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IIpsiMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE MOHATUS cTepeoMeTpur. Touka, mpsiMasi, TIOCKOCTh, MPOCTPAHCTBRO.
[TonsaTrie 06 aKCMOMATUYECKOM MTOCTPOCHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U
CJIIEJCTBUS U3 HUX.

B3anMmHOE pacronokeHue TIpsAMBIX B INPOCTPAHCTBE: IEPECEKAIOLIUECH,
napajuielIbHbIE U CKpEIMBAOIIKECs psMble. [lapamienbHOCTh NPSIMBIX U TIOCKOCTEN
B IIPOCTPAHCTBE: MAapajUICNIbHbIE MPAMBIE B MPOCTPAHCTBE; MAPAILIEIBHOCTh TPEX
NpAMBIX; MAPAUICIIBHOCTh TMPSMOM H IUIOCKOCTH. YTIIBI C COHAIPaBJICHHBIMU
CTOPOHAMM; YTOJ MEXAY IPSAMBIMH B NPOCTpaHCTBE. [lapayenpsHOCTh IIIOCKOCTEH:
[apajuleJbHbIE IUIOCKOCTH; CBOMCTBA MapajuleNibHbIX IuIockocTer. [Ipocreinmue
IPOCTPAaHCTBEHHbIE (PUTYpPhl Ha IUIOCKOCTH: TETpajap, KyO, mapaienenunesn;
MMOCTPOCHUE CCUCHUU.

[lepneHAUKYISPHOCTh MPSAMONM M TUIOCKOCTH: NEPIECHAUKYJSIPHBIE MPSIMBIE B
MPOCTPAHCTBE, MPSIMBIE MAPAIUICITBbHBIE U MEPIECHAUKYJISAPHBIE K IUIOCKOCTH, MPU3HAK
MEPIIEHAUKYJIIPHOCTH IIPSAMOM M IUIOCKOCTH, T€OpEMa O MPSIMOU IEPHEHAUKYISIPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YIOJI MEXKAY IPSMOU U IUIOCKOCTHIO; IBYTPAHHBIN
yroJi, JIMHEWHBIA YroJl IBYTPAHHOTO yria. [lepneHauKyisip 1 HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOU JI0 IIOCKOCTH, MPOEKIUs (PUTyphl Ha
IJIOCKOCTh. [lepneHanKyIapHOCTh IUIOCKOCTEW: MPU3HAK MNEPHEHIUKYISPHOCTH JBYX
IockocTer. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHUKH

[ToHsiTHE MHOTOrpaHHUKAa, OCHOBHBIE A3JIEMEHTHI MHOTOTPAHHWKA, BBIMYKJIBIE U
HEBBIYKJIBIE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpanHuka. llpusma: n-yronpHas
Mpu3Ma; TPaHU W OCHOBAHUS MPU3MBI, NpsiMasi U HAKJIOHHAs MPU3MBI; OOKOBas U
IIOJIHAs TOBEPXHOCTh NpU3Mbl. [lapaiuienenunen, npsiMOyTrOJbHBIN MTapajieIenunes] u
ero cpoicrBa. Ilupamnpa: n-yronbHas nupamuia, CpaHd U OCHOBAaHUE MNUPAMUIBI,
OOKOBasi W TMOJIHAs TOBEPXHOCTh MHUPAMUBI, MpaBWIbHAS U yCEUEHHas MUpaMUia.
DJIeMEHThl TpU3Mbl W TUpaMuabl. [IpaBuibHBIE MHOTOTPAHHUKHW:  TOHSITHE
MPAaBUJIBHOTO MHOTOTPAHHWKA; TMpPaBWIbHAS MpU3Ma MW MpaBWIbHAA NHUPAMUIA;
MpaBUJIbHAS TPEYTOJIbHAS MHUPaMHJIa U MPaBUIILHBIN TeTpasap; ky6. [Ipeacrasienue o
MPABUJIBHBIX MHOTOTPAHHUKAX: OKTa’Jp, JOAEKa’ap U ukocadap. CeueHus: mpu3Mbl U
UpaMUIb.

CuMMmeTpusi B NPOCTPAHCTBE: CUMMETPUS OTHOCUTEJIBHO TOYKH, MPSIMOMH,
IJIOCKOCTU. DJIEMEHThl CUMMETPHUM B MUpPaAMHIAX, Mapajuiesienunenax, MpaBUIbHBIX
MHOTOTPaHHUKAX.

