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INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O ITIPE/IMETA
«MATEMATHUKA»

OcBocnne yueOHOro mpeamera «MareMaruka» JOJDKHO O0ecrednBaTh JOCTHIKCHHE Ha
YpOBHE CpemHero ooOmero oOpa3oBaHMs CICAYIOMHUX JIMYHOCTHBIX, METANpPEIMETHBIX |
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3YJIHTATOB:

JUYHOCTHBIE PE3YJIBTATbI

JIMdHOCTHBIE PE3yIbTAThl OCBOCHHUS IPOrpaMMBI y4eOHOro mpenmera «MareMaThuKay
XapaKTePU3YIOTCS:

I'pask1aHCKOE BOCIIMTAHHE:

c(hOPMUPOBAHHOCTBIO TPAXKAAHCKOH TIO3UIMK OOYYarOIIerocs Kak AaKTHUBHOTO |
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMAIHHBIMA WHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAYCHHEM.

IlaTproTHYECKOE BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTBHIO POCCUNCKOM TpakIaHCKON MJACHTUYHOCTH, YBAXKEHHS K MPOILLIOMY
U HACTOSALIEMY POCCHUCKOM MaTEeMaTHUKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKEHUSIM
POCCHUHCKHUX MAaTeMaTUKOB M POCCHICKOW MaTE€MaTUYE€CKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTYIKEHHUH B IPYTHX HAayKaX, TEXHOJIOTUAX, chepax SIKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOE BOCIUTAHHE:

OCO3HaHUEM JYXOBHBIX IIEHHOCTEM POCCHICKOTO Hapoaa; CcHOpMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM
JOCTH)KCHUN HAYKH U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/ia B MOCTPOEHUE
YCTOHYHMBOTO OYyIYILIEroO.

DCTeTUYECKOS BOCIUTAHUE:

SCTETUYECKUM  OTHOIIEHHMEM K  MHUpPY, BKIIHOYas  O3CTETUKY  MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHUH, pPacCyXJICHUM; BOCIPUUMUYUBOCTHIO K
MaTE€MaTUYECKUM acTeKTaM Pa3IndyHbIX BUJOB UCKYCCTBA.

Duznyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHHUS TMPUMEHSATh MaTeMaTHYeCKhe 3HAaHUS B HUHTepecax
37I0pOBOTO M 0€30MacHOro 00pas3a >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHue, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (uznueckas
AKTHUBHOCTH); (DU3UYECKOTO COBEPIICHCTBOBAHUS TPH 3aHATHSIX CIHOPTUBHO-03J0POBUTEIHHOM
JIeSITENLHOCTBIO.

TpymnoBoe BOCIIHTAHHE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYAOIIOOWS; MHTEPECOM K Pa3IMYHBIM
chepam npodeccroHaTbHON NEeITebHOCTH, CBSI3aHHBIM C MATEMAaTHKON M €€ MPUIIOKCHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP OyAyIiei mpodeccuu U pearn3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBHIO M CIIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caMo00pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKU3HU;, TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
PEIICHUH PAKTUYSCKUX 3a7]a4 MAaTEeMAaTHIEeCKOW HAPaBICHHOCTH.

DKOIOIrMYE€CKOE BOCITMTAHUE:

c(hOpMUPOBAHHOCTHIO AIKOJOTHYECKON KYIbTYphl, NMOHUMAHWEM BIIMSHHUS COIMAIBHO-
SKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE MPUPOJHONW W COIMAIBHOW Cpeibl, OCO3ZHAaHUEM
M100aTbHOTO  XapakTepa DJKOJOTHYECKHUX  MpoOJieM; OpHEeHTAalMedl Ha  NPUMEHEHHE
MaTeMaTHUYECKUX 3HAHUN IS pelleHHs 3a7ad B O0JIacTH OKPYXKAIOUIeH Cpelbl, TIIaHUPOBAHUS
MOCTYIIKOB M OIIEHKH WX BO3MOXKHBIX TIOCIEIACTBUMN ISl OKPYKAIOIIEH CPEJIbl.

LleHHOCTH HAYYHOI'O ITO3HAHMSI:

c(hOpPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOUN MPAKTUKH, TOHUMaHUEM MAaTeMaTHYeCKOW HAyKH Kak cepbl
YEJIOBEUECKOU NESITeIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAYUMOCTH JJIS Pa3BUTHS IUBUIN3AIINN;
OBJIQJICHHEM SI3bIKOM MAaT€MAaTHUKM W MAaTE€MaTU4YeCKOW KYJIbTYpOH KaK CPEICTBOM IO3HAHUS




MHUpPA; TOTOBHOCTBIO OCYIIECTBISATH MPOEKTHYI0 M HCCIEAOBATEIBCKYIO JEATEIBHOCTh
WHAUBUAYAJIbHO U B TPYIIIIE.
METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaThl OCBOCHHSI IPOrpaMMBbl yueOHOTo mpenmMera «MareMaTuka»
XapaKTEpU3YIOTCS  OBJIAJICHUEM  VHUBEPCANbHLIMU  NO3ZHAGAMENbHLIMU  OelicmEUsAMU,
VHUBEPCANIbHLIMU ~ KOMMYHUKAMUBHBIMU  OeliCMBUAMY, YHUBEPCAIbHLIMU — Pe2yIAmMUEHbIMU
OelcmeusIMuU.

1) Vuusepcanvnole noznasamenvusie oeticmsus, obecneuusarom gopmuposarnue 6a306vix
KOSHUMUBHBIX npoyeccos oOyuaiowuxcs (0ceoeHue memooo8 NO3HAHUL OKPYICaAoue2o Mupa;
NPUMEHEHUe JI02UHEeCKUX, UCCIe008AMENbCKUX ONepayull, yMeHull pabomams ¢ unpopmayuei).

bazoBble JIOrMYECKHE ICUCTBHUS:

® BBIBJISTH M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKM MaTeMaTH4YEeCKHX OOBEKTOB,
MOHSITHI, OTHONICHUH MEXIy TMOHATHUSAMHU; (OPMYIUPOBATH  OMPEACICHUS  IOHSATHUH;
YCTaHABIIMBATh CYIIECTBEHHBbI NpHU3HAK KiIacCU(PUKALKMK, OCHOBAHUA [UIsi 000OIIeHUs u
CPaBHEHHSI, KpUTEPHUU TTPOBOJUMOTO aHAIIN3A;

® BOCIpPUHUMATH, (OPMYIHUPOBATH U MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BEIIBJIITH MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MTPOTUBOPEUHS B (aKTax,
JAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHUSAX;, TpeyiaraTh KPUTCPUU JUISL  BBISBJICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIi;

e JIeNaTh BBIBOJABI C MCIOJIH30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKTFOYCHUN, YMO3aKIIFOUSHUH 110 aHAJIOTUH;

& TMPOBOJUTH CAMOCTOSITEIIFHO JI0OKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUM (IIPsIMbIE
U OT TPOTHUBHOIO), BBICTpaMBaTh ApryMEHTAIMIO, MPUBOAUTH MPUMEPHI M KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

e BbpIOMpaTh CcHoco0 pemieHuss y4eOHOHM 3anaun (CpaBHHBAaTh HECKOJIBKO BApUaHTOB
pelieHus, BbIOMpaTh HauOollee MOAXOMANIMA € Y4ETOM CAMOCTOSTEIBHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBrble HccnenoBaTenbcKue AeUCTBUS:

® UCIIOJIb30BAaTh  BOMPOCHI  KaK  HMCCJICNOBATEIIbCKUH ~ WHCTPYMEHT  IO3HAHUS,
dbopMyIUpOBaTh BOMPOCH], (GUKCUPYIOIIHE MPOTHBOPEUYNE, TPOOIEMy, YCTaHABINBATh NICKOMOE
U 1aHHO€, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3UIINIO, MHEHHUE;

® MIPOBOJUTHh CAMOCTOSTEIHPHO CIUTAHUPOBAHHBIA OKCIEPUMEHT, WCCIEIOBAHUE II0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OO0BEeKTa, SBIEHHS, MPOIECCa, BBISIBICHHUIO
3aBUCHUMOCTEH MKy 00bEKTaMH, IBJICHUSIMH, TTPOIECCAMH;

® CaMOCTOSITENIbHO  (OpMyNHUpOBaTh OOOOIIEHHS H  BBIBOABI IO  pe3yjibTaTaMm
MPOBEJICHHOTO  HAONIONCHUS, WCCIEIOBAHMs, OICHHBATh JOCTOBEPHOCTh  MOJYUYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUIA;

® [IPOTHO3HPOBATh BO3MOXKHOE Pa3BUTHE IPOIIECCA, a TAK)KE BBIABUTATH MPEANOIOKECHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmarueii:

® BBLIABIITH JePUIUTH MHDOPMAIMK, TaHHBIX, HEOOXOAUMBIX AJISi OTBETa HA BOIPOC H
JUTS pEIICHUS 3a]1a4H;

e BEIOMpaTh WHQPOPMAIIMIO W3 KMCTOYHHKOB PAa3JIMYHBIX THIIOB, aHAJIM3HPOBATh,
CUCTEeMAaTH3UPOBAaTh W HMHTEPIPETUPOBATH HH(DOPMAIMIO PA3IMYHBIX BHJIOB ©  (GopMm
MPEJICTaBICHHUS,

® CTPYKTYpUpOBaTh HWH(POpPMAIMIO, TPEICTaBIATh e B  paIMIHBIX  (opMax,
WUTIOCTPUPOBATH TpapuuecKy;

® OIICHMBATh HAAEKHOCTh HWH(POPMAIMU 1O CaMOCTOSTENBHO CPOPMYITUPOBAHHBIM
KPUTEPHUSIM.




