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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUW, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOIO W II03HABATEIBHOTO PpPA3BUTHUSA
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
NPEAMETHBIX PE3YJIBTATOB OOYyYEHHsS] T€OMETPUU B HAIPABIECHUU JUYHOCTHOTO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO0 M HUICATBHOTO, XapaKTepe OTPaKCHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M NPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMATHYECKOTO0 MOJIEITUPOBAHUS B HAYUHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHUS
yYaIllUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl afamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOM HAINPaBIECHHOCTH, TaK M TyMaHUTapPHOU.

Jlornyeckoe MbIIUIeHWE, (HOPMUPYEMOE TPH H3YYCHHH OO0yJarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH LIETIOYKH JTJOTHICCKUX YTBEPIKICHUN
B XOJIE pelIeHUs] TeOMETPUYECKUX 3a7ady, YMEHHE BBIJIBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEHIEHUM 33a4 €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIMaabHOro ObITHSA, (opMma
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM N1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBHO BAXXKHBIX KA4YECTB, MOITOMY aKTyallbHA
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpaMMmbl yueOHoOro kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecriedyeHHe  BO3MOXKHOCTH ~ NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEITHOTO MPOJOKEHHST 00pa3oBaHus
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHa MJIs
OOy4JaronuXxcst CpEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHUM
Ha YpOBHE OCHOBHOIO 001Iero oopaszoBanus. Takum oOpa3zoM, oOydaromuecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T€OMETPHUIO Oojee
r1yOOKO, €CiM B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax gBisitOTCS:

 popMUpOBaHUE TIPEACTABICHHS O TEOMETPHUH KaK YaCTH MUPOBOU KYJIbTYpPbI
¥ OCO3HaHHE €€ B3aUMOCBSI3U C OKPYXKAIOIUM MUPOM;

o popMUpOBaHUE TIPEACTABICHUS O MHOTOTPAHHHUKAX M TeJlaX BPAIICHUS Kak
O BRXHEUIUX MAaTEMATHYCCKHUX MOJCISX, TMO3BOJIIONINX OMHCHIBATH U
M3y4aTh pa3HbIC SBJICHHS OKPYKAIOIETO MUPA;

« popMUpOBaHUE YMEHUS PACIIO3HABATH HA YEPTEXKaX, MOJCIISIX U B peabHOM
MUpPE MHOTOTPAaHHUKH U TeJa BPalllCHMUS,;

e OBJIAJICHUE METOJIAaMU PEIICHUS 3a/lad Ha IMOCTPOSHUS Ha HM300paKeHUIX
POCTPAHCTBEHHBIX (PUTYD;

e pOpMHUpOBAaHWE yMEHHUS ONEPUPOBATh OCHOBHBIMH  IOHATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQJICHUE AJITOPUTMAMU PEIIEHUSI OCHOBHBIX THIOB 3a/1a4; (OpMUpOBaAHUE
YMEHUS TPOBOJUTH HECIOXKHBIC JTOKAa3aTCIbHBIC PACCYKICHUS B XOJE
pelICHUsT CTEPEOMETPHUYSCKMX 3a7ad W 3a7a4 C MPAKTHICCKUM
coJlepKaHUEM;

e Pa3BUTHE WHTEJUICKTYAJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH O0yUarommxcs,
MO3HABATEILHON aKTUBHOCTH, MCCIICIOBATEIHCKUX YMEHHUM, KPUTUIHOCTH
MBIIILJICHUS;



e popmupoBaHue (PYHKIHMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU:
YMEHHUE paclo3HaBaTh MPOSIBICHUS T'€OMETPUUECKUX MOHATUN, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTyalUsX U NPU U3yYECHHH
IpYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIMPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIETH, NPUMEHSATh OCBOEHHBI TI'€OMETPUUYECKUN
anmapar i1 peleHus  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3a]ady,
WHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPUM B HAyalle €ro MU3Yy4YeHHs 3a7a4, pElIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MO3HAHHUSI, U ONPEAEIEHHBIM 00pa30M OpraHM30BaHHas paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YyYaIIUXC B Kypce CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEPUPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHbBIE cozeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYLIECTBISIIOCH MOCIEA0BATENLHO U TOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydyenus - 102 yueOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpeummBaronmecs npsamble. [lapajuiensHOCTE NpsAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesenunea; NoCTPOeHUE CEYEHUH.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaUKYJISpP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yromapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicta. l[lupamupa: N-yroiapHas nupamujaa, rpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpaMUJia; NpaBUIbHAs TPEYroJibHash MUpaMuAa M TPaBWIbHBIN
terpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, MNapajuieNenunenax,
MPaBWIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH MPaBUIBHOM MUpaMUIBL,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KIIACC