Brruncienne 31eMEHTOB MHOTOTPaHHUKOB: péOpa, muaroHanu, yribl. Ilnomans
OOKOBOI MOBEPXHOCTH U TIOJIHON MOBEPXHOCTHU MPSMOU MPU3MBI, TIJIOMAIL OCHOBaHHH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH NPsAMOM mpu3Mel. [Lnomaas 60K0BOM MOBEPXHOCTH U



MMOBEPXHOCTU MPABWJIBHOM MHPAMHJIBI, TEOPEMA O IJIOIIAAM YCEYEHHOU NMUpaMUIbL.
[Tonstue 06 06bEMe. OOBEM MHpaMUAbI, TPU3MBI.

[Tomo6upie Tema B  mpoctpancTBe. COOTHOIIEHUS MEXKIY  IUIOMIAASMU
MOBEPXHOCTEHN, 00bEMaMu TTOJIOOHBIX TEll.

11 KITACC

TeJsia BpaleHust

[Munuuapruyeckas MOBEPXHOCTb, 00pa3ylolue UUIUHAPUYECKOW MOBEPXHOCTH,
OCh IWIMHAPUYECKON moBepXHOCTH. [{unuHap: ocHoBaHUsS U OOKOBas MOBEPXHOCTH,
oOpasytoliias U 0Ch; TUIOIaAb OOKOBOM U TIOJHOM MOBEPXHOCTH.

Konnueckass MNOBEpPXHOCTb, OOpa3yoOIIME KOHUYECKON MOBEPXHOCTH, OChb U
BEpIlIMHA KOHUYECKOW moBepXxHOCTU. KOoHyc: OCHOBaHME W BeplMHA, 00pa3yroias u
OCh; TUJIOIIA/Ib OOKOBOW U TOJHOM MOBEPXHOCTU. Y CEUEHHBIA KOHYC: 00pa3ylomue u
BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa w map: UeHTp, paauyc, IUaMEeTp; IUIONIa[b TIOBEPXHOCTU ChEpHI.
B3auMHoe pacrnonoxenue cepbl M IUJIOCKOCTH; KacaTellbHas IUIOCKOCTh K cdepe;
I01aAb Chephl.

N3o0paskeHue Ten BpallieHus Ha MIOCKOCTH. Pa3BépTka nUIMHApa U KOHYyCA.

KoMOuHaiuu Ten BpalieHUss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMUCAHHBIN
okoJ10 cdepsl; cepa, BIIMCaHHASE B MHOTOTPAHHUK, WJTH TEJIO BPAIICHHUS.

[Tonsarue 06 oO6BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tei. TeopemMa 00 00BEME
MPSAMOYTOJIBHOTO TMapajuieienuneaa u ciaeacTBus u3 He€. OO0bEM LMIMHIpPA, KOHYCA.
OO6BEM mapa u miomaab cepsol.

[Togo6usie Tema B mpoctpaHcTBe. COOTHOIIECHUS MEXKIY  IUIOMIAASMU
MOBEPXHOCTEHN, 00bEMaMU TIOJIOOHBIX TEJL.

Ceuenusa munuHapa (MapauiebHO U TEPHEHAMKYJISPHO OCH), CEYEHHUs KOHYyca
(mapajuienbHOE OCHOBAHMIO U MPOXO/IAILEE YEPE3 BEPIIMHY ), CEUEHUS I1apa.

BekTOpbl H KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miockoctd U B mnpocTpaHcTBe. CIIOKEHHE U BBIYUTAHHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. PaslioxkeHune BeKTOopa Mo TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuio napamienenunena. Pemenue 3anay, CBs3aHHBIX C MPUMEHEHUEM
IIPaBUJI IEUCTBUM ¢ BeKTOpamu. lIpsMoyronpHas cucteMa KOOpAUHAT B IPOCTPAHCTBE.
Koopnaunater Bekropa. [Ipocreimme 3aqaum B KOOpAUHATAX. YTOI MEXKY BEKTOPAMHU.
CkansipHO€ TPOU3BEACHUE BEKTOPOB. BBIYUCIEHHE VYIJIOB MEXIYy NPSMBIMU U

ITOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIA METOJI IPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.
INJIAHUPYEMBIE PE3YJIBTATHBI

JIMUHOCTHBIE PE3YJIbTATBI

JIMuHOCTHBIE  pE3yJbTaThl OCBOCHHUS NpPOrpaMMbl  ydyeOHOro  mpeaMmera
«MaremaTuka» XxapakTepu3yoTCs:



I'paxxpanckoe BocmuTaHue:

c(hOpPMHPOBAHHOCTBHIO TPAXKAAHCKON MO3ULKUKU OOYYAIOMIETrOCs KaK aKTUBHOTO M
OTBETCTBEHHOTO 4JIEHA POCCUHCKOro 00IlecTBa, MPEACTaBICHHUEM O MaTEMaTUYECKUX
OCHOBaxX  (YHKUMOHUPOBAHUS  PA3IMYHBIX  CTPYKTYp, SIBICHUW, MPOLEITYP
IPaXXKJAHCKOro o0miecTBa (BBIOOPHI, OMPOCHl U Mp.), YMEHHUEM B3aUMOJIECHCTBOBAThH C
COLIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUHU C UX (QDYHKIIUAMU U HA3HAUCHUEM.