2) Vnusepcanvuvie KoMMyHUKamueHnole Oelicmaus, 06ecneyusaiom c@opmMuposaHHoCmb
COYUANBHBIX HABBLIKOB 00YYAIOUUXCA.

OO61eHue:

® BOCIPUHUMATH U (HOPMYIHUPOBATH CYKIEHHUS B COOTBETCTBUU C YCIOBHUSIMH U LEISIMHU
oOIIeHus; SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U NMUCHMEHHBIX
TEKCTax, JaBaTh MOSCHEHUS IO XOAY pEHICHHs 3a/ladd, KOMMEHTHPOBATh IOJIYYECHHbBIN
pe3yJbTaT;

e B xo0J/ie 00CYXXJIeHUS 33J1aBaTh BOMPOCHI M0 CYIIECTBY OOCYX AaeMOi TeMbl, TPOOIIEMBI,
pelaeMoil 3a1a4um, BBHICKA3bIBATh HJEH, HAICJICHHbIE HAa MOUCK PEIICHUS; COMOCTaBJISATh CBOU
CYXJIEHUS C CYXACHUSAMH APYrHMX YYaCTHHKOB JUANOTa, OOHApY>KUBATh PAa3IU4Me U CXOICTBO
MO3UIHI; B KOPPeKTHOU (hopMe HOpMyIIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

® [IPE/CTaBIATh PE3YyJIbTaThl PELIECHUS 3aJla4uM, dKCIIEpUMEHTA, MCCIEN0BAaHUsA, MPOEKTA;
CaMOCTOSITENIbHO  BbIOMpaTh (opMar BBICTYIJICHHS C YYE€TOM 3aJad MpPE3CHTAllMd |
0COOEHHOCTEH ayAUTOPHH.

CoTpyIHUYECTBO:

® [IOHUMATh U UCHOJIH30BaTh MPEUMYIIIECTBA KOMAHIHONW U UHAWBUIyaTIbHOU pabOTHI MIpH
pelieHnr y4eOHBIX 3a/ay; MPUHUMATH IIelib COBMECTHOM JEATEIbHOCTH, IJIAaHUPOBATH
OpraHU3aIMI0 COBMECTHOM palbOThI, paclpeAcsisiTh BUIBI pabOT, OrOBAPUBATHCS, OOCYXKIaTh
MIPOLIECC U PE3YNbTAT pabOThl; 0000IIaTh MHEHUSI HECKOJIBKHX JIOJICH;

® y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYKAECHUs, OOMEH MHEHHIMH,
«MO3TOBBIC IITYPMBI» M T.II.); BBINOJHATH CBOIO YacTb pabOTBl M KOOPAMHHUPOBATH CBOU
JIEHCTBUS C APYTUMH YJIeHAMHU KOMaH/Ibl; OLIEHWBATh KAue€CTBO CBOETO BKJIaJa B OOLIMIl MPOAYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMHU B3aUMOICHCTBUSI.

3) Vuusepcanvuvie  pecynamuensvie  Oeiicmsusi,  obecneyusarom — opmuposanue

CMbBICNI0B8bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCIU.

Camoopranusanus:

® COCTaBJIATh IUIAH, aJITOPUTM peEIIEHHUs 33Ja4yM, BHIOMpATh CHOCOO pEUIeHUs ¢ y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(OpMALIUK.

CaMOKOHTpOJIb:

® BJIa/ICTh HAaBBIKAMU II03HABATEIbHOW pEQUIEKCMM KaK OCO3HAHHUS COBEpIIAEMbIX
JEHCTBUI U MBICIIUTENBHBIX MPOLECCOB, UX PE3yJIbTAaTOB; BIAAETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTEMaTUUECKOH 3a1auu;

® [IpeBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTH NpPH PEUICHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OLICHUBAThb COOTBETCTBUE pe3yJbTaTa LEJIW U YCIOBUSM, OOBSACHATH INPUYUHBI
JOCTYDKEHUSI WM HEJAOCTHXKEHMsI Pe3ylbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.
IMPEJIMETHBIE PE3YJIBTATHI

OcBoenune y4eOHOTO Kypca «Anredpa v Hauana MaTeMaTHYECKOTO aHAIM3a» Ha YPOBHE
cpemHero odmiero oOpa3oBaHUs JOHKHO O0ECIEYNBATh TOCTHKEHUE CICAYIOMNUX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

10 xaacc
Yucaa 1 BbIYMCTIEHUS
e (CBoOOmHO  omepupoBaTh  MOHATHSMHU:  pallMOHATBHOE  YHCIO, OECKOHEYHAs
nepuoanyeckasi 1poOb, MPOIEHTHI, UPPAMOHAITILHOE YHUCII0; MHOYKECTBA PAIlMOHATBHBIX
U ICWCTBUTEIBHBIX YUCEN; MOAYJb JEHCTBUTEILHOTO YKCIIA.
e [IpumensaTe npobu W TPOIEHTHI I PEUICHUS NPUKIAIHBIX 33/lad W3 Pa3TuIHBIX
OoTpacJieil 3HaHUM U peaJbHON KU3HHU.



[TpuMeHATh MPUOTMKEHHBIE BBIYUCICHHS, MPAaBHJIA OKPYTJICHUS, MPUKUIKY M OLEHKY
pe3yJsibTaTa BEIYMCIICHHUH.

CBoOoHO omepupoBaTh IMOHATHEM: CTENEHb C IIEJBIM IOKa3aTeJeM; HCIOJIb30BaTh
NOIXOAAIIYI0 (hOPMY 3aIKCH ASUCTBUTEIBHBIX YHCENT JUISl pEIICHUS MPAKTHYECKUX 3a/1a4
¥ TIPEJICTABICHHS JaHHBIX.

CB000IHO ONIEpUPOBATH MOHATHEM: APUPMETUIECKUI KOPEHb HATypallbHON CTETICHH.
CB00OOHO ONEpUpPOBATH MOHATUEM: CTEIIEHb C PAllUOHATIBLHBIM MMOKA3aTEeJIEM.

CBoOOHO OmepupoBaTh MOHATUSAMH: JIorapu(M UYWCIA; ACCATUYHBIE W HATypaJIbHBIC
J0TapupMBbl.

CB00OOTHO ONEpHpPOBaTH MOHATHSIMHU: CHHYC, KOCHHYC, TAHTCHC, KOTAHI'CHC YHCIIOBOTO
apryMeHTa.

OnepupoBaTh MOHATUSAMH: APKCUHYC, APKKOCHHYC U apKTAaHT€HC YMCIOBOTO apTyMEHTa.

ypaBHeHHH H HEPABCHCTBA

CBobosHO  omepupoBaTh  IMOHATUSMH:  TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICACTBUS; PABHOCUIIBHBIC HEPABEHCTBA.
[IpuMeHsTh pa3invuHble METOJbl PELICHUS PALUOHAIBHBIX U JIPOOHO-pAIlMOHATIBHBIX
YPaBHEHUI; IPUMEHATh METOJ UHTEPBAJIOB JUIsl PELIEHUSI HEPABEHCTB.

CB0060OHO ONEepUpPOBATH MOHATUSAMHU: MHOTOWIEH OT OJHOM NMEepeMEHHOW; MHOTOUWIEH C
HeNbIMA KO3 GUIMEHTaMHM, KOPHU MHOTO4YIEHA; MPUMEHSTh JEJICHHE MHOrowieHa Ha
MHOT'OYJICH C OCTaTKOM, TeopeMy be3y u reopemy Buera nis penienus 3anay.

CBoOosHO omnepupoBaTh MOHATHUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHHWM, MaTpuia,
ONpPEACINTENb MAaTPULBI 2 X 2 U €ro reOMETPUYECKHI CMBICI; MCIIOJIB30BaTh CBOMCTBA
onpeaenuTenst 2 X 2 uis BBIYMCIEHUS €ro 3HA4YEHUs, MPUMEHSTb ONPENCIUTENH JUIS
pELIECHUsT CHCTEMbl JIMHEWHBIX YPaBHEHUH; MOJEIUPOBATH pEAlIbHBIE CHUTYallUH C
IIOMOIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHMM, MCCIENOBaThb IIOCTPOEHHBIE MOJEIU C
MIOMOILBIO MATPHUIL] U OIIPEAEIUTENCH, UHTEPIIPETUPOBATH IIOJIyYEHHBIN PE3YIIbTAT.
Hcnonp30BaTh CBOMCTBA JEHCTBHUI ¢ KOPHAMHU ISl TpeoOpa30BaHMsl BhIpaKEHUH.
BoinonuaTe npeoOpa3oBaHMsl YMCIOBBIX  BBIPAXEHHH, COAEpXKallUuX CTENeHUu C
palOHaIbHBIM IIOKA3aTENIEM.

Hcnonp3oBarth cBOiicTBa JorapupmoB s NpeoOpazoBaHusl JOrapuGMUUECKUX
BBIPAKCHUI.

CBobosHO  omepupoBaTh  MOHATHSAMU:  HppaAlMOHAJIbHBIE,  IOKa3aTelbHbIE U
Jorapu(pMHUECKUEe YpaBHEHUS; HAXOJUTh UX PELICHHS C IMOMOIIBI0 PABHOCHIIBHBIX
NEPEXO0I0B WK OCYIIECTBIIASA IPOBEPKY KOPHEN.

