MHHHUCTEPCTBO NPOCBEIIEHASA POCCUICKOM ®EJEPAIIIN
MunncrepcTBo oopazoBanusi IleHzeHckoii 001acTH
Ynpasiaenue o0pazoBanusi agMuHucTpanuun Kamenckoro paiiona

MOY CO1 c. barpak

PACCMOTPEHO VYTBEPXXJIEHO
negaroruyecKum IAPEKTOP
COBETOM /@w/ —

7/
npoTtokoa Nel ot «31» Suos JI.A.
aprycra 2023 . npuxa3 Nel08 ot «31»

asrycra 2023 r.

PABOYAS ITPOTPAMMA
(ID 963101)

yueOHoro npeamera «I'eomerpusi. bazoBblilt ypoBeHb»

st ooyvaronuxest 10-11 kiaccon

c. barpak 2023



COILEPKXAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE IOHATHUA CTEpEOMETPUH. ToUKa, MpsiMasi, MIOCKOCTb, TPOCTPAHCTBO.
[TonsiTHe 006 aKCHOMATUYECKOM MOCTPOEHUU CTEPEOMETPUN: aKCUOMBI CTEPEOMETPHUU
U CIICICTBUS U3 HUX.

B3anmHOEe pacronokeHwe ImpsAMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
napajuielibHble W CKpelMBaronecs mnpsMble. [lapamnenbHOCTs NOPSMBIX |
IJIOCKOCTE B MPOCTPAHCTBE: IMApajulelibHbIE MpPsIMBIE B  MPOCTPAHCTBE;
MMAPAJUICIIBHOCTh TPEX MPSMBIX; MAPaAUIENbHOCTh MPAMONM U IUIOCKOCTH. YTJbI C
COHAIPABJICHHBIMU  CTOPOHAMH; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh TNIOCKOCTEN: MapajuIeNIbHbIE IJIOCKOCTH; CBOWCTBA MapauICIbHBIX
rwiockoctei. [Ipocteitmme mpocTpaHCTBEHHbIE (UTYpPHI HA TIOCKOCTH: TETPadp,
KyO, MmapasuieNienurie]; TOCTPOECHUE CEUCHHM.

[TepneHAUKYIAPHOCTh MPSIMOM U IUIOCKOCTH: MEPHEHIUKYJISPHBIC MPAMBIE B
MIPOCTPAHCTBE, MPSAMBIC MMAPAIUICIBHBIE U IEPIICHANKYIISPHBIE K TNIOCKOCTH, MPU3HAK
IIEPIICHIUKYJIIPHOCTHA NIPSIMOM U IIJIOCKOCTH, TEOPEMA O MPSIMOM NEPIICHANKYISIPHOU
IUIOCKOCTU. YTIJIbI B MPOCTPAHCTBE: YroJd MEXIYy NOpAMOM UM IUIOCKOCTBIO;
JNBYTPAaHHBIM yroOJI, JIMHEWHBIM Yroa JBYIpaHHOro yria. llepnenaukyisap u
HaKJIOHHBIE: PACCTOSSHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM [0
MJIOCKOCTH, MPOEKIUs (UTYphl HA MIIOCKOCTh. [leprneHauKyIsIpHOCTh IIOCKOCTEM:
MPU3HAK  NEPICHAMKYJISPHOCTH  JBYX  IUIOCKOcTed. Teopema 0  TpEX
MEPIEHAUKYIISIPaX.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIMYKJIbIE U
HEBBINYKJIBIC MHOTOTPAaHHHMKH; Ppa3BEPTKA MHoOrorpanHuka. l[Ipusma: n-yrosibHas
MpU3Ma; TPaHW W OCHOBAHWS TPHU3MBI; MPsSMas W HAKJIOHHAs MPU3MBI; OOKOBas |
MOJIHAsI TOBEPXHOCTh NpU3Mbl. [lapannenenunesn, mpsMOYroiabHbINA MMapalICIICIUITE]T
u ero cBorctBa. [Iupamuaa: N-yroibHas nupaMuia, TpaHd U OCHOBAHUE MMUPAMU/IBL;
OOKOBasi M TMOJIHASI TTOBEPXHOCTh MUPAMUIbI; TIpaBWIbHAS W yCeUEHHaAs MUpaMUa.
DlleMeHThl TNpu3Mbl W nUpamMuibl. [IpaBUSIbHBIE MHOTOTPAHHUKHU: TOHSITHE
MPAaBWJIBHOTO MHOTOIpaHHUKA; MpaBWbHAs MpU3Ma M MpaBUIbHAs MHUPAMH]A;
MpaBuJIbHAS TPEYTroJibHAS NMUpaMUJa U MPAaBWIBHBIN TeTpadap; kyO. [Ipencrasnenue
O TIPaBWJILHBIX MHOTOIPAHHUKAX: OKTA3IP, TOACKa’aAp U uKocadip. CeueHus npu3Mbl
Y IUPaMU/IBI.