IlaTpuoTHyeckoe BOCIMTAHME:

c(hOPMHPOBAHHOCTHIO POCCHUUCKOW TPaKIaHCKOW HWACHTHYHOCTH, YBAKCHHUS K
IPOILLIOMY W HACTOSIEMY POCCHUKMCKON MAaTEMAaTHWKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUAM POCCHMCKUX MATEMATHUKOB M POCCUMCKOM MATEMATUUYECKOW IIKOJbBI, K
UCIIONIb30BAHUIO JTHUX JOCTMKEHHM B JIpYrUX HayKaX, TEXHOJOTHsIX, cdepax
HSKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAHMEM JYXOBHBIX LIEHHOCTEH POCCHICKOrO Haponaa; c(hOPMHPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, 3THYECKOTO0 MOBEACHUS, CBSI3AHHOIO C MPAKTHYECKUM
MIPUMEHEHUEM JOCTHKEHUN HAYyKU U JIEATEIbHOCTHIO YUYEHOIO; OCO3HAHUEM JIMYHOTO
BKJIaJla B IOCTPOEHHUE YCTOMYUBOTO Oy TyIIEro.

JcTeTHYecKoe BOCIIUTAHUeE:

ACTETUYECKUM OTHOIIEHHMEM K MHUPY, BKIIOYasg 3CTETHKY MaTEMaTHYECKHX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3a7ay, PEIICHUI, PacCyKIECHUN; BOCIPUUMYHBOCTBIO K
MaTEeMaTUYECKUM acleKTaM Pa3jIuvHbIX BUJOB HCKYCCTBA.

PDu3uyecKkoe BOCUTAHNE:

c(OPMHPOBAHHOCTBIO YMEHHSI IPUMEHATh MAaTEMATHUYECKUE 3HAHMS B MHTEpPECax
30pOBOTO U 0Oe3omacHoro obpasza >KU3HHM, OTBETCTBEHHOIO OTHOIICHUSI K CBOEMY
3I0POBBIO  (3J0pOBOE MHUTAHHE, COAJTAHCUPOBAHHBIM pEXUM 3aHATHUA W OTIbIXA,
peryispHas (Qu3nyeckas aKTHUBHOCTb); (PU3UYECKOrO COBEpIICHCTBOBAHUS, IpU
3aHATHUSAX CIIOPTUBHO-03/10POBUTEIILHOM AESTEIBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHMEM LEHHOCTH TPYIOJIOOUS; HMHTEPECOM K
paznuyHbIM cepam npophecCUuOHANBHON AEATEIbHOCTH, CBSI3aHHBIM C MAaTEMATUKON U
e€ MPUIOKEHUSIMHU, YMEHUEM COBEpIIaTh OCO3HAHHBII BBIOOp Oynymiei npodeccun u
pealn30BbIBaTh COOCTBEHHBIE XKMU3HEHHBIE IJIaHbI; TOTOBHOCTHIO U CIOCOOHOCTBIO K
MaTeMaTUYeCKOMY OOpa30BaHUIO U CaMOOOPa30BAHMIO Ha MPOTSIKEHUHM BCEH JKU3HM;
FOTOBHOCTBIO K AaKTUBHOMY VYYAaCTHIO B  PEIICHHMH MPAKTUYECKUX  3a/ad
MaTE€MaTUYECKON HAIPaBICHHOCTH.

JKOJIOTHYEeCKOe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTBIO  3KOJIOTMUECKOW  KYJbTYpbl, IOHUMAHUEM  BIIMSIHUS
COLIMAIBHO-D)KOHOMHYECKUX TMPOLECCOB HA COCTOSHHUE MPUPOJHON U COLMAIBHON
Cpelibl, OCO3HAHUEM TJIO0ATBHOTO XapakTepa 3KOJOTHMYECKHX Mpo0sieM; OpueHTaluen
Ha MPUMEHEHHE MaTeMaTU4YeCKUX 3HAaHUM JJI pelIeHus 3a7a4 B 00JaCTH OKpY Karolen



cpedbl, MUIAHUPOBAHUS TMOCTYNKOB M OIIEHKM KX BO3MOXHBIX MOCJIEICTBUN s
OKPYXaroUIEH Cpeibl.