[IpuMeHATH OCHOBHBIE TpPUTOHOMETpUYECKHe (GOopMylbl Al MpeoOpa3zoBaHUs
TPUTOHOMETPUYECKHUX BBIPAKEHUH.

CB0OOOIHO oOmEepUpoBaTh MOHSITHEM: TPUTOHOMETPUUECKOE YpaBHEHHUE; MPUMEHSThH
HeoOXoauMble (QOpPMYJbl sl PEIICHHS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
YpaBHEHUM.

MonenupoBaTh peajbHble CUTyalldd Ha S3bIKE aiureOpbl, COCTaBJISATh BbIPAXKEHMUS,
YPaBHEHHs, HEPABEHCTBA IO YCIOBHMIO 3aJa4, HCCICNOBAaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKUUH U rpaduKu

CB0o0OIHO omnepupoBaTh MOHATUSAMU: (QYHKIUS, CIOCOOBI 3aAaHUs (PYHKIHUU; B3aUMHO
oOpartHble (QyHKUMH, KoMmMOo3umnus GyHKOUM; rpaduk  (GYHKIUH;  BBINOIHSITH
3IIEMEHTapHbIe TPeodpa3zoBaHus rpapuKOB (PYHKIIHIA.

CB0OOOHO OmNEpUpOBaTh MOHATHAMHU: OOJIACTH OMPEACTCHHS W MHOXECTBO 3HAYCHHU
GbyHKUIMY, HYTU QYHKIUHT, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA.



CB06OHO OmepUpOBATh MOHATHAMU: YETHBIC W HEUYETHBIC (YHKLUHU, MEPUOTUUYECKUE
(GYHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI 1 MUHUMYMBI (DyHKITUH,
HanOoJIbIIIee M HAaUMEHbIIee 3HaYeHNEe (PYHKIIUU Ha TIPOMEKYTKE.

CB00OOJHO OmepHpoOBaTh MOHATHAMH: CTENEHHAs (YHKIHS C HATypaJbHBIM U LEJIBIM
nokasarteneM, rpaduk CTENeHHOW (YHKIMHM C HATYpaJbHBIM M LEJIBIM IIOKa3aTeseM;
rpadpuKk KOpHA N-Oi cTeneHH Kak (YHKIMHM OOpaTHOW CTENEHHW C HATypaIbHBIM
IIOKa3aTeJeM.

OmnepupoBaTh TOHATHAMU: JIMHEHHAsA, KBaJpaTW4yHas M APOOHO-TMHEHHas (YHKIHU;
BBITIOJIHATH 3JIEMEHTapHOE MCCIIeI0OBAaHNUE U MIOCTPOCHUE UX IPa(UKOB.

CB00OOHO ONEepHpPOBATH MOHATHAMU: MTOKa3aTeNbHAs U Jiorapupmudeckas GpyHKIHUU, UX
CBOMCTBa M rpadMKH; UCTIOIB30BATh UX I'PAQUKH JJIsl PELICHUS YPAaBHEHUI.

CB00OHO OmepUpOBaTh MOHATHUSAMH: TPUTOHOMETPUYECKAs OKPYKHOCTB, ONpEACTICHHUE
TPUTOHOMETPHUYECKUX (PYHKIIUH YUCIOBOTO apryMEHTA.

Hcnonbp3oBate rpadukn GyHKIMN U MCCIEIOBAHUS MPOLIECCOB M 3aBUCHMOCTEH IPH
peuIeHuH 3a7ad W3 JAPYTUX Y4eOHBIX NPEIMETOB U pEealbHOM IKHM3HHU; BBIPAXKATh
(dopMynaMu 3aBUCIMOCTH MEX/y BETMYHMHAMHU.

Hayana MaTeMaTH4ecKOro aHaju3a

CB00OHO ONEepUpPOBATH MOHATUAMH: apU(MeTHUecKass U reOMEeTpUYecKas Mporpeccus,
OECKOHEYHO yObIBaroias reoMeTpuyecKas IIpOrpeccusi; JMHEUHBII u
SKCHOHEHIMAIBHBIA POCT, (QOpMysia CIOXKHBIX IPOLEHTOB; MMETh IPECTaBIEHUE O
KOHCTaHTE e.

Mcnonb30BaTh NpOrpeccuu Ui peIeHUs pealbHbIX 331a4 PUKIAIHOI0 XapakTepa.
CBoOosHO omepupoBaTh IMOHATUSIMHU:  I1OCIIE€AOBATENBHOCTb, CHOCOOBI  3aJaHMA
I0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE U OIpaHUYEHHBbIE MOCJIEA0BATEIbHOCTH; TOHUMATh
OCHOBBI 3aPOKJICHUS] MAaTEMAaTHYECKOT0 aHAIN3a KaK aHaIM3a OECKOHEYHO MaJIbIX.
CB0060HO onepupoBaTh MOHATUSAMU: HEMPEpbIBHBIE (DYHKIIMU; TOUKH pa3pbiBa rpadukxa
(GyHKLIMY; aCHMOTOTHI rpadguka QyHKIUH.

CB00OHO omepupoBaTh MOHATHEM: (DYHKIHS, HETpephIBHAS Ha OTpE3Ke; MPUMEHSThH
CBOICTBa HEMPEPHIBHBIX (QYHKIIUH JJIsl pelIeHUs 3a/1ad.

CBoOosHO omnepupoBaTh MOHATHSAMHU: IIE€pBas W BTOpas MPOMU3BOJHBIE (DYHKIUH,
KacaTenbHas K rpaduky QyHKIUH.

Bbaucnare TpoW3BOIHBIE CYMMBI, NPOU3BENEHHUS, YaCTHOTO W KOMITO3UIIMH JABYX
(GyHKIWH; 3HATh TPOU3BOIHBIC JIEMEHTAPHBIX (YHKIINH.

Hcnonb30BaTh reoMeTpUYECKMH U (U3MUECKUIl CMBICA TMPOU3BOAHON Ui pelIeHUs
3ajad.

MHo:kecTBa M JIOTHKA

CB000OIHO OnEpUPOBATh MOHATHUSAMHU: MHOKECTBO, OTIEpAIlUU HAJl MHOKECTBAMHU.
Hcronb30BaTh  TEOPETHMKO-MHOXKECTBEHHBIM — ammapar il ONUCAaHUS  pealbHBIX
MPOLIECCOB U SIBJICHUH, IPH PELICHUH 3a]1a4 U3 IPYTHX y4eOHbIX MPEAMETOB.

CBo6oHO omepupoBaTh MOHATUSMH: OINpEAEICHUE, TEOpeMa, ypaBHEHHUE-CIIEICTBUE,
CBOWMCTBO MaTeMaTHYeCKOro OOBEeKTa, J0Ka3aTeIbCTBO, PAaBHOCHIIbHBIE YPAaBHEHUS WU
HEPABEHCTBA.

11 ki1ace
Yuciia 1 BLIYUCICHUA

CBoOOHO oOmepHpoBaTh MOHATHUSMHU: HATypajJbHOE W LEJI0e YHUCIO, MHOXECTBa
HaTYpaJIbHBIX U LIEJIBIX YMCEN; UCII0JIb30BATh NPU3HAKHU AEIMMOCTH Lenblx yncen, HOJL
u HOK HaTypasibHbIX YHCeN AJs peleHus 3a1a4, IPUMEHsTh anroput™M EBkinaa.



CB0oOOHO omepupoBaTh MOHSATHEM OCTaTKa IO MOJIYJIO; 3alHChIBATh HATypallbHBIC
YHUCla B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUSI.

CB00OJIHO ONEpUPOBaTh MOHIATUSIMM: KOMIUIEKCHOE YHMCIO U MHOYKECTBO KOMILIEKCHBIX
YHCeINT; MPEJCTABIIATh KOMIUICKCHBIC YUCIIA B alreOpanyueckoil U TPUTOHOMETPHUYECKON
dbopMe, BBIMIOJIHATH apu(PMETHUECKHE OTIEepaIi ¢ HUMU U U300pa)kaTh Ha KOOPIWHATHOU
IJIOCKOCTH.

ypaBHeHHH H HEPABCHCTBA

CBoOosHO  omepupoBaTh  MOHATHSMU:  HUppalMOHAJIbHBIE,  IOKa3aTelbHbIE U
JOrapu(pMHUUECKUE HEPABEHCTBA; HAXOIUTh MX PELICHUS C MOMOILBIO PABHOCHIIBHBIX
[IEPEXO0JI0B.

OcymiecTBIATh 0TOOP KOPHEH IIPU PEIIEHUU TPUTOHOMETPUUYECKOTO YPaBHEHHUS.
CBoOoHO omnepupoBaTh IOHATHEM TPUTOHOMETPHUUECKOE HEPAaBEHCTBO; IPUMEHSTH
HeoOXxoauMble (OPMyJIbl  JUIsl  PEIIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUECKUX
HEPaBEHCTB.

CBoOosHO omepupoBaTh IOHATHSMM: CHUCTEMa U COBOKYIHOCTb YPaBHEHUH U
HEPaBEHCTB; PABHOCWJIbHBIE CHUCTEMbl U CHCTEMbI-CIEACTBUSA; HAXOIUTh pPELICHUS
CUCTEMBl U COBOKYIHOCTEH palMOHAIbHBIX, HPPAlMOHAIbHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMHUUECKUX ypaBHEHUH 1 HEPABEHCTB.

