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INOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma ydeOHoro kypca «I'eomerpus» 0a30BOro ypoOBHS s
oOyuarormuxest 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DeaepanbHOTO
rocyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHApTa CPEAHEro O0IIero oOpa3oBaHus,
C YuéTOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, MPEABABIIEMBIX K
MaTEMaTHIECKOMY OOpa30BaHUIO, ¥ TPAAWIMN POCCHICKOTO 0O0pa3oBaHUA.
Peanuzanus nporpamMMbl 00ecTieunBaeT OBIAJACHUE KIFOYEBBIMU KOMIETEHITUSIMH,
COCTABJISIIOIIMMHU OCHOBY JJIS CaMOPa3BUTHs M HENPEPHIBHOTO 0O0pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIBHOIO PpPa3BUTHUS
JUYHOCTU O0yYarOIIUXCSl.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TI'€OMETPHHM Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBanusi OOYyCJIOBJIEHA MPAKTHUYECKOW 3HAYMMOCTHIO METAlpPEAMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYYCHHS] TCOMETPUU B HAIPaBICHUU JUYHOCTHOTO
pa3BuTus oOydaromuxcsi, (GopMUpOBaHUS (PYHKIIMOHAIBHOM MAaTeMaTUYECKOU
IPaMOTHOCTH, U3YUYEHUS IPYTUX YICOHBIX TUCIUIUINH. Pa3BuTne y o0ydarommxcs
MPABUWIBHBIX MPEACTABICHUA O CYIIHOCTH W MPOUCXOXKICHUU TECOMETPUUYECKHX
a0CTpakIuii, COOTHOIICHUH PEATbHOTO W HJICATBHOTO, XapaKTEpe OTpPaAXKEHUs
MAaTEMATUYECKOM HAyKOW SBJICHUW M TMPOLECCOB pPEAIBbHOTO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMAaTHYECKOTO MOJACIUPOBAHUS B HAYTHOM
MO3HAHWHU U B MPAKTUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
y4YalllMXxcsi, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OO0I1IeCTBE.

['eomeTpust SBISICTCS OJHMM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEeYMBAEeT BO3MOXHOCTb H3Y4YEHHS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOU HAMPaBIEHHOCTH, TaK M TYMaHUTAPHOU.

Jlornyeckoe MbIIUieHHEe, (GopMUpPyeMoe MpU U3YYEHUH OOyYarolnuMucs
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH IIETIOYKH JJOTUYECKUX YTBEPIKICHUN
B XOJI¢ pCUICHUS TEOMETPUYECCKUX 3a7ad, YMEHHE BBIIBUTAaTh M OIPOBEpPraTh
TUTNIOTE3bI HETIOCPEACTBEHHO WCTONIB3YIOTCS TP PENICHUH 3a7ad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHue OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 001acTIX AeATENbHOCTH dYenoBeka. OpHEHTalus 4eloBeKa BO BPEMEHH WU
MPOCTPAHCTBE — HEOOXOJAUMOE YCIOBHE €ro COIMaabHOro ObITusA, (opMma
OTPaXXEHUSI OKPYKAIOIIETO MHUPA, YCIOBHE YCICITHOTO TMO3HAHUS U AKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENHLHOCTH. OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamMu O0O0bEIUHSET pa3Hble BUIbl y4eOHOH U TPYAOBOM JAESITEIBHOCTH,



SBIIAETCSI OJHUM W3 MPOQPECCHOHAIBHO BaXXKHBIX KA4yeCTB, MOITOMY aKTyallbHa
3a7a4a (HOpPMUPOBAHUS Yy OOYUYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBHUJIHOCTH OOpa3HOrO MBIIUIEHUS — CYILIECTBEHHOI'O KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JACATEIHHOCTH 110 MHOTUM HAIPaBJICHUSIM.

Llens ocBoeHust mporpamMmbl ydeOHOro kypca «l'eomerpus» Ha 6a3zoBOM
ypoBHE 00yueHuss — oOieoOpazoBareibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyyaronuxcst ~ yepe3  oOecredyeHWe  BO3MOXKHOCTM  NPUOOPETeHHs] U
WCIIOJIb30BAHUSA CHCTEMATHUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCUCTBU,
CHEeIU(PUUHBIX T€OMETPUHU, BO3MOXKHOCTH YCIEIIHOTO MPOIOJKEHUST 00pa30BaHus
0 CTICIIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAHBIM UCIIOIb30BAHUEM T'€OMETPHH.

[Iporpamma no reoMerpuu Ha 0a30BOM YPOBHE IMpeJHA3HAYEHA s
00ydaromuxcsi CpeAHEH MIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUN
Ha YPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum 00pa3oMm, oOydaromuecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOMTH OOIIME MaTeMaTHYECKHE YMEHHsI, CBS3aHHbIC
CO cCHeuu(puKOd TEOMETPUU U HEOOXOJIMMBbIE IS JKU3HH B COBPEMEHHOM
oOmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh M3YUYHTh T'€OMETPHUIO Ooliee
rIyOOKO, €CIM B JajJbHEWIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPUYECKHX
3HAHUAX B MPOPECCHOHATBLHON ACSITENbHOCTH.

JlocTmkeHHe 1eNM OCBOECHHUS MpPOrpaMMbl OOECIEUMBAETCS pPELICHHEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMHM  3aJadyaMud  OCBOCHHS  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (OpMHpOBAaHHWE TIPEACTABICHUS O TEOMETPUM KaK YacTU MHUPOBOU

KyJbTYpPbI U OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOLUIIM MHPOM;

e (dopMHpOBaHUE TPEACTABJICHUS O MHOTOTPAHHHKAX M TeJaX BpalllCHUS
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENSX, TO3BOJISIONINX OMUCHIBATH
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOUIEro MUPA;

e (QopmMupoBaHHE YMEHHUS paclo3HaBaTh Ha YepTEkKaX, MOACIAX U B
peaTbHOM MHPE MHOTOTPAHHHUKH U TeJIa BpaIlleHUS;

e OBJIAJICHHE METOJIaMU PEIEHUs 3aJa4 Ha MOCTPOCHUS Ha U300paKEHUSX
IPOCTPAHCTBEHHBIX (PUTYD;

e (QopmMupoBaHHE yMEHHsS ONEPUPOBATH OCHOBHBIMH TOHATUAMH O
MHOTOTPAaHHHUKAaX W TeJIaX BPAIEHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJIAJICHHE  QJITOPUTMAMH  DEIICHHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMHpoBaHHEe yMEHHUS MPOBOJUTH  HECJOXKHbIE  JOKa3aTeJbHbIE
pacCyXJIeHUs B XOJIe¢ PELIEHUs CTEPEOMETPUYECKMX 3aJady W 3a7ad C
MPAaKTHYECKUM COJICP KaHUEM;

e pa3BUTHE UHTEIUICKTYaJbHBIX ~ M TBOPYECKUX  CIOCOOHOCTEM
oOyyJaronuxcsi, MO3HABAaTEIbHOM  AKTMBHOCTH,  HCCIIEOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIILICHUS;



» (dopmHpoBaHUE byHKIHOHATBHON IPAMOTHOCTH, pEJEBaHTHOM
F€OMETPUU: YMEHUE paclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEaJbHbIX KU3HEHHBIX
CUTyallUsX W MPU U3YUYEHUH JPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEpPHOCTEH, (OpMyIupoBaTh HX Ha A3BIKE
T€OMETPUM U CO34aBATh TEOMETPUUECKUE MOJEIIH, TPUMEHATh OCBOECHHBIN
F€OMETPUYECKUI anmapar [Uisl pPElIeHUs MNPaKTUKO-OPUEHTUPOBAHHBIX
3aJ1ay, HHTEPIIPETUPOBATH U OLIEHUBATH MTOJyYEHHBIE PE3YIbTATHI.