LleHHOCTH HAYYHOT'O MO3HAHMS

c(OPMUPOBAHHOCTHIO ~ MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH W OOIIECTBEHHOW NMPAKTUKH, TTOHUMAHHUEM MaTeMaTHYECKOU
HayKd Kak c(hepbl 4eTTOBEYECKOM NESITEIIBHOCTH, ITAIOB €€ Pa3BUTHUS U 3HAUUMOCTH JJIS
pPa3BUTHS [MBWIM3ALMK; OBJIAJICHUEM S3BIKOM MATEMAaTHKH M MaTeMaTH4eCKOU
KyJIbTYpPOH KaK CPeJCTBOM MO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIECTBIISATh TPOCKTHYIO U
HCCIIEIOBATENIbCKYIO JIEATEIIbHOCTh UHANBUIYAIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3YJNbTaTbl OCBOCHHSI IPOTPaMMbl y4e€OHOro mpeaMmeTa
«MaremaTika» XapakTEpU3yIOTCS OBJIAJICHUEM YHHBEPCAIBHBIMU HO3ZHAGAMETbHLIMU
0elcmeusamMuU, YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OeUCEUAMU, VHUBEPCANbHbIMU
Dpe2yNIAAMUBHbIMU OeltiCMBUIMUL.

1) Vnueepcanvuvie noznasamenwvnuie oeticmsus, obecneuusaiom @opmuposarue
0a306bIX KOSHUMUBHLIX NPOYECcco8 o00yuarouwuxci (0ceoeHue Mmemooos NO3ZHAHUSI
OKpYIHCAIOWe20 Mupa,; npuMeHeHue 102U4ecKux, UCcie008amenbCKux onepayuil, YMeHui
pabomams ¢ ungpopmayueii).

Bba3oBble 1oruyeckue geicTBus:

e BBIBIISTH M XapaKTEPHU30BaTh CYIIECTBEHHbIC IPU3HAKA MAaTEMAaTHYECKHX
OOBEKTOB, TOHATUN, OTHOIIEHHH MEXIy MOHATUAMHU; (DOPMYIUPOBATH
ompeneneHus  NOHATHI;  YCTaHABIMBATh  CYIIECTBEHHbIH  MPHU3HAK
KJaccu(PUKaluyyd, OCHOBaHUSA JJsi O0O0OOUIEHUS U CpPaBHEHMS, KpPUTEPHUU
IPOBOJMMOTIO aHAJIU3A;

e BOCHOpUHHMMATh,  (oOpMyIHpoBaTb M  IPeoOpPa3OBbIBATh  CYKICHUS:
YTBEPAMUTENIbHBIE W OTpUIATENIbHbIC, E€AUHUYHbIC, 4YacTHbIE M OOLIHE;
YCIIOBHBIE;

e BBIBJISITH MATEMATHUYECKUE 3aKOHOMEPHOCTHU, B3aUMOCBSI3U U NMPOTUBOPEUUS B
(akTax, NaHHBIX, HAOJIOEHUAX U YTBEPKIACHUSX; MpeliaraTb KpUTEpUU ISl
BBISIBJICHHS] 3aKOHOMEPHOCTENU U IPOTUBOPEY U,

e Jle7aTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
MHAYKTUBHBIX YMO3aKIIFOUEHHUI, YMO3aKIIOUCHU 110 aHAJIOTHH;

e IPOBOJHUTH CAMOCTOSTENIBHO JI0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKICHUN
(OpsiMBlE W OT NPOTUBHOIO), BBICTPAWBAaTh AaPryMEHTALUIO, IPUBOAMTH
OpUMepbl U KOHTPIPUMEpPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKICHHUS U
BBIBO/IbI;

e BbIOMpaTh cmocod pemieHus y4eOHOM 3agaur (CpaBHUBATH HECKOJBKO
BapHMaHTOB pEIlIeHHUs, BbIOMpaTh HauOoyee MOAXOMAUIMH C  y4ETOM
CaMOCTOSATEIIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBare/bCKHue JeicTBUA:



MCIIOJIb30BaTh BOMPOCHl KaK MCCIEAOBATEIbCKUN HWHCTPYMEHT [O3HAHUS;
GopMynupoBaTh  BOMPOCHl, (PUKCUPYIOLIUE MPOTUBOpEUUE, MpolIeMy,
YCTaHABIIMBAaTh UCKOMOE U JaHHOE, (POPMHUPOBATH THIIOTE3Y, ApTYMEHTUPOBATH
CBOIO TMO3UIIMIO, MHEHUE;

