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IHOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yduebHoro kypca «l'eomerpusi» 6a30BOTO YpOBHS IS
obyuarommxcst 10 —11 kmaccoB paszpabotana Ha ocHoBe DenepanbHOrO
roCyJapCTBEHHOT0  00pa3oBaTeIbHOTO  CTaHAApTa  CPEAHET0  OOIIETO
oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, TIPEIBSIBISICMBIX
K MaTeMaTH4ecKoMy oOpa3oBaHHIO, U TPATUIMI POCCHUHCKOTO OOpa30BaHUA.
Peanm3arus IPOTPaMMBI obecrieunBacT OBIIAJICHUC KITIOYCBBIMU
KOMITETCHITUSIMH, COCTABIISIONIMMH OCHOBY JJISI CAMOPA3BUTHS U HEMIPEPHIBHOTO
o0Opa3oBaHws, IIEJIOCTHOCTh OOIIEKYJIETYPHOTO, JMYHOCTHOTO "
MMO3HABATEILHOTO Pa3BUTHS JIMYHOCTH O0YUYarOIIIHXCS.

HEJIU U3YUYEHUSA YYEBHOTI'O KYPCA

BaxxHocTe y4eOHOro Kypca TreOMETpUMM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHsl O0YCJIOBIIEHA NPAKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX U
PEIMETHBIX Pe3yJIbTaTOB 00YUYEHUsI TE€OMETPUU B HANPABICHUH JIMYHOCTHOTO
pa3BuTUs oOyvaromuxcs, GopMupoBaHus (PyHKIMOHAIBHOM MaTeMaTUYeCKOU
IrPaMOTHOCTH, HW3Y4YeHMsI Jpyrux Y4yeOHbIX JucuumuiuH. Pa3Butue y
oOy4Jaronmxcsi MpaBUIbHBIX MPEICTABIECHUNA O CYLIIHOCTH W MPOUCXOXKICHUU
reOMETPUUYECKUX aOCTpaKLMW, COOTHOIICHHWH pEalbHOI0 M  HAEaJbHOTO,
XapakTepe OTPaXCHUs MAaTeMAaTUYeCKOM HAayKOW SBJICHUM U IIPOLIECCOB
peanbHOr0 MHpa, MECTE TEOMETPUU B CUCTEME HAYK U POJIU MATEMATUYECKOTO
MOJIETUPOBaHUSI B HAYyYHOM T[IO3HAHMM W B TIPAKTUKE CIOCOOCTBYET
(GOpMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS YUalIMXCSA, a TaKKe KauecTB
MBIIIJIEHUS, HEOOXOIUMBIX JIJISl aAanTallii B COBPEMEHHOM OOIIIeCTBE.

['eomeTtpust siBasieTCS ONHUM W3 0A30BBIX NMPEAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs, TaK Kak OOeCHeunBaeT BO3MOXKHOCTb HU3YUYEHHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBJIEHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MblIJIEHUE, (GOPMUPYEMOE NPU H3YyUYEHUH OOYyHaArOIIUMUCS
MOHATUUHBIX OCHOB T€OMETPUM U TOCTPOEHUU ILENOYKH JIOTUYECKHUX
YTBEPKJICHUHM B XOJ€ PEIICHMsS] F€OMETPUUYECKHUX 3a7a4, YMEHHE BBIABUTATh U
OMPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO UCIOJIb3YIOTCS MPU PELICHUH 3a]1a4y
€CTECTBEHHO-HAYYHOI'O IIUKJIa, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHre OpUEeHTHPOBATHCA B MPOCTPAHCTBE MIPAET CYUIECTBEHHYIO POJb
BO BCEX 00JACTIX EATEIbHOCTH yesnoBeka. OpueHTalus 4eloBeKa BO BPEMEHU
U TMPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €ro COLMAIBLHOTO ObITHS, (opma
OTPaXKEHUSI OKPY’KAIOIIEr0 MUpPa, YCIOBUE YCHEIIHOIO IMO3HAHUS U aKTHBHOIO
npeoOpa3oBaHus JAercTBUTENbHOCTU. OnepupoBaHUe NPOCTPAHCTBEHHBIMU
oOpazamMH OOBEIMHSET pa3Hble BUIbI YYEOHOW W TPYIOBOUM N€ATEIBHOCTH,
ABJISIETCSI OAHUM M3 MPO(GECCHOHANTBHO BaXKHBIX KaueCTB, MOITOMY aKTyajbHa
3aja4a (OpPMUPOBAHUS Y OOYHAIOIIUXCSA MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK



Pa3HOBUJIHOCTH OOPAa3HOTO MBIIUIEHUS! — CYIIECTBEHHOI'O KOMIIOHEHTa B
MOATOTOBKE K MPAKTHYECKOU AEATETHHOCTH 110 MHOTUM HAIPABIICHUSIM.

Llens ocBoenusi mporpamMmbl yaeOHOTO Kypca «['eomeTpus» Ha 6a30BOM
ypOBHE 00yueHuss — o00meo0pa3oBaTelbHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydJaromuxcst 4yepe3 00ecredeHre BO3MOXKHOCTH  MPHOOpPETEHUS U
HCIIOJIb30BAHUS CHUCTEMATUYECKUX TEOMETPUUYECKUX 3HAHUM W JIEUCTBUU,
cnenu@UUHbIX ~ T€OMETPUHM, BO3MOXKHOCTH  YCHEIIHOTO  MPOJOHKCHUS
oOpa3oBaHHsS 1O CHEHUATBHOCTSM, HE CBS3aHHBIM C  TPUKIAJIHBIM
MCITOJIb30BAHUEM T€OMETPUHU.

[Iporpamma mno reoMmerpuum Ha 0a30BOM YypOBHE IpelHAa3HAdYeHa IS
OOyJarommxcst CpPEeIHEW IIKOJbI, HE HUCHBITHIBABIINX  3HAYUTECIBHBIX
3aTpy/JIHEHU Ha YpPOBHE OCHOBHOrO oOmiero odpazoBanusa. Takum oOpazom,
oOyyaroiuecsi Ha 6a30BOM YPOBHE JOJIKHBI OCBOUTH OOIIME MaTeMaTUYECKUE
yYMEHUS, CBS3aHHBIE CO CTEIM(PUKON TEOMETPUU U HEOOXOTUMBIE JIJISl )KU3HU B
COBpeMEHHOM o01iecTBe. KpoMe 3TOro, oHM UMEIOT BO3MOXXHOCTh H3YUYUTh
reoMeTpHIo OoJiee TTyO0KO, €CIIM B JTaJIbHEHIIIEM BO3ZHHKHET HEOOXOJIUMOCTh B
T€OMETPUYECKUX 3HAHUAX B MPO(HECCUOHAIBHOU JIESITEIHLHOCTH.

JlocTikeHre 1end OCBOEHHUS TMPOrpaMMbl OOECIICUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMU 3aJadyaMd OCBOCHHUS Kypca
«I"eomeTpumn» Ha 6a30BOM ypoBHE B 10—11 kmaccax sBISIFOTCS:

e (¢opmupoBaHHE TPEJCTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJbTYpbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (opMupoBaHuE MpeACTaBICHUS O MHOTOIPAHHUKAX U TelaX BpaIleHUs
KaK O B@KHEUIINX MATEeMATHUYECKUX MOJETSAX, MO3BOJISIONINX
OIMKCHIBATHh U U3yUYaTh Pa3HbIC SBJICHUS OKPY>KAIOIIETO MHUPA;

e (opMupoBaHHME YMEHHsS pacloO3HaBaTh Ha 4YepTekKax, MOJENAX U B
peabHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIllCHUS;

e OBJIAJICHME METOJaMH pelIeHUs 3ajJad Ha T[OCTPOSHUSI  Ha
N300paKEHUAX TPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMH IOHSATHSMH O
MHOTOTPAaHHHUKAX ¥ TeJlaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMHU;

e OBJIAJICHUE QJITOPUTMAaMH  PEIICHUS OCHOBHBIX THUIIOB  3ajad,
dbopMupoBaHWE YMEHHS TPOBOJWTH HECJOXKHBIE JI0Ka3aTEIbHBIC
pPacCyKJIeHUs B XOJE PELICHUs CTEPEOMETPUUYECKHUX 3a/lay U 3aJiay C
MPAKTUYECKUM COJEPIKAHUEM;

e pa3BUTHE  UHTEUIEKTYaJbHBIX M  TBOPYECKUX  CIIOCOOHOCTEH
oOyyarommxcsi, MO3HABATEILHON AaKTUBHOCTH, HCCIEI0BATEIbCKUX
yYMEHUH, KpUTUIHOCTH MBIILJICHUS;

e (¢opmupoBaHue  (QYHKIMOHAIBHOM  TPAaMOTHOCTH,  PEJIECBAHTHOU
r€OMETPUU: YMEHHE paCllO3HaBaTh TMPOSBICHUS TE€OMETPUUYECKUX
MOHATUH, OOBCKTOB M 3aKOHOMEPHOCTEH B peaJbHBIX KU3HCHHBIX
CUTYyalMsIX U MPU U3YYCHHUH JPYTUX yU4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (opMyaupoBaTh MX Ha S3bIKE



FEOMETPUM M CO3[aBaTh T'€OMETPUYECKHE MOJEIU, IPUMEHSITh
OCBOEHHBIN r€OMETPUYECKHI arrapar U1 pelLIeHus
[IPAKTUKO-OPUEHTHPOBAHHBIX 3aJa4, MHTEPIPETUPOBATh U OLICHUBATH
MOJIyYEHHBIE PE3YIbTATHI.

OTnUYUTENBEHON 0COOEHHOCTBIO MPOTrPaMMBbl SIBIISIETCS BKIIOUEHHE B KypC
CTEPEOMETPUM B Hayaje €ro H3y4YeHUs 3a4ad, pElIaeMblX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEJeIEHHBIM 00pa3oM OpraHW30BaHHas padora
HaJl HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO W MPOCTPAHCTBEHHOT'O
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOIECCOB, MOTUBUPYET
K JaJbHEUIIEMY U3yYEHUIO IPEIMETA.

[Ipeanouyrenue OTHAETCSA HATJIAIHO-KOHCTPYKTUBHOMY METOAY OOy4eHMs,
TO €CThb TEOPETHUYECKUE 3HAHUS HMEIOT B CBOEM OCHOBE YYBCTBEHHOCTH
MIPEAMETHO-IIPAKTUYECKONM  NIeATEbHOCTH. Pa3BuUTHE  MPOCTPAHCTBEHHBIX
OPEACTAaBICHUN Yy YYalluXcsi B Kypce CTEpEOMETPUM NPOBOJIUTCS 3a CUET
pelieHusl 3ajJad Ha CO3JaHUMEe NPOCTPAHCTBEHHBIX OO0pa3oB W 3ajay Ha
OIIepUPOBAaHUE MPOCTPAHCTBEHHBIMU 0Opa3zamu. CoznaHue oOpas3a MpOBOJUTCS
C OMOpPOM HA HATJISITHOCTh, a OTIEPUPOBAHUE 00PA30M — B YCIOBUAX OTBIICUCHUS
OT HaIJISIIHOCTH, MBICIEHHOT'O U3MEHEHUS €I0 UCXOHOTO COJIEPKAHUS.

