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INOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypoBHs IJis
obyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepaibHOro
roCyJIapCTBEHHOTO 00pa30BaTEILHOIO CTaHIapTa CPEAHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBIIEMBIX 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.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TeOMETPHH Ha YpPOBHE CpPEAHEro OOIIero
oOpa3oBaHusi OO0yCIOBJIEHA MPAKTHUYECKOH 3HAYUMOCTHIO METalpPEeIMETHBIX U
MPEAMETHBIX PE3YJIbTaTOB OOyYEeHHS] TE€OMETPUU B HAINPABICHUH JUYHOCTHOTO
pazBuTHs OoO0ydaromuxcs, ¢GopMHUpOBaHUA (YHKIIMOHATIHLHOM MaTeMaTHU4eCKOu
I'PaMOTHOCTH, U3YUCHHS IPYTUX yUY€OHBIX AUCHUILUIMH. Pa3BuTHe y 00y4aromuxcs
IPABUIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOXKJICHUU T'C€OMETPUUYCCKHUX
abCcTpakiuii, COOTHOUICHHH pPEaJbHOIO0 M HACAIBHOTO, XapakTepe OTpaKeHUs
MAaT€MaTH4YeCKOW HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUHU B CUCTEME HAyK M POJIM MATEMATHYECKOT0 MOJICTMPOBAHUS B HAYUHOM
MO3HAHHUH U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYaIIUXCsl, a TaKKe KauyeCTB MBIIUICHUSA, HEOOXOAMMBIX JUIsl aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust SBISIETCS OMHUM W3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, Tak Kak OOECIEeYMBAET BO3MOXKHOCTh H3Y4YEHHUS Kak
JVCIMILTAH €CTeCTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK U TYMaHUTapPHOH.

Jlormdeckoe MbIIUICHHE, (HOPMUPYEMOE MpPU H3YYCHHH OOYyYaroIIUMHUCS
MOHATUHHBIX OCHOB T€OMETPHUH U MIOCTPOCHUHU HIETIOYKHU JIOTUIECKUX YTBEPKIACHUI
B XOJIE pEUICHUS TEOMETPUYECKUX 3a/ad, YMEHHE BBIABUTATh U OMPOBEPraTh
TUTNIOTE3bl HETOCPEACTBEHHO HCIOIB3YIOTCS MPU PEHICHUH 3a]ad €CTECTBEHHO-
HAYYHOTO IMKJIA, B YaCTHOCTHU U3 Kypca (pHU3MKH.

YMeHne opueHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00acTsIX AeATENbHOCTH dYelioBeka. OpueHTalus YelioBeKa BO BPEMEHU U
POCTPAaHCTBE — HEOOXOJMMOE YCIOBHE €ro CoIHalbHOro ObITHs, (opma
OTPaXECHUS OKPYXKAIOIIETO MHpPA, YCIOBHE YCIEIIHOTO IMO3HAHWS W aKTUBHOTO
npeoOpazoBaHusl  JACUCTBUTENBHOCTH. OmNepUpoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamMu O0O0BEIMHSET pa3Hble BUIbl Y4eOHOHM M TPYAOBOM JAESATEIBHOCTH,



ABIIACTCS OOHUM U3 MPOQPECCHOHATHHO 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 yueOHOro Kypca «l'eomerpus» Ha 0a30BOM
ypOBHE 00yueHus — o00Ieo0pa3oBareibHOE U OOLIEKYJIbTYpPHOE pPAa3BUTHE
oOydaromuxcst ~ 4epe3  obOecreyeHHe  BO3MOXKHOCTH ~ NPUOOpETEHHs U
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX T'E€OMETPUYECKUX 3HAaHUM U JCHCTBUH,
CHEeM(PUIHBIX T€OMETPUH, BOSMOKHOCTH YCIEITHOTO MPOIOJDKEHUS 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 oOpa3zoM, 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
riy0OKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHX
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 (opmupoBaHue 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 SIBJICHUS OKPYKAIOMIETO 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 (QopmupoBaHue yMEHUS ONEPUPOBATH OCHOBHBIMU TOHATHSIMH O
MHOTOTPaHHHUKAX W TellaX BPAIICHHUSI U UX OCHOBHBIMU CBOMCTBAMHU;

e OBJIAJICHUE  QITOPUTMAMH  PCEUICHWS  OCHOBHBIX  THIIOB  3ajady;
dbopMupoBaHHE YMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKa3aTeIbHBIC
paccyXJIeHUsS B XOJI€ PEUICHHs] CTEPEOMETPUUYECKUX 3aJad U 3aJad ¢
MIPAKTUYECKUM COJIEP>KaHUEM;

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



e (opmupoBaHue GyHKIIMOHATHHOM rPaMOTHOCTH, pEeNeBaHTHOU
F€OMETPUU: yYMEHUE PACHO3HABaTh IMPOSIBICHUS T'€OMETPUUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX
CUTYallUsIX M MpPU WU3YUYEHUU JIPYTrux y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpHOCTEH, (OPMYJIUPOBATH HX Ha S3bIKE
T€OMETPUH U CO3aBATh TEOMETPUUECKAE MOJEIIH, IPUMEHATh OCBOCHHBIN
r€OMETPUYECKUN ammapar Juisl PELIeHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATH U OLIEHUBATH ITOJIyYEHHBIE PE3YJIbTaTHI.

OTIMYUTETPHON OCOOEHHOCTHIO MPOTrpaMMbl SBIISIETCSI BKJIIOYEHUE B KypC
CTEPEOMETPUM B HAYaJle €ro H3y4YeHUs 3a]ay, pelIacMblIX Ha YPOBHE
MHTYWUTUBHOTO MO3HAHUS, U ONpeAeaEHHBIM 00pa3oM opraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO W MPOCTPAHCTBEHHOIO
MBILIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YUYEHHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JAESITEIBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
ydaluxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3JaHME  MPOCTPAHCTBEHHBIX O0pa3oB M  3aJa4y 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 TIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpBI 1 KOOPAMHATHI B MTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacnpenensieTcss He TOJBKO II0 COJAEP)KATEIbHBIM JIMHHUSIM, HO M IO ToJaM
0o0y4eHHs Ha YPOBHE CpeTHEro 00111ero 00pa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE NPEAMETHBIM pPe3yJbTaTam
OCBOGHMSI paboyell MporpaMMbl, pacnpeieN€éHHbIM 10 TrojaM O0O0y4eHwus,
CTPYKTYPUPOBAHO TakuM 00pa3oM, 4YTOOBI OBJIAJEHHE 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 YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha u3ydenue reomerpun oTBoAuTCS 2 4aca B Heneno B 10 kiacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jiBa rojia ooyuenus - 102 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KIIACC

IIpsiMBbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUH U CIIEACTBUSA U3 HUX.