IPOBOJIUTH CAMOCTOSTEIBHO CIJIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIIEAOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCcKOoro OOBEKTa, SBJICHUS,
MpOLIECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIy OOBEKTaMH, SBICHUSIMH,
npoleccamy;

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh OOOOIIEHHS M BBIBOJBI IO pE3yJibTaTam
OPOBEAEHHOIO HAONIOACHMS, MCCIEAOBAaHUs, OLEHUBATh JOCTOBEPHOCTb
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakKe BbIIBUTATh
IPEIIOJIOKEHUS O €0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ ungopmanmei:

2)

BBUSIBIIATH JeUIMTHl MH(OPMAIMHU, JAHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4u;

BBIOMPATh MH(GOPMALIMIO U3 MCTOYHHUKOB PAa3IUYHBIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIUIO PA3IMYHBIX BUJOB U
(dopM npeacTaBiIeHUs;

CTPYKTYpUpPOBaTh WH(MOpPMAIUIO, MPEJCTaBIATh €€ B pas3Iu4HbIX (QopMmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJIEKHOCTh uHopMaru o CaMOCTOSITEIIBHO
c(hopMyIMPOBaHHBIM KPUTEPUSIM.
YHnueepcanvnbie KOMMYHUKAMUGHbLE oeticmeusl, obecneyusaiom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00YUAIOUSUXCSL.
OO01menue:

BOCIIPUHUMATh U (DOPMYJTIUPOBATH CYXKJEHUSI B COOTBETCTBUM C YCIOBUSIMU U
1enasMu OOILEHUS; SICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M MUCBbMEHHBIX TEKCTAaX, JaBaTh MOSICHEHUS 10 X0y PELICHUS 3a1a4H,
KOMMEHTUPOBATH MOJTYUYECHHBIN PE3yJIbTaT;

B XOJi¢ OOCYKIEHHs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXITa€MOW TEMBHI,
npoOJieMbl, pelIaeMoil 3ajaud, BHICKA3bIBaTh WJIEU, HAICJICHHBIE Ha TOUCK
PEIICHUS; COMOCTABIATh CBOU CYXICHUS C CYXKIACHUSIMU JPYTMX YYACTHUKOB
nauanora, oOHapy>KUBaTh PA3IM4Me M CXOJCTBO MO3UIINI; B KOPPEKTHOM hopme
(dbopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3yIbTaThl PEIICHUS 3aJadyd, SKCIEPUMEHTA, UCCIEIOBaHUS,
MIPOEKTAa; CaMOCTOSITEILHO BBIOMpaTh (opMaT BBICTYIUICHUS C YYETOM 3ajad
pe3eHTallM U 0OCOOEHHOCTEN ayJUTOPHUH.

CorpyaHuuecTBo:

MOHUMAaTh W UCIOJIb30BATh MPEUMYILECTBA KOMAHIHOW M WHAWUBHUIYAJIBHOMN
paboThl TIpU PpEIICHUH Y4YeOHBIX 3a7ad;, MNPUHUMATh 11€Jb COBMECTHOMN



ACSTeNbHOCTH,  IJAaHUPOBAaTh  OPraHM3alMl0  COBMECTHOM  paboThl,
pacnpenenats BuAbl paboT, JoroBapuBaThes, 0OCYKAaTh MPOLECC U Pe3yabTaT
paboThI; 00001IaTh MHEHHSI HECKOJIBKUX JTFOJICH;

e y4YacTBOBaTh B IPyHmHoBbIX (popmax paboTbl (0OCykIeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» ¥ HWHBIE); BBIMOJHATHL CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATH CBOM JCUCTBHUS C JNPYTMMH WICHAMHU KOMAaHJBI;, OIICHUBAThH
KauecTBO CBOETO BKJaJa B  OOmMUNA  TPOAYKT TIO  KPUTEPHSM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUS.

3) Vnueepcanvuvie pezynamuenvie oeiicmasus, obecneuusaom popmuposanue

CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusamnus:

e COCTAaBIIATH IUIaH, AITOPUTM PEILICHUS 3a7auu, BBIOUPATh CIOCO0O PElIeHus C
y4E€TOM HUMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN C yIETOM HOBOM
uHbOopMaInu.