OcHoBHBIE coaepkaTenbHble JHMHUM Kypca «l'eomerpum» B 10-11
Kinaccax: « MHororpaHHukn», «IIpsiMble U IUIOCKOCTH B IPOCTpaHCTBE», «Tena
BpalieHus», «BeKTopbl M KOOpAMHATHI B MpOCTpaHCTBE». DopMupoBaHUE
JIOTUYECKUX YMEHUU PACTIPENEISIETCS HE TOJABKO MO COAEPKATEIbHBIM JIMHUSAM,
HO U IO ToZaM 00y4eHHsI Ha YPOBHE CpeIHEro 00111ero oopa3oBaHusl.

Copepxanue o0pa3oBaHUsI, COOTBETCTBYIOIIEE MPEAMETHBIM PE3YJIbTATAM
OCBOCHMsI pabodeil MporpamMmbl, pacrpeies€éHHbIM 10 ToAaM OOy4eHHs,
CTPYKTYPUPOBAHO TakuM o0O0Opa3oM, 4YTOOBI OBJAJEHUE TIE€OMETPHUUYECKUMU
HNOHATUSAMHU U HABBIKAMU OCYILECTBIIUIOCH MTOCJIEI0BATEIBHO U ITOCTYIIATEIBHO,
C COONIOICHHEM TMPUHUMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS
BKJIIOYAJIMCh B OOILIyI0 CHCTEMY TI'€OMETPUYECKHX  IpEICTaBICHUN
oOyyJarommxcsi, pacmpsisi U yrayossisi e€, oOpasysi MPOYHbIE MHOKECTBEHHBIC
CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha m3yuenue reomerpun Ha 6a30BOM ypOBHE OTBOAUTCS | Wac B HEIEIO B
11 kmacce, HO W3 dYacTH, (POPMUPYEMOU YyYaCTHHUKAMH OOpPa30BATEIHHBIX
OTHOIIICHHH, mo00aBieH emé 1 yac aId pacHIMpeHHs: U3ydaeMoil ydeOHOM
nporpammsl. Beero: 2 yaca B Hezento, 68 4acoB B TO/I.



COIEPKXAHUE YYEBHOTI' O KYPCA
11 KITACC

Tena Bpamenust

Hunuuapuueckass  MOBEPXHOCTb,  oOpasyiolide  IWIMHAPUYECKON
MMOBEPXHOCTH, OCh IWIMHIAPUYECKONW MOBEpXHOCTH. L{UmuHIp: OCHOBaHUSA U
OOKOBasi TOBEPXHOCTh, OOpasylollas U OCh; IUIOMAJb OOKOBOM M TOJHOMN
MMOBEPXHOCTH.

Konunueckast moBepxXHOCTh, 00pa3yiolue KOHNYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM TmoBepxHOCTH. KoHyC: oOCHOBaHME U BEpIIUHA,
oOpasyroIas U OCh; IUIONaAb OOKOBOH W ITOJHOW MOBEPXHOCTH. Y CCUCHHBIN
KOHYC: 00pa3yollKe U BLICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCT.

Cdepa u map: 1meHTp, paanyc, IuaMeTp; IUIONIalb MOBEPXHOCTH C(HEpHI.
B3aumHoe pacnonoxenue cdepbl U IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K
cthepe; mwromanas chepsl.

N300paxkenre Ten BpallleHUs Ha ITUIOCKOCTU. Pa3BépTka wuiuHIapa u
KOHYCa.

KoMOuHanuu Ten BpalleHUs M MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMMUCaHHBIH OKONO cdepbl; cepa, BOUCAHHAS B MHOTOTPAaHHUK, WA TEJO
BpalICHUS.

[Tonarue 06 oOnéMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00
00bEéME MPSIMOYTOJIBHOTO Tapajuiesienunena W cieactBus u3 He€. OO0béM
HUIMHIpa, KoHyca. O0BEM 1mapa u miomaas chepsol.

[TogoGubie Tema B mpocTpaHcTBe. COOTHOIICHHUS] MEXAY IUIONIAASIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEI.

Ceuenusi nwiuHapa (MapajvieibHO W TMEPHEHAUKYISIPHO OCH), CEUYECHUSs
KOHYyca (mapajijieIbHOE OCHOBAHHUIO M MPOXOASIIEe Yepe3 BEPIIUHY), CCUSHUS
miapa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocth U B mpocTpaHcTBe. CliokeHHWe W BbIYUTaHUE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4ucio. PasnoxeHune BeKkTopa N0 TpPEM
HEKOMIUIaHAapHbIM BekTopaM. [IpaBuno mnapautenenunena. Pemenne 3anad,
CBSI3aHHBIX C NPUMEHEHHUEM IIPaBWJI JEUCTBUM C BeKTOpamu. lIpsmoyronpHas
cucreMa KoopauHAT B mpocTpaHcTBe. Koopnunatel BekTopa. Ilpocreifmine
3a/1aud B KOOpAMHATaX. YToJl MeXAy BekTopamu. CKaISIpHOE NMPOU3BEICHUE
BEKTOPOB. BpluncieHne yrioB MexAy NOpSIMBIMA UM IJIOCKOCTSMHU.
KoopannaTHO-BEKTOPHBINM METO/I IPU PEUIEHUN TEOMETPUUYECKHX 3a7a4.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbI

JlnuHOCTHBIE pE3yNbTaThl OCBOCHHUS MPOTPAMMbl Y4EOHOTO IpeaMera
«MareMaTuka» XapakTepu3yrOTCs:

I'paxxpanckoe BocnuTaHme:

c(hOpPMUPOBAHHOCTBIO TPAXAAHCKOW TMO3UIMU  OOydYaromierocs: Kak
AKTHBHOT'O W OTBETCTBEHHOT'O WICHA POCCUMCKOTO OOIIEeCTBa, MPEACTaBICHUEM
O MaTeMaTH4YECKHX OCHOBaX (YHKIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYD,
SBJICHUHM, TPOIEAYyp TPakIaHCKOTo oOmiecTBa (BBIOOPHI, OMPOCHI W TIp.),
YMEHHEM B3alMOJICCTBOBATH C COIIMATIbHBIMU UHCTUTYTaMU B COOTBETCTBUHU C
X QYHKIUSIMH ¥ HA3HAYCHHUEM.

IlaTpuoTuyeckoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTBIO  POCCHHCKOM  TIpakKTaHCKOW  WJCHTHYHOCTH,
YBOXKEHUS K MPOLIJIOMY M HACTOSIIEMY POCCUMCKONW MaT€MaTUKH, IIEHHOCTHBIM
OTHOUIEHHEM K JOCTHXXEHHSIM POCCUHUCKHX MAaTEMaTUKOB U POCCHUUCKOMN
MaTeMaTH4YE€CKOM IIKOJIbl, K HCHOJIb30BAaHUIO JTUX JOCTHXKEHUM B JIPYrUX
HayKax, TEXHOJIOTUAX, C(hepax SKOHOMHUKHU.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO Hapo/Ja;
c(hOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JSTHYECKOTO IIOBEICHMS,
CBSI3aHHOTO € TMPAaKTUYECKUM TMPUMEHEHUEM JOCTHXKEHUM HayKu W
NEATEIbHOCThIO YYEHOI'0; OCO3HAHHMEM JIMYHOTO BKJaJa B IOCTPOCHUE
YCTOMYUBOTO OYYIIETO.

JcTeTHYeCcKOoe BOCIUTAHME:

ACTETUYECKUM OTHOILICHHEM K MUPY, BKJIFOYasi ICTETUKY MaTeMaTHYECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3aJad, PEIIEHHU, pacCyKJIeHUN;
BOCIIPUMMYHUBOCTBI0 K MaTEMaTHYECKHMM AaCIeKTaM pa3jIuyHbIX BHJIOB
HCKYCCTBA.

DusuyecKoe BOCIUTAHKE:

c(hOpPMHPOBAHHOCTHIO yYMEHUS TPHUMCHAThH MaTEeMaTHYECKHWE 3HAHUS B
MHTEpECcax 370pOBOTO M 0e30macHoro oOpa3a >KH3HH, OTBETCTBEHHOTO
OTHOUIEHUSI K CBOEMY 3J0pPOBBIO (310pOBOE MHTAHHE, COATAHCHUPOBAHHBIN
PEXKUM 3aHATUIA U OTIbIXA, PETYJsSIpHAs PU3NUECKasi aKTUBHOCTB); (PU3UIECKOTO
COBEPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEATENbHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYIOJIOOUS; HHTEPECOM K
paznuyHbIM  cepaM  TpodecCHOHATbHON  ACSATENbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOU U €€ MPUIOKEHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBIN BBHIOOD
Oynymei npodeccun M peain30BbIBATH COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
FOTOBHOCTBIO W CIIOCOOHOCTBIO K MATeMaTHYECKOMY OOpa3o0BaHHUIO U



caMOOOpa30BaHUIO0 HA MPOTSHKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUHU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIIPABJICHHOCTH.

IKOJIOrHYeCKoe BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTMYECKON KyIbTYPhI, TOHUMAHUEM BIUSHUS
COLMATBbHO-DKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE TNPUPOAHOU U
COIIMAJIbHOW CpEeJbl, OCO3HAHHEM TJI00ATBHOTO XapakTepa HSKOJIOTHYECKUX
npobsieM; OpHEHTallMe Ha TMPUMEHEHUE MaTeMAaTUYeCKUX 3HAHUM IS
perieHus 3a1ad B 00JIaCTH OKPY’KAIOIICH Cpeibl, TJIAHUPOBAHUS MOCTYIKOB U
OLICHKHU UX BO3MOHBIX MMOCJIEACTBUN JJIsI OKPYKAIOIIEU CPEBI.

I{eHHOCTH HAYYHOI'O O3HAHMS:_

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHU, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAyKdW U OOIIECTBEHHOW MPAKTUKH,
NOHMMaHUEM MaTEMaTUYECKON HayKH Kak chepbl YEIOBEUECKON IeITeTbHOCTH,
3TAanoB €€ Pa3BUTUA UM 3HAYUMOCTU JUIS Pa3BUTHSA LUBWIN3ALMU; OBIIAJCHUEM
SA3bIKOM MATEMATUKH U MATEMATUYECKOU KYJBTYPOW KaK CPEICTBOM IIO3HAHUS
MHPA; TOTOBHOCTBIO OCYIIECTBIIATH IIPOCKTHYXO U HCCIEAOBATEIILCKYIO
NEATEIIbHOCTh UHAUBUAYAIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOSHHUS MPOTPAMMBI YY€OHOTO MTpeaMETa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHOIMU — KOMMYHUKAMUBHBLMU
OelicmeusMuU, YHUBEPCATbHLIMU Pe2YIAMUBHBIMU OeUCTNEUAMU.