OTnUYuTEeNbHON OCOOEHHOCTHIO MPOrPAaMMBbI SBIISETCS BKIIOYEHHE B KypC
CTEpEOMETPUM B HayaJle €ro HW3y4YeHUs 3aJay, pellaeMblX Ha YpPOBHE
UHTYUTHUBHOTO MO3HAHUS, U ONpeeaEHHBIM 00pa3oM OpraHu3oBaHHas paboTa Hajl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO M MIPOCTPAHCTBEHHOTO
MBILIJIEHUS, CTUMYJIMPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHUPYET K
JAIbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipeanoutenue oTaaETCs HATJSAHO-KOHCTPYKTUBHOMY METOy OOYy4YEeHUs, TO
€CTh TEOPETUYECKHUE 3HAHUSA MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKOM JEATENBbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX IPEICTABICHUN Y
yYallUXCSl B Kypce€ CTEPEOMETPUU MPOBOAMUTCS 3a CUET pEIIeHUs 3a1ad Ha
CO3/IaHHE  MPOCTPAHCTBEHHBIX 00pa30oB W  3aJad Ha  OIEpUPOBAHUE
IpPOCTpaHCTBEHHbIMU oOpazamu. Coznanue oOpa3a TPOBOJUTCS € OMOPOM Ha
HarJIAJIHOCTh, a OIlepUpOBaHUE O0Opa3oM — B YCIOBUAX OTBIEYEHHUS OT
HATrJIAIHOCTH, MBICIEHHOTO U3MEHEHHSI €r0 UCXOAHOTO COAEPIKAHMUS.

OcHoBHBIE copepkaTenbHble TUHUM Kypca «l'eomerpunm» B 10—-11 kiaccax:
«MHuororpanHukmn», «lIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE», «Tefa BpaleHus»,
«BekTopsl U KOOpAMHATHI B TPOCTPaHCTBE». DOPMHUPOBAHUE JTOTHYECKUX YMEHUN
pacnpenenserca He TOJIBKO M0 COJIepKaTelIbHbIM JIMHUSIM, HO W 1O TOJaM
00yueHHUs Ha YPOBHE CpETHETO 00IIero o0pa3oBaHusl.

Copepxanue 00pa30BaHUS, COOTBETCTBYIOILIEE IMPEAMETHBIM pe3yibTaTaM
OCBOCHMSI pabouell mporpaMMbl, pacmpeneNEéHHbIM [0 TrojaM oO0y4eHwus,
CTPYKTYPUPOBAHO TaKuUM 00pa3oM, 4YTOObI OBJAJCHHE T€OMETPUUYECKUMU
HNOHATUSMU U HAaBBIKAMHM OCYULIECTBIISUIOCH MOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJIOICHUEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH B
OOIIYI0 CHUCTEMY T'€OMETPUYECKUX MpeICTaBICHUM 0O0ydaroluXxcs, paciiupss U
yray6nsisa e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpum orBoaurcs 2 yaca B Heaenro B 10 knacce u 1 gac B
Heaemo B 11 kmacce, Bcero 3a iBa roga o0y4uenus - 102 y4eOHbBIX daca.



COJEPXAHUME YYEGBHOI'O KYPCA

11 KIIACC

Tesa Bpamenus

Hunuaapuyeckas IIOBEPXHOCTD, obOpazyrormue HWJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: OcCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas MU OCh; IUIONIaAh OOKOBOM M TOJHOU
MOBEPXHOCTH.

KoHnueckas moBEpXHOCTh, 00pa3yroIne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH nmoBepxHocTu. KoHyc: OCHOBaHME U BepIInHA, 00pa3yroias
U OCh, IUIOMIaJb OOKOBOM W TIOJHON IOBEPXHOCTU. YCEUEHHBIM KOHYC:
0o0pasyrolre U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: 1HeHTp, paauyc, IUAMETP; IUIONMIAJb MOBEPXHOCTH C(hEpHI.
B3auMHoe pacnionoxkenue chepsl U IMIIOCKOCTH, KacaTelbHas TIOCKOCTh K cdepe;
JI01a1b ChEephl.

N3o00pakeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka LUIMHpa U KOHYCA.

KomOunanuu Ten BpalieHMs UM MHOTOTPAHHMKOB. MHOTOTpaHHUK,
OMMCaHHBIA OKOJIO cdeprl; chepa, BOHCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpallCHUS.

[Tonsitue 06 06BEME. OcHOBHBIE CBOICTBA 00BbEMOB Tell. Teopema 00 00BEME
IpSIMOYTOJILHOTO Tapajuiesnenunena u ciueacteus u3 He€. OO0bEM MWIMHAPA,
KoHyca. O0BEM 1apa u 1ioiajib cQepol.

[TonoOnsie Tenma B mpocTpaHcTBE. (COOTHOIIEHUS MEXAY IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMU TTOI00HBIX TEJL.

Ceuenusa mwimHapa (MapaUiedbHO M MEPHEHAUKYJISIPHO OCH), CEUYCHHS
KOHyca (mapajuielbHOE OCHOBAHUIO U TPOXOJSIIEe 4Yepe3 BEPIIUHY), CCUCHUS
mapa.

BekTopbl U KOOPANHATHI B POCTPAHCTBE

Bekrtop Ha miockocty U B ipocTpaHcTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa 1o TpEM HEKOMILIAHAPHBIM
BekTopaM. IlpaBwio mapamnenenunena. Pemenue 3amad, CBS3aHHBIX €
IPUMEHEHUEM TIpaBWJI JACUCTBMM C BekTopamu. IIpsMoyrompHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTOoJd Mexay Bekropamu. CKalIpHOE IMPOU3BEIECHHUE BEKTOPOB.
Brruucnenue yrioB Mexay NpSIMbIMU U IUIOCKOCTSIMU. KoopuHaTHO-BEKTOPHBIM
METOJ] IPU PEIICHUU T€OMETPUUECKUX 3a/1au.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTnka» XapaKTepU3yrTCs:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WiI€Ha POCCHUUCKOr0o OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUIA,
IpoLeayp TpakIaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), yYMEHUEM
B3aUMOJICMCTBOBAaTh C COLUMAJIBHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
GYyHKUMUSAMHY 1 HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKON UICHTUYHOCTH, YBOXKCHUS K
IIPOLUIOMY Y HACTOSIIEMY POCCUMCKOW MAaTEMAaTUKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHIXKEHUN B JPYrMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITETbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUMBOTO Oy IyIIETO.

JcTeTH4YecKoe BOCIIUTAHUe:

ACTETUYECKUM OTHOLIEHHEM K MHUPY, BKJIIOUYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajad, pEelIeHU, paccyXIeHu;
BOCIPUMMYHUBOCTHIO K MATEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHNE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 3JJ0pOBOT0 U O6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBINA PEKUM 3aHIATHH U

OTJbIXa, peryJispHas dusnueckas AKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
NEeSATENBHOCTBIO.

TpynoBoe BociiTaHue:

TOTOBHOCTBIO K TPYJZy, OCO3HAaHUEM IICHHOCTH TPYIOJIIOOUS; MHTEPECOM K
paziuuHbiM  chepaM  NPodEeCCHOHAIBHOM  JESTEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW W €€ TMPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymeld mpodeccur W Ppeaqnu30BbIBATH COOCTBEHHBIC KU3HECHHBIE IUIAHBI;



TOTOBHOCTBIO M  CHOCOOHOCThIO K  MaTeMaTHYeCKOMYy OOpa3oBaHHUIO W
caMOOOpa30BaHUI0 Ha MPOTSHKEHUU BCEM KU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

IK0JIOTHYECKOe BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTBIO DKOJOTHUECKON KYyJIbTYpbl, TOHUMAHHUEM BIUSHUS
COLMAIbHO-D)KOHOMHYECKUX TMPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHOU
cCpedbl, OCO3HAHMEM TJIOOAJIBHOTO XapakTepa JKOJOTUYECKUX MpoOieMm;
OpPUEHTAIIME HAa NMPUMEHEHHE MATEMAaTUYECKHUX 3HAHWM ISl PEIIeHUs 3a/1ad B
00JIacTH  OKpYXKaloIlled cpenpl, IUIAaHUPOBAHHUS IIOCTYIIKOB M OICHKH HX
BO3MO>KHBIX ITOCJICACTBUN IUISI OKPYIKAIOIIENA CPEBI.

LleHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [OHHUMaHUEM
MaTEMaTUYECKOM Hayku Kak cdepbl UYeJOBEYECKOM AEeSATENBHOCTH, STaroB €
pPa3BUTUSA W 3HAYUMOCTH JUISl Pa3BUTUS I[IUBWIM3AIMU, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH W MaTEeMaTUYECKOM KyJIbTypOM KaK CpEICTBOM MO3HAHUSA MUPA;
FOTOBHOCTBIO OCYILECTBIATh MPOEKTHYI0 U HCCIEAOBATENBCKYIO JESITEIbHOCTD
VH/IMBUIyaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHMS MPOTPAMMbI Y4E€OHOTO MpeaMera
«MaremaTuka» XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMuU, YHUBEPCANbHbIMU PE2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvnvie  no3naseamenvmvle  Oeticmsusi,  0becneuuaOm
Gdopmuposanue 6a308bIX KOSHUMUBHLIX HPOYECCO8 00YYaAOwWuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpyJcalowe2o  Mupda,  NpuMeHeHue  J102UYECKUX,
uccnedo8amenbCcKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBUs:

e BBISBISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKK MATEeMaTHUYECKUX
00BEKTOB, TOHATUNA, OTHOLIEHUWA MEXIY MNOHATUSIMH; (HOPMYIUPOBATH
OTpe/ie/ICHUS] ~ MOHSATHUW; YCTaHABIMBATh CYIICCTBEHHBIM  TPHU3HAK
KJIacCU(pUKAIIMU, OCHOBAaHUS ANl OOOOIIEHHS U CpaBHEHUS, KPUTEPUU
MIPOBOJIMUMOTO aHAJTN3a;

e BOCHOpPUHHMATh, (GOPMYJIUPOBATH M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTEILHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHEIE;

e BBIIBISTH  MAaTEMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M M
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;



npeajiaraTb ~ KPUTEPUM U1 BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNIaTh BBIBOJBI C WCIOJB30BAHMEM 3aKOHOB JIOTUKH, ICAYKTHBHBIX H
WHYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e TIPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPKJICHUN (MPSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJNUTH TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBECHHBIE
CYXXJICHUS U BBIBOIBI;

e BBIOWpaTh croco0 pemieHUs ydeOHOW 3ajaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIICHUs, BBHIOMpaTh Haubonee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTENIbHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:

e WCIOJIb30BaTh BOMPOCHI KAaK HMCCIICIOBATEIHLCKAN WHCTPYMEHT TMO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMupoBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHCHHUC;

e TIPOBOJUTH CaMOCTOSATEITLHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
WCCJICIOBAHUE TI0O YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
0o0beKTa, SIBICHHUS, TIPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BbEKTaMHU, SIBJICHUSIMU, IPOLIECCAMU;

e  CaMOCTOATEJIBHO (OPMYIUpPOBaThH OOOOIIECHUS U BBIBOJIBI 1O PE3yJIbTaTaM
MIPOBENEHHOTO HAOJIONEHUS, WCCIAEAOBAHMS, OIICHHBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIECCA, a TAKKE BBIABUTATH
IIPEOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ unpopmaumeii:

e BBIABIATH JAeunmThl WHPOpPMAIMU, JAHHBIX, HEOOXOAMMBIX JUIsI OTBETA
Ha BOTIPOC U JJIS PEIICHUS 3a]1a4H;

e BbIOMpaTh MHGOPMALMIO U3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(DOpPMAIHIO
Pa3TUYHBIX BUIOB B (JOPM MIPEICTABIICHHUS,

e CTPYKTYpPHUPOBaTh MHPOPMAIIUIO, MPEACTABIATH €€ B PA3IUUHBIX (PopMax,
WTIOCTPUPOBATH TpadUUuecKy;

e OILICHUBATh HaAEKHOCTD uH(popMaIu 1o CaMOCTOSITENIbHO
c(hOpMYJTUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnuvie KOMMyHnukamueHwle Oelicmeus, obecneuusaom

cPoOpMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0urenue:



BOCIIPUHUMATh M  (QOPMYJIHpPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCIOBUSIMHU U LIEJIAIMH OOIIEHMS; SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO
TOYKY 3pPEHHsI B YCTHBIX M IMCBMEHHBIX TEKCTaX, aBaThb MOSICHEHHS IO
XOJly peuIeHus 3aa4i, KOMMEHTUPOBATh IIOJIYYEHHBIN PE3YJIbTAaT;

B X0/ OOCYKJEHHs 3a7aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMON TEMBI,
npo0sIeMbl, perraeMoi 3aj1auu, BbICKAa3bIBATh UCH, HAIICJICHHBIEC HA TIOUCK
pElIEHUs; COMNOCTABIATH CBOM CYXKIECHHMS C CYXACHUSMH JPYyTrUX
YYaCTHHKOB JHaiora, OOHapy>KMBaTh pa3IiMuue€ U CXOJCTBO IO3HIMI; B
KOPPEKTHOM popme PpopMyIHpoBaTh pa3HOIIIACHs, CBOU BO3PAXKECHHUS;
NPEACTaBIATh  PE3yJbTaThl  pELICHHS  3aJadyd,  OSKCIEPUMEHTA,
UCCJIEIOBaHUsI,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHuvecTBO:

3)

NOHMMAaTh W HUCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WH/IMBUIYJIbHON pabOThI IPU PEIIeHUH YUEOHBIX 3a/1a4; TPUHUMATH I1EJTb
COBMECTHOHM JEeATEIBHOCTH, IUTAHMPOBATh OPTraHW3alUI0 COBMECTHOM
paboTHl, pactpenessTh BUABI padoT, JOTOBApUBATHCS, 00CYKIaTh MPOIIECC
U pe3yJIbTaT paboThl; 00001MaTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CyXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W WHBIC); BBHIMOIHITH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JIEHCTBHSI C JPYTMMH YJIe€HAMU KOMAaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIMI MPOMYKT MO KPUTEPHSIM,
chopMyITUPOBAHHBIM YYACTHHKAMU B3aUMOICUCTBUSI.

Vuusepcanonvie  pezynamuenvie  Oelicmeus, obecneuusaiom

G opmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTABJISITH IJIaH, AITOPUTM PELIECHUS 3aJ1a4H, BBIOUpaTh CIIOCO0 pereHus
C YU4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMHU TIO03HABAaTEIbHOM pediaekcuu Kak OCO3HAHUS
COBEpILIAEMBIX JIEWCTBUHA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTPOJS THpolecca U
pe3yJibTara peleHnst MaTeEMaTUIEeCKOM 3a/1auu;

IIPEABUETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTb IIPU pPELICHUU
3a/1a4d, BHOCHTb KOPPEKTHMBBI B [EATEIIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENTCTB, TaHHBIX, HAMIEHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;



e OLEHUBAaTh COOTBETCTBUE peE3yJbTaTa LEINM U YCIOBUSAM, OOBSACHATH
NPUYUHBI JTOCTHKEHHS WIM HEJNOCTHKEHHUS PE3YIbTAaTOB HEATEIbHOCTH,
HaXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI
11 KIIACC

OnepupoBaTh NOHATHSAMU: LHWJIMHIPUYECKAs IOBEPXHOCTh, OOpa3yroIIUe
HWIMHAPUYECKOM  TMOBEPXHOCTH;  LIWJIMHJP;  KOHUYECKas  IOBEPXHOCTH,
oOpa3yrolne KOHHYeCKO MOBEPXHOCTH, KOHYC; cepruecKas MOBEPXHOCTb.

PacnioznaBath Tena BpameHus (IWIMHAP, KOHYC, cdepa u 1map).

OOBACHATH CITOCOOBI MOJTYYEHUS TEJ BpalllCHHUS.

KnaccudunmpoBaTs B3auMHOE pacronokeHue chepbl U MIOCKOCTH.

OnepupoBarh MOHATHAMU: IIAPOBOM CETMEHT, OCHOBAHUE CEIrMEHTA, BHICOTA
CEerMeHTa; IIapOBOM CJION, OCHOBAHME IAPOBOTO CIIOS, BHICOTA HIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Boluucnate  00BEMBI M IJIOIIAAM MOBEPXHOCTEH TeJl  BpalleHus,
Tr€OMETPUUYECKUX TEJl C MPUMEHEHHEM (PopMyI.