CumMeTpus B NOPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOH,
IJIOCKOCTU. DJIEMEHThl CUMMETPUHU B NUpaMUJIax, Mnapajuiesienuneax, mpaBuibHbIX
MHOTOIrPaHHHKAX.

Bbluncienue 31eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHanu, yrisl. [lnomans
OOKOBOW TMMOBEPXHOCTM U TIOJHOM TMOBEPXHOCTH TMPSMOW MPU3MBI, IUIOIIA]Ib



OCHOBaHUi, TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans 60koBOM
IIOBEPXHOCTU M IIOBEPXHOCTM MPABUIBHOM NHUPAMUIBI, TEOpeMa O IUIOLIAIU
yceu€éHHoi nupamubl. [lonstue 06 o0béMe. OObEM MUpPaMUIbI, TPU3MBI.

[logoOubie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMu TTOJIOOHBIX TEJl.

11 KIIACC

Tesa Bpamenus

Hunuuapuyeckas TOBEPXHOCTh, 00pa3yrolue MUJIMHAPUUECKONW MOBEPXHOCTH,
OCh LIWJIMHAPUYECKOU OBEepXHOCTH. LlumHap: ocHOBaHUs U OOKOBasi MOBEPXHOCTb,
oOpa3yrolias U 0Ch; TUIOIaAb OOKOBOM U TIOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKON nmoBepxHocTH. KOoHyC: ocHOBaHME U BepllinHa, 00pa3yoas u
OCh; TUIOIIAb OOKOBOM M IMOJTHOM IMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromue u
BBICOTA; OCHOBaHUA U OOKOBasi TOBEPXHOCTh.

Chepa u map: HeHTp, paauyc, IUAMETP; IUIONIAAh MOBEPXHOCTU C(REpHI.
B3aumHoe pacnosioxkenue cepbl U IUIOCKOCTH; KacaTeldbHas IUIOCKOCTb K cdepe;
1011 a/1b CHEpHI.

N300pakeHne Ten BpalieHus Ha MIOCKOCTH. Pa3BEpTka MuIMHIpa U KOHYCA.

KomOuHanuu ten BpaieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTMCAHHBIN
okoJ10 cpepsl; cepa, BMcaHHAsT B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonstue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TIapaJijiesienunena u cneAcTBus u3 He€. O0bEM NUIMHIpA, KOHYCA.
O0bEM mIapa u wiomaab cQepsl.

[Tomo6nple Tenma B mpocTpaHcTBe. COOTHOIICHWS MEXAY IUIOMAAIMU
MOBEPXHOCTEHN, 00bEMaMU MTOAOOHBIX TEI.

Ceuenust nuivHapa (MapauiesibHO U TMEePIEHIUKYIISIPHO OCH), CEYEHHUS KOHYyca
(mapajuieTbHOE OCHOBAHUIO U MPOXO/IAIIEE YEPE3 BEPIIUHY), CEUEHUS I1apa.

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoctu U B mpocTtpaHcTBe. CIOKEHHE W BhIYMTaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3nokeHue BeKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTtopam. [IpaBuiio napamienenunena. Pemenue 3agay, CBA3aHHBIX C MPUMEHEHUEM
NpaBuJl JeWCTBUM ¢ Bekrtopamu. [IpsiMoyrosibHass cucrema KOOpPAMHAT B
npoctpancTBe. Koopaunatel Bektopa. lIpocreimme 3agaun B KOOpAMHATAX. YTOII
Mex 1y BektopaMu. CKalasipHOE MPOU3BEACHNE BEKTOPOB. BhIUMCIeHNE YTIJIOB MEXTY
OpSAMBIMA MU IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIM METOA MPHU PELICHUH
FEOMETPUYECKUX 3a]1a4.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE  pe3yJIbTaThl OCBOCHHUSI MPOTPaMMbl  Y4EOHOTO MpeaMeTa
«MareMaTrka» XapakTepU3yrTC:

I'pa:xxnanckoe Bocnuranue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TIO3UIIUN 00yUYaOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUIICKOrO OOIIECTBA, MPEACTABICHUEM O MATEMATUYECKUX
OCHOBaX  (YHKIIMOHUPOBAHMS  PA3IUYHBIX  CTPYKTYp, SBJICHHH, MPOLEIYp
IPpaXKJaHCKOTO 00111ecTBa (BHIOOPHI, OMPOCH! U MP.), YMEHHEM B3aHMOJIEHCTBOBATDH C
COILIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUHM C UX QYHKIIMAMH U Ha3HAUCHUEM.

ITaTpuoTn4yeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPaKIAHCKOW HJCHTHUYHOCTU, YBOXKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHUHCKOW MaTEMAaTHKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUAM POCCUHMCKUX MAaTEMATHKOB U POCCHICKONW MAaTeMaTUYECKOW IIKOJIBI, K
WCIIOJB30BAaHUIO ATUX JOCTH)KEHUHW B JPYIrMX HayKaxX, TEXHOJOTHsIX, cdepax
3KOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JYyXOBHBIX IIEHHOCTEH POCCUICKOTO Hapo/ia; CPOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO MOBEJCHHUS, CBA3AHHOIO C IMPAKTUYECKHUM
MIPUMEHECHUEM JIOCTHKEHUIN HAYKU U JEATEIbHOCThIO YUEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWYUBOIO OYIYILIETO.

JcTeTHYeCKoe BOCIIUTAHUe:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAsh 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUN, PACCYKIECHUIN; BOCTIPUUMYHBOCTHIO K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHBIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(OPMHUPOBAHHOCTHIO yMEHUS TPUMEHSITh MaTEMaTUYECKHWE 3HAHUS B
WHTEpecax 3I0pOBOTro M 6e30macHoro oopasa KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBBIO (370pOBOE THTAaHHWE, COATAHCUPOBAHHBIM PEXKUM 3aHATUN WU
OT/bIXa, peryysipHasl ¢pu3udeckas aKTUBHOCTH); (M3UYECKOTO0 COBEPIICHCTBOBAHUSI,
MIPY 3aHATUAX CIIOPTUBHO-0310POBUTEIBLHON JIESITETBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM IIEHHOCTH TPYAOTIOOUS; MHTEPECOM K
paznuHbIM chepam podeccroHaTbHON AeATebHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOMN
U e€ NPUJIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HaHHbBIN BbIOOp Oyayiieit npodeccuu
U pEaIn30BbIBaTh COOCTBEHHbBIC KU3HEHHBIE TJIAHbI; TOTOBHOCTHIO U CIIOCOOHOCTHIO
K MaTeMaTH4eCKOMY OOpa30BaHUI0O W CaMOOOpPa30BaHUIO HAa MPOTSHKCHHHM BCEH
’KU3HU; TOTOBHOCTHIO K AKTHUBHOMY Y4YacTHIO B PEIICHUU MPAKTUYECKHUX 3a]a4
MaTeMaTU4YECKOW HAIPABICHHOCTH.

JKOJIOruYecKoe BOCIMTAHHE:



c(hOPMHUPOBAHHOCTHIO DKOJIOTHYECKON KYJIbTYpbl, ITOHUMAHUEM BIIUSHUS
COIIMAJIbHO-DPKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHOU
Cpelibl, 0OCO3HAHHEM TII00aLHOTO XapaKTepa SKOJOTUYECKUX TPOOIeM; OpueHTaluen
HA TpPUMEHEHHWE MaTEeMaTUYECKUX 3HAHWM i1 penieHus 3axad B 00JiacTu
OKpYXalollled Cpe/bl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKHM MX BO3MOMHBIX
MOCJICICTBUN I OKPYKAIOIIEH CPEIbI.

