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INOACHUTEJIBHASA 3AIINCKA

I'eomeTpus sBiIsIeTCS OTHUM U3 0a30BBIX KYPCOB Ha YPOBHE CpPEeIHEro 001Iero oopa3oBaHus, Tak
Kak 00ecreyuBaeT BO3MOYKHOCTh M3Y4YEHHUs JUCLUUIUIMH €CTECTBEHHO-HAyYHON HANpaBJIEHHOCTH WU
IIPEIMETOB I'YMaHUTApHOro LUKJIA. [I0CKOIBKY JIOTHYECKOe MbIIUIEHHE, (OPMUPYEMOE ITPU U3YYEHU U
00y4aroIUMUCS TOHATUHHBIX OCHOB FTEOMETPHUH, IIPH TOKA3aTEIHCTBE TEOPEM U MOCTPOCHHUU LETIOUKH
JIOTUYECKUX YTBEPXKICHUN IPU PELIEHUH F€OMETPUUECKUX 3a7a4, YMEHHUE BBIABUIATH U OIIPOBEPIaTh
TUIIOTE3bl HEMOCPEJICTBEHHO HCIOJb3YIOTCS MpPU PEILIEHUH 33Jad €CTECTBEHHO-HAy4yHOro LMKJIA, B
YaCTHOCTH (PU3MUECKUX 3ajau.

Llens ocBoeHusi mporpammbl y4eOHOro Kypca «l'eoMeTpusi» Ha yriIyOJNE€HHOM YpOBHE —
pa3sBUTHE WHAMBUIYAIbHBIX CIHOCOOHOCTEH OOydYalomMXCsi MNpH HM3YYCHUH TEOMETPUU depe3
obecriedyeHne BO3MOXHOCTH INPHOOPETEHHsT U MCIOJIb30BaHMUs Oojiee TIIIyOOKHMX TI€OMETPUYECKHX
3HaHUM W JeicTBui, cHeNM(UUHBIX TE€OMETPUHM, M  HEOOXOOUMBIX IS YCIEUIHOI'O
poheCCHOHATLHOTO 00pa30BaHMsI, CBI3aHHOTO C HCIOIB30BAHUEM MATEMATHKH.

[IpropuTeTHBIMU 3a/ladyaMM Kypca T'€OMETpUM Ha YriayOnEHHOM YPOBHE, PacHIMPSIOLIUMU U
YCUIMBAIOIIUMH Kypc 6a30BOr0 YpOBHS, SBJISIOTCS:

paclIpeHue MpeiCTaBIeHUs] O NeOMEeTPUU KaK 4acTH MHUPOBOM KyJIbTYpbl M (OPMHpPOBAHUE
OCO3HAaHUS B3aMMOCBS3M FT€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMHpOBaHHE TPEACTABICHUS O TPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTeMaTHYeCKUX MOJIEJIAX, MO3BOJISIIOIIMX ONUCBIBATH M M3y4yaTh pPa3HbIE SIBICHUS OKPYXKArOILEro
MUpa, 3HaHUE OHATHIHOTrO anmnapaTta o paszaeny «CtepeoMeTpus» ydeOHOro Kypca reOMeTpUu;

(dbopMHupOoBaHHE yMEHUS BJIAZCTh OCHOBHBIMHU TOHSTHSIMH O NMPOCTPAHCTBEHHBIX (QUTYypax U UX
OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, (popMysl W yMEHHE UX MPHUMEHSTh, YMEHHS TOKa3bIBATh
TEOpEeMbI U HaXOAUTh HECTAHIapPTHBIE CIIOCOOBI PELICHHUs 3a/ay;

¢dbopMHpOBaHHE YMEHMsI paclio3HaBaTb Ha 4YEepTeXax, MOJEIAX M B PEAIbHOM MHUDE
MHOTOTPaHHHUKH U TeJia BPalleHHsI, KOHCTPYHUPOBATh T€OMETPUUYECKUE MOJIEIIN;

(¢bopMHpOBaHHUE TMOHUMaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOIO IMOCTPOECHMSI MATEMaTHYECKHX
TeopHii, GopMUpOBaHNE TOHUMAHUS POJIM AKCUOMATHKH MPH MTPOBEACHUHU PaCCYKICHHIA;

(dbopMHpOBaHNE YMEHUS BIaJIeTh METO/IaMH J0KA3aTeNbCTB U aJITOPUTMOB PELICHUS, YMEHUS UX
MPUMEHSITh, IPOBOAUTH JI0OKA3aTEIbHBIE PACCYK/IEHUS B XOJI€ PELICHUS CTEPEOMETPUUECKUX 3a1ad U
3aJjad  C MPaKTHYECKUM coJepkaHueM, (OpMUPOBAHHME TMPEACTABIEHUS O HEOoOXOIUMOCTU
JI0Ka3aTeNbCcTB MpU OOOCHOBAaHMM MAaTEMaTHUECKUX YTBEPXKIEHHMM M pOJIM AaKCUOMAaTHUKU B
IIPOBEJICHUH JI€yKTUBHBIX PACCYXICHHUI;

pa3BUTHE U  COBEPILICHCTBOBAHME MHTEUIEKTYQIbHBIX M  TBOPYECKHX CHOCOOHOCTEN
oOyuaroluxcs, M03HaBaTeIbHON aKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUN, KPUTUYHOCTH MBIIIEHUS,
MHTEpPECa K U3Y4EHHUIO T€OMETPUH;

¢dopmupoBaHue  (PYHKIMOHAIBHOM  TpPaMOTHOCTH, pPENIEBAaHTHOM TE€OMETpUM:  YMEHHMS
pacrno3HaBaTh MPOSBIEHUS T€OMETPUYECKHUX IMOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEHW B peasIbHbIX
KU3HEHHBIX CUTYalUsIX U IPU U3YUYEHUHU APYTUX Y4eOHBIX MPEIMETOB, MPOSBIECHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEM, MOJAEIUPOBAHUS DPEANBHBIX CHUTYallMil, MCCIEN0BAaHUS IOCTPOECHHBIX MOJEJEH,
MHTEPIPETALMH [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU COJIEpKaTeNIbHBIMU JUHUSAMHU yuyeOHoro kypca «['eomerpusi» B 11 kiacce
apisaoTcs: «Tena BpamieHus», «BekTopel M KOOpAWMHATBI B IPOCTPAHCTBE», <«J/IBMXKeHUS B
IIPOCTPAHCTBEY.

CohopmynmupoBannoe Bo PI'OC COO TpeGoBaHHE «YMETh OMNEPUPOBATH MOHATUSMUY,
pEJIEBaHTHBIMM T'€OMETPUM Ha YriyOn€HHOM ypoBHe oOydeHus B 11 kjacce, OTHOCHTCS KO BCEM



COJIEp KATENIbHBIM JINHUAM y4eOHOro Kypca, a (pOpMHUpPOBaHUE JIOTMYECKMX YMEHUH pacrpenensercs
HE TOJBKO IO COJIEpXKATEIbHBIM JHHUAM, HO U MO rojxam obOydenus. CopepikaHue oOpa3zoBaHHUA,
COOTBETCTBYIOILIEE INPEAMETHBIM pe3yjibTaTaM OCBOoeHUA DenepanbHON pabouell Mporpammsl,
pacrpeielI€HHBIM 10 roJjaM 00y4eHUs, CTPYKTYpUPOBAaHO TaKUM 00pa3oM, UTOOBI KO BCEM OCHOBHBIM,
IPUHLIUIMAIBHBIM ~ BOIpocaM  oOydarolyecs oOpallaguch HEOJHOKPaTHO. ITO  MO3BOJSET
OpraHM30BaTh OBJIAJICHUE TIEOMETPUUYECKMMM MOHATHSMM W HaBbIKaMHM IIOCJIEOBATEIbHO U
MOCTYIATENFHO, C COONIOIGHUEM MPUHITUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY TIE€OMETPHUYECKUX IPEJCTaBICHUNA oOOydarolmxcs, paciuupss u yrayonss e€, oOpasys
IIPOYHBIE MHOYKECTBEHHBIE CBSI3U.