OnepupoBaTh MOHATHSIMH: MHOTOIPDAaHHUK, BIHCAaHHBIH B cdepy u
OmMMCaHHBIA OKOJNIO cdepbl; chepa, BOUCAHHAS B MHOTOIPAHHUK WM TEJO
BpAallICHMUS.

BbIUuCHATE COOTHOIIEHUST MEXAY IUIOIMIAIIMHU MMOBEPXHOCTEH M O00BEMaMu
NOJ00OHBIX TEJL.

N3o00paxaTs u3ydyaeMble (QUIypbl OT PYKHM M C NPUMEHEHHEM HPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢quryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTh CEUYEHUS TEJ BPAILECHHUS.

W3Bnekatb, WHTEpHpPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeCTABICHHYIO Ha YepTexkax U
pUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JEHCTBHUSL CIOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMH CBOMCTBaMHU OHU 00J1a/1a10T.

[IpumMeHsATh MpaBUiIo Mapasuieenume/a.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPJIAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOpa, YroJl MEXIY
BEKTOpaMU, CKAJIIPHOE NIPOU3BEAEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.



Haxoanutbe cyMMy BEKTOPOB M IIPOU3BEECHUE BEKTOPA HA YKCIIO, YTOJI MEXIY
BEKTOpPAMH, CKaJSPHOE TMPOMU3BEIAECHUE, pACKIAAbIBaTh BEKTOp IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh MIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIHUHAT.

[IpumensaTs reomeTpuyeckue (akTbl UIsI PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANoIaralouX HECKOIbKO [IAroB PEIICHMs], €CIIU YCIOBHS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

Pemare mpocreiimme reoMeTpuYecKue 3a1a4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemate 3amauM Ha JOKAa3aTeNbCTBO MAaTEMAaTUYECKHUX OTHOIICHMM U
HaXO0)KJIEHUE F€OMETPUUECKUX BEJIMYMH 110 00pa3laM Wil alrOpuTMam, IpUMEHss
M3BECTHBIE METO/IbI IPH PEIIEHUH CTAHAAPTHBIX MAaTEMaTUYECKHUX 3a1ad.

[IprMeHATs MmpoOCTEHIINE NOPOrpaMMHBIE  CPEICTBA M IJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUYECKUX 3a/1a4.

[IpuBoauTs NpUMEpPHl MAaTEMaTUYECKHX 3aKOHOMEPHOCTEM B NPHUPOAEC U
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOTyYEHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH PEANbHBIC
CUTyallud W IIPUMEHATb HW3YYEHHBIC IIOHATHS B MPOLECCE IOUCKA PEIICHUs
MaTeMaTH4ecku Cc(HOPMYIHPOBAHHONW MPOOJIEMbl, MOJAEIUPOBATh peajbHbIC
CUTyallUM Ha s3bIKE TIE€OMETPHM, MCCIEI0BAaTh IOCTPOCHHBIE MOJEIN C
UCII0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpEM, anmnapara anreOpbl; peraTh
IIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE



11 KUIACC

HaunmenoBanue KoanuecTBo yacon
Ne DJIeKTpPOHHbIE (LM(ppPOBbIE)
pa3/ie/ioB U TeM Kontpoasnbie | IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
MPOrpaMMbl padoThI padoThI
Tena Bpaienus 12 https://m.edso0.ru/S5Z2P7H5N
2 OO0BEMBI TET 5 1 https://m.edsoo.ru/U2Z5G4QIN
BekTopsl
3 KOOPAMHATHI B 10 1 https://m.edsoo.ru/K7Z1X5A7E
MIPOCTPAHCTBE
[ToBTOpEHME,
000011IeHne
4 R ’ 7 1 https://m.edsoo.ru/T4M8POISF
cucTeMaru3anus
3HAHUU
OBUIEE KOJIMYECTBO
- 34 3 0

YACOB I10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE



11 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTnueckmne
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE HH(POBBIE
o0pa3oBaTe/bHbIE PeCypChI

Coepa u map: 1eHTp,
paauyc, Tuamerp;
TUTONIA (b TOBEPXHOCTH
cepsl

3.09

https://m.eds00.1w/Y7S2X9Y 1D

B3anmHoe pacnonoxxenue

cdepbl U MITOCKOCTH;
KacaTenbHasl MI0CKOCTh K

cdepe; momaab chepsl

10.09

https://m.edsoo.ru/Y1L6L3Q9W

N3obpaxenue chepsl,
n1apa Ha MJI0CKOCTH.
Cedenus mapa

17.09

https://m.edsoo.ru/F9Z1J5V2M

Hunmunapuueckast
MMOBEPXHOCTb,
obOpazyromue
IMAJTMHIPUYECKOM
MOBEPXHOCTH, OCh
UUJIUHAPUYECKOU
MOBEPXHOCTHU

24.09

https://m.edsoo0.ru/T4X8R6S5P

[{unuHap: OCHOBaHUSA U
OOKOBast MOBEPXHOCTb,
o0pa3yromias U ocb;
TUIOIIa/1b OOKOBOM U
MOJTHOM MOBEPXHOCTHU

1.10

https://m.edsoo.ru/T3I0T9E0D




N306paxkenne nunuHapa
Ha IUIOCKOCTH. Pa3BépTka
nunHApa. CeueHus
IAIUHAPA (TIIOCKOCTHIO,
napasieIbHON WUiIn
MEPIECHINKYIISIPHON OCH
ATUHIPA)

8.10

https://m.edsoo.ru/S3IW1IMI1K8N

Konnueckas noBEpXHOCTB,
00pa3yroIme KOHHIEeCKOM
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOI
MOBEPXHOCTHU

15.10

https://m.edsoo.ru/PSF67919X

Konyc: ocHoBanue u
BEpIIMHA, 00pa3yromas u
0Cb; IJI01[a] b OOKOBOM U
MOJTHOM TOBEPXHOCTH

22.10

https://m.edsoo.ru/R8Z5E7C2T

Y ceu€HHBIN KOHYC:
00pa3ymolue u BICOTA;
OCHOBaHUS U OOKOBas
MOBEPXHOCTh

5.11

https://m.edsoo.ru/N5D8T8T4J

10

N3o6paxenue koHyca Ha
mockocty. Pazeéprka
KoHyca. CeueHus KOHyca
(TUTOCKOCTHIO,
napasuieIbHON
OCHOBAHHIO, U
IUIOCKOCTBIO, MPOXOAIIEH
yepe3 BepIINHY)

12.11

https://m.edsoo.ru/I4D8U2M2W

11

KoMmOuHamms ten

19.11

https://m.edsoo.ru/O4E3T6WOD




BpalICHUA U
MHOT'OI'PAaHHUKOB

MHoOrorpanHuk,
OTHMCAHHBIN OKOJIO CephI;

12 cdepa, BIUcaHHAS B 26.11 https://m.edsoo.ru/JIKSF8C2A
MHOTOTPAHHHK HJIU B TEIIO
BpallleHUs
[TonsTue 06 o0BEMeE.

13 OCHOBHBIEC CBOMCTBA 3.12 https://m.eds00.ru/QOWS5V2D4Y
00BEMOB TEI

14 O06bEM uIMHIpa, KOHyCca 10.12 https://m.edsoo.ru/N4K3R2H31

15 OOném mapa u nomay 17.12 https://m.edsoo.ru/N4Z000K3V
cdepsl
IToxoOuEble Tena B
MIPOCTPAHCTBE.

lg | COOTHOLICHHS Mesly 24.12 https://m.edsoo.r/H3RIM2NOR
IO ASIMU
MOBEPXHOCTEH, 00bEMaMu
IMOJTOOHBIX TEII
KontposbHas padoTa mo

17 temaMm "Tena Bpaienus" u 14.01 https://m.edsoo.ru/I171710K57
"O0bembI TEI"
BekTtop Ha miockocTy U B

18 21.01 https://m.edso0.ru/X9K2X00Q4E
MIPOCTPAHCTBE

19 CrrookenHe u BbrauTaiie 28.01 https://m.edso0.ru/Z3S9D1F7W
BEKTOPOB

pp | MHOMCHIC BEKTOPA Ha 4.02 https:/m.edsoo.r/B6MICOHSG

quCiI0




Paznoxenue Bexropa o
TPEM HEKOMILJIAHAPHBIM

21 11.02 https://m.edsoo.ru/J1Z5D5Z4K
BekTopaM. IIpaBuio
napasuiesenumneia
Pemenue 3anay,

gp | CHANIBIRG 18.02 https://m.eds00.rw/Z0J2C1G2L
MPUMEHEHUEM MTPaBUIT
JIEUCTBUN C BEKTOPAMHU
KoopannatHo-BEKTOPHBIN

23 METOJ IIPU PELLIECHUH 25.02 https://m.edsoo.ru/N9Q4H2D20
reOMETPUUYECKUX 3a/1a4
[IpsamoyronbHas cuctema
KOOpAHMHAT B

24 HPOCTPAHCTBE. 4.03 https://m.edsoo.ru/R21L.4B1S4Q
Koopaunatsl BekTopa.
[Ipocreiimme 3a1aun B
KOOpJIMHATAX
YTroa MexXIy BeKTOpaMH.