I{leHHOCTH HAYYHOTO NMO3HAHUSA:

c(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH, TOHUMAaHUEM MAaTeMaTHUYeCKOU
HayK{ Kak c(epbl YeJTOBEUECKOW NEATeIbHOCTH, ITAlOB €€ Pa3BUTHUS U 3HAYMMOCTH
JUISl pa3BUTUSI LIUBUJIM3ALMK; OBJIAJICHUEM SI3bIKOM MaTeMaTUKU U MaTeMaTH4YECKOU
KYJBTYpPOU KaK CPEJICTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIISITH TPOCKTHYIO
U HUCCIIEIOBATEIIbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeramnpeaMeTHbIe PEe3yNbTaThl OCBOSHHUS IPOTPAMMBI y4eOHOTO TIpenMeTa
«MaremaTuka XapaKTEPHUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU ~ OCUCMBUAMU,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
0elicCmBUAMU, YHUBEPCATbHBIMU PERYIAMUBHBIMU OeUCTNEUIMU.

1) Vuusepcanonuvie  nosmasamenvHwle  Oelicmaus, obecneuusaom
Gopmuposanue 6a306bIX KOSHUMUBHBIX NPOYECcco8 obyuarowuxcs (0ceoeHue
Memo0o08  NO3HAHUS — OKpyJcaowe2o  Mupa,  NpuMeHeHue  J10SUYECKUX,
ucciedo8amenbcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBble 1ornyeckue AecTBUA:

e BBIABIATH M XapaKTEPU30BaTh CYIIECCTBEHHBIC NMPHU3HAKH MATEMATHYECKUX
00OBEKTOB, TIOHATHH, OTHOIICHWH MEXAY TMOHATHIMH; (HOPMYyIUpPOBATH
OTpeNecHUsT  TOHATUH;  YCTAHABIIMBAaTh  CYIICCTBCHHBIH  IMPHU3HAK
KiIaccu(pukanuu, OCHOBAaHUS JJisi OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (QOpMyIHpOBaTH W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE W OTPHUIATEIbHBIC, CIWHUYHBIC, YacTHBIC M 0OIIne;
YCIIOBHEIE;

e BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (paKTax, JaHHBIX, HAOIIOMCHUSAX W YTBEPKICHUIX; TpeyiaraTh KpUTSPUN
JUIS BBISIBJICHUSI 3aKOHOMEPHOCTEW U IPOTUBOPEUM;

e JIeNaTh BBIBOJBI C WCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JICAYKTHBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHHH 10 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSITEIHHO JTOKA3aTEIbCTBA MATEMATHUECKUX YTBEPIKICHHIA
(npsiMble W OT MPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIIUIO, TPHUBOIUTH
npUMepbl U KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC CYXKICHHUS W
BBIBO/IBI;



BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amaud (CpaBHHUBATh HECKOJIBKO
BapHaHTOB peEIICHMs, BBHIOMpAaTh Haubosiee MOAXOMAUIMN C  y4€ToM
CaMOCTOSITEJIEHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBhlIe ucciieqoBareLCKHe J1eCTBUA:

UCIOJIb30BaTh BOIPOCHI KaK HCCIIEN0BATENbCKUM HWHCTPYMEHT IO3HAHUS;
(GopMynupoOBaTh BOMPOCHL, (DUKCHPYIOIMIME MPOTUBOpEUYUE, MpodIemMy,
yCTaHABIMBAaTh  WCKOMOE€ U  JaHHOe, (GOpMHUPOBATH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UINI0, MHEHHUE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHWPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBIICHUS,
MpOIIECCa, BBIABICHUIO 3aBHUCHMOCTEH MEXIy OOBEeKTaMu, SIBICHUSIMH,
MPOLIECCAMY;

CaMOCTOSITENIbHO (HOPMYIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaMm
OPOBEAEHHOIO HAOIIOJEHUS, HCCIEI0BaHUs, OLEHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpPOllecca, a TakKe BBIIBUTATH
IPEINOJIOKEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSIX.