Pemate panmoHanbHbIe, HUppanMOHAIBHBIC, ITOKa3aTeNbHBIC, JOrapu(MUUYECKUE WU
TPUTOHOMETPHUUYECKHE YPAaBHEHUS U HEPABEHCTBA, COJIEpIKalllie MOAYIIU U MapaMeTphl.
[TpumensTh TpaduUecKkue METOIBl ISl PEIICHHS YpPaBHEHWH M HEPABEHCTB, a TaKXKe
3a/1a4 ¢ apaMeTpamu.

MogenupoBaTh peajbHble CHUTyallUd Ha S3bIKE anreOpbl, COCTABIATH BBIPAKCHMS,
YpaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33J1a4H, UCCIEI0BATh OCTPOCHHbIE
MOJIEJIM C UCIOJB30BaHUEM ammnapara aiareOpbl, HHTEPIPETUPOBATH MOJYUYEHHBIH
pe3yJbTar.

DOyHKIUH U rPpapuKu

CrpouTth rpaduKy KOMITO3UIIMKM (PYHKITUN C TIOMOIIBIO JIEMEHTAPHOTO UCCIEOBAHUS U
CBOMCTB KOMITO3ULIUU ABYX (PYHKIIHI.

Crpouth reoMmerpuyeckre o00pa3bl YpaBHEHUH UM HEPAaBEHCTB Ha KOOPAMHATHOU
IJIOCKOCTH.

CB000OIHO OnEpUPOBATh MOHATUAMU: TPpapUKU TPUTOHOMETPUUYECKUX (PYHKIIUH.
[TpumeHsTh PyHKUIMHU AJI1 MOJIETHPOBAHUS U HCCIIEI0BAaHUS pealbHBIX IPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHAJIN3a

Hcnonp30BaTh MPOU3BOJIHYIO Ui HCCIEAOBaHHUA (QYHKIMM HAa MOHOTOHHOCTh H
KCTPEMYMBI.

Haxoauts Haubosplee 1 HaUMEHbIIIee 3HaYeHUs] QYHKIIMHM HETIPEPHIBHOM Ha OTPE3KeE.
Hcnonp30BaTh MPOU3BOAHYIO ISl HAXOKJIEHHUS HAWTYUILIErO PEUICHHs B MIPUKIAIHBIX, B
TOM YHCJIE€ COLHUAIbHO-DKOHOMUYECKUX, 3aJladyax, I ONpEeJeNIeHus CKOPOCTH U
YCKOpEHHs Ipoliecca, 3aJaHHOro (GOpMyIIoi uiu rpaukoMm.

CBoOOIHO omepupoBaTh MOHATHSAMH. TEepBOOOpa3Hasi, ONpeNeNEHHbI MHTerpal,
HaXOJUTh MepBOOOPa3HbIE ANEMEHTAPHBIX QYHKIIMI U BBIYUCIATH UHTErpai no Gopmyie
Herorona—IJleiioHnna.

Haxoauts minomaay niaockux Guryp u 00bEMbI TEJ € MOMOILIBIO0 HHTETpaa.

HmeTs mpencraBieHne 0 MaTeMaTHYECKOM MOJENMPOBAHWU Ha MPUMEpPE COCTaBICHHS
muddepeHIaNbHbIX ypaBHEHUH.

Pemate npukinagHble 3aa4d, B TOM YHUCIE COLMATBHO-DKOHOMUYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHYECKOIo aHAJIN3a.



COJEPXAHUE YUYEBHOI'O KYPCA
10 kaace
Yucaa ¥ BLIYUCTIEHUS

Panmonaneubie yncina. OOBIKHOBEHHBIC U JCCSITHYHBIC APOOH, MPOIEHTHI, OECKOHCYHBIC
nepuoanueckue Apoou. [Ipumenenue npoOeii v IPOLEHTOB IS PEIICHUs MPUKIIATHBIX 3a71a9 U3
Pa3JIMYHBIX OTPACiICl 3HAHUHN U PEATbHON KU3HHU.

JelicTBuTenbHble Ynciia. PanMoHanbHBIE W WPpAMOHAIBbHBIE YHCla. ApudMeTHYECKHE
onepaluuy ¢ JEUCTBUTEIbHBIMU 4YHCIaMU. MOIylb JEUCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[Tpubmm>x€HHBIE BBIYUCIICHUS, TIpaBUja OKPYTJEHUs, TNPUKUAKA M OICHKa pe3ysbTaTa
BBIYHCIICHUIA.

Crenens ¢ 1enpiM nokazatesneMm. bunom Herotona. Mcnonp3oBanue nmoaxozsiieii hopmpl
3alUCH ACHUCTBUTEIBHBIX YHCEI JIsl PEIICHUS MPAKTUUECKUX 3a7a4 U MPEACTABICHUS TaHHbBIX.

Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH U €T0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOWCTBA; CTENEHb C JEHCTBUTEIbHBIM
IoKa3aTejIeM.

Jlorapudwm gucia. CoiicTa norapudma. [[eciTHIHbIC U HATYpATbHBIC JIOTAPUPMBI.

CuHyC, KOCHHYC, TAHT'€HC, KOTAHI€HC YHMCIOBOI'O0 apryMeHTa. APKCHUHYC, apKKOCHHYC U
ApPKTaHTE€HC YUCIOBOTO apryMEHTa.

YpaBHeHHUs M HEpaBEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpPaBHEHMS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHUA-CIIEACTBUS. HepaBeHCTBO, penieHne HepaBeH CTBa.

OCHOBHBIE METO/Ibl PELICHUS LENbIX U APOOHO-PALIMOHATIBHBIX YPABHEHUN M HEPAaBEHCTB.
MHorouneHsl OT OJHOM NEPEMEHHOW. JleleHMe MHOrowieHa Ha MHOTIOWIEH C OCTaTKOM.
Teopema be3y. Muorounensi ¢ nensivu kodddunmentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKANX CTEIEHU U KOPHH.

HppanuonaneHele  ypaBHEHHsA. (OCHOBHbIE METOABI  PELIEHUS  HUPPALMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHU.

[Tpeobpa3zoBanue BbIpaKEHHM, COlepIKALUX JOTapru(PMBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METO/AbI peIIeHHUs JIOrapupMHUECKUX
YpaBHEHUM.

OcHoBHBIE TpHUroHOMeTpHueckue ¢Gopmyisl. [IpeobpazoBaHue TPUTOHOMETPHUUECKUX
BBIPAKECHUM. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemenue cucreM JIMHEHHBIX YypaBHEHHMN. MaTpuima CHUCTEMBl JMHEHHBIX YpaBHEHHM.
Onpenenurens MaTpuipl 2X2, €ro T€OMETPUUYECKUH CMBICI U CBOICTBA; BBIYMCIEHUE €Tro
3HAYCHM, IPUMEHEHUE ONPENCIIUTENS AJI PELICHNs CUCTEMBI TMHENHBIX YpaBHEHUN. Pemenue
MIPUKJIAJHBIX 33/1a4 C IOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHMI. cciienoBanne nmocTpoOeHHOU
MOJIEIIY C TIOMOILBIO MAaTPHUILL U OIIPEACIUTEIEH.

ITocTpoeHrne MaTeMaTHYEeCKUX MOJEIEH PEaJbHONM CHTyalMd C MOMOIIBK) YpPaBHEHUH WU
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMNM M HEPABEHCTB K DPEIICHUI0 MaTEMaTUYeCKMX 3aJad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKH U pealbHOM )KU3HHU.

DyHKIUHN U TPaPUKH

OyHKIMsA, crnocoObl 3amaHus (yHKuMU. B3aumuo oOpatnble (yHkiuu. Kommnosunums
byukuuil. ['padux pynkumn. DnemeHTapHble Ipeodpa3oBanus rpadukoB GyHKINH.

OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHu# ¢yHkuuu. Hymu ¢pynkuuu. [IpomexyTku
3HaKoIMoCTossHCTBA. Y€THble U Heu€THble GyHKuuu. [lepuoanueckue Qynkuuu. I[IpomexyTku
MOHOTOHHOCTH (yHKIHMU. MakCUMyMbl 1 MUHUMYMBI QyHKIMU. HanOomnbiiee u HauMeHbIee
3HaYeHUs PYHKIIMH HA TIPOMEXKYTKE.



Jlunelinasi, KBaipaTUYHast ¥ APOOHO-IMHEHHAs QYHKIUU. DIeMEHTapHOE UCCIICAOBAaHUE U
MOCTPOEHUE UX TPapUKOB.

Crenennast pyHKIMS C HAaTypaJbHBIM M IIENIBIM TOKaszarenem. EE cmoiicTBa u rpaduk.
CpoiictBa u rpaduk KOpHA N-OH CTelneHW Kak (PyHKIMHM OOpaTHOM CTENEHH ¢ HaTypajJbHbIM
IIOKa3aTEJIEM.

[Toka3zarenbHas u norapupmudeckas GyHKLUUHU, UX CBOMcTBa U rpaduku. Mcrnonb3oBaHue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

Tpuronomerpuyeckas OKpPY)KHOCTb, OIIPEICIIEHUE TPUTOHOMETPUUYECKUX  (YHKUIMH
YKCJIIOBOI'O apryMEHTA.