1) Vuusepcanvnvie nosnasamenvuwvle Oeticmsus, o0becnequusarOm
Gopmuposanue 6a308blX KOSHUMUBHBIX NpoOYeccos obyuarowuxcsa (0ceoeHue
Memo008  NO3HAHUA  OKPYdlCarwe2o Mupd, HpuMeHeHue  J102UHEeCKUX,
UCCe0068amMeNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayuet).

ba3zoBble 1ornyeckue AecTBUA:

e BBIBJISTH u XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, TOHSITHM, OTHOIICHUNA MEXAY MOHATHUSIMU;
(dopMynrpoBaTh ONPEAECICHUS MTOHATHUH; YCTaHaBIINBATh

CYIIECTBEHHBIM MpHU3HAK KJIacCU(UKAIIMU, OCHOBAHUS 11 000OIICHHS
Y CpaBHEHUS, KpUTEPUH TIPOBOJMMOTO aHAIIHN3A,;

e BOCHPUHHUMATH, (OPMYJIHUPOBATH M MNPeOOPa3OBBIBATh CYKICHUS:
YTBEPAUTEIBLHBIC U OTPHIATCIIbHBIC, SIUHUYHBIC, YAaCTHBIC W OOIIHE;
YCJIOBHBIC;

e BBIABISITH MAaTEMAaTHYCCKHUE 3aKOHOMEPHOCTH, B3aWMOCBS3H U
npotuBopednss B ¢akTax, MAHHBIX, HAOIIOJEHUSX U YTBEPKICHUSIX;
npeayiaraTb  KpUTEPUM  JJI  BBIABJICHUS  3aKOHOMEPHOCTEH |
IIPOTUBOPEYUH;

e JICNIaTh BBIBOJIBI C HUCMOJb30BAHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX W
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;



MPOBOJIUTh  CAMOCTOATENBHO  JIOKA3aTENbCTBA  MaTEMaTHYECKUX
yTBEpXACHUA  (mpssMble W OT  NPOTHBHOIO),  BBICTPAUBATH
apryMeHTaluo,  NPUBOAUTh  HPUMEPBl U KOHTPIPUMEPHL;
00OCHOBBIBaTh COOCTBEHHBIE CYXKJACHUSI U BBIBOJIBI;

BbIOMpATh croco0 pelleHus y4eOHOHM 3a1auu (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIIEHHUs, BBIOMpATh HamOoJee NOAXOIAIMIMNA C YUYETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbLCKHe 1eHCTBUA:

UCIIOJIb30BaTh  BOINPOCHI  KaK  HMCCIIEIOBATCIbLCKHA  WHCTPYMEHT
MOo3HaHUs;, (HOPMYIUPOBATH BOIPOCH], (PUKCHUPYIOIINE MPOTHBOPEUHE,
npo0sieMy, yCTaHaBIMBATh UCKOMOE U JTaHHOE, (POPMHPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOIO TIO3UITUIO, MHEHUE;

IPOBOJUTh  CAMOCTOSITEIPHO  CIUTAHMPOBAaHHBIH  SKCICPHUMEHT,
HCCJICIOBAHNE TIO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTro
00beKTa, SBJIEHUS, IIPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHHUSIMHU, TIPOIECCAMU;

CaMOCTOSITeIbHO  (hOPMYJIMPOBAaTh  OOOOIIEHWS ¥  BBIBOABI 11O
pe3ynbTaTaM MPOBEAEHHOTO HAOJIOJCHUS, WCCICIOBAHUS, OIICHUBATh
JTOCTOBEPHOCTH ITOJIYYEHHBIX PE3yJIhTaTOB, BEIBOJOB U 000O0IIECHHUIA;
IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOIIECCa, a TAK)KE BBIJIBUTATh
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBUSIX.

PabGora ¢ unpopmanmeii:

BBISIBJIATH 1e(ULNTHI HH(DOpMALIMK, JaHHBIX, HEOOXOIUMBIX JJIsi OTBETA
Ha BOIIPOC U IS PELLICHUS 3a/1a4u;

BBIOMpPAaTh HMH(OpPMALMIO M3 HMCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHaJIU3UPOBATh, CUCTEMaTU3UPOBATh 51 UHTEPIIPETUPOBATH
MH(}OpMALUIO Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;
CTPYKTYypUpOBaTh HUHGOPMAIUIO, MPEACTABIATh €€ B Pa3IMYHbIX
(dopMax, MILTIOCTPUPOBATH IpadUUECKH;

OLICHHMBAaTh  HAAEKHOCTb  HMH(OpPMALIMM 1O  CaMOCTOSTEIbHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanvhvlie KomMMyHukamueHwvle Oelicméus, o0becnedusaom
CPOPMUPOBAHHOCMb COYUATLHBIX HABLIKOS 00YVUATOUWUXCSL.
Oo0wmenue:

BOCIPUHUMATh U (HOPMYJIUPOBATh CYXKACHHS B COOTBETCTBUU C
YCIOBHSIMU U TIEISIMU OOIIEHUS; SICHO, TOYHO, TPAaMOTHO BBIpaXaTh
CBOIO TOYKY 3pPEHUSI B YCTHBIX M IHCbMEHHBIX TEKCTax, JaBaTh
MOSCHEHHS MO0 XOAYy PEUICHUS 3aJayd, KOMMEHTHUPOBATH IMOJYYEHHBIN
pe3yJbTar;

B XoJile OOCYXKJeHHUs 3a7aBaTh BOIPOCHI MO CYIIECTBY OO0CYXaaeMoit
TEMBI, TPOOJIEMBI, pelIaeMOol 3a7a4u, BHICKA3bIBATh UJICH, HAlICJICHHBIC
Ha TIOMCK PEUICHHMS; COIOCTABISATh CBOM CYXKICHUS C CYXICHUIMU
JIPYTUX YYacTHUKOB JHajiora, OOHApy»KMBaTh pa3IMUYME€ U CXOICTBO



MO3ULIUKA; B KOPPEKTHOU (opme (GopMynHpoBaTh pa3HOIIACUsl, CBOU
BO3paKCHMUS;

e TMPEACTABIATh  PE3YJbTAThl  PELICHUA  3aJaud, JKCIEPUMEHTA,
UCCJIEIOBAHUS, TPOEKTA; CaMOCTOSTENBHO  BbIOMpaTh  dopmar
BBICTYIJIEHUsT C Y4Y€TOM 3aJad Npe3eHTaluh U OCOOEHHOCTEU
ayJIUTOPHH.

CoTpyaHuyvecTBo:

e NOHMMaTh U  HCIOJNB30BaTh  IMPEUMYIIECTBA  KOMaHIHOW U
UHAUBUIYaJIbHOM PaOOThl MpHU pElIeHUH Y4eOHbIX 3a7ad; MPUHUMATH
LeJdb COBMECTHOM  JEATEIbHOCTH, IUIAHUPOBATh  OPraHHU3ALUIO
COBMECTHOUM paboThl, pacnpeneisiTh BUAbI pabOT, JOrOBapUBATHCA,
o0CcyKJaTh Mmpolecc H pe3yabTaT padoThl; 00001IaTh MHEHHS
HECKOJIbKUX JIFOJIEH;

e yYacTBOBaTh B TpyHmHoBbIX (opmax paboTel (0OcyxkaeHHs, OOMEH
MHEHUH, «MO3rOBBI€ IITYPMBbD» M WHBIC); BBINOJHATH CBOIO YacTb
paboTbl M KOOPJIMHUPOBATh CBOM JCHCTBUSA C JIPYTMMU 4YJI€HaMU
KOMaH/Ibl; OLIEHUBATh KAaue€CTBO CBOErO BKJIaJa B OOLIMI MPOIYKT IO
KPUTEPUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSI.

3)  Vuusepcanvnvie  pezynamuemvle  Oelicmsus,  0becneuusarom

Gdopmuposarue cCMbICLOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranusanus:

e COCTaBJISITh IUJIaH, AJITOPUTM PEILICHUs 3a7a4u, BHIOMPATh CIIOCO0
pelIeHHs C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHuii ¢ y4éToM HOBOM MH(pOpMaIUu.

CaMOKOHTPOJIb:

e BIIQJIETh HaBBIKAMHM TIO3HABATEIbHON pedieKCUu KaKk OCO3HAHUS
COBEpPILIAEMBIX  JEWCTBUM W  MBICIHUTEIBHBIX  IMPOLECCOB, MX
pe3ynbTaTOB; BIAACTh CHOCOOAMU CaMOIIPOBEPKH, CaAMOKOHTPOJIS
Ipoliecca U pe3ysibTaTa peuieHUs MaTEMaTUYECKOM 3a/1auH;

e TMPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPU PEHICHUU
3a/layd, BHOCHUTb KOPPEKTHUBBI B JESATEIBHOCTb Ha OCHOBE HOBBIX
OOCTOATENbCTB,  JIAHHBIX, HAaWIEHHBIX  OMIMOOK,  BBISABJICHHBIX
TPYAHOCTEH;

e OLEHUBATh COOTBETCTBHE pE3yJibTaTa LEIU U YCIOBHUSAM, OOBSICHATH
NPUYMHBI JOCTUKEHHUS WM HEJOCTHXKEHUSI pe3yJIbTaTOB AeATEIbHOCTH,
HAXOIUTh OMIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIbTATDBI

11 KUIACC



OnepupoBaTh MOHATUAMM: LMIMHAPUYECKAs MMOBEPXHOCTh, 00pa3yroliue
WINHAPUYECKON  NOBEPXHOCTH; LWIMHIAP; KOHUYECKass IOBEPXHOCTb,
oOpa3yrolre KOHHYECKON OBEPXHOCTH, KOHYC; cpepruueckasi HOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOJTYYEHHUS TE BPAILICHHUS.

KnaccuguimpoBaTs B3auMHOE pacnoiokeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBAaHHUE CErMEHTAa,
BBICOTA CETMEHTA; IApOBOM CIIOM, OCHOBAaHHWE IIAPOBOTO CJOS, BBICOTA
IAPOBOTO CJI0S; IIAPOBOM CEKTOP.

Beruucniate 00bEMBI M IUIOHIAJAM  MTOBEPXHOCTEH TeEJI  BpallCHMUS,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (DOpMY.I.

OnepupoBaTh TOHATUAMH: MHOTOTPAHHHMK, BIIMCAaHHBIM B cdepy U
ONKCAaHHBIM OKOJIO cdepbl; cdepa, BNUCAHHAS B MHOTOTPAaHHUK WIH TEJO
BpalIeHUS.

BbruncnsTe COOTHOIIEHUSI MEXKAY ITUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMu
MOJ00HBIX TEN.

N3o6paxaTth u3zydyaemble (UTYpHl OT PYKH U C IPUMEHEHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINTONHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU M3 PUCYHKOB IPOCTBIX
00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUEHUS TeJl BpalCHUSI.

W3Bnekatb, MHTEPHIPETUPOBATh W MpeoOpa3oBbIBaTh HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPENCTABICHHYIO Ha YEpTEXKaAX
Y PUCYHKaXx.

OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbINONHATE JEUCTBUSA CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpa Ha YHUCIO, OOBACHATh, KAaKMMHU CBOMCTBAaMU OHHU
o0nanaror.

[IpuMeHsATh paBUIO MMapajuIeIeIuIea.

OnepupoBaTh MNOHATHSAMU: JE€KAPTOBbI KOOPJIMHATHI B TMPOCTPAHCTBE,
BEKTOp, MOJlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YIoOJ
MEXIY BEKTOpaMH, CKAJIIPHOE IPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPHI.