Pabora ¢ nndopmanueii:

2)

BBISIBJISITh ACQUIMTHI MH(OPMALUY, JAHHBIX, HEOOXOJUMBIX Uil OTBETA HA
BOIIPOC U ISl pEUICHUS 3a/1a4u;
BBIOMPATh MH(DOPMAIUIO U3 UCTOYHUKOB Pa3IM4HbIX TUIIOB, AHAJIU3UPOBATD,
CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH NHPOPMAIIUIO PA3IMYHBIX BUAOB U
dbopm TpeacTaBICHNUS;
CTPYKTYpPUpPOBaTh HH(OpPMALMIO, MPEACTABIATh €€ B pa3UyHbIX (hopmax,
WJUTIOCTPUPOBATH IpapUuecK;
OLICHUBATh HaJEXKHOCTD uH(popManuu 1o CaMOCTOATENLHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

Vhusepcanvnvie  KomMMyHuKamug@Hwvle  Oeiicmeus,  obecneyusaiom

choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00YUAOUUXCSL.
Oo0menue:

BOCIPUHUMATH U (POPMYIIMPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBHUSIMH U
HEJISIMA OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaX, AAaBaThb MOSICHEHUS IO XOJy pEeLIEHUs
3a/1a4yu, KOMMEHTHUPOBATh MOJyYeHHbIN PE3yJIbTaT;

B Xo7€ 00CYyXJeHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBbI,
poOJIEMBI, PEIIAEMON 3a/layy, BBICKA3bIBATh WJIEU, HAICJICHHbIE HA TTOHUCK
pELIEHUS; CONIOCTABIIATH CBOU CYKIEHUS C CYKACHUSIMU JPYTMX YYACTHUKOB
auanora, OOHAapy>XMBaTh Pa3IMYME M CXOJICTBO MO3UIMH; B KOPPEKTHOM
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOU BO3PAKEHUS;

NPEACTABIATh PE3YyJIbTAThl PELICHUS 3a[]auy, SKCIEPUMEHTA, UCCIEIOBAaHNUS,
MPOEKTa; CAaMOCTOSITENIbHO BHIOMPATh (pOpMAT BBICTYIJICHUS ¢ YYETOM 3a]ad
Mpe3eHTAIMU U OCOOCHHOCTEH ayIUTOPHUH.



CoTpyaHu4ecTBO:

MMOHMMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMAHIAHOW U UHAUBUYATbHON
paboThl TpH pelIeHUH Y4YeOHBIX 3ajad; MNPUHUMATH II€JIb COBMECTHOMU
NEeSATEIbHOCTH,  IUJIAHUPOBATh  OPTraHM3alMi0  COBMECTHOM  paboThI,
pacmpenensiatb BHABI PabOT, JOroBapuBaThCs, OOCYXAaThb TNIpoLEcC U
pe3yabTar padoThl; 00001IaTh MHEHHUSI HECKOJBKUX JIFOCH;

y4acTBOBaTh B T'PYIIOBEIX (hopmax paboTel (0OCykmeHus, 0OMEH MHCHUH,
«MO3TOBbIE IITYpPMb» W HWHbBIE); BBINOJHATH CBOIO YacThb pabOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C JPYTUMHU YJIEHAMU KOMAaH]Ibl; OILICHUBATh
KadecTBO CBOEro BKJIaJa B  OOmMUKA  TPOAYKT TIO  KPHUTEPHUSM,
c(hopMyIMPOBAaHHBIM YUYaCTHUKAMH B3aUMOJCHCTBHUS.

3) Vhusepcanvhnvle pecynsamuenvle Oeticmeus, odbecneuusarom Gopmuposanue
CMBLCIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOB TUYHOCHIU.
Camoopranuzamnus:

COCTABJISITH TUIaH, AJITOPUTM PEIICHUS 3a/1auM, BRIOUPATh CIIOCO0 PEIIEeHUS C
y4€TOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH C Y4ETOM HOBOM
uH(bOopMaIUu.

CaMOKOHTPOJIb:

BJIQJCTh HABBIKAMU  [MO3HABATENILHOM  pEQUIEKCMH KaK  OCO3HAHUS
COBEPIIAEMBIX JICHUCTBUMA W MBICIUTEIBHBIX MPOIECCOB, MX PE3YyJIbTaTOB;
BJIaJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3ysbTaTa
pEIICHUsI MAaTEMATUYECKOM 3a/1a4H;

PEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 33]1a4H,
BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
JTAHHBIX, HAWJECHHBIX OITUOOK, BBISIBICHHBIX TPYAHOCTEMH;

OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSM, OOBICHATH
MPUYHUHBl JOCTMIKECHHUS WM HEJIOCTHXKEHUSI PE3YJbTATOB JIESTEIBHOCTH,
HaXOJIUTh OIMHMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

10 KUIIACC

OnepupoBaTh NOHATUSIMU: TOUKA, MPSIMasi, INIOCKOCTb.