@OyHKIMOHANIbHBIE 3aBUCUMOCTH B PEaIbHBIX MpoLeccax U siBieHMsIX. ['paguku peanbHbIX
3aBUCUMOCTEH.

Hayana maTreMaTH4ecKOro aHajmu3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJjaHUA TIOCIENOBaTeIbHOCTEH. MeTo MaremMaTndeckoi
WHIAYKIUA. MOHOTOHHBIE M OrpaHUYECHHBIE IIOCIIEIOBATEIBHOCTH. VCTOpUS BO3HHKHOBEHUS
MaTeMaTHYECKOro aHaJIM3a Kak aHajln3a OECKOHEYHO MaJIbIX.

Apudpmernueckas U reomerpuueckas —nporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOLIEH I'€OMETPHUUECKONW HPOrpecCui.
JIMHENHBI M OKCHOHEHUHMAIbHBIM pocT. Yucino e. @opmyna CHOXKHBIX POLIEHTOB.
Hcnonp30BaHne IPOrPECCUU IS PELICHUs] pEAJIbHBIX 3aa4 IPUKJIAJHOIO XapaKTepa.

HenpepeiBable (yHKIMM ¥ WX CBOHCTBA. TOYKM paspbiBa. ACHMIITOTHI TPaguKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HENpepbIBHBIX HAa OTpe3ke. MeToa MHTEpBajOB Ul pEIleHUs
HepaBeHCTB. [I[pruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4.

[TepBas u Bropas npou3BojaHble GyHkMHU. OnpeneneHue, reoMeTpUIeCKui U pU3NIecKui
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTeIbHOH K rpaduky QpyHKINH.

[TpousBosHble Ar1eMeHTapHbIX (QyHKIMHA. [Ipon3BogHAsT CyMMBbI, IPOU3BEACHUS, YACTHOTO
Y KOMIO3ULIMU (QYHKIUH.

MHoskecTBa M JOTHKA

MHoxecTBO, onepaly HajJ MHOKECTBAMH U UX CBoicTBa. J(narpammel Diinepa—BeHHa.
[IpruMeHeHne TEeOpEeTUKO-MHOKECTBEHHOIO armapara JJisi OMUCAaHMS PEaJbHBIX IMPOLECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Ompenenenne,  Teopema, CBOWMCTBO  MaTeMaTHYEeCKOro  OOBEKTa, CIICICTBHE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIC YPABHEHMUS.

11 kiaace

Yucia ¥ BbIYHCICHUA

Harypanbnsle u nensie yucna. [IpumeHenue nprusHakoB AenumMocty nensix yucen, HO u
HOK, ocratkoB no moayito, anroputma EBknnia s pemenus 3aaad B LENbIX YUCIIax.

KommiekcHble uwumcna. AnreOpanueckas ¢ TpUTOHOMETpUuYeckas (OpMBI  3amuCH
KOMILJIEKCHOTO 4Hcia. Apru(MeTHUYecKrue onepalnnn ¢ KOMIUIEKCHBIMU duciiamu. M3o00paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTH. Popmyna Myaspa. KopHu N-oii cTtenenu u3
KOMIUIEKCHOTO uucna. [IpuMeHeHMe KOMIUIEKCHBIX 4YHCEN Ul peUIeHUs (PU3HUECKUX H
T€OMETPUUYECKHX 3a1a4.

YpaBHeHus1 M HEpaBEHCTBA

CucremMa u COBOKYITHOCTh YPaBHEHHMM M HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI M CUCTEMBI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

Ot00op KOpHEW TPUTOHOMETPUYECKUX YPAaBHEHUH C TIOMOIIbI0 TPUTOHOMETPHUYECKON
OKPY’KHOCTH. PenieHne TpuroHoMeTpu4eCcKuxX HEPaBEHCTB.

OCHOBHBIE METO/IbI PeIlIeHHs TOKa3aTeNbHBIX U JIOrapu(PMUUECKUX HEPABEHCTB.



OcCHOBHBIE METO/IBI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE METO/BI PEIIEHUS CUCTEM U COBOKYITHOCTEH PallMOHAIbHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTapu(MUIECKUX YPaBHEHHH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIApaMETPAMHU.

[IpuMeHeHrEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMaTHMUYECKUX 3ajad U
3ajjady U3 pa3iMyHbIX 00JacTell HAayKM M peaJlbHOM JKU3HU, HMHTEpIpeTanus IOJy4EeHHBIX
pe3yNbTaTOB.

DOyHKUUM U rpadpuku

I'padux xomnosunuu ¢yHkuui. I'eomerpuyeckue oOpas3bl ypaBHEHUH M HEPAaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

['paduueckue MeTOABl pelICHWs YypaBHEHWH U HepaBeHCTB. ['paduueckue MeTOIbI
peleHus 3a1a4 ¢ IapaMeTpaMH.

Hcnonb3zoBanue rpadukoB (YHKIMA I MCCIEAOBAHUS MPOILIECCOB M 3aBHCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT P PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX NPEIMETOB U pealbHON KU3HH.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpyuMeHeHre NPOU3BOAHOM K UCCIIEIOBAaHUIO (PYHKIIMKA HA MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxneHne HauOoJbIIero 1 HAMMEHbIIEro 3HaYeHUH HeNTPephIBHOM (PyHKIIMM Ha OTpe3Ke.

[IpuMeHeHre NPOU3BOAHON JUIsl HAXOXKJEHUS HaWIy4llIero pEeUIeHHs] B INPUKIAIHBIX
3ajjayax, s OHpEIeNeHHs CKOPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHOro (GopMysnod HiIu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBOOOpa3HbIX. IlepBooOpasHble 371eMEHTapHBIX
¢yukuuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

WuTerpain. ['eoMerpuuecknii cMbICII MHTErpaia. BeluncieHne onpenenéHHoro HHTerpaita
no ¢popmyine Hetorona—JleliOanma.

[IpumeHeHne uWHTerpaja s HaXOXKICHUS IUIOMIAJed IIockux ¢uryp U o0bEMOB
F€OMETPUUECKUX Tell.

[Tpumeps! pemennii nuddepeHuanbHbIX ypaBHeHUNH. MaTeMaTnyeckoe MoJIeIMpOBaHUE
PEeaIbHBIX MPOLIECCOB C MOMOLIBIO AU PEepeHIINATbHBIX YPABHEHUH.

IMPUMEPHAS PABOYAS ITPOT'PAMMA
YYEBHOI'O KYPCA «'EOMETPUS»
Ienn u3ydenusi yaeOHOro Kypca

['eomerpus sBuseTrcs OAHMM M3 0a30BBIX KYpCOB Ha YPOBHE CpeIHEro oOIIero
o0pa3oBaHMs, TaK KaK 00eCcreynBaeT BOZMOXKHOCTh U3YyUEHHs! JUCIMILIUH €CTECTBEHHOHAYUYHOM
HaIpaBJIEHHOCTH U TPEIMETOB I'yMaHUTapHOro LuKia. [I0CKOIBKY JIOTMUECKOE MBILUIEHUE,
dbopMupyeMoe TNpU H3YyYECHUH OOYYAIOUIUMUCS MOHSATHUMHBIX OCHOB TE€OMETpUH, IMpH
JI0Ka3aTeNIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKHUX YTBEP)KIACHUI IpU pElIeHUN
FeOMETPUUECKUX 3a/lad, YMEHHE BBIIBUTAaTh U OIpPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCTIOJB3YIOTCSl IPU PEIIeHUH 33/1a4 €CTeCTBEHHOHAYYHOTO IMKJIA, B YACTHOCTH (PU3MUECKUX
3ajad.

Llens ocBoeHMs TMporpaMMbl yueOHOTro Kypca «l'eomeTpusi» Ha yriayOI€HHOM ypOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CHOCOOHOCTEH oOywaroummxcs MNpuU HM3YyYEHUH T€OMETpPUH, Kak
COCTaBIJIAIOLICH MpeaMeTHOH obmactu «MaremaTnka W MHQOpPMATHKa» yepe3 obecreyeHue
BO3MOXXHOCTH MPHOOPETEHUs] U HCHOJIb30BaHUS Oojiee TIIyOOKHX T€OMETPHUYECKMX 3HaHUM U
NefcTBUH, creln(UYHBIX I'€OMETPUH, U HEOOXOAMMBIX JUIS YCIEUIHOTO MpOo(ecCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOIO C UCIIOJIb30BaHUEM MaTEMaTHKH.