B3anMHOE pacnonokeHue MNpsIMBIX B MPOCTPAHCTBE: IEPECEKAOIINECH,
napajuleJibHble M CKpeuuBaromuecs npsMbie. [lapamiensHOCT OPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MMAPALIETBHOCTh TPEX MPSIMBIX; NAPAJUICIBHOCTh MPSIMOW U IUIOCKOCTU. YTJIBI C
COHAIIPABJICHHBIMUA CTOPOHAMM; YIOJl MEXKAY TMPSIMbIMU B IIPOCTPAHCTBE.
[TapaitenbHOCTH IJIOCKOCTEM: [apaJUIeIbHbIC IJIOCKOCTH; CBOWCTBA
napajieNbHbIX IUiockocTel. [lpocrteifiue mnpocTpaHcTBeHHbIE (UTYypBl Ha
IUIOCKOCTHU: TETpa’ap, KyO, napaieiaenunes; IoCTPOCHHE CEUYECHUN.

[lepieHAUKYISAPHOCTD MPSIMOM U TUIOCKOCTH: NEPIECHANKYIISPHBIE MPSIMBIC B
IIPOCTPAHCTBE, IPSMBIE MapajuUIeIbHbIE W NEPIECHAUKYJSAPHBIE K IUIOCKOCTH,
MIPU3HAK MEPHEHIUKYISPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOWU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIOJI MEXIY MNPIMOH U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEMHBIM yrojJa JBYTPAHHOIO  yrIJja.
[lepieHAUKYJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT  TpSAMOM 10  TIJIOCKOCTH,  TpOeKIus  (GUrypel  Ha  TUIOCKOCTb.
[lepnieHAUKYJISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJSPHOCTH  JIBYX
IockocTer. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsAiTHE MHOTOTPAHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOI'OTPAHHUKA, BBITYKJIBIC
Y HEBBIIMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronbHas
pu3Ma; TpaHd U OCHOBAHUS MPHU3MBI;, MpsSAMas U HAKJIOHHAs MPU3MbI, OOKOBast U
IIOJTHAs ITIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajjieJienune]; U ero cBoictea. [lupamupa: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUJbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceuéHHasg mnupaMuaa. OJIEMEHTbl NOpu3Mbl W nupamunbl. lIpaBunbHble
MHOTOI'PaHHUKHU: TOHSATHE NMPABWIBHOI'O MHOTOTPAHHHUKA; ITPAaBUJIbHAS IIPU3Ma U
MpaBWIbHAsT THUPaMHUIA; NPaBUJIbHAsA TPEYyrojbHas 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, MPSIMOW,
IJIOCKOCTU.  DJIEMEHThl CUMMETPUM B  THpaMUAaxX, Mapajuiesenunenax,
MPaBUJILHBIX MHOTOIPaHHUKAX.



Bbluncnenue 3JIE€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AuaroHaliu, YrJbl.
[Tnomanas OOKOBOW MOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TPSIMOU IPU3MBI,
oAb OCHOBaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTU TMPABWIBHON MHUPAMUbI,
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 KIIACC

Tena Bpamenus

[nnuHapuyeckas IIOBEPXHOCTB, oOpasyromue HUAJIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIWHJPUYECKOW MOBEpXHOCTU. [lunuHap: ocHOBaHUSA U
OOKOBasi TOBEPXHOCTb, oOOpasylollas W OCb;, IUIOMAahs OOKOBOW U TOJHOM
MOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MmoBepxHOCTU. KOoHyC: OCHOBaHME U BEpIIMHA, 00pa3yroIias
U OCh; IUIOMAAhr OOKOBOM ¥ TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3ylolliie U BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIOMIAIb MMOBEPXHOCTU CQEPHI.
B3anMHoe pacnonosxkenue chepsl U IIIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
IJI0IIAIb CEpPHI.

N306paskeHne Ten BpalleHus Ha MI0cKOoCcTH. Pa3BépTka numuHapa U KOHyca.

KomOunauu Ten BpalieHuss W MHOTOTPaHHUKOB. MHOTOrpaHHUK,
OMUCaHHBIA OKO0JIO cdeprl; cdepa, BOHCaHHAS B MHOTOTPAaHHUK, WU TEJIO
BpallCHUS.

[Tonsatre 06 06bEMe. OCHOBHBIC CBOMCTBA 00BEMOB Teil. Teopema 00 00béMe
IPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 1mapa u miomaab cepol.

[logoOubie Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIASIMHU
MOBEPXHOCTEHN, 00bEMaMU TOAOOHBIX TEI.

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

BekTopbl U KOOPANMHATHI B MPOCTPAHCTBE

Bekrop Ha minockocTy U B mpocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4MCiO. Pa3noxkeHne BEKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Pemienne 3amad, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBUJl JACHCTBMM ¢ BekTopaMu. I[IpsMoyrosibHass cucteMa



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreimme 3amaun B
KOOpAWHATaX. YTOJd MEXIy Bekropamu. CKalIpHOE MPOU3BEICHUE BEKTOPOB.
Brluncnienne yrioB Mexay MpSAMbIMU U INIOCKOCTSAMU. KOOpAMHATHO-BEKTOPHBIM
METO/I PU PEIUICHUN T€OMETPUYECKUX 3a/1au.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pE3ynbTaThl OCBOCHUS MPOTpPaMMBbl y4eOHOTO MpeaMeTa
«MaremaTuka» XxapakTepU3yOTCs:

I'pa:xknanckoe Bocnnuranme:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKOW MO3UILIUKM 00YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUHCKOTO OOIIecTBa, TNPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUS PA3IUUYHBIX CTPYKTYp, SBICHUH,
nporeayp TpaxiaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHHUEM.

IIaTpuoTHyeckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBOKCHHS K
MPOILJIOMY Y HACTOSIIIIEMY POCCHUICKONW MaTEMaTUKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATHKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIIOJNB30BAHUIO 3TUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
HSKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEN POCCUHCKOTO Hapo/a;
c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, HATHUYECKOrO  IOBEACHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/Ia B MIOCTPOCHHUE YCTOMUUBOTO OYAyIIETO.

