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NMOACHUNTEJIbHAA SAMNNCKA

Pabouass mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypoBHs IJis
oOyuaromuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEILHOIO CTaHIapTa CPEAHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBIIEMBIX K
MaTEeMaTUYECKOMY OOpa30BaHUIO, M TPAJAUIMA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanus nporpaMMbl o0ecrieynBaeT OBJIAJICHHE KITFOYCBBIMH KOMIICTCHITUSIMU,
COCTaBJISIFONITUMU OCHOBY IS CaMOpPa3BHUTHS W HEMPEPBIBHOTO 0OOpa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPa3BUTHUSA
JUYHOCTU 00yYarOIINXCs.

LUEJTN N3YHUEHNA YUEBHOI O KYPCA

BaxHocTh yueOHOro Kypca TeOMETPHH Ha YpPOBHE CpPEAHEro OOIIero
oOpa3zoBanmsi OOyCJIOBJIeHA MPAKTUYECKOW 3HAYMMOCTBHIO METANpPEeJIMETHBIX |
MPEIMETHBIX PE3YJIbTaTOB OOyYECHHS] TE€OMETPUU B HAIMPABJICHUH JTHYHOCTHOTO
pa3BuTHs OoOydaromuxcs, ¢GopMHUpOBaHUA (YHKIIMOHATIHLHOM MaTeMaTHU4eCKOu
I'PaMOTHOCTH, U3YUYEHHS IPYTUX y4eOHBIX AUCHMIUIMH. Pa3zButne y oOydaronuxcs
MPaBUJIBHBIX TPEACTABIICHUA O CYIIHOCTH M TIPOUCXOKIECHUU TCOMETPUUYCCKUX
abCTpakmuii, COOTHONICHWH PEATbHOTO WM HIACATHHOTO, XapaKTepe OTPaKCHHS
MAaT€MaTH4YeCKOW HAyKOW SBIEHUW M NPOLECCOB PEAIBHOIO MHPA, MECTE
re€OMETPUHU B CUCTEME HAyK M POJIU MAaTEMATHYECKOT0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUHU U B MPAKTHUKE CIIOCOOCTBYET (DOPMUPOBAHHMIO HAYYHOTO MHUPOBO33PCHUS
yYaIUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust SBISIETCS OMHUM W3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, Tak Kak OOECMEeYMBAET BO3MOKHOCTh HW3Y4YEHHUS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOM HANPaBJIEHHOCTH, TaK ¥ TyMaHUTapPHOM.

Jlornyeckoe MbIIUieHHe, (GOPMHUPYEMOE TPH H3YYCHHH OOyJarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHUH U MIOCTPOCHUHU HIETIOYKHU JIOTUIECKUX YTBEPKIACHUI
B XOJIE pEUICHUS TEOMETPUYECKUX 3a/ad, YMEHHE BBIABUTATh U OMPOBEPraTh
TUTNIOTE3bl HETOCPEJACTBEHHO MCIOIB3YIOTCS MPU PEHICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00acTsIX AeATENbHOCTH dYelioBeka. OpueHTalus YelioBeKa BO BPEMEHU U
POCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIMalbHOro ObITHS, (opma
OTPaXEHUST OKPYIKAIOIIET0 MHUpPA, YCJIOBHE YCIICHTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JIeHCTBUTENHLHOCTH. OmepupoBaHWE  TPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSIET pa3Hble BUAbl y4eOHOH M TPYAOBOM JESATEIBHOCTH,



ABIIACTCS OOHUM U3 MPO(PECCHOHATHHO BAXKHBIX KAdeCTB, MOATOMY aKTyalbHa
3ajaya (OpMUPOBaHUS y OOYHYAIOIIMXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
Pa3HOBHUJIHOCTH OOpa3HOrO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESITETbHOCTH IO MHOTUM HAaIPaBICHUSM.

[lenp ocBoeHus mporpaMMmbl ydeOHOro Kypca «l'eomerpus» Ha 06a30BOM
ypOBHE 00yueHus — o00Ieo0pa3oBareibHOE U OOLIEKYJIbTYpPHOE pPAa3BUTHE
oOydaromuxcst ~ 4epe3  obOecreyeHHe  BO3MOXKHOCTH ~ NPUOOpETEHHs U
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX T'E€OMETPUYECKUX 3HAaHUM U JCHCTBUH,
CHEeM(PUIHBIX TEOMETPUH, BOBMOKHOCTH YCIEIIHOTO MPOIOJIKEHHsI 00pa30BaHUs
0 CIIEIIUANBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM HUCTIOIH30BaHUEM T€OMETPHUH.

[IporpaMmma mno reoMmeTpuu Ha 0a30BOM YpOBHE IpeJHA3HayeHa MJis
00ydJaronmxcsi CpeHe MIKOJIbI, HE UCTBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOTro 001iero odpaszoBanus. Takum oOpa3zoMm, oOyuaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOHMTH OOIME MaTeMaTHUYECKHE YMEHUsS, CBSI3aHHBIC
co cnenupuKoil TEOMETpUHM U HEOOXOJUMBbIE s JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOr0o, OHM MMEIOT BO3MOXHOCTH M3yUWUTh T€OMETPUIO OoJiee
ri1yOOKO, €clii B JajbHEHIIEeM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUYECKUX
3HAHUAX B MPOPECCHOHATHHOMN JAEITETLHOCTH.

JlocTmKeHHe 1€ OCBOCHUSA MPOrpaMMbl  00ECTIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpHopUTEeTHBIMH 3aJadyaMH  OCBOCHHS Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTcs:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJBTYPBI M OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

o (opMupoBaHHE MPEACTaBICHUS O MHOTOTPAHHMKAX W TeJlaX BpAIICHUS
KaK O BOXHEHIIMX MAaTeMAaTHYECKUX MOJENSIX, MO3BOJISIONINX OMHUCHIBATH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHue yMeHHsS pacro3HaBaTh Ha YepTEkKax, MOJCISIX U B
pealbHOM MHpE MHOTOTPAHHHUKH U TEJIa BPAIICHNUS;

e OBJIAJICHUE METOJAMHU PEIICHUs 33/7a4 Ha MOCTPOCHHUS HA M300paKEHUSIX
MPOCTPAHCTBEHHBIX (UTYD;

e (QopmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHSTHSIMH O
MHOTOTPaHHHUKAX W TellaX BPAIICHHUSI U UX OCHOBHBIMU CBOMCTBAMHU;

e OBJIAJICHUE  QITOPUTMAMH  PCEUICHWS  OCHOBHBIX  THIIOB  3ajady;
dbopMupoBaHHE yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
paccykJIe€HHs B XOJ€ PEUICHHs CTEPEOMETPUYECKUX 3aJady U 3a4ad C
MIPAKTUYECKUM COJIEP>KaHUEM;

e pa3BUTHE WHTCIJICKTYallbHBIX ~ U TBOPYECKHUX CIIOCOOHOCTEH
oOydaromuxcs, I[O3HABATEIbHOW  aKTUBHOCTH,  HCCJIEI0BATEIbCKIX
YMEHUH, KpUTUIHOCTH MBIIIICHUS;



e (opmupoBaHue (GyHKIIMOHATBHOMN TPaMOTHOCTH, pEIEeBaHTHOM
F€OMETPUU: yMEHUE PACIO3HABaTh IPOSIBICHUS T'€OMETPUUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peaJbHBIX JKU3HEHHBIX
CUTYallUsIX M MpPU WU3YUYEHUU JIPYTrux y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpHOCTEH, (OPMYJIUPOBATH HX Ha S3bIKE
r€OMETPUU U CO3/1aBaTh F€OMETPUUYECKHUE MOJIETHU, TPUMEHATH OCBOCHHBIN
F€OMETPUYECKUN ammapar JUisl PELIeHUs IPAKTHKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATH U OLIEHUBATH ITOJIyYEHHBIE PE3YJIbTaTHI.

OTIMYUTETPHON OCOOEHHOCTHIO MPOTrpaMMbl SBIISIETCSI BKJIIOYEHUE B KypC
CTEPEOMETPUM B HaAyale €ro M3y4YeHHs 3ajay, pelIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeAeaEHHBIM 00pa3oM opraHMu30BaHHasi paboTa HaJ
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO W MPOCTPAHCTBEHHOIO
MBILIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YUYEHHUIO IIPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYeHHs, TO
€CThb TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE UyBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKON JAESITEIBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yYalllXCcsl B Kypce CTEpEeOMETpUM MPOBOAMUTCS 3a CYET pelleHus 3a7ady Ha
CO3JaHME  MPOCTPAHCTBEHHbIX O0pa3oB M  3aJady Ha  ONEpUpPOBaHUE
IPOCTPAaHCTBEHHbIMU oOpazamu. CoznaHue oOpa3a TPOBOJUTCS € ONOPOM Ha
HArJIsSAHOCTh, a OIEepUpOBaHME O0pa3oM — B YCIOBUSAX OTBJICYEHHUS OT
HarJIAIHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOAHOIO COACPIKAHU.