Tena Bpamenust

HunmuHapuyeckas MTOBEPXHOCTD, oOpazyrolue HAIAHAPUYECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unmuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroline KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHM MnoBepxHOCcTU. KOoHyC: OCHOBaHME U BEpIIMHA, 00pa3yronas
M OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3sylolle U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue chepsl U MIIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaIlCHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
koHyca. O0BEM 1mapa u mIomass chepsl.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEN.

Ceuenus mwiMHApa (MapaJUyiebHO M TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ipocTpaHcTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YuCio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBHWJI JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreiimme 3amaun B
KOOpJIMHATax. YTol Mex1y BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrPAMMBI  y4EOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUMH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBOXKCHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOTO BKJIaa B MOCTPOCHHUE YCTOMUMBOrO OyAyILETrO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWs, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIN BHIOOP
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEW >KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKOM HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIlMCH Ha NMPUMCHCHHE MAaTeMaTHUYCCKUX 3HAHWH JJIs pEIICHUS 3a1ad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIHbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEICTBOM TIIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA — OKpYJCarwjeeo  Mupa;,  NpuMeHeHue  J10SUYECKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

* BBISBIISATh M XapPaKTEPHU30BaTh CYMICCTBCHHBIC NMPU3HAKA MATEMAaTHYCCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpECICHUS  TOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCTIpUHUMATh,  (OPMYJIHPOBATH HW  NPEOOPa30OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

eBBISIBJISITh ~ MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e ICTIATh BBIBOJBI C HCIIOJI30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e IPOBO/IUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BEIOMpATh CIOCO0 pelieHuss y4eOHOM 3agadyu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINMA ¢ Yy4EToM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e ICTIOJI30BAaTh BOMPOCHI KaK MCCIIEIOBATEIbCKAN HHCTPYMEHT IO3HAHUS;
dbopMyaupoBaTh BOMPOCHI, (UKCHPYIOIIKME MPOTUBOpEUUe, MpolIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

¢ IPOBOJINTH CAMOCTOSATEIHHO CTUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBIICHUS,
mpoliecca, BBISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSMH,
MPOIIECCaMU;

e CAMOCTOSITENBHO (HOPMYIHPOBATH 00O0OIIEHUSI U BBIBOJIBI IO PE3yJbTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e IPOTHO3MPOBATH BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIIBUTATh
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBISIBJISITH ACUIIUTH HHGOPMAIIMH, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIPOC U JJIsI pEIICHUS 3a/1auH;

e BEIOWpaTh WHHOPMAITUIO U3 UCTOYHUKOB Pa3JIMYHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH WH(POPMAIIUIO Pa3THUHBIX
BUJIOB ¥ ()OPM TIPEACTABICHUS;

e CTPYKTYpHUpPOBaTh MHPOPMAIIUIO, TIPEICTABIATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu o CaMOCTOSTEIILHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmgus,  o0becneyusarom

chopMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



e BOCIIPUHUMATHh U (POPMYJIUPOBATH CYKJEHUS B COOTBETCTBUU C yCIOBUSIMHU
U TEeIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
pEIIeHUs 3a/1a4¥, KOMMEHTHPOBATh TIOJTYUYEHHBIN Pe3yJIbTaT;