JcTeTu4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIHOYAash ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelIeHui, paccyXIeHul;
BOCIIPUUMYHUBOCTBIO K MATEMAaTUYECKUM acleKTaM pa3IuyHbIX BUJAOB UCKYCCTBA.

duznyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTbIO YMEHHUSI TMPUMEHATh MAaTeMaTUYECKUE 3HAHUS B
MHTEpecax 370poBOro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBO€ MHUTAHHUE, COATAaHCUPOBAHHBIA PEKUM 3aHATUU U

OTABIXA, perynspHas busmaeckas AKTUBHOCTb); (bu3IIecKoro
COBEPILIECHCTBOBAHMS, pu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBLHOM
NEATEbHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYyAY, OCO3HAHUEM ILIEHHOCTH TPYAOJIO0OUS; MHTEPECOM K
pa3auuHbiM  chepam  MpodecCHOHAIBHON  JEATENbHOCTH, CBSA3aHHBIM €
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccun W peaau30BbIBaTh COOCTBEHHbIE >KM3HEHHBIC IJIAHBI,



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K  MaTeMaTHMYecKoMy OOpa3oBaHHIO U
caMO0Opa30BaHUI0 Ha MNPOTSKEHUM BCEH JKU3HU; T'OTOBHOCTBIO K AKTUBHOMY
YYacTHUIO B PEIICHUH PAKTUYECKUX 3314 MaTEMATHYECKOM HAIPABICHHOCTH.

JIKOJIOTHYECKOe BOCTIMTAHHE:

c(OPMHUPOBAHHOCTBIO HKOJIOTMYECKON KYJIbTYypbl, MOHUMAHHEM BIIUSHUS
COLIMAJIBHO-PKOHOMHUYECKUX MPOLIECCOB Ha COCTOSHUE NPUPOAHOU M COIMAIBHON
Cpelpl, OCO3HAHMEM TJI00AJBbHOTO  XapakTepa JKOJOTUYECKUX MpodiieM;
OpHEHTalMell Ha MPUMEHEHUE MAaTeMAaTUYECKUX 3HAHUW Ul pElIeHHs 3a1ady B
00JIacTH  OKpyXaroumeld cpeapl, IUIaHUPOBAHMUS TOCTYNKOB M OLUEHKH HUX
BO3MOYHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOLIEH CpeIbl.

LleHHOCTH HAYYHOIO NO3HAHUS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAayKM W  OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUEM
MaTEMaTUYECKOM HayKh Kak cgepbl YeIOBEUEeCKOW MAesTeIbHOCTH, ATAaloB €&
pa3BUTHS M 3HAYUMOCTH JUISl PA3BUTHUS LMBWIM3ALMU; OBJIAJACHUEM S3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOEKTHYK) M HCCIEAOBATEIbCKYIO JAESTEIbHOCTD
WHJVMBUAYaJIbHO U B TPYIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPHU3yIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATIbHLIMU — KOMMYHUKAMUSHBIMU
0elcmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUSHLIMU OCUCTNEUAMU.

1)  Vuuseepcanvnvle  nosmasamenvuvle  Oelicméus, — 0Oecnevus8arOm
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00YyUaAOWUXcs (0c80eHuUe
Memoo08  NO3HAHUSL  OKpyJcalowe2o  Mupda,  NpUuMeHeHue  J0SUYECKUX,
UCce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBUs:

e BBIABIIATH U XapaKTEPHU30BaATh CYIIECCTBEHHBIC MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHONICHUH MEXAY TMOHATUAMH, (HOPMYITHPOBATH
OTIpENICICHNs] ~ TOHSATHH; YCTAHABIMBATh CYIIECTBCHHBIM  TPHU3HAK
KJaccu(ukanuy, OCHOBAaHUA Uil OOOOIICHHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmMymHupoBaTh W  NPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAMHWYHBIEC, YAaCTHBIE W OOIIHE,;
YCIJIOBHBIE;

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



npemjiaraTb  KpUTEPUM U1 BBISIBICHHS ~ 3aKOHOMEPHOCTEH 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 MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpaTh CcHOCOO pemieHuss y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peUIeHUs, BbIOMpaTh HauOoyee MOAXOAAMMA ¢ Y4ETOM
CaMOCTOSTEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejabcKkue JeHCTBUSA:

e HCIOJBH30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
bopMyIupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUYUE, MpoldiIemy,
yCTaHaBIMBaTh HCKOMOE W  JaHHOe, (opMuUpOBaThb  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENHHO CIUTAHUPOBAHHBIN JKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTH4ecKOoro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SABJICHUSIMH, IPOIIECCAMU;

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

e IPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IpOLIECCa, a TAKXKE BbIIBUTATh
IPEANOIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora c unpopmanmeii:

e BBIBIATH JACPUIUTH UHPOPMAIIMH, JTAHHBIX, HEOOXOIUMBIX HJisi OTBETa
Ha BONPOC U JJIs PELICHUS 3a/a4H;

e BbIOMpaTh UH(OpPMAMIO U3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
pPa3TUYHBIX BUJOB U JOPM MIPEICTABIICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B pa3au4HbIX opMax,
WJUTIOCTPUPOBATh TpaduyuecKy;

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

2) Vnusepcanohvle KOMMYHUKaGmMueHwvle  Oelicmeus,  00ecnedusarom

cPOpMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.

O0menne:



BOCIIPUHUMATh W (QOPMYJIHpPOBATH CYXJIEHUS B COOTBETCTBUU C
YCJIOBUSIMHU U TIEJIIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M NMHCBMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBAThH IMOTYUYEHHBIN pe3yJIbTaT;

B X0/ OOCY>KJIeHH 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYX1aeMOM TEMBI,
POOJIEMBI, peracMou 3aa4n, BEICKA3bIBaTh UJICH, HAIICIICHHBIC HA TIOUCK
pEIICHHsI; COTMOCTaBISATh CBOM CYXKIEHUA C CYXICHUSAMH JIPYTUX
YYaCTHUKOB JHaliora, OOHAPYXMBATh Pa3IMYMe U CXOJCTBO IO3UIIUH; B
KOPPEKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI;
MPEACTABIATh  pPe3yJbTaThl  pPEIMICHUS  3a7a4d,  OKCIECPUMCHTA,
WCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C Y9E€TOM 3a]1a4 MPE3CHTAIIMU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHun4ectBo:

3)

NOHMMAaTh W HUCHOJb30BaTh  MpEUMYyIIecTBA  KOMaHIHOM |
WHIUBUYyAIbHOM pabOThl IPU PEIICHUH YYEOHBIX 33]1a4; IPUHUMATh LENb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThl, pacrpenensTh BUAblI padoT, JOroBapuBaThCs, 00CYKIaTh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00CyX1eHUs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W UHBIE); BBIIOJHATH CBOI 4YacThb paOOThl U
KOOPAMHUPOBATh CBOM JIEHCTBUS C JPYIMMH 4YJI€HAMH KOMaH/bI;
OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMU MPOIYKT MO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMOJICUCTBHUS.

Yuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneuusaiom

Gdopmuposarue cCMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

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

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IpPHU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [IEITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;



e OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJId M YCIOBUAM, OOBSICHATH
MPUYUHBI JTOCTUKEHUS WIM HEJIOCTHKEHHUS PE3yJbTaTOB AEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBath MOHATUIMU: TOUKA, IPsIMAsi, TUIOCKOCTb.