Ilepexon k U3y4eHHIO T€OMETPUH HA YII1yOIEHHOM YPOBHE [TO3BOJISIET:

co3maTh ycnoBHs Juis  AuddepeHnranuyd  0O0ydeHHus, IOCTPOCHHUS HMHIUBHIYaJbHBIX
00pa3oBaTeNbHBIX IPOrpaMM, OOECHEUUTh YIIyOJIEHHOE M3Yy4YEHHE I'€OMETPUHM KaK COCTaBJIAIOLICH
yuebHoro npeamMera «MaremaTukay;

MOArOTOBUTh OOYyYaIOUMXCS K MPOJOJDKEHUIO H3YYEHHUsS MaTeMaTHUKU ¢ Y4ETOM BbIOOpa
Oyaymie mpodeccun, obecreyrBas TMPEEMCTBEHHOCTh MEXAY OOMMM H MPOQEeCcCHOHATBHBIM
o0pazoBaHHEM.

Ha uzyuenue yue6HOro kypca «l'eomerpusi» Ha yriayoaéHHOM ypoBHe oTBoauTcs B 11 kiacce —
102 yaca (3 yaca B HeZl€NI0).

COJEP/KAHUE OBYYEHUA

11 KJIACC

Tena BpaleHnus

[loHATHsA: UMWIMHOpUYECKas  IOBEPXHOCTb, KOHMYECKas IIOBEPXHOCTh, cdepudeckas
IIOBEPXHOCTh, OOpasyrolue nosepxHocreil. Tena BpamieHus: LUMIMHIP, KOHYC, YCEUEHHBIH KOHYC,
chepa, map. BzaumHoe pacmoniokeHue cdepsl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300paxenue Ten BpallleHUs Ha IUIOCKOCTH. Pa3BépTka muimHApa v KoHyca. Cummerpus cdepsl u
niapa.

O06BvéMm. OcHoBHBIE cBoiicTBa 00bEMOB Ted. Teopema 00 00bEME MNPAMOYTOJIBHOTO
napajuiefienunesaa u cieacTsus u3 He€. O0bEM NpsIMON U HAKIIOHHOW MPU3MBI, HWIHHPA, TUPaMUIbI
u KoHyca. OOBEM I1apa U MIapOBOr0 CErMEHTA.

KomOuHnanmu ten BpamieHuss 1 MHOrorpaHHukoB. [Ipu3ma, BnucaHHas B LIMJIMHJID, ONHMCAHHAs
okosio nmiuHapa. Ilepeceuenue cdepsrl u mapa ¢ miockocTbo. Kacanue mapa u chepbl IIOCKOCTHIO.
[ToHsiTHE MHOTOTPaHHMKA, OMMCAHHOTO OKOJIO cephbl, chepbl, BIUCAHHON B MHOTOTPaHHUK WUJIU TEJI0
BpAICHHUS.

[Inomans MOBEpXHOCTH LMIMHIpA, KOHyca, miomans chepsl u e€ uacreid. [lomoOue B
npoctpaHcTBe. OTHOIIEHNE 00BEMOB, IUIOIAAEH MOBEepXHOCTEH Mo00HBIX (uryp. [IpeobpazoBanue
nono0usi, ToMoTeTHs. PemieHue 3amad Ha IUIOCKOCTH C HCIOJIB30BAHUEM CTEPEOMETPUIECKHX
METOJIOB.

[TocTpoeHne ceueHUil MHOTOIPaHHUKOB W TeJl BPALICHUS: CEUECHUS IMIMHApa (MapaiieIbHO U
NEPIEHIUKYIIIPHO OCH), CEeUeHHs] KOHyca (MapajuleJbHbIe OCHOBAaHMIO M MPOXOAAIIME dYepe3
BEPIINHY), CEYCHHS IIapa, METOABI MOCTPOCHHS CEYCHHU: METOJ[ CJIEJIOB, METOJ BHYTPEHHETO
MIPOEKTHUPOBAHMUS, METOJT TIEpEHOCA CEKYIIEH TITOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpancTBe. Omnepauuu HajJ BEKTOpaMu. BekTopHOe yMHOXEHHE BEKTOPOB.
CpoiicTBa BEeKTOpHOro yMHOXeHHs. [IpsmMoyronbpHas cucTeMa KOOpAMHAT B IPOCTPAHCTBE.



Koopnunatel BekTopa. Pasnmoskenwe BekTopa mo 0Oasmcy. KoopaumHaTHO-BEKTOPHBIM METOA MpH
pELIEHNN TEOMETPUYECKUX 3a/1a4.

JIBM:KeHMS B IPOCTPAHCTBE

JIBxenus mpoctpanctBa. OtobOpakenus. JIBmkeHuss u paBeHCTBO ¢uryp. OOmme cBOHCTBA
NBUKEHUH. BuUIbpl ABIKEHUH: MapasieNbHbIA IEPEeHOC, LEHTpallbHas CHUMMETpHs, 3epKalibHas
CHMMETpUs1, IOBOPOT BOKPYT IpsiMoii. [IpeoOpazoBanus moxobus. [lpsmas u cdepa Ditnepa.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YTJIYBJIEHHBIW YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIIETO OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMU 00YUAIOMIETOCs KaK aKTUBHOTO U OTBETCTBCHHOTO
qJIeHa POCCHICKOTO OOIIeCTBA, MPEACTABICHUE O MAaTEMaTHYECKHX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHUH, MPOIENyp T'Pa)JTaHCKOro o0miecTBa (BBIOOPHI, OMPOCHI U JIPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLUAIbHBIMU WHCTHUTYTAMH B COOTBETCTBHUU C MX (DYHKUHUAMU U
Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(OPMUPOBAHHOCTh POCCUICKOIN Tpa)KIaHCKOW HISHTHYHOCTH, YBaXEHHUS K MPOIUIOMY U
HACTOSIIIEMY POCCHUMCKOM MaTeMaTUKH, LEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSM POCCHUMCKUX
MAaTEMaTUKOB M POCCUUCKOM MAaTEMATHYECKOW IIKOJIbI, UCMOJb30BAHUE ATUX JOCTHUKECHHU B IPYTrUX
HayKaX, TEXHOJIOTHSX, chepax SIKOHOMHKHY;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHHE JYXOBHBIX ILIEHHOCTEH POCCHIICKOTrO Hapoja, cOpMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHUS, ITHYECKOTO MOBEJIEHNUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHIKEHUN HAyKU U
NeSTELHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMUHUBOTO OYAYIIIETO;

4) 3cTeTMYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAsl ICTETUKY MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/lay, peUICHUH, pacCyKICHUH, BOCHPUUMYUBOCTH K MATEMAaTHYECKUM acCIeKTam
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHME:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHYeCKHe 3HAHHS B MHTEpecax 3J0pOBOTO U
0e3omacHOTO 00pa3a XKM3HHU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0POBBIO (3I0POBOE MHTAHHE,
cOamaHCUPOBAaHHBIA PEKUM 3aHATUH M OTAbIXA, peryisipHas (u3nueckas akKTUBHOCTH), (hHU3HUecKoe
COBEPILIEHCTBOBAHUE MPHU 3aHATUSAX COPTUBHO-03JOPOBUTEIBHOMN JESITENBHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYAY, OCO3HAaHHWE IIEHHOCTH TPYIOJIOOWS, MHTEPEC K pPa3IudHbIM chepam
MpoeCCHOHAIBHON JIEATETLHOCTH, CBSI3aHHBIM C MAaTEMAaTHKONW W €€ NPWIOKCHUSIMH, yMEHHE
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oymymiedt mpodeccuu U peann30BBIBATH COOCTBEHHBIC >KU3HEHHBIE
IUTaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHUYECKOMY OOpa30BaHHIO U CaMOOOpa30BaHHUIO Ha
MPOTSDKEHUM BCEW KM3HU, TOTOBHOCTh K AKTHUBHOMY YYacTHIO B PEIICHUH MPAKTHYECKUX 3a]1a4
MaTeMaTUYeCKOW HaNpaBIE€HHOCTH;

7) 3K0JI0THYECKOe BOCTINTAHUE:

cOPMUPOBAHHOCTh ~ DKOJNIOTUYECKOM  KYyJAbTYphl, TOHHUMAaHHE  BIHUSHUA  COIHAIBHO-
SKOHOMHUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHOMN U COIMATBLHON Cpefibl, OCO3HAHHE TII00ATLHOTO