OcHoBHBIE cozepKarelbHble TUHUU Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukmny, «IIpsiMble U MIIOCKOCTH B MPOCTPaHCTBE», «Tena BpalmeHus»,
«BEeKTOpBI 1 KOOPAMHATHI B TPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUHN
pacnpenensieTcss He TOJBKO II0 COJAEP)KATEIbHBIM JIMHHUSIM, HO M MO ToJaM
0o0y4eHHs Ha YPOBHE CPETHEro 00IIero 00pa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE NPEAMETHBIM pPe3yJbTaTam
OCBOGHMSI paboyell MporpaMMbl, pacnpeieN€éHHbIM 10 TrojaM O0O0y4eHwus,
CTPYKTYPUPOBAHO TakuM 00pa3oM, 4YTOOBI OBJIAJIEHHE TIE€OMETPHUYECKUMU
HNOHATUSAMU U HAaBBIKAMM OCYLIECTBIISUIOCH ITOCJIEIOBATEIBRHO U MOCTYNATENbHO, C
COOJII0/IEHNEM TIPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIOYAJIUCH B
oOIIyI0 CUCTEMY T'€OMETPUYECKUX MNPECTAaBICHUN OOyYaAIOMIMXCA, PACIIUPSS U
yriyossia e€, o0pasyst MpOYHbIE MHOKECTBEHHbBIE CBA3H.

MECTO YHYEBHOI'O KYPCA B YUYEBEHOM TJ1AHE

Ha u3ydenue reomeTpun oTBoAUTCA 2 yaca B HeAemto B 10 kiacce u 2 yaca B
Henento B 11 kiacce, Bcero 3a jiBa rojia o0ydenus - 136 yueOHbIX yaca.



COLOEP>XAHWVE YHEBHOI O KYPCA
10 KNNACC

MpsiMble 1 NI0CKOCTM B NPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IUIOCKOCTb,
npocTpancTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIIEACTBUSA U3 HUX.

B3anMHOE pacnosnokeHue MNOpsIMBIX B MPOCTPAHCTBE: IMEPECEKAIOIIUECH,
napajuleJibHble M CKpeuuBaromuecs npsMbie. [lapamiensHOCT OPSAMBIX U
IUIOCKOCTEM B MNPOCTPAHCTBE: IMAPAUIEIbHBIE MPSAMBIE B  IMPOCTPAHCTBE;
MMAPALIETBHOCTh TPEX MPSIMBIX; NAPAJUICIBHOCTh MPSIMOW U IUIOCKOCTU. YTJIBI C
COHAIIPABJICHHBIMUA CTOPOHAMM; YIOJl MEXKAY TMPSIMbIMU B IIPOCTPAHCTBE.
[TapaitenbHOCTH IJIOCKOCTEM: [apaJUIeIbHbIC IJIOCKOCTH; CBOWCTBA
napajjieNbHbIX IuiockocTel. [lpocreifiine mnpocTpaHCTBeHHbIE (UTYyphl Ha
IUIOCKOCTHU: TETpa’ap, KyO, napaieiaenunes; IoCTPOCHHE CEUYECHUN.

[lepieHAUKYISPHOCTH MPSIMOM U IUIOCKOCTU: HNEPIEHINKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, IPSMBIE MapajuUIeIbHbIE W NEPIECHAUKYJSAPHBIE K IUIOCKOCTH,
MIPU3HAK TEPHEHIUKYISIPHOCTH TIPSAMOM M IUJIOCKOCTH, TE€OpeMa O NpsIMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIOJI MEXIY MNPIMOH U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroj, JIMHEHMHBIM yroJa JBYTPAHHOIO  yIJia.
[lepieHAUKYJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT  TpsAMOM 10  IUJIOCKOCTH,  TPOCKIUs  (UTYyphl  HAa  IUIOCKOCTb.
[lepnieHAUKYJISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJSPHOCTH  JIBYX
IockocTer. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHororpaHHuKN

[ToHsiTHE MHOTOTPAHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOT'OTPAHHUKA, BBIITYKJIBIE
Y HEBBIIMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: N-yronbHas
pu3Ma; TpaHd U OCHOBAHUS MPHU3MBI;, MpsSAMas U HAKJIOHHAs MPU3MbI, OOKOBast U
TOJIHAs TMOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajjieJienune]; U ero cBoictea. [lupamupa: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceuéHHasg mnupaMuaa. OJIEMEHTbl NOpu3Mbl W nupamunbl. lIpaBunbHble
MHOTOI'PaHHUKHU: MOHSATHE MPAaBWIBHOIO MHOTOTPAHHUKA; IIPAaBWIbHASL NIPU3Ma U
MpaBWIbHAsT TNHUPaMHUIA; NPaBUJIbHAsA TPEYrojbHas NUPAMUIA W TPABUIIbHBIN
terpa’ap; KyO. IlpencraBieHue O TMPaBWIbHBIX MHOTOIPAHHUKAX: OKTadp,
noaeKa’Ip ¥ ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

CummeTpusi B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPSIMOW,
IJIOCKOCTU.  DJIEMEHThl CUMMETPUM B  THpaMUAaxX, Mapajuiesenunenax,
MPaBUJILHBIX MHOTOIPaHHUKAX.



Breruncienne d1€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, IUAroHaid, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOM TOBEPXHOCTH TMPSIMOWM MPHU3MBI,
oAb OCHOBaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTU MPABWIBHOM MHUPAMUJBI,
TeopemMa O Iulomaad yceu€éHHoW mnupamuibl. [lonstue o0 o0béMe. OO0BEM
MUPaAMU/JIbI, TPU3MBL.

[Tomo6ueie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXIY TUIOMIAASIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOIOOHBIX TEJL.

11 K/TACC

Tena BpaLleHnsa

[nnuHapuyeckas ITOBEPXHOCTB, oOpa3ytouue HUAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJPUYECKOW MOBEpXHOCTU. [lunuHap: ocHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, oOOpasyrolias M OCb, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCTU. KOHyC: OCHOBaHWE U BEpIIMHA, 00pa3yromias
U OCh; IUIOMAAhr OOKOBOM ¥ TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3ylolliie U BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUaMETp; IUIOMIAb MMOBEPXHOCTU CQephl.
B3anMHoe pacnonosxkenue chepsl U IIIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
IJI0IIAIb CEpPHI.

N306paskeHne Ten BpalleHus Ha MI0cKOoCcTH. Pa3BépTka numuHapa U KOHyca.

KomOunauu Ten BpalleHUss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHUCaHHBIA OKo0JIO cdeprl; cdepa, BOUCAaHHAS B MHOTOTPAHHHUK, WU TEJO
BpallCHUS.

[Tonsatre 06 00BEMe. OCHOBHBIC CBOMCTBA 00BEMOB Te. Teopema 00 00bEMeE
IPSIMOYTOJILHOTO Tapajuienenumnena u ciaeactBuss u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 1mapa u miomaab chepsl.

[logoOnubie Tena B mpoctpaHcTBE. COOTHONMICHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU TOAOOHBIX TEI.

Ceuennsi mwiMHApa (MapaJIeIbHO W TEPHEHIUKYJSPHO OCH), CEUYCHUSs
KOHyca (TapajijieIbHO€ OCHOBAHMIO U TIPOXOJAIIEE Yepe3 BEPIIUHY), CECUCHHS
nrapa.

BQKTOpr M KOOPAMHaTbl B NMPOCTPaHCTBE

Bekrop Ha mockocTy U B mpocTpaHcTBe. CloKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4YHCIO. Pa3noxkeHne BEeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBuno mapamnenenunena. Pemienue 3amad, CBA3aHHBIX C
NPUMEHEHUEM TIpaBUJl JCHCTBUM ¢ BekTropamu. IIpsMoyronpHas cucrema



KoopauHaT B mpoctpancTBe. Koopamnatel BekTopa. Ilpocreitmme 3amaun B
KOOpAWHATaX. YTOJd MEXIy Bekropamu. CKalIpHOE MPOU3BEICHUE BEKTOPOB.
Brrunciienne yrioB Mexay NPSAMBIMU U INIOCKOCTSAMU. KoOpAMHATHO-BEKTOPHBIM
METO/I IPU PEIUICHUU FT€OMETPUUYECKUX 3a]1a4.