[IpuMEHAT, aKCHOMBI CTEPEOMETPUHM W CIICJICTBHUS M3 HHUX IPU PCIICHUH
TCOMETPUYCCKUX 3a71aY.

OnepupoBaTh MOHATHIME: MAPALICTFHOCTDh U MEPIECHANKYISIPHOCTD MPSMBIX
Y TJTIOCKOCTEM.

KnaccuduimpoBarth B3aMHOE pPACMOJOKEHUE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TMOHSATHUSMH: 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 MHOTOTPAHHUKOB (MMpamMuja; TMpU3Ma,
PSIMOYTOJILHBIN TapajuIeNienuIiel, Kyo).

KnaccudunmpoBare ~ MHOTOTpAaHHUKH,  BbIOMpas  OCHOBAaHMS  JUIs
Kkiaccuukanuy  (BBIMYKJIbIE W HEBBIMYKJIBIE MHOTOTPAHHHWKHW; IPABHIbHbBIC
MHOTOTPaHHUKH; TIPSIMBIC U HAKJIIOHHBIC MIPU3MBI, TTApAJICICTTUTICBI ).

OnepupoBaTh MOHATUSIMHU: CEKYIas MIIOCKOCTh, CCUEHNE MHOTOTPAHHHUKOB.

OOBSICHATH IPUHIIUIIBI TOCTPOSHUS CEYCHUH, HCTIOIB3YS METO/I CIIEOB.

Ctpouth ceyeHUSI MHOTOTPAHHHUKOB METOJOM  CJEIOB, BBITIOJHATH
(BBIHOCHBIC) IUIOCKHE YEPTSIKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DHUTYpP: BHUI
CBEpXy, COOKY, CHU3Y.

PemaTh 3a1aun Ha HAXOXKACHUE TEOMETPUICCKUX BEITUYNH MO 00pasimam Win
QITOPUTMaM, TPUMEHSSI W3BECTHBIC AHATUTHYECKUE METOAbl TPU PEIICHUH
CTaHJAPTHBIX MAaTeMaTHYECKUX 3aJ7[a4 HAa BBIUMCIICHUE PACCTOSHHUM MEXIY IABYMS
TOYKaMH, OT TOYKA JO TPSIMOH, OT TOYKH JO IIOCKOCTH, MEKIY
CKPENTUBAIOIIUMHUCS TIPSIMBIMHU.

PemaTh 3a1aun Ha HAXOXKACHUE TEOMETPUICCKUX BEITUIMH MO 00pasimam Win
QITOpUTMaM, TPUMEHSSI HM3BECTHBIC AHATUTHYECKUE METOAbl TPU PEIICHUH
CTaHJAPTHBIX  MaTEMaTHYCCKHUX 3aJlad Ha  BBIYUCIICHWEC YIJIOB  MEXIY
CKPENIUBAIOIUMHUCS TPSIMBIMH, MEXKIy TPIMOM M  TUIOCKOCTBIO, MEXKIY
TIOCKOCTSIMH, JIBYTPAHHBIX YTIIOB.



Boiuncnsath 00bEMBI U TUIOIIAA TTOBEPXHOCTEH MHOIOTPAHHUKOB (IIpU3Ma,
nupamMuga) ¢ TOpuMeHeHHeM GOpMyJ; BBIUHUCIATH COOTHOIICHHUS MEXIY
IUIOLIAASIMU TTOBEPXHOCTEHN, 00bEMaMu OJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATUSMHU: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCbhb U
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TIJIOCKOCTh CUMMETPUH (DUTYPHI.

W3Bnekath, mNpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HUHMOpMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTypax, MpeACTaBICHHYI0 HAa YepTexax U
PUCYHKaXx.

[IpuMensaTy reoMerpuueckue ¢GakThl IS PEHICHUs] CTEPEOMETPUUYECKHUX
3a/a4, MPEANOJIAraroluX HECKOJIBKO IIArOB PEIIEHUS], €CIIM YCIOBUS MPUMECHEHUS
3a/1aHbI B IBHOU (popMe.

[IpumeHaTs mpocTedmiMe NPOrPAMMHBIE  CPEACTBA U DBJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBOANTE HpPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE H
YKA3HU, PACMO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOMYyYEHHBIE 3HAHUS HA MPAKTHUKE: aHAJIWU3UPOBATH DPEAJIbHBIC
CUTyalldud W TPUMEHATh HW3YUYEHHBIE NOHATHA B MPOLECCE IMOUCKA PEIICHUs
MaTreMaTU4ecku CHOpPMYJIHPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh peaJbHbIC
CUTyallMd Ha $S3bIKE TE€OMETPUHM, MCCIEA0BATh TOCTPOCHHBIE MOJICIH C
MCIIOJIb30BaHUEM I€OMETPUUYECKUX MOHITUHN U TEOPEM, ammapara aareopsl; penaTth
IIPAKTUYECKUE 3a]1a4, CBS3aHHbBIC C HAX0XKICHUEM T€OMETPUUECKUX BEJIUUHH.

11 KIIACC

OnepupoBaTh MOHATUAMH: IMWIMHAPUYECKAs TOBEPXHOCTh, 00pa3yrolne
HWJIUHIPUYCCKON  MOBEPXHOCTH;  IMWIMHAP,  KOHUYECKAas  IMOBEPXHOCTD,
00pa3yrolme KOHMYECKON MOBEPXHOCTH, KOHYC; chepuueckast MOBEPXHOCTb.

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

OOBSICHATH CLIOCOOBI MOTYUYEHUS TE BPAIICHUS.

KnaccudunnpoBats B3auMHOE pacioyioKeHue chephl U MIIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTa, BHICOTA
CErMEHTAa; IIapOBOM CIIOM, OCHOBAHHE IIAPOBOT0O CJIOSl, BHICOTA IIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M TJIOMIAM  TOBEPXHOCTEH  Tell  BpalieHwus,
Tr€OMETPUYECKUX TEJ C MPUMEHEHUEM (HOpPMYIL.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy
OTMMCaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WM TEJO
BpaIICHHUS.

BBIUUCIATh COOTHOIIEHUS MEXIY TUIOMIASIMH MOBEPXHOCTEH U 00BEMaMHU
IMOJOOHBIX TE.



N300paxarh u3ydaemble (PUTYypbl OT PyKHM M C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

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

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

OnepupoBaTh MOHATHUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JOEHWCTBUS CIOKEHHS BEKTOPOB, BBIYMTAHUSA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIaatoT.

