYMEHT TIO3HAHUS; (OPMYJIHPOBATH  BOIPOCHI,
dukcupyromnme mnpoTUBOpeune, MNpoOdIeMy, YCTaHABIMBATh MCKOMOE W JlaHHOE, (OPMHPOBATH THIOTE3Y,
apryMEHTHUPOBATh CBOIO MMO3ULINIO, MHEHHUE;

IPOBOJIUTh CAMOCTOSITENIBHO CIUIAHUPOBAHHBIA 3KCIIEPUMEHT, WCCIEIOBAHHE IO YCTAHOBIECHHIO OCOOEHHOCTEU
MaTeMaTHYEeCKOTO OOBEKTa, SIBJICHUS, MPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXAY OOBEKTaMH, SIBJICHUAMH,
IPOLECCAMU;

CaMOCTOATENHHO (OPMYTUPOBATh OOOOIIEHWS W BBIBOABI IO pe3yiabTaTaM MPOBEAEHHOTO HAOIIOICHHUS,
HCCIIEIOBAHUS, OLICHUBATh JJOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJIbTATOB, BEIBOJOB U 0000IICHUI;



MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHUE MPOIECCA, & TAKXKE BBIJIBUTATh MPEJIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSAX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH Ae(UUUTHI UHPOPMALIUU, JaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA Ha BOIIPOC U JUIsl pELIEHUS 3a/1a4u;
BbIOMpaTh MHPOPMALMIO M3 HMCTOYHUKOB pPa3jIMYHbIX THUIIOB, AaHAJIU3UPOBATH, CUCTEMATU3UPOBATH U
UHTEPIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX BUJIOB U (HOPM MpeCTaBICHUS;

CTPYKTYPHUPOBaTh HH(OpMALUIO, IPEACTABIATE €€ B pa3IMuHbIX (hopMax, WIUTIOCTPUPOBATH Ipadrueck;
OLICHMBATh HaIEKHOCTh UH(OPMAIIMU TIO CAMOCTOSITENIbHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) VuueepcanvHvle KOMMYHUKAMUGHbBIE OeliCmsus, 00ecneyugarom coOpMUpoSaAHHOCMb COYUALIbHBIX HABLIKOG
00VUaAOUWUXCAL.
OO0wenue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJEHUSI B COOTBETCTBUM C YCJIOBHUSAMH M IEISIMU OOIICHUS; SICHO, TOYHO,
IPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBATh MOSICHEHUS 10 X0y PEIICHUS
3a/1a4l, KOMMEHTHUPOBATH MMOJIYYCHHBIA pE3yJIbTaT;

B Xo/€ OOCYXJIEHMs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOJIEeMbl, pelraeMoil 3aaayd,
BBICKA3bIBATh WJIEH, HAICJIEHHbIE HA MOWUCK PEIICHHS; COMOCTAaBJIATH CBOU CYXKACHUS C CYXKICHUSIMU JIPYTHUX
YYAaCTHUKOB JUajora, oOHapyXHBaTh pa3IiMuuMe M CXOJCTBO IMO3MIIMHI; B KOPPEKTHOH (opme QopmynupoBaTh
pa3HoOrIacus, CBOU BO3PAXKEHUS;

NIPENICTABIISATh PE3yAbTaThl PEIICHUS 3a]]a4H, IKCIIEPUMEHTA, UCCIEI0OBaHMS, TPOEKTA; CAMOCTOSITEIbHO BHIOUPATh
dbopMat BBICTYIICHUS C YIETOM 3aJ]1a4 TPE3CHTAIIMN U OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHu4ecTBO:

MOHUMATh M MCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYaIbHON pabOTHl IPH pEIICHUH YIeOHBIX 3a/1a4;
NPUHUMATH 11€JIb COBMECTHOM NIEATEIHLHOCTH, TJIAHUPOBATH OPraHHU3AlUI0 COBMECTHON paboOThI, pachpenessTh
BUJIBI pa0OT, JJOTOBAPUBATKCS, 00CYXKIaTh MPOIIECC U PE3YNIHTAT padOTHI; 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboTel (0OCyx)aeHUs, 0OMEH MHEHUH, «MO3TOBBIC IITYpPMBD» W HWHBIC);
BBITIONHSTH CBOIO YacTh paOOThl M KOOPAMHHUPOBATH CBOM JACHCTBUS C APYTMMHU 4YIC€HAMHU KOMAHJbI; OIEHWBATH
KaueCcTBO CBOETO BKJIAJa B OOMINI MPOIYKT MO KPUTEPHUIM, CHOPMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBHSI.



3) Vuusepcanvhvie pecynamuenvie oelicmaus, obecneyusarom Gopmuposanue cmoviCi068bixX YCMAHOBOK U HCUSHEHHBIX
HABbIKO6 TUYHOCTIU.

Camoopranusanus:

e COCTaBJIATH IUIAH, AJITOPUTM PEILIEHUS 3a/1a4, BEIOMPATh CIOCOO PELICHUs ¢ YUETOM UMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(OpMaIIIH.