25 CkansipHO€ ITPOU3BEICHNE 11.03 https://m.edso0.ru/Q7R3Q6DIT
BEKTOPOB

26 BermCIeHne yrios Meskty 18.03 https://m.edsoo.ru/N6I1F1V3X
MPSIMBIMU U TNIOCKOCTSIMH
KonTtponsHast pabora o

27 Teme "BeKTopel i 25.03 https://m.edsoo.ru/D2J7VIETW
KOOpPJIMHATHI B
npocTpaHcTBe"
[ToBTOpenue, 0600IIEHNE

28 Y CHCTEMaTH3alrs 3HaHU. 4.04 https://m.edsoo.ri/E7B6D4D6U

OcHoBHBIE DUTYPHI,




(axThl, TEOpEMBI Kypca
IUTAHUMETPHUH

29

[ToBTOpEeHME, 0000IIEHNE

H CUCTCMaTHu3anus 3HAHWH.

OcHoBHBIE QUTYPHI,
(axThbl, TEOpEMBI Kypca
IUIAHUMETPHUH

11.04

https://m.edsoo.ru/O8WIN3WS5SH

30

[ToBTOpEeHME, 0000IIIEHNE

H CUCTCMAaTHU3alusa 3HAHWH.

38.,[[21‘11/1 IJIAHUMCTPHUU U
MCTOJbI UX PCIICHUA

18.04

https://m.edsoo.ru/H2ZHSNOROQ

31

[ToBTOpeHme, 0600IIEHNE

H CUCTCMaTHu3alusa 3HAHWH.

3a1[atn/1 IJIAHUMETPUHU U
MCETOJbI UX PCIICHUA

25.04

https://m.edsoo.ru/NOT3S8F4A

32

[ToBTOpeHue, 0600MIIEHNE

W CUCTEMAaTH3allis 3HAHUI.

OcHoBHBIE QUTYpHI,
(axThl, TEOpEMBI Kypca
CTEPEOMETPUN

8.05

https://m.edsoo.ru/A8C3IN2J5C

33

Htorosast KOHTpoOJIbHASA
pabota

15.05

https://m.edsoo.ru/YOX8ROF9J

34

[ToBTopenue, 06001IEHNE
M cUCTEMAaTU3allus 3HaHUHU

22.05

https://m.edsoo.ru/T6X6ESK7I

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

11 KJIACC
Kox .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBEPsIEMOro .
00pa3oBaTeILHON NPOrPaMMBbI CpelHero o01ero odpa3oBanus
pe3yJbTarTa
6 ['eomeTpus
OnepupoBaTh NOHATHAMHU: [HJIUHIPUYECKasi TOBEPXHOCTh, 00pa3yromye
61 LWINHAPUYECKOM MOBEPXHOCTH, LMIMHJIpP, KOHMYECKas MOBEPXHOCTb,
' oOpa3yiole  KOHHYECKOH  TOBEPXHOCTH, KOHYC, cdepudeckas
HOBEPXHOCTh
6.2 Pacmo3naBate Tena BpameHus (MUIUHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyUEHUS TeJl BpallleHus
6.4 KnaccudumupoBars B3auMHOE pactiosiokeHUe cephl U TIIOCKOCTH
OnepupoBaTh TOHSATHSIMH: IIAPOBOW CEIrMEHT, OCHOBAHHWE CErMEHTa,
6.5 BBICOTa CErMEHTA, IIAPOBOW CIJIOM, OCHOBAHHE LIAPOBOIO CIIOSI, BHICOTA
IIAPOBOTO CJIOs, IIAPOBOM CEKTOP
6.6 Boruncnare 00bEMBI M IUIOHIANM  TTOBEPXHOCTEH TN  BpAIICHUS,
' reOMETPUYECKUX TeJl ¢ MPUMEHEHUEM (popmyt
OnepupoBaTh MNOHATHSAMM: MHOTOTPAaHHUK, BIMCAaHHBIA B cdepy Hu
6.7 OTIMCaHHBII OKOJIO cdepsl, chepa, BUCaHHAS B MHOTOTPAaHHUK HITH TEIO
BpALCHUS
6.3 BbIUuCIIATE  COOTHOLIEHUS MEXIy IUIOIIAAsMHU IIOBEPXHOCTEH H
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IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
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I'eomerpus

6.1

[{umHApuYecKas ITOBEPXHOCTh, 00pa3yrolue IUIMHIPUIECKON TTOBEPXHOCTH, OCh
UWIMHIPUYECKON TOBEepXHOCTH. Llumuuap: ocHOBaHMA W OOKOBas MOBEPXHOCTD,

o0pa3yrolas 1 0ch, TUIOMIAIb OOKOBOH U IMOJHON OBEPXHOCTH

6.2

Konunueckast moBepXHOCTh, 00pa3yIolIie KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYeckoil moBepxHocTu. KoHyc: ocHOBaHHMe W BeplInHa, 0Opasyiomiass U OcCh,
MJI0maas OOKOBOM W TIOJHOM TOBEPXHOCTH. Y CEUEHHBIN KOHYC: OOpa3yrolue u

BbICOTA, OCHOBAHUA U OoxoBas IOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paguyc, TMameTp, TUIOMAAb TTOBEPXHOCTH cdepbl. BzanmHoe

PacCIIOJIOKCHHUC C(I)epm n IIJIOCKOCTH, KacaTcJibHasA ITINIOCKOCTh K C(pepe, iomanb

cdepbl

6.4

I/I306pa)KCHI/IC TCJI BpalllCHUSA Ha IJIOCKOCTHU. Pa3BépTKa HUINHApPA U KOHYCa

6.5

KOM6I/IH8.L[I/II/I TCJI BpallCHUA W MHOI'OI'PaHHUKOB. MHOFOFpaHHI/IK, OIMCaHHBIN

okoJ1o chepsl, chepa, BliMcaHHAs B MHOTOTPAHHUK, WIH TEJIO0 BpallleHus

6.6

[Tonstue o0 o6bEMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
NpSMOYTOJIBHOTO Tapajuienenunena u ciaenctsust w3 He€. OObEM IMIMHIpA,

KoHyca. O0BEM 1mapa u miomanb cepsl

6.7

[TogoOubie Tema B mpoctpancTBe. COOTHOMIEHHUS  MEXKAY  IUIOMIASIMHU

MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEJ

6.8

Ceuenust nunuHzApa (mapajulebHO U MNEPIEHIUKYJISIPHO OCH), CEUEHHUS KOHyca

(mapanienbHOEe OCHOBAHUIO U MPOXOSIIEe Yepe3 BEPUINHY ), CEUEHUS IIapa

6.9

Bexktop Ha miockoctd U B mpocTpaHcTBe. CIOKEHME M BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa 10 TPEM HEKOMILIaHAPHBIM
BekTopaMm. IIpaBwio mapamnenenunena. Pemenue 3amay, CBA3aHHBIX €

IIPUMEHEHNEM MTPABUJI ICUCTBUI C BEKTOPaMU

6.10

[IpsimoyronbHasi cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BekTOpa.
[Ipocreiimue 3amaun B KoopJAuMHATaX. YTos Mexay Bekropamu. CkansipHoe
MPOU3BEJICHUE BEKTOPOB. BhluncieHue yriioB Mexay NpsIMBIMH U TUIOCKOCTSMH.