XapakTepa HKOJIOTMYECKUX MpoOJieM, OpHEeHTalus Ha NPUMEHEHHWE MaTeMaTHYeCKUX 3HaHWM A
peuiCHud 3a1a4 B obmactu Opr)I(aIOIHeﬁ CpcAbl, INIAHUPOBAHUC MMOCTYIIKOB U OLICHKU UX BO3MOKHBIX
IIOCJIEICTBUM I OKPY’KAIOLLEH Cpebl;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKd U OOILECTBEHHOH MPaKTHKH, MOHMMaHHE MATeMaTHYECKOW HayKH Kak c]epbl 4eroBeYecKOi
ACATCIbHOCTH, 3TAIIOB eé Pa3BUTHA U 3HAYUMOCTH IJId Pa3sBUTUA LUBUIIM3alWU, OBJIAACHHUC A3BIKOM
MaTEeMaTUKd M MaTeMaTH4eCKOW KyJIbTypoll Kak CpeICTBOM IO3HaHUS MHpPa, TOTOBHOCTH
OCYILIECTBIIATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO NESTEIbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jlornueckue geicTBUs:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKKM MAaTEMAaTUYECKUX OOBEKTOB, TOHITHH,
OTHONIICHUH MEXAy TOHATUAMHU, (OPMYIUPOBATh OMNPEICICHUS MOHATHH, YCTaHABIUBATh
CYLIECCTBEHHBIH MpPHU3HAK KIAacCU(UKALUM, OCHOBAaHUS JUIs OOOOIICHHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (HOpMyIUpoBaTh U NIPEOOPa3OBBIBATh CYXKJCHHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

BBISIBJISITH MAaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOpEUHs B hakTax, JTaHHbBIX,
HAOJIIOJICHUSAX W YTBEPXKACHUSX, TMpEAJIararb KPUTEPUU JJI BBIIBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYU;

JieNaTh BBIBOJBI C KCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEIYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKJIFOU€HHI, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIPHO JI0KA3aTEIhCTBA MAaTEMAaTUUYECKHX YTBEPXKICHUH (TpsMble U OT
MPOTUBHOTO), BBHICTPANBATh apTryMEHTAIMIO, TPUBOJIUTH MIPUMEPHI U KOHTPIIPUMEPHI, 0OOCHOBBIBAThH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpaTh crmoco0 pemieHus y4eOHO# 3ahauu (CpaBHUBATh HECKOJIBKO BapHUAaHTOB PEIICHHS,
BBIOMPATh HANOOJIEE MOIXOIAIINN C YUETOM CAaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejbckue 1elCTBUA:

UCIONIb30BaTh BOMPOCHl KaK MCCIENOBATENbCKUIT HMHCTPYMEHT TMO3HAaHUA, (OPMYyIHPOBATH
BONPOCHL, (UKCHUPYIOIIME TMPOTHBOpEYHME, NpoOJIeMy, yCTaHAaBIUBAaTh HMCKOMOE U JIaHHOE,
(hopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIINI0, MHCHHE;

MIPOBOJUTH CAaMOCTOSITENILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEOBAHUE IO YCTAHOBIIEHUIO
O0COOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBJICHHs, MPOIECCa, BBISBICHUIO 3aBHCHUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMU;

CaMOCTOSITENIbHO (hOpMYIMpOBaTh OOOOIIEHHS W BBIBOABI IO pe3yjibTaTaM MPOBEAEHHOIO
HaOJIOJICHUS, WCCICOBAHUS, OIEHUBATh JOCTOBEPHOCThH IOJYYEHHBIX pPE3yJbTaTOB, BBIBOJIOB H
0000I1IeHHI;

MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUTATH MPEINOIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSIX.

PabGora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH WHGOPMAIIMU, JAHHBIX, HEOOXOIMMBIX JUIsi OTBETa HAa BONPOC U JUIA
pelieHus 3a1a4u;



BBIOMpaTh  WHGOpPMAIMIO W3  WCTOYHHKOB  pA3jMYHBIX  THIIOB,  aHAJIU3UPOBATh,
CUCTEMAaTHU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAITUIO PA3IIUYHBIX BUIOB U (JOPM MPECTABICHHUS,

CTPYKTYypUpPOBaTh HMH(OPMAIINIO, MPEACTABIATh €€ B PA3IUYHBIX (OopMax, HIUTFOCTPUPOBATH
rpauvecKu;

OLICHUBATh HAJAEKHOCTh MH(POPMAIIMU TIO CAMOCTOSTEIILHO CHOPMYITHPOBAHHBIM KPHUTEPHSIM.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe /1eiiCTBUS

O01menmne:

BOCIIPUHUMATDH B ()OPMYITHUPOBATH CYXKICHHUS B COOTBETCTBHH C YCIOBUSAMH U IEISAMHU OOIICHMSI,
SICHO, TOYHO, I‘paMOTHO BLIpa)KaTB CBOIKO TO‘IKy 3peHI/I$I B yCTHbIX n IIUMCBbMCHHBLIX TCKCTaX, AaBaThb
ITOSICHCHUSI 110 XOI[y peL[IeHI/ISI 3a4a4u, KOMMCHTI/IpOBaTb HOHY‘IGHHBH‘/JI pe3y.HbTaT;

B XO0/€¢ OOCYXIEHHs 3a7aBaTh BOIIPOCHI II0 CYIIECTBY OOCYXIAae€MOW TEMBbI, MPOOJIEMBI,
peraeMoi 3aja4M, BBICKA3bIBAaTh HJCH, HAIICIICHHBIC HA TIOWCK PEIICHHs, COIMOCTABISATH CBOH
CY)K[[eHI/Iﬂ C CY)KILGHI/UIMI/I IIpyFI/IX y‘-IaCTHI/IKOB Jauajora, 06Hap}I)KI/IBaTI) pa3JII/I‘II/I€ U CXOACTBO
MO3UIUH, B KOPPEKTHOU (hopMe (OpMYIIUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;

MPEJICTaBIATh PEe3YNbTaThl pEHIeHHUs 3a/ayd, OSKCIEpUMEHTa, WCCIEeOBaHUs, IPOCKTa,
CaMOCTOSITENILHO BbIOMpaTh (PopMarT BBICTYIUICHHS C y4€TOM 3aqad Mpe3eHTAllMd U OCOOEHHOCTEH
ayJIuTOPHH.

PeryisiTuBHbIE YHHBepPCcaJbHbIe y4eOHbIe AeilicTBUS

Camoopranuszanms:

COCTABIIATh IUIAH, AITOPUTM pEUICHHs 33Ja4yH, BBIOMPATh CIOCOO pEmIeHHS ¢ Y4ETOM
MMEIOIINXCSI PECypcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh W KOPPEKTUPOBATh
BapHaHTHI PEUICHHUH ¢ yu€TOM HOBOM HH(DOpMALIHU.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJLICKT:

BJIa/IETh HABbIKAMHU I103HABATEIbHOW pedIeKCHMM KaK OCO3HAHMSI COBEpPIIAEMBIX JEHCTBUN U
MBICIUTENBHBIX TPOIECCOB, UX pEe3yJbTaTOB, BIAJETh CIOCOOAMU CaMONPOBEPKH, CaMOKOHTPOJIS
rpoliecca U pe3yibTaTa peleHrs MaTeMaTHUEeCKON 3a1a4u;

NpEeABUAETh TPYIHOCTH, KOTOpPbIE MOIYT BO3HHUKHYTh NpPH PEHICHUH 3a/Ja4d, BHOCHTH
KOPPEKTUBBI B JICSITEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JTAHHBIX, HAWJIEHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBHE Pe3yjbTaTa IeN U YCIOBHIM, OOBSICHATH MPUUMHBI JOCTHKEHUS WU
HEJOCTHKECHHSI Pe3ylbTaTOB JEATEIBHOCTH, HAXOAUTh OIIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHasi 1eATEJLHOCTD:

MOHUMATh U HCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHONW M WHAMBHAYaIbHON paboOThl Tpu
pelieHny y4eOHBIX 3a]ad, MPUHUMATh IeJIb COBMECTHON NIEATENbHOCTH, TUIAHUPOBATh OPraHU3aIUI0
COBMECTHOI paboThI, pacpeeNsaTh BUAbI paboT, JOroBapuBaThCs, 00CYKIaTh MPOIECC U Pe3yNbTaT
paboThI, 00001IaTh MHEHHSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TIPYMIOBBIX (opmax paboThl (0OCYXIeHHs, OOMEH MHEHHH, «MO3rOBbIE
IITYPMBI» U WHBIE), BBITIOIHATH CBOIO YacTh PabOThl M KOOPAUHHPOBATH CBOM JCHCTBHS C IPYTUMH
YJIeHaMH KOMAaHJIbI, OIIEHMBAaTh KauyeCTBO CBOETO BKJIaJa B OOMIMK MPOAYKT IO KPUTEPHSIM,
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