CaMOKOHTPOJIBb:

e BIQJICTh HABBIKAMH TO3HABATEIHHOU pe(ICKCHU KaK OCO3HAHHUS COBEPIIAEMbIX
JEUCTBUN UM MBICIUTENBHBIX MPOIIECCOB, UX PE3YJIHTATOB; BIAJIETh CIIOCOOAMHU
CaMOIIPOBEPKH,  CaMOKOHTpOJII ~ Mpolecca W pe3ylbraTa  pelieHHus
MaTeMaTUYECKOM 3a4auH;

e TMPEIBUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb MpPU PEUICHUU 3aJauH,
BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
JTAHHBIX, HAHJACHHBIX OIMMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHE PE3yJIbTATa IEJIU U YCIOBHUAM, OOBSICHITH IPUUIUHBI
JTOCTIDKCHUSI WM HEAOCTIKCHUS PEe3ylbTaTOB JIEATCIbHOCTH, HAXOIUThH
OIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATHI

10 KUIACC

OnepupoBath NOHIATUAMU: TOUKA, IPSIMas, TIIOCKOCTb.

[IpyuMEHATL aKCMOMBI CTEPEOMETPUM M CIECACTBUA W3 HHUX IMPU PEIICHUH
F€OMETPUYECKUX 3a71a4.

OnepupoBaTh NMOHATUAMH: NAPALIETBHOCTh M MEPIEHANKYISIPHOCTh MPAMBIX U
IIOCKOCTEH.

KnaccupunupoBath B3aUMHOE pPACIOJOKEHHE TMPSAMBIX M IIJIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JIBYTPAHHBIM yToj, TpaHW ABYIPAHHOTO yTia, pedpo
JBYTPAHHOI'O YTJIA; JIMHEHWHBIM YroJ ABYIPAHHOIO YIJja; rpaayCHas Mepa JBYTPAHHOTO
yIIa.



OnepupoBaTh MOHSATUSAMHU: MHOTOTPAHHUK, BBINYKIBI W HEBBITYKJIbII
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHbIE€ BHJbI MHOTOTPAHHUKOB (OMUpamMuia; MpuU3Ma,
NPSIMOYTOJIbHBIN Mapasuiesienume, Kyo).

KnaccuduimpoBars MHOrOrpaHHUKH, BBIOMpasi OCHOBaHUS JUIsl KiaccU(UKAIUU
(BBIYKJIbIE ¥ HEBBIMTYKJIbIE MHOTOTPAHHUKY; MPAaBUIbHBIE MHOTOTPAaHHUKU; MIPSMbIC U
HAaKJIOHHBIC MPU3MBI, HapaJUICICIUIIC/Ibl).

OneprpoBaTh NOHIATUSAMHU: CEKYILAS INIOCKOCTh, CEYEHUE MHOTOTPAHHHUKOB.

OOBACHATH TPUHIIUIIBI TIOCTPOCHUS CEYEHUHN, UCTIONB3YS METOJ] CIICIOB.

CtpouTh ceyeHUss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMOIHATH (BHIHOCHBIE)
TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

PemaTte 3amaun Ha HaxOXIEHHWE TEOMETPUYECKHX BEIWYMH MO OOpas3iaM HWiu
aNrOpuTMaM, MPHUMEHSS U3BECTHBIE AHAJIUTUYECKHE METOAbl MPU  PELICHUH
CTaHJAPTHBIX MAaTEMATHUYECKHUX 3a7ad Ha BBIYHMCICHHE PACCTOSHUU MEXIY ABYyMS
TOYKaMH, OT TOYKHU JI0 MPSMOU, OT TOUYKH JO IJIOCKOCTH, MEXKY CKPEIIMBAIOIIUMUCS
MPSIMBIMU.

Pemiaty 3amaun Ha HaAXOXJEHHE TEOMETPUUECKUX BEJIWYMH IO o0paslaMm Wiu
aNrOpuTMaM, MPHUMEHSS U3BECTHBIE AHAJIUTUYECKHE METOAbl MPU  PELICHUH
CTAHJApPTHBIX ~ MATEMAaTHMYECKMX  3aJa4 Ha  BBIYMCIEHUE  YIJIOB  MEXAY
CKPEILUBAIOIIUMUCS MPSIMBIMU, MEXY MPSIMON U MIOCKOCTBIO, MEXKAY TIOCKOCTSIMH,
JIBYTPaHHBIX YIJIOB.

Boruucnsate 00b€MBI M TUIOHIAAM TOBEPXHOCTEH MHOTOTPaHHUKOB (MpuU3Ma,
nupamMmuia) ¢ MpuUMEHEHUEM (POpPMYII; BBIYHCIATH COOTHOIICHHS MEXIY TUIONIAJAsIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSMUA: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh
CUMMETPHH; LIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mpeoOpa3oBbIBaTh U HHTEPHPETUPOBATH  HHOpMALMIO O
IPOCTPAHCTBEHHBIX TEOMETPUUECKHX (QUrypax, MNpEeACTaBICHHYI0 Ha 4YepTexkax u
pUCYHKaXx.