[lpuopuTeTHBIMM  3afayaMM  Kypca TEOMETpUM Ha  yIIIyOJEHHOM  YpOBHE,

pacHIMpSAIOUIMMU U YCUJIMBAIOIIMMU Kypc 0a30BOI0 YPOBHS, SIBJISIOTCA:
® pAcUIMpEHUE TPEJCTABJICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH KyJIbTYphl U
(bopMHpOBaHUE OCO3HAHUS B3aUMOCBSA3H F€OMETPHH C OKPYKAIOIIUM MUPOM;

¢ hopMupOBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTYypax Kak O BaXHEWIIMX
MaTEMaTUYECKUX MOJENAX, II03BOJSIIOIIMX ONMCHIBaTh W H3ydaTh pa3HblE  SBICHUS
OKPY’KaroIero MUpa; 3HaHUE MOHATUIHOIO anmapara 1o paszgeiy «CTepeoMeTpus» HIKOJIBHOTO
Kypca reOMeTpHH;

e (hopMupoOBaHNE YMEHHUS BIIa/IeTh OCHOBHBIMU MOHATHIMU O IPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMM CBOWCTBaMHM; 3HaHHE TeopeM, (GOpMyJd U YMEHHE HUX HPUMEHSTb, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHHS 3a/1ay;

e (opMupoBaHHE yMEHHs DPACHO3HABATh Ha YEPTEXKaAX, MOAEISIX U B PEaIbHOM MHUDE
MHOT'OTPaHHMKY U TeJla BPALICHUsI; KOHCTPYUPOBATh FEOMETPUUECKUE MOJIENIH;

e hopMupoBaHHE  TIOHUMAaHUS  BO3MOXKHOCTH  aKCHOMATHYECKOTO  TOCTPOCHUS
MaTeMaTUYeCKUX TEOpHH; (OpMUPOBAHHWE MOHUMAHHUSA POJU AKCHUOMATUKH NPU MPOBEIECHUU
pacCyXIEHUN;

e hopMupoBaHHE YMEHHS BIAJETh METOJAaMHU JOKA3aTelIbCTB W AITOPUTMOB DPELICHHUS;
YMEHMSI HX NPUMEHATh, I[POBOJUTH JIOKA3aTEIbHbIE PACCY)KIEHUS B XOAE pEIICHUs
CTEpEOMETPUYECKUX 3aJad M 3aJa4 C IMPAKTUYECKUM coJepxkaHueM; (OopMHpOBaHUE
IPEJICTaBICHUsT O HEOOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHMM MaTEMaTHUYECKHUX
YTBEPKACHUM U POJIM aKCUOMATUKHU B IIPOBEJEHUM I€IYKTUBHBIX PACCYXICHU;

®pa3BUTHE U COBEPIICHCTBOBAHUE HHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEM
o0yyaroIuxcsi, MO3HABATEIILHOM AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHUS], UHTEpEca K U3Y4EHUIO T€OMETPUH,

e hopMupoBaHre (QYHKIUMOHAIBHOW TI'PAMOTHOCTH, DPEJIEBAHTHOW TI'EOMETPUU: YMEHUS
pacrio3HaBaTh HpPOSIBICHUS TE€OMETPUYECKMX IOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEeaIbHBIX JKU3HEHHBIX CUTYalMsIX U MPH U3YUYEHUU JPYTUX y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEM, MOJEIMPOBAHUS pEAIBbHBIX CHUTYyallUi, HCCIEI0BaHUS
MOCTPOEHHBIX MOJIENICH, NHTEPIPETAIIH [TOJIyY€HHBIX PE3YJIbTaTOB.

OcHoBHbIE coneprkarenbHble TUHUM Kypca «l'eomerpun» B 10—11 knaccax: «IIpsimble n
IUIOCKOCTH B MPOCTPAHCTBE», «MHOrorpaHHukn», «Tena BpaiieHus», «BeKTopel 1 KOOpIUHATHI
B IIPOCTPAHCTBEY, «/|BHIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe B denepanbHOM TOCYyIapCTBEHHOM O0pa30BaTEIHLHOM CTaHAApTE
cpeaHero obmero o0Opa3oBaHUsl TpeOOBAHUE «yMEThb ONEPUPOBATH MOHATUSMUY, PEIEBAHTHBIX
reoMeTpur Ha yriayOnéHHoM ypoBHe oOydenuss B10—I11 kimaccaX, OTHOCHTCS KO BCeM
CoJepKaTeNbHbIM JIMHUSAM y4eOHOro Kypca, a (OopMHpOBaHHE JIOTMYECKMX YMEHUH
pacnpenensercs HE TOJbKO I0 COJAEPXKATEIbHBIM JIMHUSAM, HO W IO TrojaM OOYy4eHHS.
Conepxanne  00pa3oBaHUsS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOEHUS
[TpumepHoOil pabouell mporpaMMbl, paclpeAea€éHHbIM 1O rojaM O0y4YeHUs, CTPYKTYpHUPOBAHO
TakuM 0O0pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BOIpOcaM oOOyuarouecs
oOpalainuch HEOJHOKpaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJEHUE TE€OMETPUUYECKUMU
NOHATUSAMHM W HaBBIKAMH IIOCIIEOBATEIbHO M IOCTYMATeIbHO, C COOJIIOJICHHEM MpUHIIHUIIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPUUYECKUX
npecTaBiIeHui 00yUaroMXcsl, paciupss U yrayounsas e€, oOpas3ys MpOYHbIE MHOXKECTBEHHbBIE
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH Ha YTI1yOIEHHOM YPOBHE IO3BOJISIET:

—co3arth ycnoBus uid auddepeHumanuu o0ydeHus, MOCTPOCHHS HWHIMBUAYATbHBIX
o0pa3oBaTeNbHbIX MporpamMMm; oOecrneyuTh YriayOn€HHOe M3y4YyeHHEe T'eOMETpPUM  Kak
COCTaBJIAIONIEH yueOHOTo npemMeTa «MaremaTukay;,

— MOJrOTOBUTH O00YYAIOIIMUXCS K MPOAOIKEHUIO N3YYEHHUS MaTeMaTUKU ¢ YYETOM BbIOOpa
Oyaymeit npodeccun, obecrednBas MPEeMCTBEHHOCTh MEXAY OOIIMM U NpOoQecCHOHATBHBIM
o0pazoBaHHEM.



MecTo0 y4eOHOro Kypca B y4eOHOM IJIaHe
B VYue6HOM mutane Ha wu3ydeHue yrayOn€HHoro kypca reomerpun B 10—11 kmaccax

OTBOJIUTCSI HE MeHee 3 yuyeOHBIX YacoB B HEJEII0 B TEUEHUE KaXJ0ro roja o0y4eHHs, BCEro 3a
IBa rojga ooyuenusi — He MeHee 210 y4eOHBIX JacoB.

I[lnannpyemMble npeaMeTHbIE Pe3y/JIbTAThl OCBOCHUS
NpUMePHOii padoueil mporpamMmbl (10 roxamM 00y4eHus)
OcBoenne yuebHoro kypca «l['eomMeTpusi» Ha ypOBHE CpPEIHEro oomero oopazoBaHHS

JIOJDKHO 00€CIIeYnBaTh JOCTHXKCHHUE CIICTYIOIINX MPEAMETHBIX 00pa30BaTebHBIX PE3yIbTaTOB:
10 kaace

CB0oOOHO OnepupoBaTb OCHOBHBIMHU IOHATUSAMHU CTEPEOMETPUM IPH PELICHUH 3ajad U
IIPOBEJCHUHN MAaTEMaTUYECKUX PACCYKIEHUH.

[TpuMEHATh aKCHOMBI CTEPEOMETPUN M CIECIACTBUSA U3 HUX IIPU PELICHUH I€OMETPHUYECKHUX
3aj1ad.

KnaccupummpoBars B3aMMHOE PACHOJIOXKEHHE MPSIMBIX B MPOCTPAHCTBE; IIOCKOCTEH B
IPOCTPAHCTBE; MPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE.

CBoOoHO omnepupoBaTh IMOHATHUSAMH, CBA3aHHBIMU C YIJIaMM B IIPOCTPAHCTBE: MEXIY
IPSIMBIMU B IIPOCTPAHCTBE; MEXY NPSAMOU U MJIOCKOCTBIO.

CB000IHO OonIEepUpOBaTh MOHATHSIMU, CBSI3aHHBIMU C MHOI'OTPAaHHUKAMH.

CB0OOOJIHO pacrio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPaHHMKOB (NMpU3Ma, NHpPaMUAA,
IPSIMOYTOJIBHBIN MapaieNnenumnes, Kyo).

KnaccugunupoBarb MHOrOrpaHHUKH, BEIOUpPasi OCHOBAHUS IS KIACCU(DUKALMH.

CBOOOIHO omepupoBaTh IOHATHUAMM, CBSI3AHHBIMM C CEUYEHHEM MHOI'OI'PaHHUKOB
IJIOCKOCTBIO.

BeinonsATe napaniensHoe, LEHTPaJbHOE M OPTOrOHAJIbHOE HPOEKTHpOBaHUE (GUIYp Ha
IUIOCKOCTB; BBIMIOJHATH N300paskeHus PUTyp Ha MIIOCKOCTH.

Ctpouth ce4yeHHs MHOTOTPAaHHUKOB pa3IMYHBIMU METOJAaMH, BBIIOJHATH (BBIHOCHBIE)
IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHH3Y.
BbruucnaTe  miom@amd  MOBEpXHOCTEH  MHOTOTPAHHUKOB — (IpU3Ma,  MUPaMUAa),
reOMETPUYECKUX TeJl C MPUMEHEHUEM (popMyi.

CB00OJIHO OMEpUPOBATH MOHATUSAMU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh
CUMMETPUH; LEHTP, OChb U INIOCKOCTh CHMMETPHUH (PUTYPHI.

CB0oOOHO oOmNEepHpOBaTh TMOHATHUAMH, COOTBETCTBYIOLUIMMM BEKTOpaM M KOOpJIMHATaM B
IIPOCTPAHCTBE.

BrInonHATE AeMCTBUSA HaJl BEKTOPaMHU.

Pemare 3agaum Ha [10Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIIEHUN W HAaXOXACHHE
TEOMETPUUYECKUX BEIUYMH, IPUMEHSS U3BECTHBIE METOJBI IIPU PEIICHUN MaTeMaTHYECKHX
3a]1a4 MMOBBIILIEHHOTO U BHICOKOT'O YPOBHS CII0)KHOCTH.