[IpuMeHATH IPaBUIIO NIApaJUICIICIIAIIEA.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPAMHU, CKAJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOpPOB M IIPOM3BEACHUE BEKTOPA HA YKCIIO, YIOJI MEXIY
BEKTOPaMM, CKaJIPHOE IPOU3BEACHUE, pPACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHsATh reomeTpuueckue (AKThl I PELICHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANOJIAaraloliuX HECKOJIBKO IAaroB PELIEHHUs], €CIIU YCIOBUs IPUMEHEHUS
3a/1aHbl B IBHOU (hopme.

Pemate mpocreinne reoMeTpUYECcKUE 3a1a4yd HAa NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemate 3amauM Ha [10Ka3aTebCTBO MATEMAaTHYECKUX OTHOLICHHM W
HaXO0KJIEHWE T€OMETPUUECKUX BEJIMUYMH MO o0pa3laM WiIH alropuTMaM, MPUMEHSIS
WU3BECTHBIC METO/bI IPU PELIEHUH CTAHAAPTHBIX MATEMATUYECKUX 3a/1a4.

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

[IpuBOINTE HpPUMEpPHl MATEMAaTHYECKUMX 3aKOHOMEPHOCTEW B MPUPOAE H
YKU3HH, PACTIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMEHATh TMONMYYECHHBIE 3HAHUS Ha IMPAKTHKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W TPUMEHATh HU3YYEHHBIE IOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTU4YeCKd C(HOPMYIHPOBAHHON NPOOIEMBbI, MOJAEIUPOBATh pPEaAIbHbBIE
CUTyallUn Ha S3bIKE T'E€OMETPUH, MCCIEAOBaTh IOCTPOCHHBIE MOJACIH C
UCIOJIb30BaHUEM I'€OMETPUUECKUX MTOHATHI U TeopeM, annapaTa aareOpsbl; peiaTh
MIPaKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKJICHUEM T€OMETPUUECKNUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne
n/n

HaumenoBaHmue pa3xeioB u
TEM NPOrpaMmal

BBenenue B crepeoMeTpurio

[IpsiMbIEe ¥ TIIOCKOCTH B
MIPOCTPAHCTBE.
[TapamienbHOCTB NPAMBIX U
IJIOCKOCTEM
[lepneHaUKyASIPHOCTD MPSAMBIX
Y TIOCKOCTEN

VYribl MeXAy NPAMBIMU U
IJIOCKOCTSIMU

MHororpaHHuKu
O6BEMBI MHOTOIPaHHUKOB

[ToBTOpEHME: ceueHus,
PACCTOSTHUS U YTJIBI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

10

12

12

10

11

68

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoThl

JuekTpoHHbIE (HU(pPOBBIE)
o0pa3oBaTesibHbIE PeCypChl

Bubmnoreka POIII
https://resh.edu.ru/subject/lesson/4756/start/203542/

Bubmnoreka POIII
https://resh.edu.ru/subject/lesson/6133/start/

Bbubnuorexa POIII
https://resh.edu.ru/subject/lesson/4724/start/

bubmorexa POIL
https://resh.edu.ru/subject/lesson/6133/conspect/

bubmuorexa POIII
https://resh.edu.ru/subject/lesson/6018/conspect/
but6mmoreka [IOK
https://lesson.edu.ru/lesson/c38a768d-8281-4567-
8ace-0d2c38f0fcle?backUrl=%2F02.3%2F10

Bubmnoreka POIII
https://resh.edu.ru/subject/lesson/5866/start/



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/6133/start/
https://resh.edu.ru/subject/lesson/4724/start/
https://resh.edu.ru/subject/lesson/6133/conspect/
https://resh.edu.ru/subject/lesson/6018/conspect/
https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e?backUrl=%2F02.3%2F10
https://resh.edu.ru/subject/lesson/5866/start/

11 KITACC

HaumeHoBaHue pa3ieioB U TeM
Ne i/l
NMPOrpaMMbI

Tena BpaieHus
OO0BEMEI Tel
BekTopbl 1 KOOPAWHATHI B TPOCTPAHCTBE

[ToBTOpeHme, 06001IEHNE,
cucTeMaTHu3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KoanuyecTBO 4acos

Bcero

12

10

34

KoHTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTsbI

JJIeKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypchl






IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne KoanuyecTBO 4acoB

n/ Tema ypoka Bcer  Koutpoabnbl  IIpakTuyeckn
n 0 e padoThl e padoThbl

OCHOBHbBIE TOHSTHS
CTEpEeOMETPHUH: TOUKA,
npsiMasi, IOCKOCTh,
MIPOCTPAHCTBO.
[IpaBuia
M300pakeHUs Ha
PHUCYHKaX:
HM300paKeHUS
IUIOCKOCTEH,
napayienbHbIX
MPSIMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

IlonsTus:

nepeceKaronmecs

IUIOCKOCTH, 1 0 0
repeceKaronuecs

npsiMasi ¥ IIIOCKOCTh

IlonsTus:

nepeceKaronmecs

IUIOCKOCTH, 1 0 0
repeceKaronuecs

npsiMasi ¥ IIOCKOCTh

3HAaKOMCTBO C 1 0 0

JlaTa
U3YYeHUs

05.09.202
3

06.09.202
3

12.09.202
3

DJIeKTpOHHbIe I poBbIE
o0pa3oBaTe/ibHbIE peCypChl

bubGaunorexa POIII
https://resh.edu.ru/subject/lesson/4756/start/20354
2/

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-
9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-
9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10

bubmuoreka [{OK


https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10

MHOTr'OrpaHHUKaMu,
n300pakeHue
MHOT'OIrpaHHUKOB Ha
PUCYHKax, Ha
HPOCKIIMOHHBIX
yepTeKax

HauanbHbie cBeIeHUS
0 Ky0e u nupamue,
UX Pa3BEPTKU U
monaenu. CeueHus
MHOTOT'PAaHHUKOB

HauannHbie cBeIeHUS
0 Ky0e 1 nupamue,
UX Pa3BEPTKU U
monaenu. CeueHus
MHOTOT'PAaHHUKOB

IToustue 00
AKCUOMAaTHYECKOM
MMOCTPOCHHUH
CTEPEOMETPHUH:
AKCHOMBI
CTEPEOMETPUH U
CIEICTBHS U3 HUX

ITousitue 06
AKCHOMAaTHYECKOM
MMOCTPOCHUHU
CTEpEeOMETPHH:
AKCHOMBI
CTEPEOMETPUHU U

13.09.202
3

19.09.202
3

20.09.202
3

26.09.202
3

27.09.202
3

https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-
bfb9-f6da8038efd2?backUrl=%2F02.3%2F10

Bubauorexa POIII
https://resh.edu.ru/subject/lesson/5866/start/

Bubauorexa PO
https://resh.edu.ru/subject/lesson/4912/conspect/



https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10
https://resh.edu.ru/subject/lesson/5866/start/
https://resh.edu.ru/subject/lesson/4912/conspect/