B X0J/i¢ 0OCYXJICHHUS 33/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMON TEMBI,
poOJIeMBI, perIacMou 3a/1a4uu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC Ha TIOUCK
pEIICHHs; COMOCTaBISATh CBOM CYXKIEHHUS C CYXICHUSIMH JIPYTHUX
YYacCTHUKOB JHAliora, OOHApYKMBaTh Pa3U4Me U CXOJCTBO IO3UIIMH; B
KOpPEKTHOH popme PopMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAKCHUS,

o IPE/ICTABIISATh PE3YJIbTATHI PEUICHUS 3a/la4uH, SKCTICpUMEHTA, UCCIICIOBAHHUS,
MIPOCKTA; CaMOCTOSATEIBLHO BBIOMpaATh (OpPMAT BBICTYIUICHHUS C YYETOM
3a]1a4 MPe3CHTAIUN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4decTBo:

e IOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW M MHAUBUIYaJIbHOM
paboTHl TpU pelieHuH YYCOHBIX 3a/1ad; MPUHUMATH I1€Jh COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh OPTaHW3AIHMI0 COBMECTHOM  paboThI,
pacmpenenaTb BUABI PpadOT, TOTOBAPUBATHCA, OOCYXKIATh IPOIECC U
pe3yabTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

e Y4aCTBOBATh B TPYNMOBBIX (popmax padoThl (0OCYKaeHUsI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTHI M
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

3) Vuusepcanvnvie  pecynamueHble Oeticmaus, obecnevusaiom
Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUHHOCTIU.
Camoopranusanus:

e COCTABJISITH IJIaH, aJITOPUTM PEIICHUS 3a7a9H, BRIOUPATh CIIOCOO PEIICHUS C
y4€TOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ YUETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIB:

eBIIAJICTh HABBIKAMH  TIO3HABaTENbHOW  pediekcud Kak  OCO3HAHUSA
COBEPIIAEMBIX JACHCTBHIA W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB;
BJAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3yJibTaTa pelieHuss MaTeMaTH4YeCKON 3a1auu;

e IPEABUICTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NP PEIICHUU 3a/1a4H,
BHOCHTH KOPPEKTUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAaHHBIX, HAWJEHHBIX OIIUOOK, BHISIBIICHHBIX TPYIHOCTEH;



e OLICHMBATh COOTBETCTBHUE pe3yibTaTa LEJIH W YCIOBUAM, OOBICHATH
IIPUYUHBI TOCTHKECHHS WIM HENOCTHKECHUS DPE3YIbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBaTh MOHATUSIMH: TOUYKA, TIPsIMAsi, TUIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUH
reOMETPUYECKUX 3a/1ay.

OnepupoBaTh MOHATHSIMHU: TTAPATUICTLHOCTD U MEPIIEHANKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudunmpoBath B3aMHOE paCHOJIOKEHHE MPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA Yroj, TpaHU ABYTPAHHOTO Yria,
pebpo ABYTpaHHOTO yTja; JUHEHHBIA YTrojl ABYTPAHHOTO yTJia; TpaayCHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHHUK, BBIMYKIJIBIA ¥ HEBBITYKIIbIH
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHAB MHOTOTPAHHHUKOB (MMHpaMuia; TpHU3Ma,
PSIMOYTOJIBHBIN Napaijiesienune, Kyo).

KnaccudummpoBatb ~ MHOTOTpaHHHMKH,  BBIOMpass ~ OCHOBaHHWS IS
kiaccuukanuy  (BBIMYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE ¥ HAKJIOHHBIE MPU3MBI, TTapajUIeICTUIIEbI).

OnepupoBaTh MOHATUSIMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUST CEUEHUM, UCTIONB3YSI METOJ CJIC/IOB.

CtpouTh ceueHUsS MHOTOTPAHHUKOB METOJOM  CII€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUAX BEJIMYMH MO 00pasiaM WiIH
QITOPUTMAM, TIPUMCHSSI HM3BECTHBIC AHAJTUTHYCCKAE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHUYECKUX 3a7a4 Ha BBIYMCIICHUE PACCTOSHUNA MEXKITY IBYMSI
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS ITPSMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE TCOMETPUICCKUX BEIIMUMH 110 00pa3IiaM HiIu
QNITOPUTMaM, TPUMCHSS W3BECTHBIC AaHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7ad Ha  BBIYKHCICHHE YIJIOB  MEXIy
CKPEIIMBAIOIMMMHUCS ~TPSIMBIMHA, MEXKIy TPSIMOM H TUIOCKOCTBIO, MEXIy
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) C© TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOJIAraroiMX HECKOIBKO IAroB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

[IpuBOIUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE WU
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYecKd C(HOPMYIHPOBAHHONM MPOOJIEMBbl, MOJEIUPOBATh PpEaJbHBIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOCHHBIE MOJEINU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MIOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHJPHYECKas MOBEPXHOCTh, OOpa3yromiue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0Opa3yroIre KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Boruncnsate 00bEMBI M IUIOHIAAM  TOBEPXHOCTEH  Ted  BpalleHUS,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popMyI.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy H
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

BbaucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTOOHBIX TEJI.