Haxonute cymMMy BEKTOPOB M MpPOM3BEACHHE BEKTOpa Ha YUCIO, Yroj
MEXIY BEKTOPAMH, CKaJSIPHOE MPOU3BENCHHE, PACKIIAIbIBATh BEKTOP MO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPABHEHUEM B J€KapTOBOM CHCTEME KOOPAMHAT.

[TpumensTh reomerpuueckue (akTbl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a/ay, MPEANojaraloluIMX HECKOJIbKO IIaroB pEHIeHUs, €CIU  YCJIOBHS
NPUMEHEHUs 3aJ]aHbl B IBHOM (popMe.

Pemate mpocreliliue TreoMeTpuUYecKHe 3aJadyd  Ha  IPUMEHEHUE
BEKTOPHO-KOOPAMHATHOTO METO/IA.

Pemate 3agauM Ha J10Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaXO0XJIEHWE TeOMETPUUYECKUX BEJIMYMH M0 o0pa3naM WIH alropUTMaM,



IIPUMEHSST U3BECTHBIE METOJBI NPHU PEIIEHUM CTaHAAPTHBIX MATEMATHYECKUX
3a/1a4.

[IpumensaTh IIPOCTENIINE [IPOrPAMMHBIE cpeacrna u
AIEKTPOHHO-KOMMYHHMKALIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX
3a/1ad.

IIpuBOINUTHE IIPUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
KU3HH, PACIIO3HABATH IPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

IIprMeHATH IOyYEHHbIEC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH PEAIIbHbBIC
CUTyallMd U NPHUMEHATh M3YUYEHHBIE IOHATHUS B IPOLECCE MOUCKA PEUICHUS
MaTeMaTH4ecKu CGHOPMYyJIHPOBAHHON MPOOJIEMBbl, MOJIEIHUPOBATH pEabHbIC
CUTyallUM Ha S3bIKE TE€OMETPUHM, HCCIEAOBATH ITOCTPOCHHBIE MOJCIHA C
MCIIOJIb30BAaHUEM TE€OMETPUYECKUX TMOHSATHI M TeopeM, ammapaTta anreOpbl;
pemarb MPakTUYECKHE 3aJayd, CBSI3aHHBIE C HAXOXACHUEM TIE€OMETPHUUYECKHX
BEJINYHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

11 KJIIACC
KosmuecTBo yacos
Ne HanmeHoBaHue pa3/iesioB u JuiekTpoHHbIE (HU(pPOBbIE)
n/n TeM MPOrpamMMBbl Beero KonTpoJbubie IIpakTnyeckue o0pa3oBaTe/bHbIE PeCYpPChI
padoThI padoThI
bubmuorexa [JOK
! Tena spareris 24 ! https://m.edsoo.ru/1c209e37
N bubmuorexa [{OK
2 OOEMb! Ten 10 ! https://m.edsoo.ru/1c209e37
3 BexTops! U KOOpAUHATHI B 20 | Bbu6mumoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/1¢209e37
4 [ToBTOpenwue, 06001IeHNE, 14 | but6mmoreka [JOK
CHUCTEMAaTHU3alUs 3HaHUH https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB 68 4 0
1O ITPOI'PAMME
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HOYPOYHOE IINIAHUPOBAHHUE

11 KJIACC
KoanuectBo yacos
Ne ara DJ1eKTPOHHBbIE U(POBBLIE
Tema ypoka KonTpoabHbie IIpakTuyeckue A P op
n/n Bcero U3ydyeHHsl | oOpa3oBaTe/ibHbIE Pecypchl
padoThI padoTsbI
Cdepa u map: 1iesTp,

1 a(lb I/IpC Halxpae 'rmP;o anp 1 buomorexa LIOK
panuye, A TP TUIOMaA https://m.edsoo.ru/0341bc2b
MIOBEPXHOCTHU Cephl
Cdepa u map: 1esTp,

2 ;b I/Ip C )mal\pae ; niomanb 1 buomorexa LIOK
panuyc, P https://m.eds00.ru/0341bc2b
MIOBEPXHOCTH CPepsbl
B3aumHoe pacnonoxenue

3 chepsl U IITOCKOCTH; | bubnuorexa [JOK
KacaTelIbHAs INIOCKOCTh K https://m.edsoo.ru/bed12a43
cdepe; miomanb cheps
B3aumuoe pacnonoxenue

4 chepsl 1 IITOCKOCTH; 1 bubnuotexa [JOK
KacaTelabHAas THIOCKOCTh K https://m.edsoo.ru/bed12a43
cdepe; mowmaab chepsl
N3o0pakenue cdepsl, mapa

P Gep P but6mmoreka [{IOK

5 Ha mrockocTh. CeueHust 1

mapa

https://m.edsoo.ru/bc15f712
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N3o0pakenue cdepsl, mapa
Ha I10ckocTH. CedueHus
nrapa

bubmuoreka [JOK
https://m.edsoo.ru/bc15f712

[Hunmuaapuyeckas
MOBEPXHOCTh, 00pa3yromue
UWJIMHIPUYECKOMN
MOBEPXHOCTH, OCh
LHJIMHIPUYECKON
MTOBEPXHOCTH

bu6nunoreka [IOK
https://m.eds00.ru/6054b8c1

unueapuueckas
MOBEPXHOCTh, 00pa3yIoIINe
HUJIUHAPUYECKOU
MOBEPXHOCTH, OCh
UWJIAHIPUYECKOMN
MOBEPXHOCTHU

but6mmoreka [JOK
https://m.edso0.ru/6054b8&¢1

Hunusap: ocHOBaHUS U
OOKOBast MOBEPXHOCTD,
o0pa3yronias 4 och;
Iona b O0KOBOM U
ITOJIHOM ITOBEPXHOCTHU

but6mmoreka [JOK
https://m.edsoo.ru/188f6216

10

[{unuHap: OCHOBaHUS U
OOKOBast MOBEPXHOCTb,
oOpa3syromast 1 oChb;
JI01a]1h OOKOBOM U
MOJTHOM TOBEPXHOCTHU

bubnuorexa [JOK
https://m.edsoo.ru/188{6216
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11

N300paxkenne nunuHapa Ha
miockocTH. Pa3zBépTka
uunuHapa. CeyeHus
IAIUHAPA (TIOCKOCTHIO,
napasieIbHON Uin
NEPHEHAUKYIISIPHONU OCH
UIHH]IPA)

Bbubnunoreka [JOK
https://m.edsoo.ru/016e25eb

12

N300paxeHune nUInHapa Ha
mockocty. Pazséprka
uuuHApa. CeueHus
UIMH/PA (IUIOCKOCTBIO,
napajuienbHON UiIn
MEPIECHINKYISIPHON OCH
TAJTUHIPA)

but6mmoreka [JOK
https://m.edsoo.ru/016e25eb

13

KoHnueckast HoBEpXHOCTB,
00pa3yrolire KOHUIeCKOM
IIOBEPXHOCTH, OCh U
BEPILMHA KOHUYECKOU
MIOBEPXHOCTHU

bu6nuoreka [IOK
https://m.edsoo.ru/c94ba09b

14

KoHnnyeckas noBepxHOCTb,
o0pa3yronire KOHUIeCKOn
MOBEPXHOCTH, OCh U
BEpIIUHA KOHUYECKOI
MIOBEPXHOCTH

but6mmoreka [JOK
https://m.edsoo.ru/c94ba09b

15

Komnyc: ocHoBanue u
BEpIINHA, 00pa3yromas u
0Cb; IIJI0IIab OOKOBOH U
MOJTHOM MOBEPXHOCTHU

but6mmoreka [JOK
https://m.edso00.ru/897dd3b2
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16

Konyc: ocHoBaHue u
BepILIMHA, 00pa3yromas u
0Cb; IIJI0Ia b OOKOBOH U
IIOJIHOM ITOBEPXHOCTHU

but6mmoreka [JOK
https://m.edso0.ru/897dd3b2

17

Y ceuéHHBIN KOHYC:
o0pa3yronine 1 BbICOTa;
OCHOBaHHS U OOKOBas
MIOBEPXHOCTh

but6mmoreka [JOK
https://m.edsoo.ru/1468bab3

18

Y ceu€HHBIN KOHYC:
o0pa3yroIire 1 BbICOTa;
OCHOBaHHS U OOKOBast
MIOBEPXHOCTh

but6mmoreka [IOK
https://m.edsoo.ru/1468bab3

19

N3o00pakeHne KoHyca Ha
miockocTH. Pazéprka
KoHyca. CeueHus KOHyca
(TJIOCKOCTB1O,
napaieibHOW OCHOBAHHUIO,
U TIOCKOCTHIO,
MIPOXOJIAIIEH uepe3
BEPILUHY)

bubmuorexa [JOK
https://m.edsoo.ru/Obdelbe8

20

N300pakeHne KoHyca Ha
miockocTH. PazBéprka
KoHyca. CeueHus KOHyca
(MII0CKOCTHIO,
napaieibHOW OCHOBAHHUIO,
U IJIOCKOCTBIO,
npoxonsuiel yepes
BEPILUHY)

bubnunoreka [IOK
https://m.edsoo.ru/Obdelbe8



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8

KomMOuHamnmst Ten BparieHus

bubmuoreka [JOK

21
Y MHOTOT'PaHHUKOB https://m.edsoo.ru/3cefl0e5
” Kom6unanus ten BpaieHus Bbu6muoreka [JOK
Y MHOT'OTPaHHUKOB https://m.edsoo.ru/3cefl0e5
MHoOrorpaHHuK, ONMCaHHbIA
” okoJo cepsr; chepa, bubnuotexa [JOK
BIIMCAHHAS] B MHOTOTPAHHHK https://m.edsoo.ru/0b136158
WJIM B TEJIO BpaICHUS
24 KonTtponsHast pabora o bubmuoreka [JOK
teme "Tena Bpamienus" https://m.edsoo.ru/4a33a8ab
[Tonsitue 06 00BEME.
25 OcHOBHBIE CBOICTBA bubmorexa [IOK
. https://m.edsoo.ru/26a03{b7
00BEMOB TeN
[TonsTie 06 006BEME.
26 OcHOBHbIE CBOICTBA bubmmorexa [TOK
. https://m.edsoo0.ru/26a03tb7
00BEMOB TeT
" bubnuorexa [JOK
27 06
PEM THLTHHAPS, KOHyed https://m.edsoo.rw/5513d87b
N bubmuorexa [{OK
28 06
BEM HHIMHIPA, KOHYCa https://m.edsoo.ru/5513d87b
29 OO0béM 11apa U MIoIaIh bu6muoreka [JOK

chepnr

https://m.edsoo.ru/d189bde2
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O0BEM mIapa u wIomaIh

bubnuoreka [JOK

30
chepsnl https://m.edsoo.ru/d189bde2
[ToxoOuele Tena B
MIPOCTPAHCTBE.
31 CI())OTTHI:)HJGHHH MEX, buGmorexa LOK
o . https://m.edsoo.ru/810cfleb
TJIOIIAIIMU TTOBEPXHOCTEH,
00BbEMaMHM MOTOOHBIX T
ITomoOHEbIC Tena B
MIPOCTPAHCTBE.
32 COOTHOIICHUS MEX bubmorexa OK
» . https://m.edsoo.ru/810cfleb
TJIOMIAIMU TTOBEPXHOCTEH,
00BbEMaMH MOTOOHBIX TEI
13 [ToBTOpenue, 06001IIECHNE, https://resh.edu.ru/subject/17/11/
CHCTeMaTH3alys 3HaHUI
34 KonTtponsHast pabora o bubnuoreka [JOK
teme "O0bembl Ten" https://m.edsoo.ru/4a33a8ab
35 Bekrop Ha MI10CKOCTH U B bu6nuorexa IIOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
36 Bekrop Ha mI10CKOCTH U B bubmunoreka [JOK
HPOCTPAHCTBE https://m.edsoo.ru/5caefclb
37 CrnokeHHE U BEIUNTAHHUE bubnunorexa LIOK