10

11

12

CJIICACTBUA U3 HUX

ITonstre 00
AKCHOMAaTHYECKOM
MIOCTPOCHUU
CTEpEeOMETPHU:
AKCHUOMBI
CTEPEOMETPUU U
CJICACTBUA U3 HUX

IToustre 00
AKCHOMAaTHYECKOM
MOCTPOCHHUH
CTEPEOMETPHH:
AKCHUOMBI
CTEPEOMETPUH H
CJIEICTBHS U3 HUX

Bzanmnuoe
pacnoJIoKEHHE
HpSIMBIX B
MPOCTPAHCTBE:
MepeceKaronmecs,
napaseiabHbIe U
CKPEILMBAIOIINECS
MpsIMbIE

[TapannensHOCTH
MPSIMBIX U MJIOCKOCTEHN
B IIPOCTPAHCTBE:
napajieJbHble
NpsIMbIE B
MIPOCTPAHCTBE;

03.10.202
3

04.10.202
3

10.10.202
3

11.10.202
3

buommoreka POIII
https://resh.edu.ru/subject/lesson/4756/conspect/

Bubauorexa POIII
https://resh.edu.ru/subject/lesson/6133/start/

Bubauorexa POIII
https://resh.edu.ru/subject/lesson/6065/start/12565
1/



https://resh.edu.ru/subject/lesson/4756/conspect/
https://resh.edu.ru/subject/lesson/6133/start/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/

13

14

15

16

17

18

19

NapajuIeIbHOCTb TPEX
MIPSIMBIX

[TapannensHOCTH
HPSIMBIX U IIJIOCKOCTEN
B IIPOCTPAHCTBE:
[TapannenpsHOCTH
IIPSIMOM U TNIOCKOCTH

Vel ¢
COHaNpPaBJICHHBIMU
CTOpOHAaMHU

Yron mexny
MPSIMBIMU B
MIPOCTPAHCTBE

Yron mexny
MPSIMBIMHA B
MIPOCTPAHCTBE

[TapannenpsHOCTH
IUIOCKOCTEI:
napajuieIbHbIC
IUIOCKOCTH

CaoiicTBa
napaieIbHbIX
IJIOCKOCTEN

[Ipocreiimue
MPOCTPAHCTBEHHBIE
¢burypsi Ha
IJIOCKOCTH: TETPAdIp,
Ky0, mapaJenenumnes

17.10.202
3

18.10.202
3

24.10.202
3

25.10.202
3

07.11.202
3

08.11.202
3

14.11.202
3

buommoreka POIII
https://resh.edu.ru/subject/lesson/6129/start/

buommorexa POIII
https://resh.edu.ru/subject/lesson/6133/conspect/

BbubGauorexa POIII
https://resh.edu.ru/subject/lesson/6129/conspect/

bub6nanorexa POIII
https://resh.edu.ru/subject/lesson/5444/start/



https://resh.edu.ru/subject/lesson/6129/start/
https://resh.edu.ru/subject/lesson/6133/conspect/
https://resh.edu.ru/subject/lesson/6129/conspect/
https://resh.edu.ru/subject/lesson/5444/start/

20

21

22

23

24

25

26

[Toctpoenue ceuenui

[Toctpoenue ceuenui

KonTponbhas pabota
o teme "[Ipsimbie u
IJIOCKOCTH B
MIPOCTPAHCTBE.
[TapamnensHOCTH
MPSIMBIX H
IJI0CKOCTEM"

[leprieH UKy IAPHOCTD
IIPSAIMOM U TUIOCKOCTH:
NEPIECHANKYJIAPHBIE
NpsIMBbIE B
MIPOCTPAHCTBE

IIpsimMble
rapajuielIbHbIE U
MEPIEHIUKYIISIPHBIE K
IJI0CKOCTH

[Ipsimble
napaJuiesbHblEe U
NEPIEHIUKYIISIPHBIE K
IIJIOCKOCTH

[Tpusznak
NEPIEHIUKYIISIPHOCTH
MIPSIMON U TUIOCKOCTH

15.11.202
3

21.11.202
3

22.11.202
3

28.11.202
3

29.11.202
3

05.12.202
3

06.12.202
3

buommoreka POIII
https://resh.edu.ru/subject/lesson/4912/start/

bubGaunorexa POIII
https://resh.edu.ru/subject/lesson/4724/start/

Bubauorexa POIII
https://resh.edu.ru/subject/lesson/4757/start/20566
/



https://resh.edu.ru/subject/lesson/4912/start/
https://resh.edu.ru/subject/lesson/4724/start/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4757/start/20566/

27

28

29

30

31

32

33

ITpusnak
MEPIEHIUKYIIIPHOCTH
MPSIMOM U TUIOCKOCTH

Teopema o npsamoi
NEPIEHIUKYIISIPHOI
IIJIOCKOCTH

Teopema o npsimoit
NEPIECHIUKYISIPHON
IIJIOCKOCTH

Teopema o npsimoit
MEepIEHIUKYIIPHON
IJIOCKOCTH
[lepnenpukymsap u
HAaKJIOHHBIE!
paccTosiHuE OT TOUKH
710 IJIOCKOCTH,
paccTosiHUE OT
MPSIMOM JI0 INIOCKOCTH
[lepnengukymnsap u
HAaKJIOHHBIE!
pacCcTOsHUE OT TOYKH
710 IJIOCKOCTH,
paccTosiHue oT
MIPSIMOM 0 MJIOCKOCTH
[lepnenpukymnsap u
HaKJIOHHBIE!
pacCcTOsIHAE OT TOYKH
J10 TUIOCKOCTH,
paccTosiHue oT

12.12.202
3

13.12.202
3

19.12.202
3

20.12.202
3

26.12.202
3

27.12.202
3

09.01.202
4

bu6mmoreka [JOK
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-
8b8c-d839e07af2a5?backUrl=%2F02.3%2F10



https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5?backUrl=%2F02.3%2F10

34

35

36

37

38

39

40

MIPSIMOM 0 MJIOCKOCTH
[lepnenaukymnsp u
HAaKJIOHHBIE!
pPacCcTOsIHUE OT TOUKH
710 IJIOCKOCTH,
paccTosiHue OT
IIPSIMOM 0 IIJIOCKOCTH

Vsl B
IIPOCTPAHCTBE: yTOJI
MEXIy NPAMOU U
IJIOCKOCTBIO
JIByrpaHHbIi yTod,
JIMHEUHBIN yroJ
JIBYT'PaHHOIO yTIJia
JIByrpaHHbIi yrou,
JIMHEUHBIN yroJ
JBYTPaHHOIO yTIJia