N300pakath u3ydaemple (PUTYppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUJl cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, WHTEPHIPETHUPOBATH M MPeoOpa3oBbIBaTh HMHGOPMAIMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpax, MpEeJACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, O0BACHITh, KAKUMHU CBOMCTBAMU OHH 00JIaJIal0T.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE POU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHbBIE
BEKTOPBHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTs TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpudecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUW W
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTedIINEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIM3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE NOHATUS B IMPOLIECCE IIOMCKA PEIICHUA
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCICA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJINYHMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pazoBaTe/bHbIC
padoThI padoThI
pecypchbl
1 BBenenue B ctepeoMeTputo 10 http://resh.edu.ru
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 http://yaklass.ru
[TapannenbHOCTh NPSAMBIX M IIIIOCKOCTEH
3 [lepneH MKy IAPHOCTD NPSMBIX U 12 http://yaklass.ru
IIJIOCKOCTEN
4 VYribl MEXAY NPSIMBIMU U TUNIOCKOCTSMHU 10 1 https://skysmart.ru/
5 MHororpanHuk# 11 1 http://resh.edu.ru
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 http://resh.edu.ru
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUSA U YTIIbI 1 http://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



http://resh.edu.ru/
http://yaklass.ru/
http://yaklass.ru/
https://skysmart.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbie
Ne /i P Konrpoabnbsie IIpakTHueckue (pp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
http: klass.
1 Tena Bpamenus 12 piffyaklass.iu
2 OO6bEMBI TEN 5 1 http://resh.edu.ru
https://int turok.
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 e
4 Hostoperire, 0606meHI:Ie’ 7 1 http://resh.edu.ru
cUCcTeMaTH3aIus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0



http://yaklass.ru/
http://resh.edu.ru/
https://interneturok.ru/
http://resh.edu.ru/




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bcero Kontpoarmpie  IMpaxrueckue fI[Sy‘IEHPIH :)Iﬁl?al;osaTenbﬂue
padoThI padoThI pecypest
OCHOBHbBIE IOHATHUSI CTEPEOMETPUU: TOUKA, http://resh.edu.ru
psiMasi, II0CKOCTb, IIPOCTPAHCTBO.
1 [IpaBuna n3o0paxkeHUs HA PUCYHKAX: 1
M300paKeHUsl IJI0OCKOCTEH, MapaiebHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
5 [TonsiTHs: mepeceKkaronruecs MIOCKOCTH, 1 http://resh.edu.ru
IIEPECEKAIOIIMECS NPsMasi U INIOCKOCTh
3 ITonsTHSA: Iepecekaromecs MIOCKOCTH, 1 http://resh.edu.ru
MIEPECEKAIOIIMECS MPsAMasi U IUIOCKOCTh
3HAKOMCTBO C MHOTOI'paHHUKAMH, http://resh.edu.ru
4 n300pakeHre MHOTOIPaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKAX
HavanbHble cBeieHus 0 KyOe U mupamu/ie, http://resh.edu.ru
5 uX pa3BEPTKU U Mojenu. CeueHus 1
MHOTOTPaHHUKOB
HauanbHble cBefieHHs 0 KyOe U mupamu/e, http://resh.edu.ru
6 ux pa3BEépTKu U Mozenu. CedeHus 1
MHOTOTPaHHUKOB
[TonsiTHE 006 aKCHOMAaTUYECKOM http://resh.edu.ru
7 IIOCTPOEHUHU CTEPEOMETPUN: AKCUOMBI 1

CTCPCOMCTPHU U CIICACTBUA U3 HUX



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

TToHsATHE 00 aKCHOMATUYECKOM
MIOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS U3 HUX

http://resh.edu.ru

TToHsaTHEe 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AaKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HAX

http://resh.edu.ru

10

11

12

13

[TonsiTre 06 akCHOMaTHYECKOM
IIOCTPOEHNUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUU U CICACTBUS U3 HUX