BEKTOPOB

https://m.edsoo.ru/23{4f089
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CIl1o)XKeHUE U BEIYUTAHUE

bubnuoreka [JOK

38
BEKTOPOB https://m.edso0o.ru/23f4f089
19 YMHOkKEHHE BEKTOpa Ha bubnuotexa [JOK
YHCIO0 https://m.edsoo.ru/dee379¢eb
40 YMHOKEHUE BEKTOPA Ha bu6muoreka [IOK
YUCIIO https://m.edsoo.ru/dee379eb
Paznoxxenue BexTopa mo
A1 TpEM HEKOMITJIAHAPHBIM bubnmoreka [JOK
BekTopaM. IIpaBuio https://m.edsoo.ru/a28fd74e
napajuienaenumneaa
Pa3noxenue BekTopa 1o
4 TpEM HEKOMITJIAHAPHBIM bubnmoreka [JOK
BekTopam. [IpaBuio https://m.edsoo.ru/a28fd74e
napajuiesaenumneaa
Pemenne 3amau, cBA3aHHBIX
43 C IPUMEHEHHUEM TTPABUII bubmorexa HOK
up N P https://m.edso0o.ru/5a827900
JEUCTBUM C BEKTOPAMH
Pemenne 3anay, cBA3aHHBIX
44 C IPUMEHEHUEM TPaBUJI bubmmorexa [OK
vp N P https://m.eds0o.ru/5a827900
JIEHCTBHM C BEKTOPAMH
KoopanHaTHO-BEKTOPHBIN
45 MeTf npu eIHeHI/II/Ip bubsmorexa LIOK
ATPHD https://m.edsoo.ru/d3alfe30
FEOMETPUUYECKHUX 3a/1a4
KoopamHnatHO-BEKTOPHBIN
P P bubmuorexa [{OK
46 METO]I TIPY PELLICHUU

TCOMCTPHUYCCKUX 3aaa4d

https://m.edsoo.ru/d3alfe30
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[IpsamoyronbHas cuctema

KOOPJMHAT B IPOCTPAHCTBE.

47 Koopannartsl BekTopa bubmmorexa [IOK
P . pa. https://m.edso0o.ru/48db7058
[Ipocreiimme 3a1auu B
KOOpJIMHATAX
[IpssMmoyronbHas cucteMa
KOOPJIMHAT B MPOCTPAHCTBE. Bu6 10K
noIMoTeKa
48 Koo a eKTopa.
pJII/Ii{ TR BEIETOP https://m.edso0o.ru/48db7058
[Ipocreiimme 3amauu B
KOOpJAMHATAX
Yrois Mexay BEKTOpaMH. BuGmnorexa LOK
49 CKanipHoe NpoH3BeACH#E https://m.edsoo.ru/725effc4
BEKTOPOB T '
VYron Mexay BEKTOpamH. Bu6mrorexa LOK
50 CKanipHoe NpOH3BEACHIE https://m.edsoo.ru/725effc4
BEKTOPOB T '
51 Boruncnenue yriioB Mexy bubmuoreka [IOK
HNPSAMBIMH U IITIOCKOCTAMU https://m.edsoo.ru/8efbe78e
57 Brraucnenue yrioB Mexmay Bbubnunoreka [JOK
MNPSMBIMH U TTOCKOCTSAMU https://m.edsoo.ru/8efbe78e
53 [ToBTOpEHME, 0000IIECHNE, https://resh.edu.ru/subject/17/11/
cUCcTeMaTu3alus 3HaHu!
KonTponbhas padota no
54 teme "BexTopsl u bubmuoreka [IOK

KOOpAMHATHI B
npocTpaHcTae”

https://m.edsoo.ru/77¢22fc5
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[ToBTOpenue, 0600IIEHNE U
cHUCTeMaTu3alus 3HaHH.

bu6nuoreka [IOK
55 OcHoBHBIC DUTYPEIL, PAKTHI,
puryper, ¢ https://m.edsoo.ru/1780ba5d
TEOpPEMBI Kypca
TJIAaHUMETPUH
[ToBTOpenue, 0600IIeHNE U
CUCTeMaTH3aIlHsl 3HAaHHH.
56 OcHoBHBIE GUTYPBI, PaKThI buomorexa OK
PP ’ https://m.edsoo.ru/1780basd
TEOpEMBI Kypca
TUTAHUMETPHH
[ToBTOpenme, 0600IIEHNE U
CHCTEMaTH3alMs 3HAHUH.
57 OcHoBHBIE QUTYPBI, (HAKTHI bubmorexa [IOK
YPEL ’ https://m.edsoo.ru/078cd184
TEOpPEMBI Kypca
TUTAHUMETPHUH
[ToBTOpenue, 0600ImIeHNE U
CHUCTEeMaTH3aIus 3HAHHUH.
58 OcHoBHbIE GUTYPBI, PaKThI bubmorexa OK
YPEL ’ https://m.edsoo.ru/078cd184
TEOpEMBI Kypca
TUTAHUMETPHH
[ToBTOpEeHue, 0600IICHNE U
59 CHUCTEMAaTH3aLMS 3HAHUH. bubmuoreka [JOK
3ajauu MIaHUMETPUH U https://m.edsoo.ru/7491efe0
METO/bI UX PEIICHUS
[ToBTOpeHue, 0600IICHNE U
60 CHUCTEMAaTH3alIMS 3HAHUH. bubmmoreka [JOK

38.,[[3‘-11/1 IJIAaHUMCTPHUU U
MCTO/bI UX PCIICHUA

https://m.edsoo.ru/7491efe0
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[ToBTOpeHnue, 06061IeHNE U
CHCTEMAaTH3allNs 3HAHUH.

but6mmoreka [JOK

61
3aga4u TUIaHUMETPUH U https://m.edsoo.ru/4dffda97
METOJIbI UX PEIICHHS
[ToBTOpEHME, 0000IICHUE U

2 cHUCTeMaTH3alrs 3HaHH. bubmuoreka [JOK
3amaun IaHUMETPUH U https://m.edsoo.ru/4dffda97
METOJIbI UX PEIICHHUS
[ToBTOpeHue, 0600IICHNE U
CUCTEMaTH3alMs 3HAHUH.

63 OcHoBHBIE (UTYPBI, (HaKTHI bubmmorexa [TOK

YPEL, ’ https://m.edsoo.ru/74b2ad91

TEOpPEMBI Kypca
CTEpPEOMETPUH
[ToBTOpEeHue, 0600IICHNE U
CHUCTEMAaTH3aLMS 3HAHUH.

64 OcHoBHBIE (UTYpBI, (HAKTHI Bubmmorexa [JOK

YPHL ’ https://m.edsoo.ru/74b2ad91

TEOpEMBI Kypca
CTEpPEOMETPUH

65 [ToBTOpeHnue, 0600IIeHNE U https://resh.edu.ru/subject/17/11/
cUCTeMaTH3aIus 3HAaHUI

66 Nrorosast KOHTposIbHAA bubmuoreka [JOK
pabota https://m.edsoo.ru/ec24dfc2
[ToBTOpeHnue, 0600IIeHNE U

67 CHCTEMAaTH3alMs 3HAHUH 3a bubnuorexa [JOK

Kypc reomerpuun 10-11
KJIaCCOB

https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e

[ToBTOpeHue, 06001IeHUE U
CHCTEMaTH3alMs 3HAHUH 3a

but6mmoreka [JOK

68 Kypc reomerpun 10-11 ! https://m.edsoo.ru/f465d10e
KJIACCOB
OBIIEE KOJIMYECTBO YACOB 68

110 ITIPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

11 KUIIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJbTAThHI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoOro .
00pa3oBaTe/IbHOW NMPOrPaMMBbI CpeHero 001ero o0pa3oBanus
pe3yJbTarta
6 I'eomeTtpus
OnepupoBaTb  HOHSATHIMM: IWIMHAPUYECKas  MOBEPXHOCTb,
61 o0pasyrolye HWINHAPUIECKON MOBEPXHOCTH, LUIMHIP, KOHHUYECKas
. MOBEPXHOCTh, 00pa3ylole KOHUYECKOW TOBEPXHOCTH, KOHYC,
chepudeckas MoBepXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH C1IOCOOBI MOTYYSHHS TEJ BPALLICHHS
6.4 KnaccuduimupoBats B3anMHOE pacIioyiokeHHe chepbl U TUIOCKOCTH
OnepupoBaTh MOHATHSAMH: IIAPOBON CETMEHT, OCHOBAHHWE CETMEHTa,
6.5 BBICOTA CErMEHTa, IIApOBOM CJIOM, OCHOBAHHWE IIApPOBOTO CIIOS,
BBICOTA IIAPOBOTO CJI04, IIAPOBON CEKTOP
6.6 Boruncnate 00bEMBI M IUIOMIAM TMOBEPXHOCTEH Tel BpalleHus,
' rE€OMETPUUECKUX TEJl C IPUMEHEHUEM POpMYyJI
OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIHCAaHHBIM B chepy u
6.7 ONMCAaHHBIN 0KO0JIO cephl, chepa, BIUCAHHAS B MHOTOIPAHHUK WM
TEJIO BpalllEHUs
63 BbluncnsaTe COOTHOLIEHHS MEXIY IUIOHIaJIMHU IOBEPXHOCTEH U
' 00BbEMaMU MOT0OHBIX TET
6.9 N306paxaTh n3yyaemble GUTypbl OT PyKU U C IPUMEHEHUEM IIPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BoInonHATh (BBIHOCHBIE) IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (DUTYpP: BUJIl CBEPXY, COOKY, CHU3Y; CTPOUTh CEUEHUS Tell
BpalllCHUS
W3Bnekarb, HHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HH(OPMALINIO O
6.11 MIPOCTPAHCTBEHHBIX F€OMETPUUECKUX (Urypax, IpeICTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumeHsTH reoMeTpUIECKre (bakThI TUISt pelieHus
6.12

CTCPCOMETPHUICCKUX 3aaad, IMpEAnoJararommnx HCECKOJIbBKO MIIaroB

PCUICHNA, CCJIN YCIOBUA IIPUMCHCHHA 3a/IaHbI B SIBHOU (bopMe




6.13

OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonssaTh ,Z[GfICTBPIH CJIIOKE€HUA BEKTOPOB, BBIYUMTAHUSA BEKTOPOB U
YMHOKCHHA BCKTOpPAa HA YUCIIO, O6’b$ICH$ITI>, KakuMH CBOMCTBaMU OHH