[IpuMeHsITh aKCMOMBI CTEPEOMETPUU W CIHEACTBUSI M3 HUX MPU PEUICHUU
r€OMETPUYECKUX 3a/1au.

OrnepupoBaTh MOHATUAMU: MAPATUICIIBHOCTh U MEPIICHIUKYIISIPHOCTh MPSAMBIX U
MJIOCKOCTEH.

KnaccudummpoBath B3aMMHOE pACTONOKEHHE TPSAMBIX H IIJIOCKOCTEH B

IPOCTPAHCTBE.



OmnepupoBaTh NOHITUSMH: JBYTPAHHBIN YTrOJ, TPaHU JBYTPAHHOTO yria, pedpo
JBYI'PAHHOTO yIVla; JIMHEMHBIM YroJl JBYI'PAHHOIO YyIVa; TpajgycHas Mepa
JIBYTPAHHOTO YIJIA.

OnepupoBarh IOHATHAMM: MHOTOTPAHHUK, BBIIYKIBIM M  HEBBIIYKJIBIA
MHOTOI'PaHHHUK, 3JIEMEHTbI MHOTOTPAHHUKA, IIPABUJIBHBI MHOTOT'PAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (MHpaMUJa; MpPU3MA,
IPSIMOYTOJIBHBIN Mapauieenumne, Ky0).

KnaccugunupoBaTe MHOTOTpaHHUKH, BBIOMpPas OCHOBAHUS JUIs KilacCU(UKALUU
(BBINYKJIbIE ¥ HEBBIYKJIbIE MHOTOI'PAaHHUKH; [IPaBUJIBHBIE MHOTOIPAHHUKH; MPSIMbIE
Y HAaKJIOHHBIE MTPU3MBI, apaJIICIICIIATIE IbI).

OneprpoBaTh NOHATUAMHU: CEKyLIAs INIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBIACHATH TPUHIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEOB.

Ctpouth ce4eHHUss MHOTOI'PAaHHUKOB METOJIOM CJIE/IOB, BBINOJIHITH (BHIHOCHBIC)
IUIOCKUE YEPTEKU M3 PUCYHKOB IPOCTBIX OOBEMHBIX (GUIYp: BHUI CBEPXY, COOKY,
CHHU3Y.

PemaTe 3aaun Ha HaXO0KJE€HHWE T€OMETPUUYECKUX BEJIMYMH MO 00pas3lam Wid
aIropuT™MaM, TPUMEHSS UW3BECTHBIC AHAJUTUYECKUE METOABI IIPU  PELICHUU
CTaHAAPTHBIX MAaTEMaTUYECKHX 3a]a4 Ha BBIYMCIICHHE PACCTOSIHUM MEXIy IBYMs
TOYKAaMH, OT TOYKH 110 IIPAMOM, OT TOYKHU 10 INIOCKOCTH, MEXKAY CKPELIUBAIOIIUMUCS
MPSIMBIMHU.

Pemate 3aaunm Ha HaXO0XKJE€HHWE T€OMETPUUYECKUX BEJIMYMH MO 00pas3lam Wiu
aIropuT™MaM, TPHUMEHSS UW3BECTHBIC AHAJUTUYECKUE METOABl IPU PELICHUU
CTaHAAPTHBIX  MaTeMaTUYECKUX  3a7Ja4 Ha  BBIUHCIEHUE  YIJIOB  MEXKIY
CKPCIIMBAIOIAMUCSA  TNPAMBIMH, MEXKIYy NPAMOA M  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruucisate 00bEMBI M TUIONIAAM MOBEPXHOCTEH MHOTOIPAHHUKOB (IIPU3MA,
NUpaMuJia) ¢ MPpUMEHEHHEM (HOPMYIT; BHIYMCIATH COOTHOLIEHUSI MEXIY IUIOLIaIsIMU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX MHOTOTPAHHUKOB.

OneprpoBaTh MOHATUSMH: CHUMMETPHS B IPOCTPAHCTBE; LEHTP, OCh U
MJI0OCKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBaTh M WHTEPIPETHUPOBATH HH(GOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, MPEACTABICHHYIO Ha dYepTrexax U
pPUCYHKaX.