HNPEAMETHBIE PE3YJIbTATbBI



K xonimy 11 kiacca oOyvaromuiicss HAQyqIuTCs:

CBOOOJHO OIEPUPOBaTh MOHATUSAMHU, CBSI3AHHBIMH C IWIMHIPUYECKON, KOHUYECKOW U
chepruecKoil MOBEPXHOCTIIMH, OOBSICHATH CIIOCOOBI TIOTyYCHHUS;

OIIEPUPOBATH MOHATHIMH, CBI3aHHBIMH C T€JIaMU BPAIICHUS: IIWIIMHIPOM, KOHYCOM, cepoit
U 1apoM;

pacrmo3HaBaTh Tena BpalleHus (IMIMHAP, KOHYC, cdepa U Iap) U OOBSACHITH CIOCOOBI
MIOJTyYCHUS TEJl BPAICHUS;

KJ1acCU(UIUPOBATh B3AUMHOE PACIONIOKEHUE CPephl U MIOCKOCTH;

BBIUUCIISATh BETUYHMHBI JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpalleHUs, O0ObEMBI U ILIOIIAAH
MOBEPXHOCTE MHOTOIPAaHHUKOB WM TEJ BPAIECHUS, TEOMETPHUUECKUX TEN C MPUMEHCHHEM
opmyu;

CBOOOJIHO ONEPHUPOBATh MOHSTHUSIMH, CBS3aHHBIMH C KOMOWHAIMSIMH TeJl BpALICHUS U
MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cepy U OMUCAHHBIA OKOJIO cdephl, cdepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS,

BBIYHCIISATH COOTHOIICHHS MEX/TY TUIOIIA IIMU TTIOBEPXHOCTEH M 00bEMaMHU MOT00HBIX TET,
M300paxkaTh U3ydaeMble (UTYPHI, BBIIOIHATH (BBIHOCHBIC) TJIOCKHE YEPTESIKU U3 PHCYHKOB
MIPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHSI TEJl BPALCHHUS;
W3BJICKATh, MHTEPIPETUPOBATH M IMPEOOpPa30BBIBATE HH(MOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, MPeACTaBICHHYIO Ha YEPTEKaX U PUCYHKAX;

CBOOOJIHO OIEPUPOBATH MIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATH OIEPAIMH HAJ BEKTOPAMU;

3aJ1aBaTh IUIOCKOCTh YPABHCHHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT;

peliaTh reoOMeTpHUYecKre 3a7aud Ha BBIYHCICHUE YIJIIOB MEXKIY MPSMBIMH U IJIOCKOCTSIMU,
BBIYHCIICHUE PACCTOSIHMM OT TOYKH JIO IUIOCKOCTH, B IICJIOM, Ha NMPHUMEHECHHUE BEKTOPHO-
KOOPJIUHATHOTO METO/a TIPU PEIICHUH;

CBOOO/IHO OIEPUPOBATH TOHSTHSIMH, CBS3aHHBIMU C JIBIDKEHHUEM B TPOCTPAHCTBE, 3HATH
CBOMCTBA JBUXECHUH;

BBITIONTHATH W300pakeHUsT MHOTOTPAHHUKOB U TEJl BPAIICHUS MPHU TapalIeIbHOM TIEpeHOoCe,
[EHTPATbHOW CHMMETPHUH, 3€pPKaTbHOW CHMMETPHUM, MPH TOBOPOTE BOKPYT MPSIMOM,
npeoOpa3oBaHus MOA00US;

CTPOUTH CEYEHHS] MHOTOTPDAHHUKOB M TE€J BpAIICHUS: CEYCHMs LWIMHIApa (MapajuieabHO U
MEPIICHINKYIISIPHO OCH), CEYSHHS KOHyca (TlapauiebHbIe OCHOBAHUIO M MIPOXOIAIINE Yepe3
BEpILNHY), CEUECHHUS 11apa;

WCIONIb30BaTh METOJAbl TOCTPOCHHS] CEYEHHUH: METOJA CIEJ0B, METOJ, BHYTPEHHETO
MIPOSKTHPOBAHMSI, METO]T IEPEHOCA CEKYIICH IMIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUYCCKHIE YTBEPKICHHUS,

MPUMEHITh TeoMeTpuueckre (akThl ISl  peIIeHHs] CTePEOMETPHUYECKHX  3ajad,
MIPEIITOJIAraoNINX HECKOJIBKO MIaroB PEIICHUS, €CITU YCIIOBUS MPUMEHEHUS 3a/IaHbl B SIBHOM
1 HessBHOU (popme;

pemiath 3aJa4d  Ha JIOKA3aTelbCTBO MAaTEMaTHYCCKHX OTHOIICHWH ¥ HAXOXICHHE
TeOMETPUUYECKUX BEIUYUH;

MPUMEHSITh TPOrPaMMHBIC CpPEJCTBA W 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIC CHCTEMBI TIPH
pEIICHUU CTEPEOMETPUIECKUX 3a/1aY;

MPUMEHSITh TOJTyJYCHHBIC 3HAHWS Ha IMPAKTUKE: CPAaBHUBAThH, aHAM3WPOBATh M OIICHWBATH
pealibHbIe CHUTYalluu, MPUMEHATh H3yYeHHBbIC IOHSATHS, TEOPEMBI, CBONCTBA B TMpOIIECCE



MOKCKA PelIeHUs] MaTeMaTH4eCKH CPOPMYIUPOBAHHON MPOOIEMBI, MOIETUPOBATh PeabHbIE
CUTyallul Ha S3bIKE N€OMETPHUH, HUCCIEN0BaTh MOCTPOEHHBIE MOJEIM C HCIOJb30BAHUEM
TEOMETPHUECKUX TOHATHH M TeopeM, ammapaTa aureOpbl, peliath MpaKkTHYECKUe 3aaud,
CBSI3aHHBIE C HAXOXKICHUEM F'€OMETPUUECKUX BEIIUYUH;

UMETh TPEACTaBICHUSI 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUM KaK COCTAaBHOW YacTH
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.



11 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM unppoBbIie
Ne /i P Kounrpoubusie IIpakTuueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 [ToBTOpEeHUME 4 1
2 AHaMTHYECKass TEOMETPHS 13 1
3 [ToBTOpeHUE, 0600IICHNE 1 13 1
cUcTeMaTu3alus 3HaHUI
O6bEM MHOTOTpaHHHUKA 17
) Tena Bpamenus 24
6 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
7 JIBrokeHUs 5 1
3 [ToBTOpEeHUe, 060061IEHNE 1 17 1
cUcTeMaTu3alus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




MPOBEPSIEMBIE TPEFOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT' PAMMBI