[IpumensaTy reomerpudeckue (akThl JIs PEUICHUS] CTEPEOMETPUUECKUX 3ajaad,
MPENOJIaralouMXx HECKOJIBKO IIArOB PEIICHUS], €CJIM YCIOBHUS MPUMEHEHUS 33JaHbl B
ABHOU opme.

[IpumeHATp  HpOCTEWIIME  MPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOIUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIC U KU3HH,
pacro3HaBaTh NPOSBICHUE 3AKOHOB TEOMETPUH B UCKYCCTBE.

[IpuMeHATh TONYYEHHbIE 3HAHUS Ha TMPAKTUKE: AHAIM3UPOBATH pEajbHbIC
CUTyalldd W MNPHUMEHATh W3YUYCHHbIE TIOHATHUS B TMPOIECCEe IMOUCKA pEUIeHUs
MaTeMaTU4ecKu CHOPMYIUPOBAHHON MPOOJEMBI, MOJEIUPOBATh PEabHBIC CHUTYaIlUU
Ha A3bIKE TE€OMETPUHU, HCCIEN0BATH IOCTPOCHHBIE MOJEIN C HCIOJIB30BAHUEM



reOMETPUUYECKUX TIOHATUH W TEOpeM, ammapaTra anreOpbl; peliaTbh MPaKTHUYeCKHe
3a/1ayy, CBA3aHHbIE C HAXOKIECHUEM T€OMETPUUECKUX BEIHYHH.

11 KIIACC

OnepupoBaTh MOHATUSAMU: LWJIMHIAPUYECKAs TMOBEPXHOCTb, O0Opa3zyromue
UIMHAPUYECKON TMOBEPXHOCTH;, UUIMHAP;, KOHUYECKas MOBEPXHOCTh, OOpa3yrouue
KOHUYECKOW MOBEPXHOCTHU, KOHYC; chepruecKas MOBEPXHOCTb.

PacmosnaBath Tena Bpamenus (MUIUHAP, KOHYC, chepa u 1map).

OOBACHATH CIOCOOBI MOTYYEHUS TE BPALLICHHUS.

KnaccudummpoBats B3auMHOE pactiofiokeHue c(hephl U TUIOCKOCTH.

OmneprpoBaTh TOHATUSMHU: IIIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa, BBICOTA
CerMEHTa; IIAapOBOM CJIOW, OCHOBAaHHE MIAPOBOTO CJOSA, BBICOTA MIAPOBOTO CJOS;
IaPOBOM CEKTOP.

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEN TeJl BpPaIICHUs, TEOMETPUUECKUX
TEJ ¢ IPUMEHEHUEM (HOPMYIL.

OnepupoBaTh MOHATHUSMU: MHOTOTPAHHUK, BIHCAHHBIA B chepy U OMHCAHHBIN
oKoJ10 cpepsl; cepa, BMCaHHAsT B MHOTOTPAHHUK WJTU TEJIO BpalllCHUSI.

BbIMHCIATE COOTHONICHHS MEXIy IUIOMAAsIMH TOBEpXHOCTEH ©u 00BEMamMu
MOJOOHEIX TEJl.

N3o06paxats uyyaembie (GUTYphl OT PYKH U C IPUMEHEHHUEM IIPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BeImonHATh (BBIHOCHBIE) IUIOCKHE YEPTEKUW U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢duryp: BuI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3Bnekatb, HMHTEPOPETUPOBATH M  MpPeoOpa3oBbIBaTh  HMHPOpPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MNPEACTABICHHYI0 Ha YepTexax H
PHUCYHKax.

OnepupoBaTh NOHIATHEM BEKTOP B IPOCTPAHCTBE.

BoITIONTHATE JEHCTBUS CIIOKEHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOXKCHHS
BEKTOpAa Ha YHCII0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH 00JIaaroT.

[IprMeHATH TpaBUIIO MAapaUIEIEUIIEAA.

OmnepupoBaTh MOHATHAMH: JI€KAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOJI MEXKIY BEKTOPAMH,
CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAaHAPHBIE BEKTOPBI.

Haxoauth cymMMy BEKTOpOB M IMPOU3BEACHHE BEKTOpa Ha YHUCIIO, YTOJ MEXIY
BEKTOpaMH, CKaJspHOE  MPOU3BEACHHUE, pACKIaAbIBaTh  BEKTOp IO  JBYM
HEKOJUTMHEAPHBIM BEKTOpaM.