NNAHVNPYEMBIE PE3YJIbTATbI
NIMYHOCTHDbIE PE3YJIBTATDI

JIMgHOCTHBIC pe3yJbTaThl OCBOCHHUSA IPOTPAMMbI yYEOHOrO MpeaMeTa
«MaremaTuka» XxapakTepU3yOTCs:

["paXxaaHCKOe BOCMUTaHME:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UILIUKM O0YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO WICHAa POCCHHCKOro OOIIeCTBA, MPEICTABICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (BYHKIIMOHHPOBAHUS PA3IUUYHBIX CTPYKTYp, SBICHUH,
nporeayp TpaxiaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJICICTBOBATh C COUMAJIBbHBIMA HMHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSMH 1 HA3HAUYCHHUEM.

rlanI/IOTVI‘-IECKOG BOCNMTaHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBOKCHHS K
MPOIUIOMY Y HACTOAIIEMY POCCUUCKOW MAaT€MaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JTOCTHKEHUSAM POCCHMCKUX MATEMATHKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTIKCHHH B JIPYrUX HaykaX, TEXHOJOTHaX, chepax

SKOHOMUKHU.
[yX0BHO-HPaBCTBEHHOI0 BOCMUTaHUA:
OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;

c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTHYECKOTO  ITOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTIKCHUM HAYKHU U JESTETHHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/Ja B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

SCTeTNYeCcKoe BoCNUTaHue:

ACTETUYECCKUM OTHOIICHHUEM K MHUPY, BKIIOUYas ICTETHUKY MaTeMaTHYCCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3amad, pEIICHMH, paccCyXJIeHUM;
BOCIIPHUMMYHBOCTHIO K MATEMAaTHYECKUM aCTICKTaM Pa3INIHBIX BUOB UCKYCCTBA.

dur3nyecKoe BoCNUTaHNE:

COPMHPOBAHHOCTBIO YMCHHSI TPUMEHATH MAaTeMaTHYCCKUE 3HAHHUS B
MHTEpecax 370poBOro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (370pOBOC IHMTaHHE, COATaHCHPOBAHHBIA PEXUM 3aHATHH U

OTABIXA, perynspHas busngeckas AKTUBHOCTb); (dbuznyecKoro
COBEPILIECHCTBOBAHMS, pu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBLHOM
NEATEbHOCTBIO.

TpynoBoe BOCMUTaHNE:

TOTOBHOCTBIO K TPYJZy, OCO3HAHHEM ILIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANLHOM  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMH, YMEHHEM COBEpIaTh OCO3HAHHBIA BHIOOD
Oynymieit mnpodeccun W pealn30BbIBATH COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;



TOTOBHOCTBIO W  CHOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
CaMOO6paBOBaHI/IIO Ha IIPOTAKCHHUHU BCEU JKU3HHU, T'OTOBHOCTBIO K AKTHBHOMY
Y49aCTHUIO B PCHIICHUHU IIPAKTHYCCKHX 3a/1a4 MaTEMATUUYECKOU HaIlPpaBJICHHOCTH.

JDKO0/10rM4yecKoe BocnmnTaHue:

c(OPMHUPOBAHHOCTBIO HKOJIOTMYECKON KYJIbTYypbl, MOHUMAHHEM BIIUSHUS
CONMUAJIbHO-3KOHOMHUYCCKUX IIPOLECCCOB HAa COCTOAHHC HpHpO,Z[HOﬁ n COHHaHBHOﬁ
Cpenpl, OCO3HAaHHMEM TJOOATBHOTO XapaKTepa JKOJOTHYECKHUX MpoOseMm;
OpI/IeHTaHI/Ieﬁ Ha IMPUMCHCHHUC MATCMATHUYCCKUX 3HAHUHN JI1 pCHICHUA 3aJdaY B
00JIacCTH  OKpY’XKalIIel Ccpeapl, IUIAaHUPOBAHUS TIOCTYNKOB M OICHKH HX
BO3MO’KHBIX ITOCJIEACTBUN JUIs1 OKPYKAIOIIEN CPELBI.

LIeHHOCTWN Hay4YHOr 0 NMo3HaHUSA:

C(I)OpMI/IpOBaHHOCTBIO MHUPOBO33PCHUA, COOTBCTCTBYIOIICIO COBPECMCHHOMY
YPOBHIO Pa3BUTHA HAYKH J5! 06HICCTB€HHOI71 IMPAaKTHUKH, IIOHUMAaHHUEM
MaTEMaTUYECKOM HayKh Kak cgepbl YeIOBEUEeCKOW MAesTeIbHOCTH, ATAaloB €&
paBBI/ITI/IH U 3HAYUMOCTU HJIs1 pa3BI/ITI/I}I OUBUIX3allNK, OBJIAACHHUCM SA3BIKOM
MAaT€MaTHKH W MaTEMaTUYECKOM KyJIbTYpOM KakK CpEICTBOM MO3HAHUSA MUPA;
IFOTOBHOCTBIO OCYHICCTBIIATL IIPOCKTHYIO W HCCICHOBATCIIBCKYIO JICATCIIBHOCTDH
I/IHI[I/IBI/I)IyaJIBHO B rpynne.

METAMNPEOMETHbBIE PE3YJIbTATDI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOSHHUS IMPOTpaMMbl YIEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATIbHLIMU — KOMMYHUKAMUSHBIMU
0elcmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUSHLIMU OCUCTNEUAMU.

1)  Vuuseepcanvnvle — nosmasamenvmuvle  Oelicméusi, — 0OecneuuUBaOm
Gdopmuposarue 06a308blx KOSHUMUBHBIX NPOYECCO8 00YHaAOWUXC (0CB0EHUe
Memoo08  NO3HAHUSL  OKpyJcalowe2o  Mupda,  NpUuMeHeHue  J0SUYECKUX,
UCce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

Ba3oBbIe I0rMUecKue JeicTBUS:

e BBIABIIATH U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHSATHUH, OTHOIICHUH MEXAY MOHATUAMH, (HOPMYITHPOBATH
OTIpENICICHNs] ~ TOHSATHH; YCTAHABIMBATh CYIIECTBCHHBIM  TPHU3HAK
KJaccu(ukanuy, OCHOBAaHUA Uil OOOOIICHHWS W CpaBHEHUS, KPUTEPHUH
IPOBOIMMOTO aHAIIN3a;

e BOCIpUHUMATH, (opMymupoBaTh W  MPeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAMHWYHBIEC, YAaCTHBIE W OOIIHE,;
YCIJIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3W U
npoTUBOpeYrs B (aKkTaxX, JaHHBIX, HAONIOACHUSAX W YTBEPKIACHHUSX;



npemjiaraTb  KpUTEpPUM U1 BBISIBICHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

e JleJaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M
VHIYKTUBHBIX YMO3aKIOUYEHUN, YMO3AKJIFOUCHUH 110 aHAJIOTUH;

e MPOBOJUTH CaMOCTOSATEIBLHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUU (MPSMBIE U OT MPOTHUBHOIO), BHICTPAUBATh APTYMEHTALIMIO,
NPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL;

e BbIOMpaTh cHoOcOO pemieHUst yd4eOHOM 3agayu (CpaBHHMBATh HECKOJIBKO
BApUAHTOB peUIeHUs, BbIOMpaTh HauOoyee MOAXOAAMMA ¢ Y4ETOM
CaMOCTOSTEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble nccnefaoBaTeIbCKUE eNCTBUS:

e HCIOJB30BaTh BOMPOCHI KaK MCCJIEAOBATENbLCKUI MHCTPYMEHT MO3HAHUS;
bopMyIupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUYUE, MpoldiIemy,
yCTaHaBIMBaTh HCKOMOE W  JaHHOe, (opMuUpOBaThb  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENHHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTH4ecKOoro
0o0BEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMH, SABJICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITENHHO (OPMYTUPOBATH OOOOIICHHUS M BBHIBOJBI MO pe3yIbTaTam
MPOBEIEHHOTO HAOJIONEHHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUI;

e IPOTHO3MPOBATH BO3MOXKHOE pPA3BUTHUE NpoOLlecca, a TaKXKE BbIIBUTATh
IPEANOIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

PaboTa ¢ MHopmaLmeir:

e BBIABIATH JACPUIIUTH UHPOPMALIUU, TAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BONPOC U JJIs PELICHUS 3a/a4H;

e BbIOMpaTh UH(OpPMAMIO U3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIHIO
pPa3TUYHBIX BUJOB U JOPM MIPEICTABIICHHUS;

e CTPYKTYypUpOBaTh MH(GOPMAIIHIO, IPEJICTABIATh €€ B pa3Iu4HbIX (opmMax,
WJUTIOCTPUPOBATh TpaduyuecKy;

e OLIEHUBATH HaAEXKHOCTD uH(popmaun o CaMOCTOSITEJIbHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanvbhvle KOMMyHUKamueHwvle  Oelicmeus,  00ecneuusarom

cPOpMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.