B3anmuoOe pacnoyioxKeHue NpsmMbIX B
IIPOCTPAHCTBE: IepeceKarouecs,
NapajuleIbHbIE U CKPEILHUBAIOIUECS
IIpsIMbIE

HapaJ'IJ'IGJ'IBHOCTB MIpsAMBIX U IUIOCKOCTEH B
MMPOCTPAHCTBE: MMAPpAJIJICIIBHBIC IIPAMBIC B
MMPOCTPAHCTBE; MApAJUICIIbBHOCTDb TpéX
MMPAMBIX

HapaJ'IJ'ICJ'IBHOCTB MPpAMBIX U ILIOCKOCTEH B
MMPOCTPAHCTBE: HapaJIJ'ICJ'IBHOCTB HpﬂMOﬁ u
INJIOCKOCTH

http://resh.edu.ru

http://yaklass.ru

http://yaklass.ru

http://yaklass.ru

14

15

Vw1 ¢ COHAIpaBJICHHBIMU CTOPOHAMU

Yroa Mexay npsMbIMU B IPOCTPAHCTBE

http://yaklass.ru

http://yaklass.ru

16

17

Yrois Mexay NpsIMbIMHU B ITPOCTPAHCTBE

[TapannenbHOCTb MIIOCKOCTEN:
napaJuleIbHbIE MIII0CKOCTH

http://yaklass.ru

http://yaklass.ru

18

CBolicTBa mapauieNIbHBIX INIOCKOCTEHN

http://yaklass.ru



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/

[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI

http://yaklass.ru

19 Ha TJIOCKOCTH: TeTpasp, KyoO,
napauleJIeunes

20 [ocTpoenue ceueHuit http://vaklass.ru

21 [TocTpoenue ceueHuit http://yaklass.ru
KonTpoapHas padora o Teme "Ipsimbie u

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"
[lepneH MKy ASIPHOCTD NPSAMOU U http://yaklass.ru

23 IUIOCKOCTH: NIEPIEHANKYJIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE

24 [IpsimMble mapanienbHble U http://yaklass.ru
NEPIEHIUKYIISPHBIE K IIJIOCKOCTH

o5 [Ipsimbie mapaiebHbIE U http://yaklass.ru
NEePIEHIUKYIISIPHBIE K IIIOCKOCTH

%6 IIpu3Hak neprneHAUKYJIAPHOCTH IPIMOU U http://yaklass.ru
IIJIOCKOCTH

97 IIpu3Hak neprneHAUKYJIAPHOCTH IPIMOU U http://yaklass.ru
IIJIOCKOCTH

28 Teopema o0 psIMOI TEPIIEHANKYIISIPHOU http://yaklass.ru
IIJIOCKOCTH

29 TeopeMa 0 npsIMO¥ NTEPIIEHAUKYIIIPHOU http://yaklass.ru
IIJIOCKOCTH

30 TeopeMa 0 npsIMO¥ NTEPIIEHAUKYIIIPHOU http://yaklass.ru
IIJIOCKOCTH

31 [leprieHAMKYISIp U HAKJIOHHBIE: PACCTOSIHUE http://yaklass.ru

OT TOYKHU OO IIIIOCKOCTHU, paCCTOAHHUE OT



http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/

IIPSIMOM 10 IIJIOCKOCTH

32

33

34

[IepieHAUKYISIp U HAKJIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

[leprnieHauKyIsIp ¥ HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
PSIMOM 70 TJIOCKOCTH

HepneHz[HKynﬂp H HAKJIOHHBIC: paCCTOAHNC
OT TOYKH 10 IINIOCKOCTHU, paCCTOAHHUC OT
HpHMOﬁ J0 IIIIOCKOCTH

http://yaklass.ru

http://yaklass.ru

http://yaklass.ru

35

VYTIIBl B IPOCTPAHCTBE: YIOl MEKIY
IIPSIMOM U TNIOCKOCTBIO

https://skysmart.ru/

36

37

JIByrpaHHbIi yroi, TMHEHHBIN yroi
JIByTPaHHOIO yTrja
JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl
JBYTPaHHOTO yTia