[TpuMeHsATh NpocCTElIINe IMPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHUKAIIUOHHBIE
CUCTEMBI IIPU PEILIEHUN CTEPEOMETPUUECKHX 3a1a4.

W3Bnekarb, nmpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATh MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKkux GuUrypax, NpeiCcTaBlIeHHYIO Ha YepTexax U pUCYHKaX.

[TpuMeHATh NOMy4YEHHBIE 3HAHMS Ha INPAKTUKE: CPAaBHUBAaTh M aHAJIU3MPOBATh pEajbHbIC
CUTyallu, IPUMEHITh U3yUYEHHBIE MOHATUSA B IPOLECCE MOUCKA PELICHHUS] MaTEMaTHUECKU
c(hopMyIHPOBaHHON MPOOIEMBI, MOJIEIUPOBATh PEAIbHBIE CUTYAllMH Ha SI3bIKE T€OMETPUH,
UCCJIE0BAaTh TOCTPOEHHBIE MOJEIM C HCIHOJB30BAHUEM T'€OMETPUUECKUX IOHATHH U
TeopeM, armapara ajareOphl; pelmaTh MpakTUYeCKUe 3aJlauM, CBSI3aHHbIE C HaXOXKICHHEM
TE€OMETPUUECKUX BEIUUMH.

HmeTs mpencraBieHnss 00 OCHOBHBIX 3TallaX pa3BUTHUS FEOMETPUHM KaK COCTaBHOM 4acTu
dbyHIaMeHTa pa3BUTUS TEXHOJIOTHIA.



11 kaacc
CBoOOAHO oOnepupoBaTh IMOHATUSAMH, CBS3aHHBIMU C IWJIMHIPUYECKON, KOHUYECKOH u
cheprueckoil MOBEPXHOCTAMH; OOBICHITH CIIOCOOBI MTOTYUCHUSI.
OnepupoBaTh MOHATUSAMM, CBSI3aHHBIMH C TeJaMM BpALCHHS: LMIMHAPOM, KOHYCOM,
chepoit u mapom.
PacrioznaBate Tena BpamieHUs (UWIHHIAP, KOHYC, cdepa U map) U OOBICHITH CIIOCOOBI
MOJIyYEHUS TEJl BpaIICHUsI.
KnaccugunupoBars B3anMHOE pacnosiokeHue cepsl U MI0CKOCTH.
BbIunciaTh BETMUMHBI 31IEMEHTOB MHOTOTPAHHUKOB U TEJ BpallleHHs; 00BEMBI U IUIOIIAAH
IIOBEPXHOCTEH MHOTIOIPaHHUKOB U TE€J BPAIIEHUS, T€OMETPUYECKUX Tell C NPUMEHEHUEM
dbopmyL.
CB0oOOAHO omepupoBaTh IOHATUSAMM, CBSI3aHHBIMM C KOMOMHALMAMHU TeJl BpALCHUS U
MHOI'OI'PaHHMKOB: MHOTOIPaHHUK, BIMCAHHBIN B c(epy U ONUCAHHBINA 0KO0JIO cepbl; chepa,
BITMCAHHAsl B MHOTOTPAHHUK WJIM TEJIO BPAILICHHS.
BbIuuciaTh COOTHOLIECHUS MEXTY IUIOIIAASIMU TOBEPXHOCTEN M 00bEMaMU OJJOOHBIX TEJI.
N300paxarh n3ydaemble QUIypbl; BHIIOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEHKHU U3 PUCYHKOB
IPOCTBIX 00BEMHBIX (HUTYp: BH] CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAILICHHS.
W3BnekaTb, MHTEPIPETUPOBATh U MPEoOpPa30oBbIBaTh MH(OPMAIMIO O HMPOCTPAHCTBEHHBIX
reoMeTpUUECKUX (pUrypax, npecTaBIeHHYIO Ha YepTeKax U PUCYHKAX.
CB000IHO OnIEpUPOBATh MOHSATHEM BEKTOP B IIPOCTPAHCTBE.
BEIMONHATE onepanuu HaJl BEKTOPAMHU.
3amaBarh IUIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CHCTEME KOOPAMHAT.
Pemate reomerpryeckre 3aauM Ha BBIYUCICHHE YIIIOB MEXKIY MPSIMBIMH U TUIOCKOCTSIMH,
BBIUUCIICHHE PACCTOSIHUA OT TOYKM JO IUIOCKOCTH; B LI€JIOM, HAa IPUMEHEHHE BEKTOPHO-
KOOPAWHATHOTO METOJIA TIPH PEIICHUH.
CB06OHO OIlEepUPOBATh HMOHATHSAMM, CBA3aHHBIMU C JBM)KEHHUEM B IPOCTPAHCTBE; 3HATh
CBOMCTBA JBUIKECHUM.
BBITTOJIHATH N300paKEHUSI MHOTOTPAaHHUKOM M TEJI BpAIlleHHs! TP TapaJiieIbHOM IepeHoce,
LEHTPAIbHOW CHUMMETPHUH, 3€PKAJBHON CHUMMETPHM, IIPH II0BOPOTE BOKPYT NIPSIMOI;
npeoOpa3oBaHus MOA0OUS.
CTpouTh ce4eHHs1 MHOTOTPAaHHUKOB M TEJI BPAIICHHS: CEUCHUsS IMIMHAPA (MapauieIbHO |
NEPIEHINKYIISIPHO OCH), CEYEeHUsI KOHYyca (MapauieIbHOe OCHOBAHMIO M TTPOXOJISINee Yepe3
BEpIINHY), CEUEHHs 11apa.
Hcnonp30BaTh METOIBI TIOCTPOCHUSI CEUYEHWH: METOJ| CIIeJOB, METOJl BHYTPEHHETO
POEKTHPOBAHUS, METOJI TIEPEHOCA CEKYIIEH TIOCKOCTH.
Jloka3bIBaTh F€OMETPUUECKUE YTBEPHKICHUS.
[TpumensaTs reomerpuueckue GakThl U PELICHUS CTEPEOMETPUYECKUX  3ajad,
MPEIOIArafoIIuX HECKOJIBKO IIaroB PEIICHHSI, €CJIM YCIOBUS MMPUMEHEHHS 3a/1aHbl B SBHOM
U HesiBHOM (hopme.
Pemate 3amaum Ha J10KA3aTENbCTBO MAaTEeMAaTUYECKUX OTHOLICHUH U HaXOXXICHHE
TE€OMETPHUYECKUX BEITHUHUH.
[TpuMeHATh TpOTrpaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI INPH
PELICHUH CTEPEOMETPUUECKUX 3a]1ad.
[TpuMeHATh TIOTyYeHHBIC 3HAHUS HA TPAKTHKE: CPaBHUBATh, aHAJIM3UPOBATH M OIICHUBATH
peanbHBIE CHUTYyallud; TMPUMEHATh M3yYCHHBIC TMOHATHS, TEOPEMBI, CBOICTBa B TIpoIlecce
MIOUCKAa pELICHUs MaTeMaTHYecKd C(OpMyJIHpOBaHHONW MPOOIEMBI, MOJEIMPOBATH
peanbHBIE CHTYyallud Ha S3BIKE TEOMETPUH, HCCIENO0BaTh ITIOCTPOCHHBIE MOJCITH C
UCMOJIb30BAaHUEM T'€OMETPUYECKUX IOHATUH M TEeOopeM, ammapara anreOpbl, pemaThb
NPaKTUYECKHE 3a7a9M, CBS3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX BEITHUUH.
Wmets mpencraBieHus 00 OCHOBHBIX dTalax pa3BUTUS T'€OMETPUU KaK COCTAaBHOW 4acTH
byHaaMeHTa pa3BUTHsI TEXHOJIOTHIA.



COJAEP) KAHUE YYEBHOI'O KYPCA (ITO T'OAAM OBYUYEHUS)
10 kaace

IIpsimble ¥ IOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE IOHATHA cTepeoMeTpUr. Touka, mpsimasi, INIOCKOCTb, IPOCTPaHCTBO. [IoHATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3aumHoOe pacnosioskeHue NpsMBIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TapaJIJICIIbHBIE U
cKpeluBaromuecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamuienbHOCTh NPAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajuleibHbIE NPSAMBIE B IPOCTPAHCTBE; NApauIEIbHOCTh TPEX
OPSAMBIX;  [APAVIEIBHOCTh IPSIMOM M INIOCKOCTH. [lapamiensHoe W LEHTpallbHOE
IPOEKTHpOBaHue, n3odpaxxenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO MIPOEKTUPOBAHMUS.
N300paxkeHue Guryp B napaiebHOW MPOESKIMU. YTIbI C COHANPABICHHBIMUA CTOPOHAMH; YTOJI
MEXIy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEH: NapasuleabHbIE IIIOCKOCTH;
CBOICTBA MapaJIeNbHBIX TIOcKocTel. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI HA TUIOCKOCTH:
TETpa’ap, NapalICIICIUIIET; [IOCTPOCHUE CEUYECHUN.