[IpumeHnsaTy reomeTpuueckue (akTbl sl PEIICHUs] CTEPEOMETPUUECKUX 3ajad,
MIPEANONIATaIOIIMX HECKOJIBKO I1aroB PEIICHUS, €CIIU YCIOBUS IPUMEHEHHNS 3a/1aHbI B
SABHOH (opMe.

[IpruMmenaTs  mpocTeWIIMe  MPOTPaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUYECKUX 3aad.

IIpuBOoAUTHE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB F€OMETPUHU B HCKYCCTBE.

IIprMeHATh MOJMyYEHHBIE 3HAHWS HA IIPAKTUKE: AHAJIU3WPOBATH PEAJIBHBIC
CUTyallUH W NPUMEHATb W3Y4YCHHBIC IOHATHUSA B IIPOLIECCE IIOMCKA pPELICHUs



MaTeMaTH4eCKHu cHOpPMYIUPOBAHHON MTPOOIIEMBI, MOAECIUPOBATH PEATbHBIE CUTYALIUN
Ha S3bIKE T'€OMETPUM, HCCIEI0BATh ITOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM
reOMETPUUYECKUX MOHSATHH M TEOpeM, ammapaTa aireOphl, pelaTh MNPaKTUYECKUE
3a/1a44, CBA3aHHBIC C HAXOXKIECHUEM T€OMETPUUECKUX BEINYUH.

11 KITACC

OnepupoBaTh MNOHATHSAMHM: UWIMHAPUYECKAs] TMOBEPXHOCTh, OOpasyromme
HUJIMHAPUYECKON MOBEPXHOCTH; HUIMHAP; KOHUYECKAss MOBEPXHOCTh, 00pa3yrolue
KOHMYECKON ITOBEPXHOCTH, KOHYC; chepuyecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaleHus (IMIMHAP, KOHYC, cepa u map).

OOBACHATH C1IOCOOBI TIOJYUYEHUS TEJl BpAILEHUSI.

KnaccudunmpoBaTh B3auMHOE paciosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMEHTa; IIApOBOM CJIOM, OCHOBaHWE LIAPOBOIO CJIOS, BBICOTA IIAPOBOIO CIIOS;
IapOBOU CEKTOP.

Boluucnsate 00BEMBI M IUIOMIAAM  TOBEPXHOCTEM  Ten  BpalleHHS,
r€OMETPUYECKUX TEJ ¢ TPUMEHEHUEM (HOpMYII.

OnepupoBaTh NOHATUSIMHU: MHOTOIPAHHMK, BIIMCAHHBIA B C)epy U ONMHCAHHBIN
okoJi0 chepsl; chepa, BIMCaHHAS B MHOTOTPAaHHUK WJIM TEJIO BPALCHHUS.

BbuHcnsaTe COOTHOLIEHUS MEXIYy IUIOUIaAsIMM IOBEPXHOCTEW U 0O0BEMaMU
MOJAO0OHBIX TEN.

N300paxars u3yyaemble (QUIypbl OT PYKH M C OPUMEHEHUEM MPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BbInoNHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUEHHUsI TEJI BPALCHHUS.

W3Bnekatb, MHTEPNpPETUPOBaTH M  NpeoOpa3oBbIBaTh MHGOPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YEpTEeKax U
pPUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHAT  JEHCTBUS  CIOXEHUST BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOKEHHS BEKTOPa Ha YUCI0, OOBACHSITh, KAKUMHU CBOMCTBAMHU OHU 00JIaJaIO0T.

[IpuMeHsTh NpaBuiIo napasuliesienuIena.

OnepupoBarh NOHATHSAMH: JEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpA, YIOJd MEXIY
BEKTOpaMH, CKAJIAPHOE MPOU3BEACHHE BEKTOPOB, KOJUIMHEAPHbIE W KOMILIAHAPHBIC
BEKTOPBHI.

Haxonutb cymMmy BEKTOPOB M ITPOMU3BEAEHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOU3BEIAEHUE, PACKIAAbIBATh BEKTOpP 1O JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JCKaPTOBOW CHCTEME KOOPAMHAT.