O6uleHwMe:



BOCIIPUHUMATh W (QOPMYJIHpPOBATH CYXJIEHUS B COOTBETCTBHU C
YCJIOBHUSIMHU | TIEJISIMH OOIIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBAThH IMOTYUYEHHBIN pe3yJIbTaT;

B X0/ OOCY>KJICHHsI 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
POOJIEMBI, peracMou 3aa4n, BEICKA3bIBaTh UJICH, HAIICIICHHBIC HA TIOUCK
pEIICHHsI; COIMOCTaBISATh CBOM CYXICHUS C CYXICHHSIMHU JPYTHUX
YYaCTHUKOB JHAJIoTa, OOHAPYXHUBATh Pa3lIMYMe M CXOJCTBO IO3HIIUN; B
KOPpEKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  pPe3yJbTaThl  pPEIMICHUS  3a7a4d,  OKCIECPUMCHTA,
WCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (opmat
BBICTYIUICHUS C YIETOM 3aJ1a4 MPE3CHTAIIMU U 0COOCHHOCTEH ayAUTOPHUH.

CoTpyAHNYECTBO:

3)

NOHMMAaTh W HUCHOJb30BaTh  MpEUMYyIIecTBA  KOMaHIHOM |
MHIUBUYaIbHOM pabOThl MpU PEIICHUH YUEOHBIX 33]1a4; IPUHUMATh LENb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThl, pactpenensTh BUAbl paboT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W UHBIE); BBIIOJHATH CBOI 4YacThb paOOThl U
KOOPAMHUPOBATh CBOM JICHCTBUS C JPYTMMH 4J€HAMH KOMAaHJIbI;
OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMU MPOIYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHS.

Vuueepcanvnvie  pecynamuenwvie  Oeticmeus, obecneuusaiom

d)opmupoeaHue CMbICIIOBbLX YCNIAHOBOK U IHCUSHERHBIX HABLIKOB IUYHOCNIU.
CamoopraHusaums:

COCTaBJIATH IUIAH, AITOPUTM PEIICHHS 33]]a4H, BHIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uH(bOpMaIuu.

CaMOKOHTPO/Ib:

BIAJCTh HABBIKAMH TIO3HABATEIHHOM pedieKcur Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tporecca U
pe3yJibTaTa peIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IPH PEHICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [JEIATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICHWBATh COOTBETCTBHE pE3yJbTaTa IENH U YCJIOBHUSAM, OOBSICHSTH
MPUYUHBI JTOCTUKEHHS WIM HEJIOCTHKEHHUS PE3yJIbTaTOB AEATEIbHOCTH,
HAXOJIUTh OMHUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NMPEAMETHDIE PE3YJIbTATDI
10 KNACC

OnepupoBath MOHATUIMU: TOUKA, IPsIMAsi, TUIOCKOCTb.

[TpuMEHAT, aKCHOMBI CTEPECOMETPUM W CIICJICTBHUS M3 HHUX IPU PCIICHUH
TCOMETPUYCCKUX 3a71aY.

OnepupoBaTh MOHATHSIMU: MTAPALICTLHOCTD U MIEPIEHIUKYIISIPHOCTD MPSIMBIX
Y TJTIOCKOCTEM.

KnaccuduimpoBarth B3aMHOE pPACMOJOKEHUE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TMOHSATHUSAMH: IBYTPAaHHBIA YTOJ, TpaHWU ABYTPAHHOTO YTJa,
pedpo IBYTPaHHOTO yTJIa; JTUHEHHBIM Yroyl JBYTPAHHOTO YIJIa; TpajyCHas mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATUSMU: MHOTOTPAHHHK, BBIMYKJIBIA M HEBBITYKJIIBIHI
MHOTOT'PAaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, TPAaBUIILHBI MHOTOTPAaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHHUKOB (MMHpamMuia; TpHU3MAa,
PSIMOYTOJILHBIN TapajuIeNienuIiel, Kyo).

KnaccudunmpoBare ~ MHOTOTpaHHUKHM,  BbIOMpas  OCHOBAaHHS  JUIs
Kkiaccuukanuy  (BBIMYKJIbIE W HEBBIMYKJIBIE MHOTOTPAHHHWKHW; IPABHIbHbBIC
MHOTOTPAHHHUKH; TIPSIMbIC W HAKJIIOHHBIC MIPU3MBI, TTApaJUICICTTUTICBI).

OnepupoBaTh MOHATUSIMHU: CEKYIas MIIOCKOCTh, CCUEHNE MHOTOTPAHHHUKOB.

OOBSICHATH IPUHIIUIIBI TOCTPOSHUS CEYCHUH, UCTIONB3YS METOJ] CIICIOB.

Ctpouth ceyYeHUSI MHOTOTPAHHHUKOB METOJOM  CJEIOB, BBITIOJHATH
(BBIHOCHBIC) IUIOCKHE YEPTEIKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DHUTYp: BHJ
CBEpXy, COOKY, CHU3Y.

PemaTh 3a1aun Ha HAXOXKACHUE TEOMETPUICCKUX BEITUYNH MO 00pasimam Win
QITOpUTMaM, TPUMEHSSI W3BECTHBIC AHATUTUYECKUE METOJbl TPU PEIICHUH
CTaHJAPTHBIX MAaTeMaTHYECKUX 3aJ7[a4 HAa BBIUMCIICHUE PACCTOSHHUM MEXIY IABYMS
TOYKaMH, OT TOYKH JIO TPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPENTUBAIOIIUMHUCS TIPSIMBIMHU.

PemaTh 3a1aun Ha HAXOXKACHUE TEOMETPUICCKUX BEIMYUH 1O 00pasiam uiu
QITOpUTMaM, TPUMEHSSI HM3BECTHBIC AHATUTHYECKUE METOAbl TPU PEIICHUH
CTaHJAPTHBIX  MaTEMaTHYCCKHUX 3aJlad Ha  BBIYUCIICHHEC YIJIOB  MEXIY
CKPENIUBAIOIMIUMHACS ~TPSIMBIMH, MEXIy TPSIMOM ¥ IUIOCKOCTBIO, MEXKIY
TIOCKOCTSIMH, JIBYTPAHHBIX YTIIOB.



Boiuncnsate 00bEMBI U TUIOMIAM MTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
nupamMuga) ¢ TOpuMeHeHHeM GOpMyJ; BBIUHUCIATH COOTHOIICHHUS MEXIY
IUIOLIAASIMU TOBEPXHOCTEHN, 00bEMaMU 1T0I00HBIX MHOTOI'PaHHUKOB.

OnepupoBaTh TOHATUSIMU: CUMMETPUS B IMPOCTPAHCTBE; LIEHTP, OChb U
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TIJIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekath, mNpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HUHMOpMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PHUrypax, Mpe/CTaBICHHYI0 Ha YepTexax U
PUCYHKaXx.

[IpuMensaTy reoMerpuueckue ¢GakThl IS PEHICHUs] CTEPEOMETPUUYECKHUX
3a/a4, MPEANOJIararoMx HECKOJIBKO IIaroB PELIEHUs], €CJIH YCIOBUS PUMEHEHUS
3a/1aHbI B IBHOU (popMe.

[IpumeHaTs mpocTedmiMe NPOrPAMMHBIE  CPEACTBA U DBJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPHUUECKUX 3a/1a4.

[IpuBOANTH TpPUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKA3HU, PACMO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOMYyYEHHBIE 3HAHUS HA MPAKTHUKE: aHAJIWU3UPOBATH DPEAJIbHBIC
CUTyalldd W TPUMEHATh HU3YUYEHHbIE IOHSATHUS B MPOLECCE IOUCKA PEIICHUs
MaTeMaTU4ecku CHOpPMYJIMPOBAHHON MpoOJeMbl, MOJETUPOBATh pealibHbIC
CUTyalluM Ha $S3bIKE TE€OMETPUHU, HCCIEIOBaTh IIOCTPOCHHBIE MOJCIH C
MCIIOJIb30BaHUEM I€OMETPUUYECKUX MOHITUHN U TEOPEM, ammapara aareopsl; penaTth
IIPAKTUYECKUE 3a]1a41, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEITUYMH.