[lepneHUKyIApHOCTE HPSAMOM M IUIOCKOCTH: IEPHNEHIAUKYJSIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, IIPSAMBIE IapajuICIbHBIE W IEPHEHAUKYIAPHBIE K IIIOCKOCTH, IIPU3HAK
NEPHNEHAUKYIIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEpPHEHAUKYJISPHON
IUI0CKOCTH. OpTOroHanbHOE NMpOEKTUpoBaHueE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHHAE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTD.
[TepieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IJIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

Yriel B NPOCTPAHCTBE: YroJl MEXKAY NPAMOM M IUIOCKOCTBIO; IBYIPAHHBIM YIOI,
JMHENHBIN yrojl ABYTPaHHOrO yria. TpEXrpaHHbIM U MHOrOrpaHHble yribl. CBOWCTBA MIOCKUX
YIJI0B MHOIOrpaHHOro yriia. CBOHCTBa IUIOCKMX M JBYI'PAaHHBIX YIVIOB TPEXIPAHHOIO YIJIA.
TeopeMbl KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO YIIA.

MHOrorpaHHUKHU

Buzabl MHOrorpaHHMKOB; pa3BEPTKa MHOrorpaHHuka. IIpu3ma: n-yronbpHas mnpusMma;
npsiMasi 1 HaKJIOHHasl MPHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTH Npu3Mbl. [lapannenenunen,
NpsIMOYTOJIBHBIA MapajuleNienunel W ero cpoWcrBa. KpaTwaillime Nyt Ha NOBEPXHOCTHU
MHoOTOorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupammma: n-
yroyibHas MUpaMuja; MpaBuiIbHAS U yceu€HHas nupamuabl. CBoiicTBa pédep u OOKOBBIX rpaHel
MpaBUIBLHON TUpamMubl. [IpaBuiibHBIE MHOTOTPAHHUKH: TMpaBUJIbHAsS TpU3Ma M TpaBUIbHAsS
NUpaMKJIa; MpaBUJIbHAS TPEYrojbHas MUpaMuia U MPaBUIbHBIN TeTpadap; kyO. [Ipeacrapnenue
0 MPaBUJIbHBIX MHOTOI'PaHHUKAX: OKTA3p, AOJAEKAdAP U UKOCASP.

Beluuciienue 31€MeHTOB MHOTOIpaHHUKOB: pEOpa, quaroHaiu, yrisl. [lnomans 0okoBoi
MOBEPXHOCTU U TOJHOM IOBEPXHOCTH MNPSMOM MNPU3MBI, IJIOLIAJAb OCHOBaHHUM, TeopeMa o
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWJIbHON MUpaMUIbl, TEOPEMa O MJIOIAAN YCEUEHHON MUpaMUIbI.

CummeTpusi B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPHUM MPaBUJIbHBIX MHOTOTPAHHUKOB.
CummMerpusi B TpaBUIBHOM MHOTOTPAHHUKE: CHMMETpHUSl Mapajljiesienumneaa, CUMMETPHS
MPaBUJIBHBIX IPU3M, CHMMETPHUS MPABUIILHON MUPaAMUBI.

BekTopbl M KOOPpAMHATHI B IPOCTPAHCTBE

[ToHsiTHA: BEKTOp B NPOCTPAHCTBE; HYJIEBOM BEKTOP, MJMHA HEHYJIEBOTO BEKTOPA;
BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABICHHBIE W IPOTHUBOINOJIOKHO HAIIPABICHHBIE BEKTOPHI.
PaBeHncTBO BekTOpOB. JleMCTBHS C BEKTOpaMU: CIIOKEHHE W BBIYUTAHHE BEKTOPOB; CyMMa
HECKOJIbKMX BEKTOpPOB; YMHOXEHUE BEKTopa Ha uyucio. CBOWCTBA CIOXEHUS BEKTOPOB.
CgoiicTBa yMHOXXEHHS BEKTOpa Ha uucio. [loHsTHe KoMIUTaHapHbIE BeKTOpHl. [lpu3Hak
KOMIUIAaHAPHOCTHU TPEX BEKTOpOB. lIpaBuiio mapamenenunena. Teopema O pasinoKeHUU BEKTOPA



no TpéM HEKOMIUIaHApHBIM BeKTopaM. [IpsiMoyronpHas cucTeMa KOOpAWHAT B MPOCTPAHCTBE.
Koopnunats! BekTopa. CBsi3b MeXIy KOOpPIMHATaMU BEKTOpa M KOOPIMHATAMHU TOYEK. YTOI
Mex Iy BekTopamu. CKaIsipHOE MTPOU3BEACHNE BEKTOPOB.

11 kaace

Tena BpaleHnus

[loHATHA: UMIMHApPUYECKAs IOBEPXHOCTb, KOHUYECKAas IOBEPXHOCTb, chepuyeckas
MOBEPXHOCTh, OOpasyomue MnoBepxHocTed. Tema BpalleHHs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTeabHas MJIOCKOCTh K
cdepe. M300paxkenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka munmuHapa u konyca. Cummerpust
cheps! 1 mapa.

O6BéM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME HPSAMOYTOIBHOTO
napajenenunena U cieacrsus u3 He€. OObEM NpPAMOM M HAKIOHHOM NPU3MBI, IWIUHIPA,
nupamMuibl 1 Konyca. O0bEM mapa 1 I1apoBOro CETMEHTa.

KomOuHanuu Ten BpallleHMs W MHOTIOrpaHHHMKOB. IIpu3ma, BhnMcaHHas B LWJIMHAD,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOrpaHHKKA, OIIMCAHHOI'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPAaHHHK WJIH TEJIO BPAILICHHS.

[Tnomans MOBEepXHOCTU LMIMHJIpPA, KOHYcA; Iomans chepsl u e€ yacreid; Ilogobue B
npoctpanctBe. OtTHomeHHe O00BEMOB, TUIOMAAEH TOBEPXHOCTEH IMOAOOHBIX  (UTYP.
[IpeoOpa3oBanue mnonodusi, romorerus. PemieHue 3asad Ha IUIOCKOCTH C MCIOJIb30BaHUEM
CTEPEOMETPUIECKUX METOJIOB.

IloctpoeHne ceyeHM MHOTOTPAaHHMKOB M Tel BpallleHWs: CEYeHUs LWIMHIpA
(mapamienbHO W TEPHEHAMKYJISAPHO OCH), CEUYCHHS KOHyca (MapauielbHOE OCHOBAHHUIO M
IPOXOJIIEe Yepe3 BEpUIMHY), CeUeHMs I1apa; METOAE! INOCTPOCHHSA CCYCHHH: METOA CIEAOB,
METOJ] BHYTPEHHETO [TPOCKTUPOBAHMS, METO/I IEPEHOCA CEKYIIEH TNIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTops! B mpocTpancTse. Onepanuy HaJ BEKTOpaMu. BEKTOpHOE YMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXeHHs. [IpsimoyronbHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoskenue BekTopa no 6asucy. KoopaiuHaTHO-BEKTOPHBIM MeTON MpH
peLIeHNN TEOMETPUYECKUX 3a]1a4.

J{BMKeHHS B IPOCTPAHCTBE

JBwxeHust npoctpaHcTtBa. OtoOpaxeHus. [IBwkeHus u paBeHcTBO (uryp. OOmue
CBOMCTBA JBW)KCHUH. Buabl NBW)KEHMI: INapajuIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETpUS,
3epKajbHas CHMMETpPHs, TOBOPOT BOKPYT npsiMoil. IIpeoGpazoBanust mogobus. Ilpsmas u coepa
Ditnepa.



TemaTnuyeckoe NIAHKPOBaHUE

10 k1ace
Auredpa
Ne | Tema KoJ1-Bo yacos
1 JleficTBUTENbHBIC YKCIa. Y PaBHEHUS U HEPABEHCTBRA. 35
Anrebpanyeckue QyHKIUH.
2 Tpuronomerpust 61
3 [TpousBoaHas 40
Hroro 136
I'eomeTpus
Ne
1 BBenenue B ctepeoMeTpuio. AKCHOMBI CTEPEOMETPHUH. 6
2 B3anmMHoe pacroioykeHre NpsiMbIX B IPOCTPAHCTBE. 6
3 Bsanmuoe pacrosioxkeHnue npsiMon U MIOCKOCTH. 7
4 IleprieH AMKYISIPHOCTD MPSAMOM U TJIOCKOCTH. 7
5 Yroa Mexxay npsiMOd U TIOCKOCTBIO. 7
6 [TapayieapHbIC MIIOCKOCTH. 7
7 Yrois Mexay 1BYMs IIJIOCKOCTSIMU. 7
8 PaccrosiHust B mpoCTpaHCTRBE. 7
9 BexTopsl B mpocTpaHCcTBeE. 7
10 | KoopauHaThl B IpOCTPAHCTRBE. 7
Hroro 68
11 kaacc
Aaredpa
Ne | Tema KoJs-Bo yacoB
1 MHOTO4JICHBI 13
2 Crenenu u kopHH. CTeneHHble (YyHKINU. 30
3 ITokazarenbHast u gorapudmuueckas QyHKIUN 40
4 ITepBooOpazHas 1 HHTErpal. 12
5 YpaBHeHus v HepaBeHCTBa. CHCTEMbI YpaBHEHUM U HEPABEHCTB. 41
Hroro 136
I'eomeTpus
Ne | Tema KoJ1-Bo yacos
1 ITpeoOpa3oBaHus MPOCTPAHCTBA. 10
2 MHororpaHHUKH 8
3 [Tpusma u nmapauenenumnes 8
4 TpéxrpanHbie 1 MHOTOTPaHHBIE YTIIBI 5
5 [Tupammia 9
6 ITpaBrIIbHBIE MHOTOI'PaHHUKH 6
7 [HumuHap U KOHYC 11
8 Cdepa u map 11
Hroro 68
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