KOOp,Z[HH&THO—BGKTOpHLII’I MCTOI IIPpU PCHICHUU I'€OMCTPHUICCKUX 3adaY




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHNUS K NPeJIMETHBIM pPe3y/IbTaTaM OCBOCHHUSI
NpOBEPSIEMOro OCHOBHOI 00pa30BaTeJbLHOM NPOrPaMMBbI CPEIHEr0 00111ero
TpeOoBaHusl o0pa3oBaHust

Bnanenne meromamMu J0Ka3aTeNbCTB, AITOPHUTMAMH pEIICHUS 3aad;
yMeHue (GopMysIMpoBaTh W ONEPUPOBATH MOHATUSMH: OIpE/eCHNE,
aKCMOMa, TeopeMa, CIIEJCTBUE, CBOMCTBO, NPHU3HAK, IOKa3aTelIbCTBO,
paBHOCHIIbHBIC (POPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (HOPMYyITUPOBAThH
00paTHOE M TPOTUBOIIOJIIOKHOE YTBEPXKICHUE, TPUBOIUTH MPUMEPHI H
KOHTPIPUMCECPBI, HUCIOJIB30BaATh MCTOA MaTeMaTHYEeCKOU HWHAYKIWH,
NPOBOJUTHh  JIOKAa3aTeIbHBIE PACCYXKIEHHUS TpH pEIICHUH 3ajad,
1 OLICHUBATh  JIOTMYECKYH0  IIPAaBUIBHOCTb  PACCYXKICHUN;  YMEHHE
OIIEPHPOBATH TMOHITHUAMHU: MHOKECTBO, MOJMHOMXECTBO, OIEPALUU HAJ
MHOXCCTBaMU, YMCHUC HUCIIOJIB30BAaTh TeOpeTHKO-MHOH(CCTBeHHBIﬁ
ammapar JUIsi ONMCaHUs PeaTbHBIX MPOIIECCOB U SIBIICHUH H IPH PEIICHUH
3aga4, B TOM HYHCIIC H3 OPYrux y‘-IC6HLIX apeaMETOB; YMCHHC
OTIEpUPOBATH MOHATUSIMH: Tpad, CBA3HBINA rpad, AepeBo, MUK, Tpad Ha
IUIOCKOCTH; YMEHHME 3a/1aBaTh M OIHUCHIBaTh Tpadbl pa3InYHBIMH

crocobamu; UCIIONIb30BaTh rpadbl MpU pelIeHUH 3a1a4

YMeHue onepupoBaTh MOHATUSMU: HATypajbHOE YHUCIO, LEI0E YHUCIIO,
CTEIEHb C LEJIBIM [10Ka3aTeleM, KOPEHb HATypaJbHOW CTEIIEHM, CTEIICHb
C pauMOHAJbHBIM  IIOKAa3aTeleM, CTENEeHb C  JEHCTBUTEIbHBIM
nokaszareiaeM, Jorapupm 4YMcIa, CHHYC, KOCHHYC U  TaHICHC
IPOM3BOJILHOIO YHCJA, OCTaTOK I10 MOJYJI0, PalUOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  4YMCJIO,  MHOXKECTBA  HATypalbHbIX,  ILIEJBIX,
2 paloOHaNIbHBIX, JIEUCTBUTENbHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NpPU3HAKU JIeTMMOCTH, HAaUMEHBUIMHA OOIIMI JenuTenh U HauMeHblee
oOmiee kpaTHoe, anropuT™ EBKiIMIa MpH pelIeHUU 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMM ~ TO3UIMOHHBIMH ~ CHUCTEMaMH  CUHUCIIEHHs, YMEHHE
BBITNIOJIHATh BBIYMCICHUE 3HAYEHUM U MpeoOpa3oBaHMs BBIPAXKEHHUH CO
CTeNeHsAMHU M JorapudmMamu, npeodpazoBaHUs IPOOHO-pAllMOHAIBHBIX

BBIPDA)KCHUM; YMEHHE OIEPHUPOBATH INOHATUSAMHU: IOCIIEIOBATEIbHOCTD,




apupmMeTuIecKas nporpeccus, reoMeTpuyecKas nporpeccusi,
OeckoHEYHO YyObIBawIlas TeoMeTpuYecKass MpOorpeccus; YMEHHe
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCJI€ C TOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMeHHE ONEpUPOBATh MMOHATHSAMH: KOMIUIEKCHOE YHCJIO,
CONPsHKEHHBIE KOMITJIEKCHBIC YHCIIa, MOIYJIb U apIYMEHT KOMILIEKCHOTO
yucia, ¢opMa 3alMCH  KOMIUIGKCHBIX 4Hcell (reoMeTpuuecKkas,
TPUTOHOMETpPUYECKass W  aireOpaumveckas); yMeTh NPOU3BOAUTH
apupMeTUYECKHE JICUCTBUS C KOMIUICKCHBIMU YHUCJIaMH; TPUBOIHTH
MpUMEPHl  UCTOJIB30BAHMUSI  KOMIUIEKCHBIX  YHCEN;  ONEpPUpPOBATH
MOHATUSAMU: MaTpulia 2x2 u  3X3, omnpeneauresib  MaTpHlbl,

I‘GOMeTpI/I‘-ICCKI/If/i CMBICJI OTIPCACIIUTECIIA

YMeHune omnepupoBaTh MOHATUSMU: pPALMOHAIBHBIC, HUPPALMOHAIBHEIE,
MoKa3aTesbHble, CTENEHHbIE, JIOTapu(pMUUECKHe, TPUTOHOMETPHUUECKHE
ypaBHEHUST M HEPABEHCTBA, HUX CHCTEMbI, YMEHHE OIEpPUPOBATh
MOHSTUSMH: TOXAECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUNW U HEPABEHCTB, PaBHOCWJIBHOCTH
yYpaBHEHUH, HEpPaBEHCTB U CHUCTEM; YyMEHHE pellarb YypaBHEHUS,
HEpPaBEHCTBA U CHUCTEMBbI C IOMOINBIO PA3IMUYHBIX MPUEMOB; pEIIaATh
YpaBHEHHS, HEPAaBEHCTBA U CHCTEMbl C MapaMeTpoM; MPUMEHSThH
ypaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUs MaTeMaTHYECKUX

3aJa4 U 3a]]a4 U3 pa3INuHbIX 00JacTell HayKu U pealbHOM KU3HU

YMenue onepupoBaTh MNOHATHAMH: (PyHKIHSA, YETHOCTH (YHKIUH,
NEPUOJIUYHOCTh (PYHKIIUH, OrpaHMYEHHOCTh (YHKIIUH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (YHKIUU, HauOoJblliee U HaUMEHbIlIee 3HAUCHUS
(GYHKIMU Ha IPOMEKYTKeE, HeMpepbIBHAS (DYHKIHMS, aCHMOTOTHI rpaduka
GbyHKIUM, epBas U BTOpasi MPOU3BOAHASA (PYHKIIMU, TEOMETPUUYECKUN U
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpaszHas, ONpeneTEHHbINH
MHTETpall; yMEHUE HAaXOJWUTh AaCUMOTOTHI rpapuka (QyHKUUU; yMEHHE
BBIUUCIATh IPOU3BOJHBIE CYMMBI, IPOMU3BEACHMS, YAacTHOIO H
KOMIO3UIMHK (QYHKIUI, HAXOAUTh YpaBHEHHE KacaTeIbHOW K rpaduky
(GYHKUMU; yMEHUE HaXOIUTh MPOU3BOIHBIC SJIEMEHTApHBIX (YHKIIMA;
YMEHHE UCIOJIb30BaTh IPOU3BOJIHYIO [UIsl HUCCIeNOBaHMs (yHKIUH,
HaXOJUTh HAWOOJbIIME M HAUMEHbIINWE 3HAYEeHUS (YHKIMHA; CTPOUTH
rpauKd MHOTOWJIEHOB C MCIIOJIb30BAaHUEM almapara MaTeMaTHYecKoro
aHaJIN3a; I[PUMEHATh IMPOU3BOAHYIO [UId HAXOXACHHUS HAWIydIlIEro

p€mi€Husd B HNPHUKIAJAHBIX, B TOM YHCJIC COLHAJIBHO-DKOHOMHWYCCKUX M




bu3HYeCKUX 3a7adax; HAXOJIUTh TUIOMIAIN U 00BEMBI (PUTY C TTOMOIIBIO
WHTErpaja; NPUBOAUTH MPUMEPHI MAaTEeMaTUYECKOIO MOJEIUPOBAHUA C