00J1a1aroT

6.15

[IpumensTH NpaBuIIO Napasuieenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB NOHATUAMU: NCKAPTOBBI KOOPAUHATHI B MMIPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpPaA, PaBCHCTBO BCKTOPOB, KOOPAWHATEI BEKTOPA,
yYroia MEXAy BEKTOpaMH, CKaJLIpHOC TMPOU3BCACHUEC BCKTOPOB,

KOJUIMHCAPHBIC U KOMITIIAHAPHBIC BEKTOPLI

6.17

Haxomuts cymmMy BEKTOPOB M IIPOU3BEIECHUE BEKTOPA HA YKCIIO, YOI
MEXKy BEKTOpaMH, CKAIPHOE IIPOU3BEIACHUE, PACKIAABIBATL BEKTOP

10 IBYM HEKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTB IJIOCKOCTh YPABHCHHUEM B ,Z[CKapTOBOf/'I CUCTCMC KOOpAUHAT

6.19

Pemate mpocreiimme reomMeTpuYecKHe 3aJadyd Ha MPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O ME€TOda

6.20

Pemrate 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIICHUN U
HaXO0XJICHHUC reOMCTPHUICCKUX BCIIMYHH 110 o6pa3uaM Ui
aJIropyuTMam, INPpUMCHAA  HM3BECTHBLIC MCETOJAbI IIpU  PCHICHUH

CTaHAAPTHBIX MATEMATUYCCKUX 3a/lav

6.21

[IpumenaTH IpocTenIne IIpOrpaMMHBIE cpeacraa u
JNEKTPOHHO-KOMMYHHKAI[MOHHBIE CHUCTEMBI pu peleHnn

CTCPCOMECTPHUUYCCKUX 3a/lav

6.22

[IpuBOIUTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOIE

1 )KHU3HHU, paCliO3HABATh MPOABJIICHHE 3aKOHOB I'COMCTPHUHU B HCKYCCTBE

6.23

IIpuMeHATH TMONYYEHHBIE 3HAHUSA HAa IPAKTUKE: aHAJIU3UPOBATH
peanbHble CUTyallUd U IPUMEHATH U3YYEHHBIE MOHATHS B IpOLEcce
[OMCKA PEUIeHUs] MaTeMaTU4eCKH COPMYIUPOBAHHOU MPOOIEMBI,
MOJCJIMPOBAaTh  peajbHbIE CUTyallud Ha  S3bIKE TI'E€OMETPHH,
HCCIIEN0BAaTh IIOCTPOEHHBIE MOZEJIH c HCIIOJIb30BaHUEM
reOMETPUUECKUX MOHATUH M TeopeM, ammapara ainreOphl, pelarb
MIPAKTUYECKHUE 3aJa4U, CBA3AHHBIE C HAXOXICHUEM I'€OMETPUYECKUX

BEINYNH




HNPOBEPAEMBIE DJIEMEHTDBI COAEP KAHUA

11 KITACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

I'eomerpus

6.1

[{unmHapuyYeckas HOBEPXHOCTh, 00pa3yroliye UIHHIPHYECKON TOBEPXHOCTH, OCh
WINHAPUYECKON MoBepXHOCTH. L{unuuap: ocHOBaHMA U OOKOBask MOBEPXHOCTH,

oOpasytomas 1 oCh, TUIOIIaab OOKOBOW U TTOJIHOW TTOBEPXHOCTH

6.2

Konundeckass mMOBEpXHOCTh, 0Opa3ylolue KOHUYECKOW TOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKOH moBepxHocTU. KOHyC: OCHOBaHME M BepIInHa, 00pa3yromias
U OCh, IUIOMIAJb OOKOBOW ¥ TIOJIHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yrolye 1 BbICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTh

6.3

Codepa u map: nentp, paauyc, AMaMeTp, MIoaab NOBEpXHOCTU cdephl. B3anmuoe

pacriosioskeHue cepbl U IIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe, miomanb

cdepbl

6.4

N300pakeHue Tes BpallleHus Ha IJI0CKOCTU. Pa3BépTka mumHapa U KOHyca

6.5

KoMOunanmuu Ten BpalleHUss U MHOTOTPaHHMKOB. MHOTOTpaHHUK, OMMCaHHBIN

okoJio chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, WM TEJIO0 BpallleHUs

6.6

[Tonsitne 06 00bEMe. OcHOBHBIC cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO MapajuieNienumea W cieAcTBus u3 He€. OO0BEM IMIMHIpA,

koHyca. O0BEM mapa u rionaab chepsl

6.7

[TogoOubie Tema B mpocTpanctBe. COOTHOMIEHUS MEXAY  IJIOMIAISIMU

MMOBEPXHOCTEN, 00bEMaMH MTOJOOHBIX TEI

6.8

Ceuenus mwimHapa (TMapajuieibHO M MEPIEHIUKYJSIPHO OCH), CEYEHHUs KOHYyca

(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE Yepe3 BEPILNHY ), CEUEHHUs LI1apa

6.9

Bekrop Ha mimockoctd M B mpocTtpaHcTBe. CIIOXKEHHWE W BBIYMTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4Kciio. PaznokeHue BeKTopa Mo TpEM HEKOMILJIaHAPHBIM
BektopaM. IIpaBuno mapamnenenunena. Pemienwe 3agad, CBS3aHHBIX C

IIPUMEHEHNEM MTPABUJI ACUCTBUI C BEKTOpaMU

6.10

Hp}IMOYFOJ'ILHaH CUCTCMa KOOpAWHAT B IIPOCTPAHCTBC. KOOp,I[I/IHaTBI BCKTOpaA.
HpOCTGﬁHIHG 3alauyu B KOOpJAHHATaXx. Yron MCKAY BCKTOpPAMH. CKaJ’IHpHOG
MMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCXKAY MPAMBIMH U INIOCKOCTSAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHUHA FEOMETPUUECKUX 3a/1a4




IMPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHEI'O OBILIET'O OBPA3OBAHUSI

Kon
NpoBepPseMOro
TpedOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeAMETHBIM pe3yJibTaTaM
O0CBOCHHUS OCHOBHOI1 00pa30BaTe/ILHOI MPOrPaMMBbI CpeIHEro
o01ero oopazoBaHus

Brnanenue metomamu J10Ka3aTeNbCTB, AITOPUTMAMH PELICHHS 3ajad;
yMeHHe (OpMYJIMpOBAaTh M ONEPHUPOBATh MOHATHUSMH: OIpElelICHHE,
aKCHOMa, TeopeMa, CIIeJICTBHE, CBOHCTBO, NMPH3HAK, JOKA3aTEIbCTBO,
paBHOCWIIbHBICE  (JOPMYJIHMPOBKH;  TPUMEHSTH  HMX;  YMCHHE
¢dopMynrpoBaTh O00paTHOE W TPOTUBOIOJIOKHOE YTBEP)KICHUE,
NPUBOAUTH TPHUMEPHl M KOHTPIPUMEPHI, HCHOIB30BATH METOJ
MaTeMaTH4ecKou WHTyKIINY; POBOANUTH J0Ka3aTeIbHbIe
pacCyXIeHHs TpU peIIeHWH 337a4, OLEHHWBATh JIOTHYECKYIO
MPaBUIBHOCTh PACCYXKIEHHUH; YMEHHE ONEepUpOBATh TOHATHIMU:
MHOYECTBO, MOAMHOXXECTBO, ONEpalMy HaJ MHOKECTBAMH; YMEHHE
UCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN amnmapaT Ui ONUCAHUS
peabHBIX TPOLIECCOB U SBJICHUH M MPH PEIICHUH 33734, B TOM YHCIIe
U3 JPYTHX y4eOHBIX NPEIMETOB; yMEHHE ONEpUpOBATh HOHSATHUAMHU:
rpad, cBs3HBIN rpad, nepeBo, HUKI, rpad Ha IUIOCKOCTH; YMEHHE
3aJaBaTh M ONKMCHIBATH  Trpadbl  Pa3sIUYHBIMH  CIIOCOOaMU;

HUCIIOJIB30BaTh l"pa(bbl IIpU pCUHICHUH 3a1a4

YMeHue onepupoBaTh NOHATUAMHU: HaTypajJbHOE YHUCIIO, LIEJI0E YUCIIO,
CTENEHb C IEJIbIM I0Ka3aTelieM, KOPEHb HATypajJbHOW CTEIIEHH,
CTENEHb C PALIMOHAIBHBIM I10KA3aTeIEM, CTENEHb C JEHCTBUTEIbHBIM
noKaszaTejaeM, JorapupM UuCia, CHHYC, KOCHHYC U TaHIEHC
MIPOU3BOJIBHOTO YHMCJA, OCTAaTOK 10 MOJYJIO, PAallMOHAIBLHOE YHUCIIO,
UppALMOHAIBHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  LEJBIX,
palMOHAIbHBIX, JEHCTBUTENIBHBIX 4YHCEN; YMEHHME HCIOJb30BaTh
MPU3HAKU JIETMMOCTH, HAMMEHBIINN OOIIMIA JeNuTeNb U HauMEHbIIee
of1iee KpaTtHoe, alroput™ EBKina npu pemeHny 3ajay; 3HakOMCTBO
C Ppa3IMYHBIMM TIO3WLUOHHBIMU CHCTEMaMHU CUUCJICHUS, yMEHHE
BBITOJIHATH BBIYUCIICHHE 3HAUYCHUH U MTPeoOpa30oBaHus BEIPAXKEHUH CO
CTENICHIMHU " Jorapupmamu, npeoOpa3oBaHus
OpOOHO-pALlMOHATBHBIX  BBIPAXEHHUH;  yMEHHE  ONEpPHpOBATH
MOHATHSIMH:  TIOCJIEIOBATENIbHOCTh, apu(mMeTuyeckas mporpeccus,

reoMeTpUuecKast nporpeccus, OECKOHEYHO yObIBarowas




reoMeTpuuecKas Iporpeccusi; yMeHHle 3aJaBaTh M0CIe10BaTeIbHOCTH,
B TOM 4YHCIE€ C TOMOILIbIO PEKYPPEHTHbIX (opMyl; yMeHHe
ONEpUPOBATh TOHATHUSAMHU: KOMIUJIEKCHOE YMCIO, CONpPSKEHHBIE
KOMIUIEKCHBIE 4YHCJIa, MOJYJIb U apryMEHT KOMIUIEKCHOIO 4MCIIa,
dopma  3amMCH  KOMIUIEKCHBIX  YHCEN (reomeTpuyeckas,
TPUTOHOMETpUYECKass M airedpauueckas); yMeTb I[POU3BOAMUTH
apupMeTHYecKue IEHCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMU; IPUBOAUTH
MpUMEpPbl  UCIOJb30BAaHUS KOMIUJIEKCHBIX YHCEN; ONEpUpOBaTh
HNOHATHSIMM: MaTpuua 2xX2 u  3X3, onpenenurenab MaTpHIlb,