11 K/TACC

OnepupoBaTh MOHATUAMH: IMWIMHAPUYECKAs TOBEPXHOCTh, 00pa3yrolne
HWJTUHIPUYECKOW  TMOBEPXHOCTH,  IWIMHAP,  KOHWYECKass  IMOBEPXHOCTb,
00pa3yrolme KOHMYECKON MOBEPXHOCTH, KOHYC; chepuueckast MOBEPXHOCTb.

PacrioznaBath Tena BpamieHus (IIIMHIP, KOHYC, cdepa U map).

OOBSICHATH CLIOCOOBI MOTYUYEHUS TE BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyiokeHue chepbl U TNIOCKOCTH.

OnepupoBaTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa, BHICOTA
CErMEHTAa; IIapOBOM CIIOM, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M TJIOMIAM  TOBEPXHOCTEH  Tell  BpalieHwus,
T€OMETPUYECKUX TeJ C MPUMEHEHUEM (HOPMYIIL.

OnepupoBaTh TOHATHUSMH: MHOTOTPAaHHUK, BIMCAHHBIH B chepy H
OTMMCAaHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpaIICHHUS.

BBIUUCIATh COOTHOIIEHUS MEXIY TUIOMIASIMH MOBEPXHOCTEH U 00BEMaMHU
IMOJOOHBIX TE.



N300paxare u3yuyaemble (UTYphl OT PYKH U C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BhInONHATH (BBIHOCHBIC) MJIOCKUE YEPTEHKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTH CEYEHUs TEJ BPALLECHUS.

W3BnekaTh, HWHTEPOPETHPOBATH M MNpeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEACTaBICHHYIO Ha YepTexax U
pUCYHKaXx.

OnepupoBaTh MOHATHUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATH JOEWCTBUSL CJHOKEHHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIaatoT.

[IpuMeHATh IPaBUIIO NTApaJUICIICIIAIIEA.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIrOJ MEXKIY
BEKTOPAMHU, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOpPOB M IIPOM3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXAY
BEKTOPaMM, CKaJIPHOE IPOU3BEACHUE, pPACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUJIMHEAPHBIM BEKTOPaM.

3afaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMUHAT.

[IpumeHsATh reomeTpuueckue (AKThl I PELICHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IIPUMEHEHUS
3a/1aHbl B IBHOU (hopme.

Pemate mpocreinne reoMeTpUuyYecKUe 3a1adyd Ha NPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemate 3amauM Ha [10Ka3aTebCTBO MATEMAaTHYECKUX OTHOLICHHM W
HAXO0XKJEHUE F€OMETPUUYECKHUX BEJIMYMH 10 00pa3laM WM alropuT™Mam, IpUMEHS
WU3BECTHBIC METO/bI IPU PELIEHUH CTAHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IppuMeHATP  MpOCTEHIIME MPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTE IIpUMEpPBl MATEMAaTHYECKHUX 3aKOHOMEPHOCTEM B IPHUPOAE H
YKU3HH, PACTIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMEHATh MOMYYECHHBIE 3HAHMS Ha IMPAKTHKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W TPUMEHATh HU3YYEHHBIE IOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTU4YeCKd C(HOpPMYyIHPOBAHHON NPOOIEMBbI, MOJAEIUPOBATh pPEAbHbBIE
CUTyallUn Ha S3bIKE T'E€OMETPUH, MCCIEAOBaTh IOCTPOCHHBIE MOJACIH C
UCIIOJIb30BaHUEM I'€OMETPUUECKUX MTOHATHI U TeopeM, anmnapaTa anreOpsl; pemaTh
MIPaKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKJICHUEM T€OMETPUUECKNUX BEJINYMH.



TEMATWYECKOE NMNJ1IAHNPOBAHUE
10 KNACC

Ne HavmeHoBaHWe pa3fenoB U TeM
n/n nporpamMmsil

Beenenue B crepeoMeTpuro

HpﬂMHe M IIJIOCKOCTH B IIPOCTPAaHCTBE.
HapaﬂHeHLHOCTL MMPAMBIX U IUIOCKOCTEH

[lepneH UKy IAPHOCTD MPSAMBIX U
IJIOCKOCTEN

VYrusl MeXAy NPSMBIMU U IUIOCKOCTSIMHU
MHororpaHHuku
OO0BEMBI MHOTOI'paHHUKOB

HOBTOpCHI/ICZ CCUCHUS, paCCTOAHUS U YTJIbL

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KonnyecTBo yacoB

Bcero

10

12

12

10

11

KOHTpONbHbIe
paboTbl

lNpaKTnyeckue
paboThbl

ONEKTPOHHbIE

(undposble)
obpasoBarte/fibHble

pecypcbl

but6mmoreka [IOK
https://m.edsoo.ru/1c209e37

bubmnoreka LJOK
https://m.edsoo.ru/1c209e37

bub6mmorexa [JOK
https://m.edsoo.ru/1c209e37

bu6mmorexa [JOK
https://m.edsoo.ru/1c209e37

bu6mmorexa [JOK
https://m.edsoo.ru/1c209e37

bu6mmoreka [IOK
https://m.edsoo.ru/1c209e37

bu6mmoreka [IOK
https://m.edsoo.ru/1c209e37



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJTACC

HammeHoBaHWe pasaenos 1 Tem
nporpamMmmbil

Ne n/n

Tena BpaieHus
OO0BEMEI Tel

BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE

[ToBTOpeHue, 06001IeHNE,
cHUCTeEMaTH3alMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KonnyecTso yacoB

KoHTponbHble  [NpakTnyeckue
Bcero

paboTbl paboThbl
12
5 1
10 1
7 1
34 3 0

ONEeKTPOHHbIe

(undbposble)
obpasoBaTefibHble

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/1c209e37

bu6mmoreka [JOK
https://m.edsoo.ru/1c209e37

bu6mmoreka [JOK
https://m.edsoo.ru/1c209e37

bu6mmoreka [JOK
https://m.edsoo.ru/1c209e37



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




NOYPOYHOE NMJ1IAHNPOBAHUE
10 KNACC

Ne ni/n

10

Tema ypoka

OcHOBHBIE IOHATHS CTEPEOMETPUH: TOUKA, PAMAst, INIOCKOCTh, IPOCTPAHCTBO.
[TpaBua n300paxkeHust Ha pUCYHKax: H300pakeHHUs TUIOCKOCTEH, MapaiebHbIX
IPSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3KA

[MousaTus: MEPECCKAOIMECH INIOCKOCTH, IEPECCKAOMIUECS ITPAMasd U IMJIOCKOCTb

IlonsaTus: NEpCCCKAOIMNECH INIOCKOCTH, NIEPECCCKAOIMIUCCS ITPpAMad U MIIOCKOCTb

3HAKOMCTBO C MHOT'OI'paHHHUKaMH, I/I306pa)I(eHI/I€ MHOI'OI'PaHHHUKOB Ha pUCYHKaAx,
Ha MMPOCKIMOHHBIX YCPTCIKAX

HavanbHble cBenenus o ky0e v nupamuie, X pa3BEPTKU 1 Moaenu. CeueHus
MHOTOI'PAHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamMuJe, X pa3BEPTKU U Mojeau. CedeHus
MHOT'OI'PAaHHUKOB

[ToHsiTHE 00 AKCHMOMATHYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPUU U CIEACTBHS U3 HUX

[TonsiTHe 06 akCMOMaTHYECKOM MTOCTPOECHUHN CTEPEOMETPUH: aKCUOMBI
CTEPEOMETPUH U CIEACTBUA U3 HUX

[Tonatue 06 akCHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPHU: AKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

ITousiTHE 00 aKCHOMAaTHYECKOM IMOCTPOCHNHU CTCPCOMCTPHUHN: AKCUOMBI
CTCPCOMETPHUHU U CICACTBUA U3 HUX

Konnyectso
yacoB

ONEKTPOHHbIe

uMdpoBble
obpasoBarte/fibHble

pecypcbl

bubmnoreka LJOK
https://m.edsoo.ru/aecc77cd

bubmnoreka LJOK
https://m.edsoo.ru/2d8a9c99

bubmnoreka LJOK
https://m.edsoo.ru/db685e73
bubmnoreka LIOK
https://m.edsoo.ru/a63959%d

bu6morexa [JOK
https://m.edsoo.ru/b30dff38

bu6mmoreka [IOK
https://m.edsoo.ru/3d8ffd32

bu6mmoreka [IOK
https://m.edsoo.ru/Occ5c4fe

bu6mmorexa [JOK
https://m.edsoo.ru/239c8cb4

bu6mmoreka [IOK
https://m.edso00.ru/65c6b106

bu6mmoreka [IOK
https://m.edsoo.ru/258fc245



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Bzaumnoe PacCIoJIOKCHHUEC NPSAMBIX B IPOCTPAHCTBE: NEPCCCKAOIIUCCA,
napajijiCJIbHbIC U CKPCIIMBAIOIIHUECA IIPAMBIC