11 KJIACC
Kon .
IIpoBepsiemble nMpeaMeTHBIE Pe3YJAbTATHI 0CBOEHHS OCHOBHOM
MPOBEPSIEMOT0 .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero o0mero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh MOHATHUAMHU: IMJIUHIPHYECKAs TOBEPXHOCTb, O0Opaszyromye
6.1 WIMHJIPAYECKON  MOBEPXHOCTH,  IWIMHApP, KOHWUYECKass  IOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW OBEPXHOCTH, KOHYC, chepruecKasi TOBEPXHOCTh
6.2 PacrioznaBats Tena BpameHus (UIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHS TN BPALICHHS
6.4 KitaccudunupoBars B3auMHOE pacIoyiokeHHue Chephl U INTOCKOCTH
OnepupoBaTh MOHATHSAMHU: IIAPOBOH CEIrMEHT, OCHOBAaHUE CETMEHTa, BBICOTA
6.5 CerMEHTa, MIapOBOM CJIOH, OCHOBAHME IIAPOBOTO CJIOs, BBICOTA IIAPOBOTO CIIOS,
IaPOBOM CEKTOP
6.6 Boraucnare 00bEMBI U IIIOMIAIN TIOBEPXHOCTEH TeI BPAIICHUS, TEOMETPUICCKUAX
' TEI C IPUMEHEHHEM (POPMYJT
6.7 OnepupoBaTh MOHSATHSIMUA: MHOTOTPAHHUK, BIUCAHHBIM B cepy M OINMCAHHBIHI
' okoJ10 cepsl, chepa, BiMcaHHAS B MHOTOTPAHHUK HITH TEJIO BPAIICHHUS
6.8 BBIUMCIIATE COOTHOIICHUST MEXIY IUIONIAIIMH TIOBEPXHOCTEH M 00BbEMamu
' OJOGHBIX TEI
6.9 N3o00paxkaTs wu3ydaemple (QUTYpHI OT PYKM W C TPHUMEHEHHEM IPOCTHIX
' YepPTEKHBIX HHCTPYMEHTOB
6.10 BbIMONHATE (BBIHOCHBIC) TUIOCKHE YEPTEIKU M3 PHCYHKOB TPOCTHIX OOBEMHBIX
' buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUThH CEUCHHS TEJI BPALICHHS
W3BnekaTb, WHTEPIPETHPOBATH W  NpeoOpa3oBbIBaTh  WHPOPMALHUIO O
6.11 NPOCTPAHCTBEHHBIX T€OMETPHUUCCKUX (DUTYpaxX, MPEJCTABICHHYIO Ha YepTexax W
PHUCYHKaX
[MpumensTe reomerpuueckne (HakThl ISl PEIICHHs] CTEPEOMETPUYECKUX 3ajad,
6.12 NPE/IIOIArafoIluX HECKOJIbKO IIaroB pEIICHUS, €CIH YCIOBHS IPUMEHEHHUS
3aJ1aHbl B SIBHOW (popme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBINONHATE JCHCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOKCHHSI
' BEKTOpa Ha YHCII0, O0BACHATH, KAKUMU CBOWCTBAMH OHH 00JIaJaf0T
6.15 [TpuMeHSTH TPaBHUIIO apaJIeNIEIHIIe 1A IPH CII0KEHUH BEKTOPOB
OnepupoBaTh MOHSATHSAMH: JCKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP,
6.16 MOJyJhb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, Yrod MEXIY

BCKTOpaMH, CKaJIIpHOC IMPON3BCIACHUC BCKTOPOB, KOJIJIMHCAaPHBIC n
KOMITJIAaHAPHBIC BEKTOPBI




HaxomuTe cymMMy BEKTOpOB M NPOM3BEIEHUE BEKTOpPA HA YHUCIO, YIOJ MEXIY

6.17 BEKTOPaMH, CKaJIAPHOE IPOU3BEICHHE, PpACKJIAAbIBATH BEKTOp IO JBYM
HEKOJTMHEapHBIM BEKTOpaM
6.18 3anaBarh IUIOCKOCTh YPABHEHUEM B IEKApPTOBOM CHCTEME KOOPAUHAT
6.19 Pemate mnpocreiimne reoMeTpruecKHe 3a7aud Ha NPUMEHEHHE BEKTOPHO-
' KOOPJMHATHOTO METO/1a
Pemare 3aaun Ha 0Ka3aTeNbCTBO MATEMATHYECKUX OTHOIICHUH M HAXOXKJICHHUE
6.20 reOMETPUYECKUX BEIMYMH 0 00pa3laM WM aIropuTMaM, IPUMEHSS N3BECTHBIC
METO/IbI IIPU PEIICHUH CTAHJAPTHBIX MaTeMaTHYECKHUX 3aa4
6.21 [IpuMeHATs,  mpocTEHIIME  IPOrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUIECKHX 33124
6.22 [IpuBOaUTE MpHUMEpPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B NMPHUPOAE W JKU3HH,
' pacno3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE
[IpumMeHsiTh TONyYEeHHBIE 3HAHUS HA MPAKTHKE: AaHAJM3UPOBATh peabHbIC
CUTyallM W TIPUMEHSTHh W3y4YCHHBIC IOHATUS B MPOIECCE IOUCKA PELICHUS
MaTeMaTU4ecKd CGHOPMYIHUPOBAHHONH MpPOOJIEMBI, MOJCIUPOBATH pEajbHBIC
6.23 CUTyallMM Ha $3bIKE TEOMETPHH, HCCIEIOBAaTh MOCTPOCHHBIE MOJEIU C

HCIIOJIb30BAHUEM TI'COMCTPUYCCKHUX MOHATHH U TCOPECM, alllapara anre6pLI,
peiiaTth IMPAKTUYCCKUC 3aJadr, CBA3AHHBIC C HAXOXKIACHUCM TICOMECTPUUYCCKUX
BCJIIMYHUH

IMPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUSA

11 KJIACC
Kon IIpoBepsieMblIii 3JI€MEHT COAEPKAHUS
6 I'eomerpus
[{uinHapuyeckass MOBEPXHOCTb, OOpa3yloIlMe IWIMHAPHUYECKOM MOBEPXHOCTH, OCh
6.1 IWIMHAPUYECKOW noBepXHOCcTH. Llunmmuap: ocHoBaHMS M OOKOBas IOBEPXHOCTb,
oOpasyrolias 1 ock, MJIOLIa b O0KOBON M MOJHONW MOBEPXHOCTH
Konnueckass moBepxHOCTh, 0Opa3yolliie KOHHYECKOW IOBEPXHOCTH, OCh M BEpIIMHA
6.2 KOHMYecKoi noBepxHocTu. KoHyc: ocHOBaHMe U BepllIMHA, 00pa3yrouiasi U oCh, IJIOLIAAb
' OOKOBOM M MOJHOM MOBEPXHOCTH. Y CEYEHHBIM KOHYC: 00pa3yrolliye U BHICOTA, OCHOBAHUS
1 00KOBast MOBEPXHOCTh
6.3 Cdepa u map: LEHTp, paauyc, OUaMETp, IUIOMIAAb HOBEPXHOCTH cdepbl. B3aumuHoe
pacrnosoxeHue cepsl U MIOCKOCTH, KacaTeabHasl INIOCKOCTh K cdepe, miomanb chepsl
6.4 N3o6paskenue Ten BpallleHHUs Ha MII0CKOCTU. Pa3BEépTka HunmHapa U KOHyca
6.5 KomOunanuu Ten BpaleHUs U MHOTOTPAaHHUKOB. MHOTIOTpaHHUK, OMHUCAHHBIM OKOJIO
' cdepsl, cdepa, BIUCaHHAsE B MHOTOIPAaHHUK, UJIH TEJIO BPAIlEHUs
[Tousitue 006 o00bEéMe. OcHOBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 oO0BEME
6.6 NPSIMOYTOJIBHOTO Tapaiienenunena u ciueactBus u3 He€. OO0bEM IMIMHIpa, KOHYCA.
O06bEM 1mapa U mIomaabs chepbl
6.7 [TonoOuele Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMAAIMU MOBEPXHOCTEH,




00BEMaMU ITOTOOHBIX TEN

6.8

6.9

6.10

Ceuenuss mwmHApa (MapaielbHO W MHEPIEHAUKYISPHO OCH), CEYEHHs KOHyca
(mapaenbHOE OCHOBAHUIO U IIPOXO/SIIEE YEPE3 BEPILIUHY), CEUEHUS 11apa

BCKTOp Ha IIJIOCKOCTH U B IIPOCTPAHCTBE. CrnosxeHre 1 BIUMTAHUE BEKTOPOB. VYMHOKEHUE
BCKTOpa Ha YHUCIO. Paznoxenue BCKTOpa I10 TpeM HCKOMIIJIAaHAPHBIM BCKTOpaM. HpaBI/IJ'IO
napauiciacnuicaa. Pemenne 3aaa4, CBA3aHHBIX C IPUMCHCHHEM IIPaBUII ,Z[CI;'ICTBHP'I C
BCKTOpaMu

[IpsimoyronbHasi cucTeMa KOOpPAMHAT B mIpocTpaHcTBe. KoopauHatel — BeKkTOpa.
[Tpocreiimue 3a1a4u B KOOpAUHATAX. YTOJI MEXKIY BekTopamu. CKalspHOE MPOU3BEICHHE
BEKTOPOB. Bplunciienne yrioB Mexay MpsSMBIMH M IUIOCKOCTsIMU. KoopaunaTtHO-
BEKTOPHBIN METOJ PU PEHICHUH FeOMETPUUECKUX 3a7a4

ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBLHOM MPOT'PAMMBI CPEJTHET'O

OBLIET'O OBPA3OBAHUSA

Kon

TDOBEDSEMOro IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTaTaM O0CBOEHUsI
poBep OCHOBHOI1 00pa30BaTeJILHOI MPOrPaMMBbI CPeIHEro 00111ero 00pa3oBaHusi