[lepnieH UKy IAPHOCTH
IIJIOCKOCTEM: IPU3HAK
MEPIEHIUKYISIPHOCTH
JBYX IUIOCKOCTEH

[lepnieH UKy IAPHOCTH
IIJIOCKOCTEM: IPU3HAK
MEPIEeHIUKYISIPHOCTH
JBYX IUIOCKOCTEN

[lepnieH UKy ASIPHOCTD
IIJIOCKOCTEM: IPU3HAK
NEPIEHIUKYIIIPHOCTH
JIBYX TIJIOCKOCTEM

10.01.202
4

16.01.202
4

17.01.202
4

23.01.202
4

24.01.202
4

30.01.202
4

31.01.202
4

buommorexa POIII
https://resh.edu.ru/subject/lesson/4748/conspect/

BbubGauorexa POIII
https://resh.edu.ru/subject/lesson/6127/conspect/



https://resh.edu.ru/subject/lesson/4748/conspect/
https://resh.edu.ru/subject/lesson/6127/conspect/

41

42

43

44

45

46

Teopema o Tpéx
MEPIEHIUKYIIIpax

Teopema o Tpéx
HEPIEHIUKYIISIpax

Teopema o Tpéx
NepreHuKyIspax

KonTponbnas pabora
10 TeMaM
"IlepneH UKy JISIPHOCT
b IPSIMBIX U
mockocTeil" u "Yribl
MEX1y IPSIMBIMHU U
I0CcKOCTSIMU"

Ilonstne
MHOTOTpaHHUKA,
OCHOBHEIC DJICMCHTEI
MHOT'OTpaHHUKA,
BBITTYKJIbIE U
HEBBIITYKJIbIE
MHOTOTPaHHUKH;
pa3BEépTKa
MHOTOTpaHHHUKA

IIpusma: n-yronpHas
NIpU3Ma; TPaHu U

OCHOBaHUS IPU3MBI;
IpsiMasi U HaKJIOHHAs

06.02.202
4

07.02.202
4

13.02.202
4

14.02.202
4

20.02.202
4

21.02.202
4

buommmorexa POIII
https://resh.edu.ru/subject/lesson/6127/conspect/

BbubGauorexa POIII
https://resh.edu.ru/subject/lesson/6018/conspect/

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/alfaa434-6352-4200-
a4aa-e8f21b34170e?backUrl=%2F02.3%2F10



https://resh.edu.ru/subject/lesson/6127/conspect/
https://resh.edu.ru/subject/lesson/6018/conspect/
https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e?backUrl=%2F02.3%2F10

47

48

49

50

NpU3MbI; OOKOBast U
MIOJTHASI TOBEPXHOCTh
TIPU3MBI

[Tapamenenunen,
MPSAMOYTOJIbHBIN
napajuiesenunesa u
€ro CBOMCTBA
[Mupamupga: n-
yroJbHas MupamMuia,
TPaHU U OCHOBAHUE
UpaMu/Ibl; OOKOBAs U
TMOJIHAsI TOBEPXHOCTh
MAPaAMU/IBI,
MpaBUIbHAS U
ycedu€HHasi nTupamMmuaa

[IpaBunbHbIE
MHOI'OTPaHHUKH:
MOHATHE TPABUIBHOTO
MHOI'OTPaHHUKA;
IIpaBWJIbHAS IPU3Ma U
IIpaBUJIbHAS
MUpaMMIa;
IIpaBUJIbHAS
TpEeyroJibHast
nupamMuzia u
MIPaBUJIbHBIN
TeTpa’ip; Kyo
IIpencrasienue o
MIpaBHJIbHBIX

0

0

0

27.02.202
4

28.02.202
4

05.03.202
4

06.03.202

buobmmorexa POIII
https://resh.edu.ru/subject/lesson/4023/conspect/



https://resh.edu.ru/subject/lesson/4023/conspect/

51

52

53

54

MHOIOTpaHHHUKAX:
OKTa3Jp, JOJIEKA3IP U
HKOCAdIP.
Cummerpus B
IIPOCTPAHCTBE:
CUMMETpUs
OTHOCHUTEJILHO TOYKH,
MPSIMOM, TUIOCKOCTH.
DneMeHTbI
CUMMETPUHU B
UpaMUax,
napajuiesIenunenax,
MIPaBUIIBHBIX
MHOTOTpaHHUKAX

Brranciaenue
9JIEMEHTOB
MHOTOTPaHHUKOB:
p€Opa, nuaroHanw,
YTIIBI

ITmomane OOKOBOI
MMOBEPXHOCTHU U
MOJTHOW MOBEPXHOCTH
IIPSIMOY TIPU3MBI,
ILIOIAlh OCHOBAHUM,
TeopeMa 0 OOKOBOM
MTOBEPXHOCTH MPSMOM
TIPU3MBI

IInowanes 0OKOBOMI
MMOBEPXHOCTU U

0 12.03.202
4

0 13.03.202
4

0 19.03.202
4

0 20.03.202

bubmmoreka POIII
https://resh.edu.ru/subject/lesson/5443/conspect/



https://resh.edu.ru/subject/lesson/5443/conspect/

55

56

57

58

59

60

61

62

MMOBEPXHOCTHU
MIPaBUIILHON
MUPaMUIbI, TEOpEMa O
Iomaa OOKOBOMH
MMOBEPXHOCTH
yCeUEHHOM MUPAMHU/IBI

KonTponbhas padbora

10 TEMEC

"MHororpaHHuKu"

TTonsaTre 00 00BEME

O0BEM TUpaMuIbI

O0BEM TUpaMUIBI

O6bEM upaMuIbl

O06BbEM upaMuIbl

O06BEM npu3MBbI

O06BEM npu3MBbI

02.04.202
4

03.04.202
4

09.04.202
4

10.04.202
4

16.04.202
4

17.04.202
4

23.04.202
4

bu6mmorexa [JOK
https://lesson.edu.ru/lesson/c38a768d-8281-4567-
8ace-0d2c38f0fcle?backUrl=%2F02.3%2F10

bu6mmoreka [JOK
https://lesson.edu.ru/lesson/c38a768d-8281-4567-
8ace-0d2c38f0fcle?backUrl=%2F02.3%2F10

BbubGauorexa POIII
https://resh.edu.ru/subject/lesson/5866/conspect/

bubmmoreka POIII
https://resh.edu.ru/subject/lesson/5629/conspect/



https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e?backUrl=%2F02.3%2F10
https://resh.edu.ru/subject/lesson/5866/conspect/
https://resh.edu.ru/subject/lesson/5629/conspect/

63

64

65

66

67

68

O06BEM npu3Mbl

KonTponbnas pabora
1o TeMe "OOBEMBI
MHOTOI'paHHUKOB"