TeOMCTpI/I‘lCCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh NOHITUSAMU: palliOHAIbHBIC, UPPAILIMOHAIILHEIE,
MOKa3aTelbHbIE, CTEIIEHHBIE, norapudmuyueckue,
TPUTOHOMETPUUYECKHE YpaBHEHHs] W HEPaBEHCTBA, HUX CHCTEMBI;
YMEHHE OINEepUpOBaTh TMOHATUSAMHU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHCHHE, HEPABEHCTBO, CHCTEMa YPaBHCHHM M
HEPaBEHCTB, PaBHOCUJIBHOCTh YPaBHEHUW, HEPABEHCTB U CHUCTEM;
YMEHHUE pellaTh YpaBHEHHUS, HEPABEHCTBA M CHCTEMBbI C MOMOILBIO
Pa3IUYHBIX MPUEMOB; pelllaTh YpaBHEHUS, HEPABEHCTBA M CUCTEMBI C
rapamMeTpoM; MPUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI IS
pelieHus: MaTeMaTHYeCKUX 3a/lad U 3a7ad U3 Pa3INMYHbIX objacTei

HAaYKHU U PEATbHOM KU3HU

YMeHue omnepupoBaTh MOHATUSAMU: (GYHKIUS, YETHOCTh (YHKUUH,
MEPUOTUIHOCTD (DYHKIIMH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTD
¢GbyHKIMH, BKCTpeMyM (yHKIMM, HauOoJbllee W HauMEHbIee
3Ha4eHUs (PYHKUMU Ha TPOMEXKYTKE, HempepbiBHAs (YHKIHA,
acUMIITOTHl Tpaduka (yHKIMH, IepBas M BTOpass IPOU3BOJHAs
(GyHKIUMM, TeOMETPUYECKUd U (PU3UYECKHIl CMBICT MNPOU3BOAHOM,
nepBooOpa3Hasi, ONpeACNEHHBI WHTErpaj; yMEHHE HaxOIHUTh
acUMIITOTHl Tpaduka (QyHKIUH, yMEHUE BBIYUCIATH MPOU3BOJHBIE
CYMMBI, IPOM3BEACHUS, YACTHOT'O M KOMITO3UIIMU (DYHKIMH, HAXOAUTh
ypaBHEHHE KacaTeIbHOM K rpaduky (QyHKIUM; yMEHHE HaXOAWUTh
MIPOM3BOJHBIE DJIEMEHTapHbIX (YHKUUN; YMEHHE MCHOJIb30BaTh
MIPOU3BOJIHYIO JUISI UCCIIEOBAHUS (DYHKIMN, HAXOIUTh HAUOOJbIINE U
HauMEHbIINE 3HaYCHUS (QYHKLUI; CTPOUTH TpaMKd MHOTOUJICHOB C
UCIOJIb30BAaHMEM allllapaTa MAaTeMaTU4eCKOro AaHalu3a; NPUMEHATh
IPOM3BOJHYIO Il  HAXOXKIEHUS  HAWIy4dIIero  peleHus B
MPUKIIAJHBIX, B TOM YHCIIE COIMATBHO-3KOHOMUYECKUX B (PU3UIECKHIX
3aJauax; HaXOAUTh TUIOMAAN U 00BbEMBI (DUTY C TIOMOIIBIO HHTETPAIa;

NPUBOAUTH NIPUMCPBI MATCMATUYCCKOI'O MOJCIIMPOBAHUA C ITIOMOIIBIO




nuddepeHInaTbHbIX YpaBHEHHH

YMeHue onepupoBaTh MOHATUAMHU: rpaduk (yHKIUH, oOpaTHas
¢byHKUIMA, KOMIO3ULUS (QYHKIUH, TuHEeHas QyHKIUsA, KBaJpaTHUHas
GbyHKIMS, — panuoHanmbHas — (QYHKUOMS,  CTereHHas  (yHKIUS,
TPUTOHOMETpHUYECKHE (YHKIHH, OOpaTHbIE TPUTOHOMETPUIECKHE
GbyHKIMHM, TOKa3zaTelnbHas W Jorapudmuyeckas (QyHKIUH;, yMEHHE
CTPOUTH I'paUKU U3YUYEHHBIX (PYHKLUH, BBIIOIHATH IPeoOpa3oBaHuUs
rpa¢ukoB  (QYHKIMHA, HCIONB30BaTh TpapuKU Ui HU3Y4YEHHUs
MPOLIECCOB ¥ 3aBUCUMOCTEH, ITPH PELICHUH 3aa4 U3 APYTUX y4eOHBIX
MPEeIMETOB M 3a7ad W3 PEajbHON JKU3HU; BBIpaXaTb (opMyIaMu
3aBHCUMOCTH MEXKJy BEIMYMHAMHU; HCIIOIB30BaTh CBOWCTBA U
rpaduku QYyHKIHMNA JUIs pelIeHus] ypaBHEHUH, HEPaBEHCTB U 3ajay ¢
napameTpamu; U300pakaTh Ha KOOPJHMHATHOHM IIOCKOCTH MHOXECTBA

pellIeHNI ypaBHEHHM, HEPABEHCTB U UX CUCTEM

YMeHue pemars TEKCTOBBIE 3aa4M Pa3HbIX THIOB (B TOM YHCIE Ha
MPOLIEHTHI, 10JIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTb TOBApOB
W YCIOyr, HajorW, 3ajJa4yd M3 O0OJIaCTH YIpPAaBIICHUS JIUYHBIMU U
CEMEHHBIMU (UHAHCAMM); COCTaBJATh BBIPAXKEHUS, YpaBHEHUS,
HEpPAaBEHCTBA M HUX CHUCTEMBI II0 YCJIOBHMIO 3aJadd, HCCIENOBATh
MOJIyYEHHOE PELICHNE U OLIEHUBATh MPABJIONOA00HOCTh PE3yIbTaTOB;
yMEHUE MOZCIMPOBATh PEalIbHbIE CUTyalldd Ha SA3BIKE MATEMAaTUKH;
COCTABJISITh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U MX CUCTEMBI IO
YCIIOBUIO  3aJayd, MCCIEAOBAaTb  IIOCTPOCHHBIE  MOJAEIH  C
HCIIOJIb30BaHUEM amnmnapara anreOpsl, UHTEPIPETUPOBATH

MIOJTyYEHHBIH pe3yiabTaT

YMeHue onepupoBaTh IMOHATUSMH: CpenHee apu(MeTHUecKoe,
MeaMaHa, HanOoJbllee 1 HauMEeHbIlee 3HAaYeHUs], pa3Max, JUCIEepPCHs,
CTaHIapTHOE OTKJIOHEHHE YHCIOBOTO Habopa; yMEHHE H3BJICKaTh,
MHTEPIPETUPOBATh UH(POPMAIIHIO, MPEACTABIEHHYIO B TablMIax, Ha
auarpammax, rpadukax, OTPaKaloI[yld CBOHCTBA  pPEaJbHBIX
MPOIIECCOB M SIBJIICHUH; MPEACTaBIATh MHPOPMALHUIO C MOMOIIBIO
TaOJaMIl U JUarpaMM; HCCIEOBaTh CTATUCTHYECKUE JaHHBbIE, B TOM
yyclie C MpPUMEHEHHEeM TIpadUyecKux METOJ0B M 3JIEKTPOHHBIX
CpeacTB; TpaduyecKud HCCIEAOBaTh COBMECTHbIE HAOIIOJEHUS C

MIOMOILBIO AarpaMM pacCEUBAHMS U JINHEWHOU perpeccun

YMeHnue onepupoBaTh MOHSITUSMH: CIYYalHBIM OMNBIT WM CIy4YailHOE
COOBITHE, BEPOSTHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYUCISATH

BEPOATHOCTL C HUCIOJIb30BAHHUEM rpa(bnquKHx MCTOHOB; MPUMCHATH




(OpMyIIBI CIIOKEHUS U YMHOXEHHS BEPOSITHOCTEH, (popMyiy MmOIHOM
BeposTHOCTH, (opmyny bepHymnn, komOuHaTOpHBIE (aKTBl |
(hopMyJibl; OLIGHMBATh BEPOSATHOCTH PEAIBHBIX COOBITHI; YMEHHE
OTepUpPOBATh TMOHATUSAMH: Ciy4yallHas BEJIMYMHA, paACIpEACIICHHUE
BEPOSITHOCTEH, = MareMaTUYeCcKoe  OXWJAHUEe,  JUCIepcus |
CTaHIApTHOE  OTKJIOHEHWE CIy4alHOH  BEJIMYUHBI,  (PYHKIIHH
pacmpeneneHus W IUIOTHOCTH PaBHOMEPHOTO, TOKa3aTeIbHOTO U
HOPMAJIBHOTO paclpele]ieHu; YMEHHE UCIOJIb30BaTh CBOMCTBA
W3YUYEHHBIX paCHpelesiCeHUl Jig peleHus 3a7ad; 3HAaKOMCTBO C
MOHATHSIMH:  3aKOH  OOJNBIIUX  YHCEN, METOABl  BBIOOPOUYHBIX
WCCIIeIOBaHMUI; yMEHUE NPUBOAUTHL MPHUMEPHI MPOSBICHUS 3aKOHA
0O0JIBIIKMX YHCENl B MPUPOAHBIX U OOLIECTBEHHBIX SBIICHUSX; YMEHHE
OTepUpPOBaTh  TOHATHUSIMHU:  COUYETAHHUE, TIEPECTAHOBKA, YHUCIIO
COUETaHWI, YHCIO TMEpPeCTaHOBOK; OwHOM HploTOHA; yMeHHe
MPUMEHSITh KOMOWHATOpHBIE (DAKThl M PACCYKICHUS S PELICHUS
3a/la4y; OLIEHWBATh BEPOATHOCTH pEANbHBIX COOBITHI; COCTaBIATh
BEPOSITHOCTHYIO ~ MOJIENIb W WHTEPIPETHPOBATH  IMOJTYUYEHHBIN

pe3ynbTar

YMeHue onepupoBaTh MOHATHAMM: TO4YKa, MpsiMas, IIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YIJIA, IUIOCKUH Yrol,
JIBYI'PAHHBIN YIoJl, TPEXTPAHHBIM yIoJ, CKPELIUMBAIOIIMECS IPSMBIE,
MapaJuIeIbHOCTh U MNEPHEHAUKYJSIPHOCT MPSIMBIX M ILIOCKOCTEH,
YTOJI MEXIY NPSAMBIMH, YTrOJI MEXKIY NPSAMON U INIOCKOCTBIO, YIOJ
MEXy IUIOCKOCTSIMH, PAacCTOSHUE OT TOYKM JO0 IIIOCKOCTH,
paccTosiHuE MEXAY MNPAMBIMH, PACCTOSHHE MEXAY IUIOCKOCTIMU;
YMEHHE HCIOJb30BaTh NPHU PEIICHHM 337ad H3y4YEeHHBIE (DAKTHl U
TEOpEeMbl IUIAHUMETPUHM; YMEHHE OLICHHBAaTh pa3Mepbl OO0BEKTOB
OKpYKaroIllero MUpa; CTPOUTh MaTeMaTUYECKHE MOJAEIU C IOMOILBIO
T€OMETPUYECKUX IOHATUM W BEJIWYHH, PEIIATh CBSI3aHHBIE C HUMH