TpeOOBaHUs

Bnagenue MeromaMm [OKa3aTeNnbCTB, aIrOPUTMAaMU DPEILIEHUS 3a]ad; YMEHUE
(GbopMyIpoBaTh U ONEPUPOBATH MOHATUSAMU: ONpeAeNeHUE, aKCHOMa, Teopema,
CIIEJICTBHE, CBOIICTBO, IpU3HAK, JI0Ka3aTeNbCTBO, PaBHOCHJIBHBIE
(GOopMyIMpPOBKHM; TNPUMEHATh UX; YyMeHHE (OpMyIMpOBaTh oOOpaTHOE U
MIPOTUBOIMOJIOKHOE YTBEPXKACHUE, IMPUBOJAUTH TMPUMEPHI U KOHTPIPUMEPHI,
HCIIOJIb30BaTh METOJl MaTeMaTH4YE€CKONM MHIYKIMH; MPOBOJUTH JOKAa3aTEJIbHbBIE
paccyXJeHus IpU pelIeHUH 3aJady, OIEHMBAaTh JIOTMYECKYIO MPaBHUJILHOCTh
pacCcyX/IeHHUI; yMEHHUE ONEPUPOBATh MOHATHUSAMHU: MHOXECTBO, IOJMHOXKECTBO,
omepaly  HaJ  MHOXXECTBaMH;  yMEHHE  MHCIOJNb30BaThb  TEOPETUKO-
MHO>KECTBEHHBIN armapar JUisl ONMCAaHUs PEATIbHBIX IPOLIECCOB U SBICHUHN U IIPU
pelleHrny 3ajJa4, B TOM YHCJIE W3 JPYruX Yy4eOHBIX MPEIMETOB; YMEHHE
ONepUpOBaTh MOHATUSMH: Tpad, CBA3HBIM Tpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJlaBaTh M OINHCHIBaTh I'padbl pa3IMuHbIMH CIOCOOaMH;

HUCIIOJIB30BaTh l"pa(bLI Ipu pCUICHUU 3aaa4

YMmenue ONCpHUPOBaATh MMOHATHAMU: HATYPAJIbHOC YHCJIO, LCIIOC YHUCJIO, CTCIICHDL C
LECJIBIM ITOKa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD C pallMOHAJIbLHBIM

IIoKa3aTcjI€eM, CTCIICHb C JIeCTBUTEIIbHBIM IIOKa3aTciicM, norapn(bM quciia,




CHHYC, KOCHHYC M TAaHI'€HC IPOM3BOJBHOIO 4YHCIA, OCTATOK II0 MOJYIIIO,
panMoHaTbHOE YHCIO, HMPPALUOHAIBHOE YHCIO, MHOXECTBA HATypalbHBIX,
LENBIX, PpAlMOHAIBHBIX, JCHCTBUTEIBHBIX 4YHCEN; YMEHHE HCIIOJIb30BATh
MPU3HAKK JIEIMMOCTH, HAMMEHBIINKA OOLIHMi NeNUTeNlb U HAaUMEHblIee olliee
KpaTHoe, anroput™ EBkimaa mpu pemieHuH 3agad; 3HaKOMCTBO C Pa3iUYHBIMU
MO3UIIMOHHBIMH CHUCTEMAaMU CYHCJICHHUS; YMEHHE BBINOJHATh BbIYUCIICHUE
3HAUYEHWH W TPeoOpa3oBaHMs BHIPAKEHWH CO CTEHNEHSAMH M Jorapudmamu,
npeoOpa3oBaHusl JIPOOHO-PAIIMOHATIBHBIX BBIPAKEHUH; YMEHHE OIEepHpOBAThH
MOHSATHAMHU: IIOCJIC/IOBATEIILHOCTb, apudMeTHIecKas nporpeccus,
reOMETpPHYECKasi MpOrpeccHsi, OECKOHEYHO YyObIBamomias TreoMeTpudecKas
IPOTPeccHs; yMEHHE 33/1aBaTh MOCIEJOBATEIbHOCTH, B TOM YHCIJIE C ITOMOIIBIO
PEKYpPpEHTHBIX (OpPMYJI; YMEHHE OIEepPHPOBATH MOHATHUSMH: KOMILJIEKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIIA, MOIYJb M apryMEHT KOMIUIEKCHOTO
gyuciaa,  QopmMa  3amMCH  KOMIUIGKCHBIX — 9mcel  (TeoMeTpudecKas,
TPUTOHOMETpHUYECKas u anreOpanyeckas); yMETh POU3BOUTH
apupMeTHIECKHe NEHCTBUA ¢ KOMIUICKCHBIMU YMCIIaMH; TPUBOIUTH MPHUMEPHI
UCIIOJIb30BaHUS KOMIUIEKCHBIX YHCEIT; OTIEPUPOBATh MOHATHAMH: MaTpuna 2x2 u

3X3, onpeaenuTeslb MaTPULIbl, FEOMETPUUECKUNA CMBICIT ONPEAETUTENS

YMeHue  onepupoBaThb NOHATHSAMHU:  palMOHAIbHBIE, HPPALMOHAIBHBIE,
NoKa3aTejabHble,  CTENEHHbIe,  JIOrapupMHUUecKHe, TPUTOHOMETPUYECKHE
YPAaBHEHUs M HEPABEHCTBA, UX CUCTEMBI; YMEHHE OIIEpUPOBATh IOHATHIMMU:
TOXKIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUE, YypaBHEHHE, HEPaBEHCTBO,
CUCTEMa YPAaBHEHUM M HEPABEHCTB, PABHOCWIBHOCTh YPABHEHUW, HEPABEHCTB U
CUCTEM; YMEHHME pellaTb YPaBHEHHs, HEPABEHCTBA U CHUCTEMBI C IOMOIIBIO
pa3IMYHBIX NPUEMOB; pelIaTh YpPAaBHEHMs, HEPABEHCTBA M CUCTEMBI C
[apaMeTpoM; IIPUMEHATh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI I PEILICHUS
MaTeMaTHYeCKUX 3a/ad U 3a/lad U3 pa3Iu4HbIX 00JIacTell HAayKu U pealbHON

KHU3HHU

YMeHue  omnepupoBaTh  HNOHATUSAMH:  (QYHKIUS, YETHOCTh  (DYHKIMH,
MEePUOANYHOCTD (PYHKIIMU, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH (DYHKIIUH,
SKCTpeMyM (YHKIMHM, HauOoJsiblllee W HAUMEHblIee 3HAYeHHs (QYHKIUH Ha
MIPOMEXYTKE, HeTpepbIBHAs (QYHKIIMS, aCUMITOTHI Tpaduka GyHKIMH, TIepBas U
BTOpasi MpOM3BOAHAS (DYHKIUH, TE€OMETPUUYECKUN U (PU3MUYECKHI CMBICI
MIPOM3BOJIHOM, MEepBOOOpa3Has, ONpeAENEHHBIM WHTErpal; yMEHHE HaXOJIUTh
acUMIITOTHl Tpaduka (YyHKIMM; yMEHHE BBIYUCIATH IPOU3BOJHBIE CYMMBI,

IMPOU3BCACHUSA, YaCTHOTO W KOMIIO3UIIUH (bYHKI_[PIfI, HaxXOJuTb YpPaBHCHHUC




KacaTelnbHOW K Trpaduky QYHKIMH; yYMEHHE HAaXOAWTh IPOU3BOJIHBIC
9JIEMEHTAPHBIX  (QYHKIUH; yMEHHE HCIIOJNb30BaTh  IMPOU3BOJAHYIO  JUIs
uccienoBaHus (QYHKIMH, HAaXOMUTHh HAMOOJBIINE W HAUMEHBIINE 3HAYCHUS
GyHKIMK; CTpPOUTHh TpadUKd MHOTOWIEHOB C HCIOJIb30BAaHMEM armrapara
MaTeMaTH4ecKoro aHajlu3a; MNPUMEHATh NPOM3BOAHYIO JUIS HAXOXKICHUS
HAWTYYIIEro PeICHHs B IPUKIIAJHBIX, B TOM YHCIIE COUATEHO-KOHOMHUYECKUX
u (Qu3nYecKnxX 3amadyax; HAXOMUTh IUIOMATN U OO0BEMBI (UTYp C MOMOIIBIO
UHTETpaja; MPUBOJUTH HNPUMEPbl MaTEMaTUYeCKOro MOJCIUPOBAHHS C