CaMOKOHTPOJIb:

e BIIQJIETh HaBBIKAMHU I[103HABATEJIbHON pedieKCHH KaK OCO3HaHUSl COBEpIIAEMBIX JIEHCTBUNH M MBICIUTEIbHBIX
IPOLIECCOB, UX PE3YJIbTATOB; BIaJETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS IIpOLIECCa U Pe3yJIbTaTa PEIICHUs
MaTeMaTHU4eCKOM 3a/1a4u;

e IIPEABUAECTH TPYAHOCTU, KOTOPBIE MOTYT BOBHUKHYTH IIPY PEILICHUH 3a7]a4l, BHOCUTh KOPPEKTUBBI B JI€SITEIBHOCTD
Ha OCHOBE HOBBIX 00CTOSITENIBCTB, JaHHBIX, HAIICHHBIX OLIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTATA LIEJIN U YCIOBUAM, OOBSCHATh NPUYMHBI JOCTUKEHUS WM HETOCTHKEHUS
pe3yJabTaTOB JEATEIBHOCTH, HAXOAUTh OIIKOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY

INPEAMETHBIE PE3YJIBTATbBI
11 KIJACC

OnepupoBaTh NOHATHAMU: IIMIMHAPUIECKAS TOBEPXHOCTH, 00PA3yOIINe HUIUHAPUYECKON TTOBEPXHOCTH; IUIUH/ID;
KOHUYECKasi MIOBEPXHOCTh, 00pa3yrolne KOHNYECKON MOBEPXHOCTH, KOHYC; c(heprudeckasi IOBEPXHOCTb.

PacrioznaBaTh Tena BpamieHus (MHJIXHIP, KOHYC, cdhepa u map).

OOBACHATH CIOCOOBI OJIYYEHUS TEJ BPAILLCHHUS.

KnaccudunmpoBaTts B3auMHOE pacroioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MNOHSITUSMH: MIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BBICOTA CETMEHTA; IIApOBOM CIIOM, OCHOBAaHHE
IaPOBOTO CJIOS, BBICOTA IAPOBOTO CJIOSI; IAPOBOM CEKTOP.

Beraucisats 00bEMBI 1 TJI0MAM TTIOBEPXHOCTEH TEJ BPAIICHHSI, TEOMETPUUECKHUX TeJI ¢ MpUMEHeHneM (hopmyi.



OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHUK, BIMCAHHBIA B cepy M OMUCAHHBIA OKOJIO cdepsrl; chepa, BUcaHHAS B
MHOTOTPAHHUK WJIM TEJIO BPAILlCHHUS.

BbIuncnsaTh COOTHOIICHUST MEKTY TUIOIIAIIMU TTOBEPXHOCTEW 1 00bEMaMU TTOOOHBIX TEJl.

N300paxath n3ydyaembie GUTYpPhl OT PYKU U C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) MIOCKME YEPTEKU M3 PUCYHKOB MPOCTHIX O0OBEMHBIX (UTYp: BHUJ CBEpXYy, COOKY, CHHU3Y;
CTPOUTH CEUCHUS TEJ BpAIICHUSI.

N3Bnekarsb, UHTEPNIPETUPOBATHh U TTPEOOPA30BBIBATH MH(POPMAIIHIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpax,
IPEICTaBICHHYIO Ha YepTekKax U PUCYHKaX.

OmnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTRE.

BrINOHATh JEHCTBUS CIIOKEHUST BEKTOPOB, BBHIYMTAHUS BEKTOPOB M YMHOJKEHMsI BEKTOpa Ha YHCIIO, OOBSICHSTH,
KaKUMU CBOMCTBAMH OHM 00J1aaloT.

[TpuMeHsTh TPaBUIIO MapaJIeCUIe/a.

OnepupoBaTh MOHATUIAMH: JEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB,
KOOpJIMHATBHI BEKTOpA, YroJ MEXKIY BEKTOPAMH, CKAISIPHOE NMPOM3BEACHHE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB U MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJl MEXAY BEKTOpAMH, CKaJIsipHOE MPOU3BEICHUE,
pacKIaabIBaTh BEKTOP MO ABYM HEKOJTMHEAPHBIM BEKTOPAM.

3a/aBarh MJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPAHHAT.

[IpumeHsTh TeoMeTprUecKre (GakThl JJIsl PEHICHUsI CTEPEOMETPHUUECKHUX 3aJ1ay, MPEIoaralonuX HeCKOJIbKO I1aroB
pEIICHMs, €CIIA YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOW (hopMme.

Pemiats npocreiiliine reoMeTpuiYecKre 3ajauu Ha IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOTO METO/IA.

Pematy 3agaun Ha J0Ka3aTelbCTBO MAaTEMATHYECKHUX OTHOILICHHI M HAXOXKJIECHHE T€OMETPUYECKUX BEIUYHUH II0
oOpasiiaM Wi anropuT™Mam, MPUMEHSSI H3BECTHBIE METOIbI PU PEIICHUN CTAaHAPTHBIX MATEeMATHUYECKUX 3a/1a4.