[IpumensaTs reomeTpuueckue (HakThl IS PEIICHUS CTEPEOMETPUYECKUX 3a7ad,
MIPEAMOIATAOIINX HECKOJIBKO MIaroB PEIICHUS, €CIIN YCIOBHS IPUMEHEHUS 3a/I1aHbI B
SIBHOU (hopme.

Pematp mpocreiimme reoMeTpuuecKrWe 3a7add Ha TMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJIA.

Pemate 3amaum Ha 10Ka3aTEIhCTBO MATEMATHYECKHX OTHOIICHUH U
HaXOXXJEHUE TEOMETPUYECKUX BEIMYMH IO O0pas3iaM WM aJropuTMaM, TPUMEHSS
M3BECTHBIC METOJIbI PHU PEIICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a/1a4.

[IpuMeHsITh  MpOCTEHINEe  MPOTPaMMHBIE  CPEICTBA W JIIEKTPOHHO-
KOMMYHUKAITIOHHBIC CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUECKHX 3a]1a4.

[IpuBOANTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B TIPUPOJIC U KU3HH,
pacrmo3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE.

[IpuMeHATH TMONy4YEHHBIC 3HAHUS HA TPAKTUKE: aHAIM3UPOBATH peabHbIC
CUTyallUM W TPUMEHSTh U3YYCHHBIC TOHATHUS B TIPOLIECCE IOMCKA PEeIIeHUs
MaTeMaTH4eCKH CPopMyIMPOBAHHOMN TIPOOIEMBI, MOJICIUPOBATH PEATHHBIE CUTYAIHH
Ha S3bIKE TEOMETPHUH, HCCIEAOBATh IOCTPOSHHBIE MOJETH C HCIOJb30BaHUEM
r€OMETPUYECKUX TOHATUA M TEOpeM, ammapara aireOpbl; pemarh MPaKTUYECKHUe
3aJlayu, CBSA3aHHBIC C HAXOXKICHUEM T€OMETPUUYECKUX BEJIMUKH.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
K
Ne HanmeHnoBaHue pa3jeioB 4 TeM ;’;ﬂquTBO DJIeKTpOHHBIe (LM (pPpOBbIE)
4acoB
n/n NporpamMmbl o0pa3oBaTejibHbIE PeCYpPChI
1 B 10 https://lesson.academy-
BC/ICHHC B CTCPCOMCTPHIO content.myschool.edu.ru/02.3/07
[IpsimMbIe 1 TIIOCKOCTH B MPOCTPAHCTBE.
5 . 1 https://lesson.academy-
apaﬂHeHBvHOCTB MPAMBIX 1 content.myschool.edu.ru/02.3/07
IUIOCKOCTEN
3 IlepnenquKyISIpPHOCTD MPSMBIX U 1 https://lesson.academy-
IUIOCKOCTEH content.myschool.edu.ru/02.3/07
4 Yrael MeXAY NPSIMBIMU U 10 https://lesson.academy-
MJIOCKOCTSIMH content.myschool.edu.ru/02.3/07
https://lesson.academy-
5 MuororpanmuKu 11 content.myschool.edu.ru/02.3/07
6 O6Bé 9 https://lesson.academy-
BEMBI MHOTOTPaHHHIKOB content.myschool.edu.ru/02.3/07
[ToBTOpEHHUE: CeUeHUsd, PACCTOSAHUS U https://lesson.academy-
7 4
YTJIBI content.myschool.edu.ru/02.3/07
OBIIEE KOJIMYECTBO YACOB I10 68
ITPOTPAMME




11 KIIACC

Ne HaumenoBaHue pa3jieioB U KoanuectBo  DiekTpoHHBbIE (HH(PPOBLIE)
n/n | TeM MPporpamMmbl 4acoB oOpa3oBaTe/ibHbIE pecypchbl
1 Te . 12 https://lesson.academy-
/18 BpATICHITT content.myschool.edu.ru/02.3/07
N https://lesson.academy-
2 OOpEmb Ten ° content.myschool.edu.ru/02.3/07
Bekropsl 1 KOOpAUHATHI B https://lesson.academy-
3 10
IIPOCTPAHCTBE content.myschool.edu.ru/02.3/07
4 [ToBTOpeHnue, 06001ICHNE, 7 https://lesson.academy-
crucTemMaTu3auurs 3HaHUI content.myschool.edu.ru/02.3/07
OBHLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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