OMOUIbI0 Au(depeHlInanbHbIX YpaBHEHUH

YMeHue ornepupoBarh MOHATHAMHU: Trpaduk QyHKIUU, oOpaTHas (yHKIMS,
KOMIIO3UIMsT  QYHKIUH, JUHEHHAs (QyHKOHS, KBaapaThdHas (QYHKIUS,
panroHanbHasi GYHKIMS, CTelIeHHas (YHKIIHS, TPUTOHOMETPUYECKUE QYHKIIUH,
oOpaTHBIE TPUTOHOMETPHYECKHE (QYHKIUH, ITOKa3aTeIbHas U JIorapupMuIecKas
GYHKIIMK; yYMEHHE CTPOWTHh TpapUKUd H3YYCHHBIX (YHKIUH, BBIMOIHATh
npeoOpa3oBanus rpaguKoB (QYHKIHA, WUCIOIB30BAaTh TPadUKH TSI H3YUCHHS
MPOIIECCOB M 3aBUCUMOCTEH, TpHU PEUICHUH 3aJad W3 JPYTUX Y4eOHBIX
MPEIMETOB U 33/1a4 U3 PEabHOW JKU3HH, BBIPAXKATh (POPMYJaMHU 3aBHCHMOCTH
MEXJy BEIMYMHAMHU; WCIIOIB30BaTh CBOWCTBA W Tpapuku (QYHKIUA UIs
pelIeHUs YpaBHCHH, HEPaBEHCTB W 3aJa4 C MapaMeTpaMmu; u300pakarh Ha
KOOPJIMHATHOM TUIOCKOCTH MHOXKECTBA PEIICHUI ypaBHCHUH, HEPABEHCTB M UX

CUCTEM

YMeHue pemath TEKCTOBBIE 3aJJa4l Pa3HBIX TUIIOB (B TOM YHCIIE HA MPOLEHTHI,
J0JIM M 4YacTH, Ha JBH)KEHUE, paboOTy, CTOMMOCTh TOBApOB M YCIYT, HAJOIH,
3ajladyd M3 O00JIacCTH yNpaBICHUs JHMYHBIMM M CEMEWHbIMH (DHHAHCAMH);
COCTaBJIATh BBIPAXKCHUS, YPABHEHHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO
3aJa4u, UCCIEN0BaTh MOJIyY€HHOE PELICHHE M OLEHMBATH IPABJIONOAO0OHOCTH
pe3yiabTaTOB;, YMEHHE MOJEIUPOBATh pEaJbHbIE CUTyallUM Ha  A3BIKE
MAaTE€MAaTHKH; COCTaBIISATh BBIPAKEHUS, YPAaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI
[0 YCJIOBHUIO 3a/ayd, MCCIIEN0BATh IOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM

anmapara anreOpbl, THTEpIPETUPOBATh MOIYUYEHHBIN pe3ybTar

YMeHue omnepupoBaTh IMOHATHAMHU: CcpelHee apupMeThyeckoe, MeauaHa,
HauOoJblllee M HaMMEHbIllee 3HAu€HUs, pa3Max, JAUCIEepPCHs, CTaHJIapTHOE
OTKJIOHEHHE YHMCJIOBOTO HabOpa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATDH
nH(popMalnio, NPEACTaBIEHHYI0 B TaOiuIax, Ha JAMarpaMmax, rpadukax,
OTPaKAIOIIYK0 CBOWCTBA pPEANBHBIX IIPOLECCOB U SIBICHUN; MPEACTaBIISTH

WH(pOpPMAIIUIO ¢ TOMOIIBI0 TAaOJUIl U JUArPaMM; HMCCIEA0BATh CTAaTUCTUYECKUE




JaHHBIE, B TOM YHUCJIE C MPUMEHEHUEM TIpadUyecKUX METOIOB U AJIEKTPOHHBIX
CpeAcTB; TpaduyecKd HCCIeA0BaTh COBMECTHBIC HAOMIOACHUS C TOMOIIBIO

JyarpamMm paccerBaHUs U JIMHEIHON perpeccuu

YMeHue onepupoBaTh HMOHATUSAMM: CIyYalHBIH ONBIT U CIy4alHOE COOBITHE,
BEPOATHOCTb CIIy4alHOTO COOBITHS; YMEHUE BBIYUCIATH BEPOATHOCTb C
UCIOJIb30BAHUEM TIpaUUECKHX METOOB; MPUMEHATh (OPMYJIbI CIOKEHHUS U
YMHOXKEHHUSI BEPOSTHOCTEH, (OpMydy TOJHOM BEpPOSTHOCTH, (HOpMYITy
bepuynnu, koMOuHaTopHble (GakThl U (HOPMYJIBI; OLEHUBATh BEPOSTHOCTH
peanbHBIX COOBITUH; yMEHHE ONEpUPOBATh MOHATUAMU: CIIydaiiHas BEJTMYMHA,
pacrpeielieHue BEpPOATHOCTEM, MaTeMaTU4YeCKOE OXHUAAHHUE, IUCIEPCUS U
CTaHJApTHOE OTKJIOHCHWE CIIy4ailHOW BEIMYMHBI, (YHKIWU pacIpeleieHus] U
IUIOTHOCTH PaBHOMEPHOTO, ITOKA3aTEIbHOIO W HOPMAJIBHOIO paclpeAcieHUul;
YMEHHE HCIOJb30BaTh CBOWCTBA W3YYEHHBIX PACHpEACIICHUM Ui pelIeHUs
3aJja4; 3HAKOMCTBO C MOHATHAMM: 3aKOH OOJIBLIMX YHMCEN, METOJIbl BBIOOPOUYHBIX
UCCIIEIOBaHUM; yMEHHME NPUBOJUTH IMPUMEPHI NPOSBICHUS 3aKOHA OOJBIINX
qyucel B TNPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSAX; YMEHHE OIEpHpOBATh
MIOHATUSAMM: COYETAaHUE, IEPECTAHOBKA, YUCIIO COYETAHMM, YACIIO IIEPECTAHOBOK;
6uHoMm HbroTOHA; yMEHHE NMPUMEHATh KOMOUHATOPHbIE (PaKThl U PACCYKACHUSA
IUISL PEeIIeHHsI 3a/1a4; OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH; COCTaBIAThH

BCPOATHOCTHYIO MOZCJIb U UHTCPIIPETUPOBATH HOJ'Iy‘lCHHbIﬁ pe3yiabTart
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YMeHHe onepupoBarh MOHATUAMU: TOUYKA, MPAMasi, INIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIy4, BEJINYMHA YTJIa, IUIOCKUI YroJl, ABYTPAHHBIN YroJl, TPEXTPaHHBIN
yroj, CKpPELUBAIOIIMECS MpsAMbIE, MApaUIC]IbHOCTE U IEPIEHIUKYISIPHOCTD
NPSMBIX M IUIOCKOCTEH, YroJl MEXIYy HpPSAMBIMH, YroJll MEXKIy NpsIMOM |
IIJIOCKOCTBIO, YIOJl MEXKIY IJIOCKOCTSIMH, PACCTOSTHUE OT TOYKHU 10 INIOCKOCTH,
pacCTosiHuE MEXIy IMpPsSMBIMH, PAaCcCTOSTHUE MEXAY IUIOCKOCTSMH; YMEHHUE
UCMOJb30BaTh MpPH peIIeHUH 3a7ady HU3yuyeHHble (aKThl M TEOPEMbI
IUTAaHUMETPUHM; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MUPA;
CTPOUTH MAaTEMaTUYECKHE MOJIENHU C IOMOIUBIO I'€OMETPUYECKHUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AaHHBIC C HUMU IMPAKTHYCCKUEC 3a1a4n