[TapanienbHOCTh MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE: MapasliebHble IPSIMbIE
B IIPOCTPAHCTBE; MAPATIIETLHOCTD TPEX MPSIMBIX

[TapamienbHOCTE NPSMBIX U IVIOCKOCTEN B MpocTpaHcTBe: [lapamiensHOCTh
IPSIMOM M TNIOCKOCTH

Ve ¢ COHAITpaBJICHHBIMU CTOPOHAMU

Yrois Mexay NpsSIMBIMU B IIPOCTPAHCTBE

VYron Mexay npsiIMbIMU B IIPOCTPAHCTBE

HapaJ]J'ICJ'ILHOCTB IUIOCKOCTEH: NapaJiyiCJIbHBIC IIJIOCKOCTU

CBoiicTBa apaJiuICJIbHBIX IUIOCKOCTEH

[TpocTeiimuye mpocTpaHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH: TETPadp, KyoO,
napajuiejenumnes

[TocTpoenue ceueHuit

[Toctpoenue ceuenui

KoHnTtponbHas padota mo teme "IIpsiMblie U MIIOCKOCTH B IPOCTPAHCTBE.
[TapanienbHOCTh IPSIMBIX U TIOCKOCTEH"

HepHeH,Z[I/IKy.]'If{pHOCTI) HpHMOﬁ N IJIOCKOCTH: NEPICHAUKYIIAPHBIC ITPSAMBIC B
IPOCTPAHCTBE

HpSIMI)Ie napajjiCJIbHbBIC U NEPIICHANUKYJIAPHBIC K IIJIOCKOCTH

bubmuoreka [{OK
https://m.edso0.ru/1a2520f6

bu6mmorekxa [JOK
https://m.edsoo.ru/93ad36b3

bu6mmorexa [JOK
https://m.edsoo.ru/ee1d19b9
bu6mmorexa [JOK
https://m.edso0.ru/9f4071b9

bub6mmorexa [JOK
https://m.edsoo.ru/fe733862
bubmnoreka LJOK
https://m.edso0.ru/2935a9a0
bubmnoreka LJOK
https://m.edsoo.ru/2e18f255
bu6mmoreka [IOK
https://m.edsoo.ru/e504d656

bu6mmoreka [IOK
https://m.edsoo.ru/4a28dc02

bu6mmoreka [IOK
https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
https://m.edsoo.ru/ec26fe5d

bu6mmoreka [IOK
https://m.edsoo.ru/9a0a9e56

bu6mmorexa [JOK
https://m.edsoo.ru/b19f6a5d

bu6mmorexa [JOK
https://m.edsoo.ru/0ac11c95



https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95

25

26

27

28

29

30

31

32

33

34

35

36

37

38

pr[MBIC napajjiCJIbHbIC U NECPIICHAUKYJIAPHBIC K IIJIOCKOCTH

[Ipu3Hak nepnesaAuKyISIPHOCTH IPSIMOM U INIOCKOCTH

[Tpu3Hak neprneHIuKyISIPHOCTU MPSIMON U TNIOCKOCTH

Teopema 0 IpsAMOM NEPIIEHIUKYIIIPHON INIOCKOCTH

Teopema 0 IpsAMOM EPIIEHIUKYIIIPHON INIOCKOCTH

Teopema 0 IpsAMON NEPICHAUKYISIPHOMN IIIIOCKOCTH

[lepnenauKyJIAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE
OT IPSAMOM 110 TUIOCKOCTH

HepHeHI[I/IKy.]'Iﬂp M HAKJIOHHBIC: paCCTOAHUE OT TOYKH OO0 IIJIOCKOCTH, PACCTOAHUEC
oT HpHMOﬁ J0 IINIOCKOCTH

[lepnenauKyJIAp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHUE
OT IPSAMOM JI0 TUIOCKOCTH

[lepnenauKyJIAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE
OT IPSAMOM 10 TUIOCKOCTH

Ve B MMPOCTPAHCTBE: YIrOJI MCKIAY HpSIMOfI 1 MJIOCKOCTBIO

JIByrpaHHBIN yroJ1, JUHEHHBIN YIoJl JBYTPAaHHOIO yTIila

JIByrpaHHBIN yroJ1, JUHEHHBIN YIoJI JBYTPAaHHOIO yTIila

[lepnenAUKyYIAPHOCTD INIOCKOCTEN: NMPU3HAK NEPIEHAUKYIISIPHOCTH IBYX
IUTIOCKOCTEHN

bub6mmorexa [JOK
https://m.edsoo.ru/ba545966

bub6mmorexa [JOK
https://m.edsoo.ru/f85bfc46
bubmnoreka LJOK
https://m.edso00.ru/79165d15
bubmnoreka LJOK
https://m.edsoo.ru/635c5087
bu6mmoreka [IOK
https://m.edsoo.ru/bd3745f8
bu6nmoreka [JOK
https://m.edsoo.ru/7d18834b

bu6mmoreka [IOK
https://m.edso0.ru/33c477d3

bubmnoreka LJOK
https://m.edsoo.ru/66fefadd

bu6mmorexa [JOK
https://m.edsoo.ru/a5b7b8e3

bu6mmoreka [IOK
https://m.edsoo.ru/dbee22bc

bu6mmoreka [IOK
https://m.edsoo.ru/6b61b2b4
bu6moreka [IOK
https://m.edsoo.ru/5fa0b3ce
bu6mmoreka [JOK
https://m.edsoo.ru/c7c777ed

but6mmoreka [IOK
https://m.edsoo.ru/ec3e2da3



https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3

39

40

41

42

43

44

45

46

47

48

49

50

51

IleprieHIUKYIAPHOCTD INIOCKOCTEN: IIPU3HAK MEPIICHIUKYJIIPHOCTH IBYX
IUIOCKOCTEN

[TepneHAMKYASIPHOCTD MJIOCKOCTEH: MPU3HAK MEPIICHIUKYIIPHOCTH IBYX
IJIOCKOCTEN

Teopema o Tpéx nmepneHAUKyIsIpax
Teopema o0 Tpéx nepneHAuKyJIsIpax

Teopema o0 Tpéx nepneHauKyJIsIpax

KontponbHas padora no temam "llepneHauKyIsIpHOCT NPSAMBIX U IUIOCKOCTEH" 1
"V 1ibl MEXKAY OPSIMBIMU U INIOCKOCTAMHU"

Ilonstue MHOI'OrpaHHHUKa, OCHOBHBIC 3JICMCHTBI MHOT'OI'PaHHHKA, BBIITYKIIBIC U
HEBBIITYKJIBIE MHOTI'OT'PaHHHKH paSBépTKa MHOTI'OI'paHHHKA

[Ipu3ma: N-yrosapHas MpU3Ma; FpaHu U OCHOBAHMSI IIPU3MBI; IpsAMasi U HAKJIOHHAs
IpU3MBbL; OOKOBAsI U MOJIHASL TOBEPXHOCTh IPU3MBI

[Napannenenunen, NpsIMOYTOJIbHBIN MapajIEIeNUIIE] U €T0 CBONCTBA

HI/IpaMI/I,[[aI N-yrojibHas nmupamMujia, rpaHd 1 OCHOBAaHUC ITUpaMMIbI, OokoBas u
MMOJIHAA MOBEPXHOCTh MUPAMUbI; IpaBUJIbHAA U yCC‘-IéHHaH nupamMujia

[IpaBunIbHBIE MHOTOTPAHHUKH: IOHSTHE MPABUIBHOTO MHOTOTPAHHUKA;
NpaBUJIbHAs IPU3MA U MPaBUJIbHASA MUPAMUJIA; TPaBUIIbHAS TPEYTOJIbHAS
nupamMuia v MpaBUIbHBIN TeTpasap; KyO

[IpencraBnenue o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadIp, OJIEKadIp U
HUKOCa3P.

CumMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH, MPSIMOH,
IUIOCKOCTH. DJIEMEHTBHl CHMMETPUHN B TUPAMUJIAX, apajlieIenuIe1ax,
IIPABUJIbHBIX MHOTOTpaHHHUKAX

bubmuoreka [{OK
https://m.edsoo.ru/ed9e2a8e

bu6mmorekxa [JOK
https://m.edsoo.ru/ba75dc57
bubmnoreka LJOK
https://m.edsoo.ru/e4972cdc

bu6mmoreka [IOK
https://m.edsoo.ru/52188a7d

bu6mmoreka [IOK
https://m.edso00.ru/9f246736

bu6mmoreka [IOK
https://m.edsoo.ru/5b971ef3

bu6mmorexa [JOK
https://m.edsoo.ru/2d24e873

bu6mmoreka [JOK
https://m.edsoo.ru/b4ad63ad

bu6mmorexa [JOK
https://m.edsoo.ru/8a7be683

bu6mmoreka [IOK
https://m.edsoo.ru/fblcd0a5

bu6mmoreka [IOK
https://m.eds00.ru/074c8865

bu6morexa [JOK
https://m.edsoo.ru/a0fdd5bf

bu6mmoreka [JOK
https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9

52

53

54

55

56

S7

58

59

60

61

62

63

64

65

Brruncnenue 351eMEHTOB MHOTOTPAaHHUKOB: pE0pa, TMATOHAIH, YTIIbI

[Tnomans 60KOBOI MOBEPXHOCTH U IMOJHOM MOBEPXHOCTH MPSMONA MPU3MBI,
IUIOIIA/Ib OCHOBAaHUH, TeOpeMa 0 OOKOBOW MOBEPXHOCTU IPSIMOMN IPU3MBbI

[Tnomans 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUIBHON MUPaMHUJIbI, TEOpEMa
0 IUTOIIAM OOKOBOM MOBEPXHOCTH YCEUEHHOM MUPAMUJIbI

KonTponbHas pabota no teme "MHororpanHuku"
[Tonsarue 06 06bEMe

O0bEM nupamMuIbl

O0BbEM nupamMuIbl

O06bEM upamMuIbl

O0BEM TUpaMuIBI

O0BEM TIPU3MBI

O06BEM npU3MBI

O06BEM npU3MBI

KonTponpHas padora o teme "OO0bEMBI MHOTOTPAHHUKOB"

IToBTropenue, o6o0IIeHNE cucTeMaTr3anus 3HaHui. [locTpoeHue ceuenuii B
MHOT'OTpaHHHUKE

bub6mmorexa [JOK
https://m.edsoo.ru/6cdbecef

bubmuoreka [[OK
https://m.eds00.ru/37d84157

bu6mmoreka [IOK
https://m.edso0.ru/5603e30b

bu6mmoreka [IOK
https://m.edsoo.ru/a95f5c04

bu6mmoreka [IOK
https://m.edsoo.ru/7ad0020b

bu6mmoreka [JOK
https://m.edsoo.ru/235171b3

bu6mmoreka [JOK
https://m.edsoo.ru/f47dfefd

bub6mmorexa [JOK
https://m.edso0.ru/79¢10312
bu6mmorexa [JOK
https://m.edsoo.ru/2faadc3f
bu6mmoreka [IOK
https://m.edso00.ru/79853608

bu6mmoreka [IOK
https://m.edso0.ru/1e053890

bu6moreka [IOK
https://m.edsoo.ru/482d3f51

bu6mmoreka [JOK
https://m.edso0.ru/28a6573c

but6mmoreka [IOK
https://m.edsoo.ru/098bedad



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad

[ToBTOopenue, 06o0IIEHNE cUcTeMaTH3alus 3HAaHUH. Brrurcnenne paccTosHuit:
66 MEXIY AByMs TOYKaMH, OT TOYKH O MPSMOM, OT TOYKH A0 IIJIOCKOCTH, MEKY
CKPEILIMBAIOIIMMUCS IPSIMBIMHU

67 Hrorosast koHTpoOJIbHAS paboTa

[ToBTOpenue, 0600IIEHNE cUcTeMaTU3aLus 3HaHUH. BpIunciieHne yrioB: MexIy
68 CKPELIMBAIOIIMMHUCS IPSIMBIMU, MEKy IPSIMON U IJIOCKOCTBIO, ABYTPAHHBIX
YIJIOB, YIJIOB MEXY IUIOCKOCTSAMU

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68

bubmuoreka [{OK
https://m.edsoo.ru/f7792ba9

bu6mmoreka [JOK
https://m.edso0.ru/b9146bc0

bu6mmoreka [JOK
https://m.edso00.ru/56765e8b



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJTACC

Ne n/n

10

11

Tema ypoka

[IpsimoyronbpHas cucTeMa KOOpJAUHAT B TPOCTPAHCTBE

Koopaunatsl BekTopa.

Pemenne 3a1a4 Ha IPUMEHCHUEC KOOPJAUHAT BEKTOPa

CBs13b MCXKAY KOOpAHATAaMH BCKTOPOB U KOOpAWHATAMU TOYCK

[Ipocreitmme 3aga4u B KOOpAUHATAX.

[Ipocreitmme 3aga4uu B KOOpAUHATAX.

Kontponbnas paborta Nel «KoopauHaTsl TOYKH M KOOPAUHATHI BEKTOPa

AHanmM3 KOHTPOJIBHOM paboThl. YTOI MeX Ty BekTopamu. CKasipHOE TPOU3BEICHNE
BEKTOPOB.

Pemenue 3ama4d Ha MPUMCHCHUC CKAJIAPHOTO IIPOU3BEACHUS BEKTOPOB.
Pemenue 3ama4d Ha MPUMCHCHUC CKAJIAPHOTO IPOU3BECACHUA BEKTOPOB.

Brraucnenne YIJI0B MCKAY NMPSAMBIMHA U INIOCKOCTAMUA

Konnyectso
yacoB

ONEKTPOHHbIE

unpposbIle
obpasoBaTe/fibHble

pecypcbl

bubmnoreka LJOK
https://m.edsoo.ru/0341bc2b

bu6mmoreka [IOK
https://m.edsoo.ru/bed12a43

bu6mmoreka [IOK
https://m.edsoo.ru/bc15f7f2

bu6mmoreka [JOK
https://m.edso00.ru/6054h8cl

bu6mmorexa [JOK
https://m.edso00.ru/188f6216

bu6mmorexa [JOK
https://m.edsoo.ru/016e25eb

bu6mmoreka [IOK
https://m.edsoo.ru/c94ba09b

bu6mmorexa [JOK
https://m.edsoo.ru/897dd3b2

bu6mmoreka [JOK
https://m.edso0.ru/1468bab3

bu6mmorexa [JOK
https://m.edsoo.ru/Obdelbe8

bub6mmorexa [JOK
https://m.edsoo.ru/3cefl0e5



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5

12

13

14

15

16

17

18

19

20

21

22

23

24

25

HenTtpanpHas cummetpus. OceBasi CUMMETpUS. 3€pKajbHasi CHMMETPHSL.
[TapastenbHbIN IEPEHOC

Pemenue 3amad mo teme «CKaasipHOE IPOM3BEACHUE BEKTOPOB)
Kontponbnas padota No2 «CkansapHoe Mpou3BeACHIE BEKTOPOB. [[BI>KeHUs»

AHanmu3 KOHTpoIbHOM padoThl. [lonsTue mumaapa. [nomans moBepXHOCTH
HUATUHIPA.

[1nomane NOBEpXHOCTU LUUIUHIPA

Pewenne 3anau o reme «llonarne nunuuapa. [1nomans MmoBepXHOCTH HUIUHIPA»
[Tonstue konyca. ILnomans MOBEpXHOCTH KOHYCA.

VY ceu€HHBI KOHYC.

Pemenune 3ampau no reme «Konyc»

Cdepa u map. YpaBHeHHE CPEPHI.

B3anmMHoe pacronoskeHue cepbl U IIOCKOCTH.

KacaTenpHast mockocTh K cdepe.

[Tnomane chepsr.

bub6mmorexa [JOK
https://m.edso00.ru/0b136158

bub6mmorexa [JOK
https://m.edsoo.ru/26a03fb7
bubmnoreka LJOK
https://m.edso0.ru/5513d87b

bubmnoreka LJOK
https://m.edsoo.ru/d189bde2

bu6mmorexa [JOK
https://m.edsoo.ru/810cfleb

bubmuoreka [JOK
https://m.edsoo.ru/4a33a8ab

bu6mmorexa [JOK
https://m.edsoo.ru/5caefclb
bu6mmorexa [JOK
https://m.edsoo.ru/23f4f089
bu6mmoreka [IOK
https://m.edsoo.ru/dee379eb
but6mmoreka [IOK
https://m.edsoo.ru/a28fd74e
bu6mmoreka [IOK
https://m.edso0.ru/5a827900
bu6mmoreka [JOK
https://m.edsoo.ru/d3alfe30
bu6mmoreka [JOK
https://m.edsoo.ru/48db7058

bu6mmorexa [JOK
https://m.edsoo.ru/725effc4



https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
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Pemenue 3a1a4y Ha pa3auyHbie KOMOUHAIIMH TE.
Pa3Hble 3a1auM HAa MHOTOTPaHHUKH, LIWJIMHAP, KOHYC, 1Iap.
Pewrenne 3amau no reme «unmuuap, KoHyc, map»

KonTponbhas padora Ne3
«wnmnap, KkoHyC, map»

AHanu3 KOHTpoJibHOM paboThl. [TonsTue 00béMa. OOBEM NPAMOYTOJILHOTO
napasuiesienumnesa.