[ToBTOpEHUE,
000011IeHne
cHUCTEeMaTH3aIus
3Hanuil. [loctpoenue
Ce4YeHu! B
MHOT'OTPaHHUKE

[ToBTOpEHwME,
000011IeHHE
CHCTEeMaTH3aIs
3HaHui. Beranciaenue
pPacCTOSTHUM: MEXITY
JIBYMsI TOUKaMHU, OT
TOYKH J0 IPSIMOM, OT
TOYKU JIO IJIOCKOCTH,
MEXTY
CKPEITUBAOIINMHUCS
MPSMBIMHU

Hrorosas
KOHTpOJIbHAsI paboTa

[ToBTOpEHUE,

24.04.202
4

07.05.202
4

08.05.202
4

14.05.202
4

15.05.202
4

21.05.202
4

bubmmorexa POIII
https://resh.edu.ru/subject/lesson/4912/conspect/



https://resh.edu.ru/subject/lesson/4912/conspect/

00001IeHNE 22.05.202
CHCTEMaTH3alUA 4
3HaHWH. Berancienue

YIJIOB: MEXIY

CKPEIIUBAOIITAMUCS

MPSIMBIMH, MEKTY

IpsIMOM U

IUIOCKOCTBIO,

JIBYTPaHHBIX YIJIOB,

YIJIOB MEXIY

IUIOCKOCTSIMH

OBILEE KOJIMYECTBO

YACOB II0 ITPOTPAMME 08 > 0



11 KITACC

Kosun4yecTBO 4acoB JJIeKTPOHHbIE

Harta uudpoBbie
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3y4eHusi oOpa3oBaTeJIbHbIC

padoThI padoThI pecypest

Cdepa u map: neHTp, paanyc, JuameTp;
IUTONIA (b IOBEPXHOCTH Cephl
Bsaunmuoe pacnonoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas TNIOCKOCTh K 1
cdepe; mowaab chepsl
N3obpaxkenue chepsl, mapa Ha
wiockoctu. CeueHus mapa

[{umuaaprdeckast TOBEPXHOCTb,
00pasyIue MWIHHIPHIECKON
MMOBEPXHOCTH, OCh IIHJIMHIPHUIECCKOM
MOBEPXHOCTHU

[umusap: ocHOBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yoIas 1 OCh;
[UIOIIAAb OOKOBOM U IOJHOMN
MOBEPXHOCTHU

N300pakeHne MUINHAPA Ha TNIOCKOCTH.
Pazeéprka nmnmuapa. Ceuenus
IWIMH/Ipa (IUIOCKOCTBIO, MapajuieaIbHON
WIN TIEpIEeHIUKYIPHON OCH LIWINHAPA)
Konundeckast moBepxHOCTb, 00pa3yromye
KOHUYECKON TOBEPXHOCTH, OCh U 1
BEpILMHA KOHUYECKON TTOBEPXHOCTH



10

11

12

13
14
15

16

17

18
19
20

Konyc: ocHOBaHMe 1 BepIlIMHA,
o0pa3yromiasi 1 0Cbh; IUIOMAIs> OOKOBO U
IIOJIHOM ITOBEPXHOCTHU

VYceuéHHblil KOHYC: 00pasyrolme u
BBICOTA; OCHOBaHUA U OOKOBas
IIOBEPXHOCTh

N306paxeHre KoHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHust KOHyca
(MI0CKOCTHIO, TapaIebHON
OCHOBAHHUIO, U INIOCKOCTHIO, TPOXOIALIEH
yepe3 BEPLIMHY)

Komb6unanus ten BpamieHus u
MHOTOTPaHHUKOB

MHoOrorpaHHuK, OIIMCaHHBIN OKOJIO
cthepsl; chepa, BIucaHHas B
MHOTOTPaHHHK WM B TEJIO BPALLECHUS
[Tonstre 06 06bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB TeI

O0béM HMIMHIpa, KOHYyCa

O06BEéM mapa u mionaas cheps
[TooOHBIE TENa B IPOCTPAHCTBE.
CoOTHOIIEHUST MEKIY TUIOLIAAIMU
NOBEpXHOCTEH, 00BbEMaMU IOJJOOHBIX Tel
KoHTponbHas pabota mo Temam "Tena
BpamieHus" u "O0bembl Ten"

BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE
CrnosxeHue ¥ BBIYHTaHHUE BEKTOPOB

YMHOKEHNE BEKTOpa Ha YUCIIO



21

22

23

24

25

26

27

28

29

30

PasnosxeHune BekTopa 1o TpéM
HEKOMIUIaHAapHBIM BekTopam. IIpasuio
napajuleJIenuIe1a

Pewienue 3anay, CBA3aHHBIX C
IIPUMEHEHUEM IPaBUIl ICUCTBUH C
BEKTOpaMH

[TpsimoyToNbHAS cUCTEMa KOOPAUHAT B
npoctpanctse. KoopanHatel BeKTOpa.
[Ipocreiimune 3agaun B KOOpAUHATaX

VYroa mexay Bektopamu. CkanspHoe
MIPOU3BEICHUE BEKTOPOB

Brluucnenue yrioB Mexay IpsIMbIMU U
IJIOCKOCTSIMU

KoopanHatHO-BEeKTOPHBIM METOT TPU
pELICHUH T€OMETPUUECKUX 3a1a4

KoHnTtponbHast pabota mo teme "BekTopsr
Y KOOPJIMHATHI B IPOCTpaHCTBE"

[ToBTOpeHnue, 06001mEeHNE U
cucremaru3anus 3HaHuil. OCHOBHBIC
Gurypsl, GpaxTsl, TEOPEMBI Kypca
TUIAHUMETPUH

[ToBTOpeHnue, 0600IIEeHNE U
cucremaru3anus 3HaHuil. OCHOBHBIC
¢Gurypsl, paxTsl, TEOpEMBI Kypca
TUITAHUMETPUH

[ToBTOpeHnue, 0600IIEeHNE U
cUCcTeMaTH3allus 3HaHU. 3a1aun
MJIAHUMETPHUU U MCTOABI UX PCUHICHUA



[ToBTOpeHnue, 0600ImIeHNE U
31 cucTeMaTu3alysg 3HaHUH. 3agaun
MIIAHUMCETPHUU U MCTOABI UX PCUICHUA

[ToBTOpeHnue, 06061IeHNE U
cucreMaTu3anus 3HaHui. OCHOBHBIC

32
¢urypsl, GpaxTsl, TEOPEMBI Kypca
CTEpEOMETPUH
33 HroroBast KoHTpoIbHAs paboTa
34 [ToBTOpeHue, 0600IICHNE U

cUcTeMaThu3alusd 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YHEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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