IMPAKTUYCCKHUE 3a a4
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YMeHue onepupoBaTh MOHATHAMM: IUIOIIAAb (QUIYphl, OO0BEM
Gurypsl, MHOTOIpDAaHHUK, IPaBWIbHBIH MHOTOIPDAaHHHUK, CEUYEHHE
MHOTOTpaHHMKa, KyO, mapajuienenunesn, npusma, nupamuaa, purypa
U TOBEPXHOCTh BpAIlEHUs, LWIMHIP, KOHYC, IIap, cdepa, Mmiomaib
cheppl, IUIOMAAb IOBEPXHOCTH NHUPAMHUIbI, MPU3MBI, KOHYCA,
WInHApa, 00BEM Kyba, MpPSIMOYrOJbHOTO MapajuleeNnuIesa,
NUpaMMIbl, TpPU3MBL, IUIMHApA, KOHyca, Iapa, pa3BEpTKa
MIOBEPXHOCTHU, CEUYEHUsI KOHyCa W LIMIMHAPA, Napauie]IbHble OCH WU

OCHOBAHMIO, CCYUCHUC IIapa, IUIOCKOCTb, KacCarouasacs C(I)epLI,




UWINHIpa, KOHYCa; yMEHHE CTPOUTh CEYEHHE MHOTOTpPaHHHKA,
n300paxkaTh MHOTOTPAaHHUKHU, (PUTYPHI U MTOBEPXHOCTU BPALLEHUS, UX
CEYCHHS, B TOM YHCIIC C MOMOIIBIO AJIEKTPOHHBIX CPEJCTB; YMCHHE
MPUMEHSTh CBOWCTBA T'E€OMETPUYECKHX (HUTYp, CaMOCTOSTEIBHO
(dbopMynupoBaTh OINpeAeNeHUs U3y4aeMbIX (QUTyp, BBIIBUTATH
TUMOTE3bl O CBOMCTBaX M MpH3HAKaXx TeOMETpUYecCKUux Guryp,
00OCHOBBIBATh ~WJIM  ONpPOBEpPrarh HX; YMEHHE  IPOBOAUTH
KiIaccupukanuio GUryp 1O pa3IUYHBIM TMPU3HAKAM, BBITIOJIHSITH

HCOGXOI[I/IMBIC JOIMOJIHUTCIIbHBIC ITOCTPOCHUA
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VYMmenne OINCpHUPOBATH TMOHATHUAMU: OBUXCHUC B IIPOCTPAaHCTBE,
napajule/ibHbIi  MEPEHOC, CHMMETPHUsS Ha IUIOCKOCTH H B
MPOCTPAHCTBE, IOBOPOT, Tpeodpa3oBaHKe MMOA00Us, MMOJ00HBIC
GbuUrypbl; yMEHHE paclio3HaBaTh PaBHBIC M MOAOOHBIE (PHUTYPHI, B TOM
qucie B IPUPOJE, HCKYCCTBE, AapXUTEKType; HCIOJIb30BaTh
TCOMECTPUYCCKUC OTHOIICHHWA IIpU PCIICHHM 3aJad, HaXOAWUTb
reOMETPUYECKHE BEIUYMHBI (JUITMHA, YTOJI, IUIoHanb, O0O0BEM) mpu
pellieHNH 3ajad W3 JIPYrUX YYeOHBIX NPEAMETOB U M3 peallbHOU
KU3HU; YMCHHE BBIYUCIIATH TCOMETPHUYCCKUE BEITUUUHBI (IJTHHA, YTOJI,
WIoMm@aab, 00bEM, IUIOIIA[Ab TMOBEPXHOCTH), HCIOJB3YS H3Yy4YCHHBIC
(bOPMy.]'II)I " METOABbI, B TOM YHUCJIC: IUIOIIAAb IMMOBCPXHOCTHU IMUPAMUIbI,
OpU3MbI, KOHyCa, IWIMHApa, IUomanb cdepbl; 00BEM KyOa,
MPSIMOYTOJILHOTO TapaUIeICIUIIeIa, TMPaMUIbI, TPU3MbI, [AIHHIPA,

KOHYCa, HIapa, YMCHUC HAXOAWUTb OTHOIICHHC 00BEMOB HO,I[O6HBIX

duryp
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YMeHue omnepupoBaTh MOHATUSAMHU: HPSIMOYTOJNbHAs — CHCTEMa
KOOpJMHAT, BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpA,
CyMMa BEKTOpOB, IMPOM3BEICHHE BEKTOpAa Ha YMUCIO, Pa3IOKEHHE
BEKTOpa 1O 0a3ucy, CKalspHOE NPOM3BEACHUE, BEKTOPHOE
MPOU3BEJICHUE, YIroJl MEXIy BEKTOpaMHU; YMEHHE HCIOJIb30BaTh
BEKTOPHBIA M KOOPIWHATHBIA METOJ JJISl PEHICHUS F€OMETPHUYECKHUX

3a/1a4 ¥ 3aJ1a4 APYyTUX y4eOHBIX MPEIMETOB
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YMeHnne BbIOMpATh TMOAXOISANIMNA METOJ JUIsl PEIICHUs 3aadyu;
MOHUMAHUE 3HAYUMOCTH MATEMAaTUKH B HU3YYCHUU TMPUPOJHBIX H
OOIIECTBEHHBIX TPOIECCOB U SBIICHWH; YMEHUE paCIO3HABAThH
MPOSIBJIEHUE 3aKOHOB MATEMATHKU B HMCKYCCTBE, YMEHUE NMPUBOAUTH
MpUMEPbl MAaTEMAaTUYECKUX OTKPBITUA POCCUMCKOM U MHUPOBOM

MaTE€MaTHYECKOU HayKH




IHEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA
EI'S 10 MATEMATUKE

IIpoBepsieMblii 371eMeHT CO/IEPKAHMS

Kox
1 UYucna u BBIYUCIEHUS
1.1 HarypanbHble u nenbie ynucna. [IpusHaku 1eIMMOCTH LENBIX YUCET
1o Panmonaneupie uncna. OOBIKHOBEHHBIE U JE€CATUYHBIE JApOOHU, MPOLEHTHI,
' OecKOHEYHbIE IEpUOANYECKHE ApOodU
13 Apudmerndeckuit KOpPEHb HaTypajibHOU CTEIICHH. HevictBus c
' apupMeTHIECKUMU KOPHSIMH HaTypajJbHOU CTEIIEHU
L4 Crenenb ¢ uenbliM MokaszateneMm. CTeneHb C palUMOHAIBHBIM IOKA3aTENIEM.
' CBoiicTBa CTENEHN
L3 CuHyC, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHIE€HC YHMCIIOBOTO apryMEHTa
1.6 Jlorapudm yucna. [lecaTuynble U HaTypajibHbIE JOrapupMbl
JleiicTBUTENbHBIC YUCTA. APUPMETHYCCKHE OMNEPAUUd C JCHCTBUTEIHLHBIMH
1.7 yuciaamu. [IpuOmmkEHHbIE BBIYMCICHHS, NpPaBWIa OKPYIJICHHSA, NPUKUIKA H
OLICHKA pe3yJIbTaTa BEIYUCICHUN
1.8 [TpeoOpazoBaHue BEIpaKEHUI
1.9 KommiekcHsle uncna
2 VYpaBHEeHUs U HEPABEHCTBA
2.1 Lenblie u 1poOHO-paIOHAIbHBIE YPaBHEHHUS
2.2 HppauuroHanbHbIe YpaBHEHUS
2.3 TpuroHomeTpuyeckre ypaBHEHUS
24 [Toka3zarenbHble U JTOrapupMUIECKHE yPAaBHEHHS
2.5 [enbie 1 TpOOHO-paAIMOHATBHBIE HEPABEHCTBA
2.6 NppannoHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U TorapuMUUECKHEe HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Martpuna cuctemMsl TMHEWHBIX ypaBHeHUN. OnpeenTenb MaTpHULbl
3 QyHKIUHN U TpadUKU
3.1 OynHkuus, cnocodsl 3ananusa GyHkuun. ['paduk Gynkmuu. Bzaumuo obpatHbie




byukun. YétHele u Heu€THBIE QyHKIMH. [leproanueckue GpyHKIun

OO6nacTp ompeneneHuss ¥ MHOXKECTBO 3HaueHWH QyHkumu. Hymu ¢yHkuuu.

HpOMe)K}/TKI/I 3HaKOIIOCTOAHCTBA. HpOMe)KyTKI/I MOHOTOHHOCTH (I)YHKLII/II/I

32 Maxkcumymbl 1 MUHMMYMBI (pyHKIMM. HamOosbliee U HauMeHblee 3HauYEHUE
(GYHKIIMN Ha IPOMEXKYTKE
13 CrenenHas (yHKIMsSI C HAaTypaJbHbIM M LieNbIM IoKa3zareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U Tpavik KOPHS 1-0l CTENIEHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u norapupmMudeckas GyHKIUU, X CBOHCTBA U TpaUKH
3.6 Touku paspeiBa. AcuMnToThl TrpadukoB QyHkuil. CpoiicTBa (QYHKIMIM,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocienoBaTeabHOCTH, CIOCOOLI 3aaHUsI IOCIEI0BATEILHOCTEN
13 Apudmernueckass U reoMerpuyeckas mnporpeccuu. Dopmyna  CIOXHBIX
' IIPOLIEHTOB
4 Havana maTemMaTnyeckoro aHanusa
4.1 [TpousBonnas Gpynkiuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (QYHKIUN
[IpumeHeHre NPOU3BOAHON K HCCIEAOBaHHIO (YHKIUI HAa MOHOTOHHOCTH U
4.2 OKCTpeMyMbl. HaxoxaeHne HauboJIbIIero ¥ HAaMMEHBIIETO 3HA4YCHUS (PyHKIUH
Ha OTpE3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoxecTBa U JIOTHKa
5.1 MHoecTBO, onepanun Haj MHOKecTBaMH. JlnarpamMmel Jiinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTUKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepostHoCcTh
6.3 Komb6unaropuxka
7 ['eomeTrpus
7.1 Purypsl Ha INIOCKOCTU
7.2 IIpsiMBbIE U TNIOCKOCTH B IIPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena u NOBEPXHOCTH BpaICHUS
7.5 Koopaunatsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eomerpus. 10-11 ximacc. Atanacsan JI.C., byty3oB B.®., Kagomues C.b. u ap.

AxuunonepHoe o6iectBo «M3narensctBo «IIpocBemienne

METOINYECKHUE MATEPHUAJIBI U YYUTEJIA

* Maremaruka: reomerpusi: 10-11 knaccsl: 6a30BbId U yriTyOJeHHBINA
YPOBHH:METOINYECKHE pekoMeHaanmu kK yueonuky JI. C. AtanacsHa, B. ©.
byry3oga, C. b. Kagomuesa u ap.

* M.A. Nuenckas. ['eomerpus. Kourponbabie padoTsi. 10-11 kiacchbr

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

https://resh.edu.ru/subject/17/11/
https://semenova-klass.moy.su/index/geometrija 10 11 klassy/0-23
https://www.yaklass.ru/p/geometria?YklIShowAll=1#program-11-klass
https://nsportal.ru/shkola/algebra/library/2015/01/25/ssylki-na-tsor-i-eor-polez

nye-sayty-urokov