Pemenue 3ama4d mo teme «O0BEM MPAMOYTOJIBHOTO IapaJUICIICTIUIICA»

CaMocTosTenbpHas pa60Ta o TeMe «O0BéM IpsAMOYTOJIbHOT'O IapaJlJICIICIIUIICIa) .

O0BbEM IpsIMOI TPU3MBI.

O06bEM IUIHHApA.

Pemrenue 3a1a4 Ha BeIYHCICHHE 00BEMOB TPSIMON TIPU3MBI U IIHITHHIPA
Boruncnenue 00bEMOB TeN ¢ TOMOMIBIO OMPeIeIEHHOTO HHTETpalia
O0BEM HAKITIOHHOM MPU3MBI.

OO0BEM TUpPaMHUIBI.

bub6mmorexa [JOK
https://m.edsoo.ru/8efbe78e

bub6mmorexa [JOK
https://m.edsoo.ru/77c22fc5

bubmnoreka LJOK
https://m.edsoo.ru/1780ba5d

bu6mmoreka [JOK
https://m.edso00.ru/078cd184

bu6mmorexa [JOK
https://m.edsoo.ru/7491efe0

bu6mmoreka [JOK
https://m.edsoo.ru/4dffda97

bu6mmoreka [JOK
https://m.edsoo.ru/74b2ad91

bu6mmorexa [JOK
https://m.edsoo.ru/ec24dfc2

bu6morexa [JOK
https://m.edsoo.ru/f465d10e
bu6mmoreka [IOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [IOK
https://m.edsoo.ru/f465d10e

bu6moreka [IOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e
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Pemenuie 3a1a4y Ha BeIYHCIIEHUE 00bEMA TUPAMHU/TBI

O0BEM yceu€HHON MHpaMHIbI

O06BEM KOHYCa

O06BEM yceu€HHOTO KOHYyCa

KonTponbnas padota Ne4 «O0bEMBI IPU3MBI, TUPAMUIBL, IIMHAPA, KOHYCa»
AHanu3 KOHTPOJIbHOU paboTel. O0BEM MmIapa.

Pemenue 3a1ay Ha BeIYHCIeHUE 00bEMA IIapa

OOBEMBI IAPOBOTO CETMEHTA, MIAPOBOTO CJIOS, MIAPOBOTO CEKTOPA.

[Tnomane chepsr.

Pemenue 3amau Ha BEIYHCIICHHE TUTOMIAIN CHEPBI
[ToBTOpUTENBEHO-0000aOMUK YpoK 10 TeMe «O0BEM 1apa U TIomaas chepb»
Kontponbras padota Ne5 «O0bEM miapa u rmiomanb chepb»
[ToBTOpUTENBEHO-0000IaOIMNN YPOK IO TeMe «OOBEMBI TEI»

Axcuomel CTCPCOMCTPHUU U UX CIICACTBHA. Pemenue 3amay.

bub6mmorexa [JOK
https://m.edsoo.ru/bc15f7f2

bub6mmorexa [JOK
https://m.edsoo.ru/bcl15f7f2

bubmnoreka LJOK
https://m.edsoo.ru/bcl15f7f2
bubmnoreka LJOK
https://m.edsoo.ru/bc15f7f2

bu6mmoreka [IOK
https://m.edsoo.ru/bc15f7f2

bu6nmoreka [JOK
https://m.edsoo.ru/bc15f7f2

bu6nmoreka [JOK
https://m.edsoo.ru/bc15f7f2

bu6mmorexa [JOK
https://m.edsoo.ru/bc15f7f2

bu6morexa [JOK
https://m.edsoo.ru/74b2ad91

bu6mmoreka [IOK
https://m.edsoo.ru/bc15f7f2

bu6mmoreka [IOK
https://m.edsoo.ru/74b2ad91

bu6moreka [IOK
https://m.edsoo.ru/74b2ad91

bu6mmoreka [JOK
https://m.edsoo.ru/74b2ad91

bu6mmorexa [JOK
https://m.edsoo.ru/74b2ad91



https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91
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[TapayenbHOCTH NPSIMBIX, IPAMOMN U TVIOCKOCTHU. Pelienue 3amauy.
VYroa Mexay npssMeiMu. Pemenue 3anay.

[TocTpoeHue ceueHuii B TETpAdIPE U MAPAIIIEIICIUTICIE

Teopema o Tpéx nepneHauKyIsipax. Pemenue 3anad.

[Tnomaas noBepxHOCTU U 00BEM MpuU3MEL. Pemenue 3aaau.
[Inomans noBepXHOCTH U 00bEM Nupamuibl. Pemenue 3aaauy.
[Inomans noBepXHOCTH U 00bEM LMIUHIpa. Pemenue 3anauy.
[Inomans nosepxHocTy U 00bEM KoHyca. Pemenue 3anau.
[Tnomane moBepxHocTH chepsl U 00BEM mapa. Perenne 3amad.
BexTops! B mpocTpanctBe. Penienue 3anad.

MeTto KOOpAMHAT B IPOCTpaHCTBE. Perienue 3anad.

MeTto KoOpAMHAT B IPOCTPAaHCTBE. Penenne 3anay.
Metoa KoopAMHAT B IPOCTpaHCTBE. Pemenue 3agau.

Metoa KoopAMHAT B IPOCTpaHCTBE. Pemenue 3aaauy.

Wrorosas koHTposibHAs paboTa

bub6mmorexa [JOK
https://m.edsoo.ru/74b2ad91

bub6mmorexa [JOK
https://m.edsoo.ru/74b2ad91

bubmnoreka LJOK
https://m.edsoo.ru/74b2ad91

bubmnoreka LJOK
https://m.edsoo.ru/74b2ad91

bu6mmoreka [IOK
https://m.edsoo.ru/74b2ad91

bu6nmoreka [JOK
https://m.edsoo.ru/74b2ad91

bu6nmoreka [JOK
https://m.edsoo.ru/74b2ad91

bu6mmorexa [JOK
https://m.edsoo.ru/74b2ad91

bu6morexa [JOK
https://m.edsoo.ru/74b2ad91

bu6mmoreka [IOK
https://m.edsoo.ru/74b2ad91

bu6mmoreka [IOK
https://m.edsoo.ru/74b2ad91

bu6moreka [IOK
https://m.edsoo.ru/74b2ad91

bu6mmoreka [JOK
https://m.edsoo.ru/74b2ad91

bu6mmorexa [JOK
https://m.edsoo.ru/74b2ad91

bu6mmorekxa [JOK



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://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://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91

https://m.edsoo.ru/74b2ad91

bub6mmorexa [JOK
https://m.edsoo.ru/74b2ad91

68 Wrorosas koHTposibHAsA paboTa

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68


https://m.edsoo.ru/74b2ad91
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YYEBHO-METOANYECKOE OBECITEYEHNE
OBPASOBATEJIbHOI O NMPOLUECCA
OBASATEJIbHbIE YHEBHbBIE MATEPVAJIbI NA YYEHUKA

['eometpus, 10-11 xmaccpl. YueOHUK sl 0011e00pa30BaTEIbHBIX YUPEKICHUMN:

0a30BbIi 1 TpoduiabHbIN ypoBHU. ATanacsiH JI.C., byty3oB B.®., Kagomues C.b.
u apyrue. M3narensctBo «IIpocBemenue».,2024
METOANYECKWME MATEPUAJIbI AN1A YUYNTEA
YMK T'eomerpus 10-11 aBtr. Atanacan JI.C. um gap., usa. IlpoceenieHue
Hunaktuueckue marepuansl ['eometpust 10 u 11 xmro. aBT. Epmosa B.I1.
UNPPOBbLIE OBPA3OBATEJ/IbHbIE PECYPCbl N PECYPCbl CETU
NHTEPHET

Poccuiickas anexTpoHHas mkona https://resh.edu.ru/subject/17/

®UIIN ortkpeiTeiii 6ank 3amanuit EI'D https://fipi.ru/ege/otkrytyy-bank-zadaniy-
€ge



https://resh.edu.ru/subject/17/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
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