OMOIIbI0 T PEepeHITNATBHBIX YPABHCHUN

YMeHue onepupoBaTh MOHATHAMHU: Trpaduk QyHKIUH, OOpaTHas
GYHKIMS, KOMITO3MIUS (QYHKIMHA, JUHEeWHass (QyHKIMs, KBaJpaTHYHAS
byHKIHA, panuoHaIbHast byHKIHA, CTEIIEHHAs byHKIHA,
TpUTOHOMETpHUYeckne  (GyHKIMH, OOpaTHbIE  TPUTOHOMETPUYECKUE
¢yHKUMHM, TOKa3aTelnbHAas M Jorapumuyeckas (YHKIHU; YMEHHE
CTPOUTH T'paUKH H3yYCHHBIX (DYHKIMH, BBINOIHATH HPEOOpa3OBaHUS
rpadukoB (QYHKIMN, UCTIONB30BaTh TPApUKH IS U3yUEHUs TPOLIECCOB U
3aBUCHMOCTEH, NPHU PEIICHUU 3aJad U3 JAPYTUX YYEOHBIX NMPEIMETOB H
3a7au U3 peabHON JKU3HU; BBIPAXaTh (POpMyJIaMU 3aBUCHMOCTH MEXITY
BEJIMYMHAMH; HCIHOJB30BaTh CBOMCTBA M Tpapuku QYHKIOMHA IS
peleHns ypaBHEHH, HEPABEHCTB U 3a/1a4 ¢ IMapamMeTpaMu; u300paxkaThb
Ha KOOPAMHATHOW IIJIOCKOCTH MHOXKECTBA PEIICHU ypaBHEHUH,

HCPAaBCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3aJjaud pPa3HBIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, JOJIM U YaCTH, Ha JBHXKEHHE, pabOTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3371a4l U3 00JaCTH YIPABJICHUS JTMUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTABJIATH BBIPAXKEHUS, YpaBHEHHs, HEPAaBEHCTBA M HX
CUCTEMBI IO YCJIOBHIO 33Jaud, MCCIEIOBATH IOJIYYEHHOE PELICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJbTaTOB; yYMEHHME MOJEINPOBAThH
peaJIbHbIE CUTyallUd Ha S3bIKE MAaTEMaTHKH; COCTaBIISATh BBIPAKEHUS,
YpaBHEHHs, HEPaBEHCTBA M MX CHCTEMbl [0 YCJOBHMIO 3a/ayH,
UCCIIEI0BaTh TIOCTPOEHHBIE MOJEIN C HCIOJB30BaHHUEM almapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBINH PEe3yabTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeHEE apupMETHUECKOe, MEIMaHa,
HauOoJplllee M  HAaWMEHblIee 3HAYeHUs, pa3Mmax, JucIepcus,
CTaH/JapTHOE OTKJIOHEHME YMCIOBOrO HabOpa; yMEHHE W3BIIEKaTh,
UHTEPNPETHPOBaTh HH(GOpPMAIMIO, TMPEACTaBICHHYI0 B TaliuLax, Ha
IuarpaMmax, rpaukax, OTpa)xarollyro CBOHCTBA peabHBIX MPOIECCOB
SBJICHUI; TIPEICTABIATh HH(POPMALIHIO C TIOMOIIbIO TAaOJIHIl M AUArpamM;
UCCJIEIOBaTh CTAaTUCTUYECKHE JIaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM
rpaduuecKuXx  METOJOB UM  AJIEKTPOHHBIX CpPEACTB; Trpaduyecku
UCCJIEIOBaTh COBMECTHbIE HAOJIOAEHMSI C TIOMOIUBIO JAMarpaMm

paccerBaHMsI U JMHEHHON perpeccuu




YMeHue onepupoBaTh IOHATUSAMH: CIy4YalHBIA OIBIT W CIy4alHOE
COOBITHE, BEPOSTHOCTb CIy4yallHOro COOBITUS; YMEHHME BBIYMCIATH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TIpa)UUIeCKUX METO/IOB; NPUMEHSTH
GopMyJIbl CIIOKEHUSI U YMHOXEHHs BEpOSATHOCTEH, (hopMyiy MOJHOU
BEpOSATHOCTH, (hopmyiry bepHyimm, komOuHAaTOpHBIE (QaKTHl U HOPMYIIBL;
OLICHUBATh BEPOATHOCTH pEAbHBIX COOBITUH; yMEHHE OIEepUpOBaTh
NOHSTUSAMM: Cly4yailHasi BEJMYMHA, paCIpeieseHUe BEPOSITHOCTEM,
MaTEMaTHYECKOE OKMUJAHHUE, IUCHEPCHS WM CTAaHJAPTHOE OTKIOHCHHE
CIly4aifHOW BENMYWHBI, (QYHKIMHA paclpeleleHuss W  IUIOTHOCTH
PaBHOMEPHOI'0, TIIOKA3aTEIbBHOTO W HOPMAaJbHOTO  PAaCHpPENEICHU;
YMEHHE MCNOJIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpelesieHud Juis
peleHus 3agayd; 3HAKOMCTBO C HOHATHSAMM: 3aKOH OOJIBIIMX YHCel,
METOABI BBHIOOPOYHBIX HCCIEOBAaHUH; yMEHHE TPHBOIUTH IPUMEPHI
NPOSIBICHUS 3aKOHA OOJIBIIMX YHMCET B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBATH MOHATUSAMU: COUETaHHE, IIEPECTAHOBKA,
YHUCIO COYETaHWH, YHMCIO IMepecTaHOBOK; OumHOM HbloTOHA; ymeHue
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M PacCyKACHHS IS PELICHUS 3aa4;
OLICHUBATh BEPOATHOCTH peaybHBIX COOBITHI]; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH IIOJYYCHHBIN PE3YIbTAT

YMeHue onepupoBaTbh IOHATUSMM: TOYKA, MpsAMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIUIa, IUIOCKMHA yrod,
JBYI'PAHHBIA yroj, TPEXIPAHHBIA YIOJI, CKPEIIUBAIOLIMECS MPSMBIE,
NapaJUIEIbHOCTh U NMEPIEHIUKYISIPHOCTh NMPSAMBIX U IUIOCKOCTEH, yroJ
MEXIY MNPSAMBIMU, YTOJ MEXAY IPSIMOM U IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKHU IO IJIOCKOCTH, PACCTOSIHUE MEKIY
IPSIMBIMU, PACCTOSIHUE MEXY IUIOCKOCTAMM; YMEHUE UCIIONb30BaTh IIPU
pelIeHUH 3aJad U3ydyeHHbIE (DAKTHI MU TEOPEMbI INIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXAIOIEro MHUpA; CTPOUTH
MaTEMaTUYECKHE MOJEIM C IOMOIUBIO TI'E€OMETPUYECKHX IOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU NPAKTUYCCKUC 3a1a4U
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YMeHue onepupoBaTh MOHIATUSAMH: IUIOMAIAL (UTYPBI, 00BEM (QUTYDHI,
MHOI'OIrpaHHUK, HpaBHJ’ILHBIfI MHOI'OrpaHHuK, CCHCHHUC MHOI'OrpaHHHUKA,
KyO, mapajuiefenunen, NpusMa, OuUpamuia, (Gurypa M MOBEPXHOCTb
BpalleHusl, MWINHIP, KOHYC, map, cdepa, miomanas cepsl, IIONIaab
MOBEPXHOCTU MUPAMUIBI, MPHU3MBI, KOHyca, IWIMHIApA, 00BEM Kyoba,