3aaBaTh IJIOCKOCTh YPaBHEHUEM B ICKapTOBOM cHCTEME KOOPIMHAT.

[TpumensaTy reomerpuueckue (akThl A PEUICHHs CTEPEOMETPHUECKUX 3ajad,
MPEIOoJIaraloiuX HECKOJIbKO IIArOB PEIICHUs, €CIM YCIOBHUS MPUMEHEHUs 3aJaHbl B
sBHOU (popme.



Pemlare mnpocrenmme reomMeTpudYecKHe 3aJaud Ha INPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemars 3aaum Ha 10OKAa3aTeNbCTBO MAaTEMATHYECKUX OTHOIIEHUN M HAXO0XKIACHUE
r€OMETPUUYECKUX BEIMYMH MO o0pa3laM WIM alropuTMaM, HPUMEHSSI W3BECTHBIE
METO/IbI IIPU PELICHUM CTAHAAPTHBIX MaTEMaTHUYECKHUX 3a]1a4.

[IppuMeHsaTs  TpOCTEMIIME  NPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 33/1a4.

[IpyBOAMTH NMpPUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAC U JKU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB FEOMETPUHN B HCKYCCTBE.

[IpuMeHATh NOJIydeHHBIC 3HAHMWS Ha IPAKTUKE: AHAIM3MPOBATH DPEAJBHBIC
CUTyalluH W TNPUMEHATh W3YYCHHBIE IIOHATHS B IPOLECCE NOUCKA PEUICHUs
MaTeMaTHUeCKu C(HOPMYTHUPOBAHHON MPOOIEMBbI, MOJEIUPOBATh pEalbHBIC CUTYalluU
Ha S3bIKE TI€OMETPUHU, MCCIEI0BAaTh IIOCTPOEHHBIE MOJCIH C HCIOJIb30BAaHUEM
r€OMETPUUYECKUX TMOHATUH M TeopeM, ammapaTta aiareOpbl; pelaTh MNpPaKTUYeCKue
3a/1a4M, CBSI3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

TEMATHUYECKOE IINTAHUPOBAHMUE

10 KVIACC
HaumeHnoBanue KosnnuyectBo yacos
Ne DiieKTpoHHbIe (HudpoBbIe)
pa3ie/ioB M TeM KontpoabHubie
n/n Bcero o0pa3oBaTe/bHbIE pecypchl
NPpOrpamMmal padoTsI
| Bsenenue B 10 https://academy-
CTEPEOMETPHUIO content.apkpro.ru/ru/catalog/02.3/10
IIpsimMBbIE M INIOCKOCTH B https://academy-
) MIPOCTPAHCTBE. P ) content.apkpro.ru/ru/catalog/02.3/10
[TapannensHOCTH

MPSAMBIX U IUIOCKOCTEMN

3 IleprneH UKy IAPHOCTD 2 https://academy-
MPSAMBIX U IJIOCKOCTEN content.apkpro.ru/ru/catalog/02.3/10
4 Vsl MEX Ty TPSIMBIMHU 10 i https://academy-
U TUIOCKOCTSIMHA content.apkpro.ru/ru/catalog/02.3/10
https://academy-
5 M 11 1
HOTOTPaHHHIH content.apkpro.ru/ru/catalog/02.3/10
6 OO0BEMBI 9 { https://academy-
MHOI'OI'PaHHUKOB content.apkpro.ru/ru/catalog/02.3/10
7 [ToBTOpEHME: ceueHus, 4 i
PACCTOSIHUS U yTJIIBI
OBUIEE KOJIMYECTBO 68 5
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11 KIIACC

YACOB I10 I[TPOT'PAMME

HaumenoBaHue KoauuecTBo 4acoB
Ne JeKTPOHHBbIE (HU(pPOBBIE)
pa3esioB H TeM KonTpoabhbie
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NMPorpaMmbI padoTbI
1 T ’5 https://academy-
eJia BpalleHus
pattl content.apkpro.ru/ru/catalog/02.3/11
https://academy-
2 OO0BEMEI TEN 15 1
content.apkpro.ru/ru/catalog/02.3/11
Bektopsl 1 https://academy-
3 KOOPJUHATHI B 15 1 content.apkpro.ru/ru/catalog/02.3/11
MIPOCTPAHCTBE
[ToBTOpEHuUE,
4 00001EeHME, 13 | https://academy-
CHUCTEMaTHU3aLs content.apkpro.ru/ru/catalog/02.3/11
3HAHUH
OBIIEE KOJIMYECTBO 68 3
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