YMeHue onepupoBaTh MOHATHAMM: IUIOMAab (QUrypbl, O00BEM (QUIYpHI,
MHOTOTPaHHUK, NMPaBUIbHBIH MHOTOTPaHHHUK, CEYEHHE MHOTOTpaHHHUKa, KYO,
napajjiesienunesl, npusMa, OUpamuaa, (urypa M IOBEpXHOCTb BpallleHUs,
UWIMHIpP, KOHyc, Imap, cdepa, miomanb chepsl, MIOMAAs MOBEPXHOCTH
NUPaMU/bl, TPU3MBI, KOHYyCa, LMIMHIpA, OO0BEM Kyba, MNPSMOYTOJLHOTO

napajuieJenuIesa, NupaMuael, IpU3Mbl, TUIMHAPA, KOHYCa, Iapa, pa3BépTKa
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IIOBEPXHOCTH, CEYEHUS KOHyca M ULWIMHApA, MapajUIeIbHbIE OCH HJIH
OCHOBAHHIO, CEUEHHE IIapa, IUIOCKOCTh, Kacaromascs chepsl, IHIUHIPA,
KOHyCa;  yMEHHE  CTPOMTb  CEUYEHHWE  MHOIOIpaHHHMKa,  HM300paxarb
MHOTOTPaHHHUKH, (PUTYPHI M MOBEPXHOCTH BPAILLICHHS, X CEUCHHS, B TOM YHCIIE C
IIOMOLIBI0  DJIEKTPOHHBIX  CPEACTB;  YMEHHE  IIPUMEHATh  CBOWCTBA
TEOMETPHUECKUX (UTYp, CaMOCTOATEIBHO (OPMYIMPOBATH  ONpPEACTCHHS
u3ydyaeMmblX (QUIyp, BBIIBUIaTh TUIIOTE€3bI O CBOMCTBaX M IMpU3HAKaX
reOMEeTpHUecCKuX (Guryp, OOOCHOBBIBAaTb WIJIM ONpPOBEPrarh HX; YMEHHE
IIPOBOJUTh KiacCU(UKaLWi0 (UIyp MO Pa3IMYHbIM IPU3HAKAM, BBIIOJIHATH

HCOGXOZ[I/IMBIC AOMOJIHUTCIIBbHBIC ITIOCTPOCHUA

YMeHue onepupoBaTh HNOHATUSMU: JBHKEHUE B IIPOCTPAHCTBE, MapaliesIbHbII
IIEPEHOC, CHMMETpUsS Ha IUIOCKOCTM M B  IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBanue MoA00MsI, M0100HBIE (PUTYPBHI; yMEHUE paciO3HABATh PABHBIEC U
noo0Hble (Urypbl, B TOM 4HCI€ B IPUPOJAE, HCKYCCTBE, apXUTEKTYPE;
HCIIOJIb30BAaTh T'€OMETPUYECKUE OTHOILIEHUS NpU PELUICHUHM 3a/ad; HaXOJIUTh
reOMETPUUECKUE BEIMYUHBI (IJIMHA, YroJ, IUIouajb, OOBEM) NpHU pelIeHUH
3aa4 U3 JApYrux Yy4yeOHBIX MpPEeIMETOB W M3 pEaJbHOM MKU3HU; YMEHUE
BBIUUCIIATh T'€OMETPUUYECKHE BEJIWYMHBI (JUIMHA, Yroj, IUIoumans, OO0BEM,
IUTOIIAb MMOBEPXHOCTH), MCHOJIB3ysd H3y4eHHBIE (OPMYyIBI U METOABI, B TOM
quCIIe: TUIONIA/(b TOBEPXHOCTH MUPAMU/bL, IPU3MBbI, KOHYCA, LIMJIUHJIPA, IJI0IIAb
cdepsl; 00bEM KyOa, MPSIMOYTOJLHOTO TapauieNenuIe a, MTUPaMHIbI, TPU3MBI,
LWIMHIPA, KOHYCa, 11apa; YMEHUE HaXOJUTh OTHOIIEHHE OOBEMOB IOIOOHBIX
duryp

YMeHue omnepupoBaTh MNOHATUSIMM: TNPSAMOYrojibHAsh CHUCTEMa KOOpPJAMHAT,
BEKTOp, KOOpAMHATBhl TOYKH, KOOPJMHATBl BEKTOpPAa, CyYMMa BEKTODPOB,
MIPOM3BE/ICHNE BEKTOpa Ha YMCIIO, pa3io’KEHHE BEKTOpa Mo 0aszucy, CKalIspHOE
IIPOU3BE/ICHNE, BEKTOPHOE IIPOM3BEIEHUE, YTOJI MEXIY BEKTOpaMH; YMEHHUE
HCIOJIb30BaTh  BEKTOPHBII M KOOPAMHATHBIM  METON  AJs  pEeLICHHS

TCOMCTPHUYCCKUX 3adaY U 3a4a4 ApYyTIrux y‘Ie6HBIX npeaMEeTOB
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VMmenune BBI6I/IpaTI) HO)IXO}IHHII/If/i MCTOJ g PEIICHUA 3aJadd, IMOHWMMAaHHC
SHAYUMOCTHU MATCMATUKHU B U3YYCHHUU ITPUPOJHBIX U O6IJ_ICCTBCHHLIX MponecCcoB
n SIBJ'IGHI/II\/'I; YMCHHUE paclio3HaBaTb IIPOSABJICHHUEC 3dKOHOB MATCMATHKU B
HCKYCCTBC, YMCHHC HNPUBOAUTL TIIPUMCPBI MATCMATUYCCKUX OTKpBITI/Iﬁ

POCCHIICKOM U MUPOBOM MaTEMAaTHYE€CKON HAYKH




IHEPEYEHDB 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'I 110

MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/Iep:KAHUSA
1 Yucna u BBIYUCIECHUSA

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTUMOCTH LEBIX YHCeT

12 Panmonanbubie uncna. OOBIKHOBEHHBIE M JIECATHYHBIC TPOOU, MPOLEHTHI, OECKOHEYHBIE
' MIEPUOINICCKHE IPOOH

13 Apudmernueckuii KOpeHb HaTypalbHOW cTereHHu. JlelicTBus c apudmMeTHdecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenenp ¢ uenbiM mnokasareneM. CTeneHb C palMOHAIbHBIM IoKa3aTeneM. CBoiicTBa
' CTETIeHU

15 CuHyc, KOCHHYC M TaHT€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT€HC
' YHCIOBOr0 apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI

JeiictBuTenpHble umciaa. ApupMeTHYECKHE OIepalud C JeHCTBUTENbHBIMU YHCIAMHU.
17 [TpubnnxkEHHBIE BBIUMCICHUS, MpaBUJa OKPYIJIEHUs, NMPHUKUIKA W OLIEHKA pe3ysibTaTa
BBIYMCIICHUI

1.8 [IpeoOpazoBanue BhIpaXKeHUN

1.9 KommuiekcHbie unca
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAHOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHS

2.4 [Toka3zarenbHble U TOrapupMUUECKHe YpaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toka3zarenbHbIe U JOrapupMUUECKHEe HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB

2.10 VYpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpuia cucTeMsl JINHEWHBIX YpaBHEHHN. ONpeenuTeNs MaTpULbI
3 OyHKIWMH 1 TpaduKH



OyHK1us, ciocoOs! 3aganust GyHkuuu. I'paduk ¢pynkuuu. BzaumHo obpatHble pyHKIUH.

3 Yérusle u HeuéTHbIe pyHKUUU. [lepuoanueckue GpyHKIUN
Ob6nacTp ompeneneHuss 1 MHOXKECTBO 3HaueHui ¢ynkumuu. Hymu ¢ynkuuu. [Ipomexyrku
3.2 3HAKOIOCTOSAHCTBA. [IpOMEKYyTKM MOHOTOHHOCTH ()YHKUHMHU. MakCUMyMbl U MHUHHMYMBbI
¢ynkunu. HauGonbiee n HauMeHblee 3HaueHUe (QyHKIMU Ha IPOMEXKYTKE
33 CrenenHass ()yHKIMs ¢ HaTypajJbHbIM U IIeJbIM Ioka3aTeneMm. EE cBoiicTBa M rpaduk.
' CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4 Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U IpadUKH
3.5 [Noxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku pa3peiBa. AcUMITOTHI TpadukoB GyHKIMH. CBoMcTBa (DYHKIHA, HENPEPHIBHBIX HA
' oTpe3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccuu. @opmyina CI0XXHBIX MPOLIEHTOB
4 Hauana MaTemaTu4eckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [Ipou3BoHbIE AI€MEHTAPHBIX (YHKIIUN
42 [TpuMeHeHre MPOU3BOIHON K MCCIEI0BAHUIO (DYHKIMIA HA MOHOTOHHOCTb U 3KCTPEMYMBI.
' HaxosxneHne HauOoJbIIero 1 HAMMEHbLIEro 3HaYeHNs (PYHKIUU Ha OTpE3Ke
4.3 [TepBooOpa3znas. MaTerpan
5 MHOXeCTBa U JIOTHKa
5.1 MHoecTBO, onepalnuu HajJ MHOKecTBaMu. J[narpaMmel Disiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OrmicaresibHas CTATUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 TeomeTpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpaIlICHHS
7.5 KoopaunaTs! 1 BEKTOPBI