NpAMOYIT'OJIbHOI'O HapaJuICICIvIcaa, MnupaMuabl, HIPU3MbI, LHUWIXHIOPA,




KOHyca, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUYEHUS KOHyCa U LMJIMHIpA,
napajuyieJbHble OCH WM OCHOBAHHUIO, CEUYEHUE 1Iapa, IJIOCKOCTb,
Kacaromasics cgepbl, LUWIUHAPA, KOHYCa; YMEHHUE CTPOUTh CEUYEHHE
MHOTOTpaHHHKA, U300pakaTb MHOTOTPAHHUKH, (UTYPHI U MOBEPXHOCTH
BpAIlIEHUs1, UX CEYEHUS], B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (PUTYp, CAMOCTOSTENHHO
(GbopMyIHpOBATH OIpPENEIICHUS] H3Y4aeMbIX (UTYp, BBIABHTATh THITIOTE3BI
0 CBOICTBax M MpU3HAKAX T€OMETpUYecKuX (GUryp, 000CHOBHIBATH WM
ONpoBepraTh MX; YMEHHE TMPOBOAWUTH Kiaccuukanuioo Quryp mo
pa3INYHBIM TpPHU3HAKaM, BBIMOIHATH HEOOXOJUMBIE JIOMOJHUTEIbHBIC

MOCTPOCHUS
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Ymenue OIICPHUPOBATH IIOHATUAMMU. JIBHUKCHUC B MMPOCTPAHCTBC,
napajuieNIbHbI TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TMOM00MS, TMOMOOHBIE QUTYPBI;, yMCHHE
pacrio3HaBaTh paBHbIE W TOJOOHBIE (HUTYpHI, B TOM YHUCIE B MPHUPOJIE,
UCKYCCTBE, apXHUTEKTypEe; HCIIOJIb30BaTh T'€OMETPHUECKHE OTHOIICHHUS
NpU pENICHWW 3a/ady, HAXOJWTh TEOMETPUYECKHE BEIMYMHBI (IJIMHA,
yroj, IUIOIAAb, OOBEM) MpH pELICHUH 3a1ady M3 APYruxX Y4eOHBIX
NPEMETOB M U3 PeajbHOHN JKU3HU; YMEHHE BBIUUCISATH TE€OMETPHUYCCKHE
BEJIMYMHBI (IJIMHA, YroJ, IUIOMIalb, O0BEM, IUIOIIA/b TOBEPXHOCTH),
UCTIONB3Ysl M3YYCHHBIC (DOPMYIIBI ¥ METOIBI, B TOM YHCIE: ILUIONIAb
MOBEPXHOCTU MHUPAMHIBI, TIPU3MBI, KOHYCa, [IWIMHAPA, IUIOMAaab chepsl;
00bEéM Ky0Oa, TPSMOYTOJBHOTO TapaJuleNIeNuIeaa, MMPaMUIbI, TTPHU3MBI,
WIMHApPA, KOHycCa, INapa; YMEHHE HaXOIUTh OTHOLIEHHE OO0BEMOB

MoTI00HBIX (pHUryp
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VYmMmenue ONEpHUPOBATH MOHATUAMU: IIPAMOYTOJIbHAA CUCTEMA KOOPpAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpA Ha 4YHCIO, PAa3JIOKEHHE BEKTOpa Mo 0asucy,
CKaISIPHOE TIPOM3BE/ICHUE, BEKTOPHOE IPOU3BEIACHUE, YO MEXIY
BCKTOpaMH; YMCHHEC HCIIO0JIb30BAaTh BeKTOpHI:Iﬁ n KOOpI[HHaTHBIfI METOL
JUIS peIICHHs] TEOMETPUYCCKMX 3aJad W 3aJad JpyruxX y4eOHbIX

IIPEAMETOB

13

YMenne BbIOUpaTh TMOAXOASAIIMN METOH [UISl pelIeHUs 3a1adi;
[IOHMMaHUE 3HAYMMOCTH MATEMAaTUKU B H3YyYEHUU INPUPOJHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHUW; YMEHHE pacro3HaBaTh

MMPOSBJICHUC 3dKOHOB MATCMATUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIpUMEPBl  MAaTEMaTUYECKHX OTKPBITUHA POCCHHCKOM H  MHUPOBOU

MaTeMaTHYECKOM HAayKH




INEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii JJIEeMEHT COACPKAHUS

Kon

1 Yucna u BBIYUCICHUS

1.1 HarypanbHble u niensle yncia. [Ipu3Haky AeTMMOCTH HEIbIX YUCEN

15 Panmonaneupie uucina. OOBIKHOBEHHbIE U JECSITUYHBIE JIpOOM, HPOLEHTHI,
. OeCKOHEUHbIEe IEPUOUYECKUE IPOOH

13 ApudmeTnuecknii KOpeHb HaTypajibHOU cTeneHu. JleicTBus ¢ apudMeTHuecKuMu
. KOPHSIMHM HaTypajibHON CTENEHU

14 Crenens ¢ nenbM nokaszatesneM. CTeneHs ¢ palioHaIbHBIM NMoka3aTeneM. CBoOMCTBa
' CTETEeHH

s CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. apKTaHI€HC YHUCIOBOIO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuaHbie U HaTypadbHbIC JOTapru(MbI

JeiictButensHpie  uucia. ApudMeTHdYecKue omepanud C JACWCTBUTEIbHBIMU
1.7 yuciamu. [IpubnnxEHHbIEe BBIYUCIICHUS, IPaBUIa OKPYIJICHUS, IPUKUIKA U OIICHKA
pe3yibTaTa BbIUUCICHUN

1.8 [IpeobOpazoBanue BhIpaKEHUH

1.9 KommnekcHsie yncna
2 VYpaBHEeHUs U HEPABEHCTBA

2.1 Llenpie 1 1poOHO-palMOHATIBLHBIC YPAaBHEHUS

2.2 HppauyroHanbHbIe YpaBHEHUS

23 TpuronomeTpruyeckue ypaBHEHHS

24 [TokazarenbHble U JIorapupMUUIECKUE YpaBHEHUS

2.5 Lenbie u 1poOHO-palIIOHATIEHBIE HEPABEHCTBA

2.6 HppauronaibHbpie HEPAaBEHCTBA

2.7 [TokazarenbHbIC U IoTapuPMUIECKIE HEPABEHCTBA

2.8 TpuronomeTprueckue HEPABEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHU U HEPABEHCTB

2.10 VYpaBHEHU, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11

Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeieTuTeNb MaTPUILbI




@yHKIMU U TpaduKu

Oynkuus, cnocoObl 3amanus ¢yHkiuu. I'paduk ¢ynkumu. BzanmuO 0oOpaTHBIE

> ¢yHkunu. YétHble 1 Heu€THbIe QyHKUMU. [lepruoanueckue GpyHKIMMN
O6nacth ompeneneHuss W MHOXECTBO 3HaueHWd ¢yHkuuu. Hynmu QyHKIun.
19 [IpoMexXyTKM  3HAKOMOCTOSHCTBA.  I|IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' Makcumymbl 1 MUHUMYMbI GyHKuMu. HauOosnblnee M HauMeHbIllee 3HAa4YEHUE
(GYHKLIHU HAa IPOMEKYTKE
13 CrenenHass ¢QyHKUMS C HaTypaJbHbIM W IeNbIM Moka3areneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHS 7-0i CTENEHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IpapuKu
3.5 [oka3zaTenpHast u orapudmudeckas QyHKIHH, IX CBOWCTBA U TpapuKu
16 Touku paspbiBa. AcuMnToTel TpadukoB ¢yHkuuid. CBolcTBa — (DyHKIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTenLHOCTH, CITOCOOBI 3aJJaHMS MTOCJIEN0BATEIHLHOCTEN
3.8 Apudmerndeckast 1 reoMeTpudecKkas nporpeccuu. Gopmysa CI0KHBIX TPOLIEHTOB
4 Havana maremaTu4eckoro aHanusa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BogHbIE HIeMEHTAPHBIX (HyHKITHIA
[IpumeHeHne NPOU3BOAHOM K HCCIENOBaHHIO (YHKIMH Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxneHne HanGonblIero 1 HauMEHbIEro 3HayeHus (YHKIHMU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. UnTerpan
5 MHOkeCTBa U JIOTUKA
5.1 MHoecTBO, onepaluuu HajJl MHOKecTBaMu. J[narpaMmel Disiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMBbI€ M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEPXHOCTH BpaLECHUS




7.5

KoopanHatel 1 BEKTOpPEI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
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OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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