[IpuMeHsTh TpocCTellre NPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMbl MPU PEIICHUU
CTEPEOMETPUUECKHUX 3a/1au.

[IpuBOaUTH MpUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJIE U KU3HU, PACTIO3HABATH MPOSBICHUE 3aKOHOB
F€OMETPUH B UCKYCCTBE.



[IpuMeHATh NOTy4YECHHBIE 3HAHKS HA IPAKTUKE: AaHAIU3UPOBATh PEaJIbHBIE CUTYallMH U IPUMEHATH U3YUEHHBIE TOHATHS
B IpOLIECCE€ MOUCKA PEIIEHUs MATeMATUYECKU CPOpMYyJIMPOBAHHON MpOOJIEMBbI, MOIEIUPOBATh peajbHbIE CUTYyallMU Ha
A3bIKE TEOMETPHUH, UCCIEA0BATH IIOCTPOEHHBIE MOJEIN C UCIIOJIB30BAHUEM I'€OMETPUUYECKUX TIOHATUN U TEOPEM, aIllapara
anreOpbl; pelaTh NPaKTUYECKUE 3a/1a4, CBA3aHHBIE C HAX0KICHUEM I€OMETPUUECKUX BETUYNH
COAEPKAHUE YYEBHOI'O KYPCA «<MATEMATHUKA: TEOMETPUS»
11 KJIACC

TeJia BpalueHust

HunuHaapudeckas TOBEPXHOCTh, OOpa3yIOIKUe MIIMHAPUYECKON MMOBEPXHOCTH, OCh ITUIMHAPUUECKON TTOBEPXHOCTH.
Hunuaap: ocHOBaHUS U OOKOBasi MTOBEPXHOCTh, 00Pa3yrolasi U OCh; MJIOMIAh OOKOBOW U MOJHON MOBEPXHOCTH.

Konnueckass moBepxXHOCTh, 00pa3yroIlre KOHUYECKON MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOW IMOBEPXHOCTH.
Konyc: ocHoBanue M BepiuHa, 00pa3yrolias U OCh; IUIOMAAhr OOKOBOM W TMOJHOW MOBEPXHOCTU. Y CEUEHHBIN KOHYC:
oOpasyrolue 1 BbICOTa; OCHOBaHMS U OOKOBAasi MTOBEPXHOCTb.

Cdepa m map: ueHTp, paauyc, IUAMETp; IUIOMaAb MOBEPXHOCTH cdepbl. B3zaumHoe pacmonoxeHue chepbl u
IUIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe; miomaas chepsl.

N300pakeHne Ten BpallleHus Ha MIOCKOCTH. Pa3BépTka HUIMHIpPA U KOHYCA.

KoMOuHanuu ten BpailieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMHUCAHHBIN OKOJO cdepsl; cdepa, BOUcaHHAS B
MHOTOTPAaHHUK, UK TEJIO BPAIICHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 00 00BEME IPAMOYTOIBHOTO MapalljieenuIeia u
cnenctBus u3 He€. O0bEM nunuHApPa, KoHyca. OO0bEM mapa u 1miomaasb chephl.

[Tono6HbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKY TJIOMIAIMU MTOBEPXHOCTEH, 00BEMaMU MOJOOHBIX TEll.

Ceuennst uunuHApa (MapaJyiebHO W MEPIEHAMKYISIPHO OCH), CEYEHHs] KOHyca (mapajieIbHO€ OCHOBAaHHUIO U
MPOXOSIIEE YEPE3 BEPILIUHY), CEUEHUS 1Iapa.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bektop Ha miuockoctd U B mpocTpaHcTBe. ClIOXKEHHWE W BBIYMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHUCIIO.
Pa3znoxxenne BekTOopa mo TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBuiio mapannenenunena. Pemienue 3agad, CBSI3aHHBIX C
MIPUMEHEHUEM TNPAaBUJI JIEUCTBUM C BeKTOopamu. [IpsMoyronbHas cucrema KOOpAMHAT B IpocTpaHcTBe. KoopamHatsl



BekTopa. [Ipocreimme 3aqaun B KOOpAUHATAX. YTOJ MeXAy BekTopamu. CKaIpHOE IPOU3BENEHNE BEKTOPOB. Beruncnenue
YTJIOB MEXKY IPSMBIMHU U IIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIN METO/ ITPU PELIEHUH T€OMETPUUECKUX 3aa4.

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «<MATEMATHUKA: TEOMETPUS»

11 KUIIACC
No /n HauMeHoBanue pa31eji0B U TEM KoumuecTBo yacos
nporpamMmabl Bcero KonTpoJibHbIe padoThl IIpakTnyeckue padoTnl
Tena BpameHus 12
OO6BEMBI TET 5 1
BekTopbl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1
4 [ToBTOpEHwUE, O606H1€HI:IG, 7 |
cucTeMaTu3anus 3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0
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