https://skysmart.ru/

https://skysmart.ru/

38

[IepnieHAMKyYIAPHOCTH INIOCKOCTEN:
MPHU3HAK HEPIEHIANKYISIPHOCTH ABYX
IIJIOCKOCTEMN

https://skysmart.ru/

39

40

41

[IepnieHAMKyYIAPHOCTH INIOCKOCTEN:
MPU3HAK NEPIEHANKYIISIPHOCTH ABYX
IIJIOCKOCTEMN

[lepnesquKyJIAPHOCTD TUIOCKOCTEN:
MPU3HAK NEPHEHAUKYIIAPHOCTH IBYX
IJIOCKOCTEN

Teopema o Tpéx NepneHAuKyIIpax

https://skysmart.ru/

https://skysmart.ru/

https://skysmart.ru/

42

TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

https://skysmart.ru/



http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
https://skysmart.ru/
https://skysmart.ru/
https://skysmart.ru/
https://skysmart.ru/
https://skysmart.ru/
https://skysmart.ru/
https://skysmart.ru/
https://skysmart.ru/

43

44

45

46

47

TeopeMa 0 TpEX NEPHEHAUKYIISIPAX

KonTponbhas pabora no remam
"IlepnieHAUKYJIAPHOCTD MPSIMBIX U
wiockocTe" u "YTibl MeXAY IPSIMBIMU U
1ocKocTsIMu"

ITousrue MHOI'OrpaHHUKa, OCHOBHEIC
OJIEMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOT'OT'PAHHHUKH pa3BépT1<a
MHOI'OrpaHHHUKa

HpI/I3MaZ N-yrojbHas npu3mMa, rpaHu U
OCHOBAHUA IIPU3MBI; IIpsAMasd U HAKJIOHHAaA
IIPU3MBbI; OOKOBas M MOJIHASA IMOBCPXHOCTD
IMPU3MBbI

[Tapamenenunes, NpsAMOYTOIbHBII
napajuleeuIe U ero CBOMcTBa

https://skysmart.ru/

http://resh.edu.ru

http://resh.edu.ru

http://resh.edu.ru

48

[Mupamuna: N-yronbpHasi nupamMuaa, TpaHu v
OCHOBaHUE MUpPaMUJIbl; OOKOBasl U MOJIHAS
MOBEPXHOCTh MUPAMU/JIBL; TPaBUIIbHAS U
yceu€HHas mupamuia

http://resh.edu.ru

49

[IpaBusbHBIE MHOTOIPAHHUKH: TOHSTHE
MPAaBUJIBHOTO MHOTOTPaHHUKA; MPaBUIIbHAS
npu3Ma U MpaBUiIbHAS TUPaAMHJIA;
IpaBWJIbHAS TPEYTrojibHAasl MUpaMUaa U
NPaBUJIBHBIN TeTpasap; KyO

http://resh.edu.ru

50

[IpencraBnenue o mpaBUIIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp 1
HUKOCadIP.

http://resh.edu.ru



https://skysmart.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, NIPSMOM, IIIOCKOCTH.

http://resh.edu.

51 DJIEMEHTHI CAMMETPHUH B TUpaMHUax,

napajuienenuneaax, mpaBuiIbHbIX

MHOT'OIPAHHHUKAX
59 Brruucnenue 351eMEHTOB MHOIOTPaHHUKOB: http://resh.edu.ru

pEOpa, TuaroHanu, yribl

[Tnomans OOKOBOI MOBEPXHOCTH U TIOJTHOM http://resh.edu.ru
53 MOBEPXHOCTH MPSIMOU MPU3MBI, ITOIIA]Tb

OCHOBaHUH, TeopeMa 0 OOKOBOM

MOBEPXHOCTHU MPSIMOI MPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH U http://resh.edu.ru
54 MOBEPXHOCTHU MPaBUIILHOM MHUPAMMU/IBI,

TeopeMa O IuIoua u OOKOBOM OBEPXHOCTU

YCEYEHHOW IMUPAMHU/IbI
55 KonTponbHas pabota mo Teme

"MHororpanHuku"
56 [MousTue 06 06bEME http://resh.edu.ru
57 O6BEM MHPaMH/IB] http://resh.edu.ru
58 O6BEM THPAMHIHI http://resh.edu.ru
59 O6BEM MHPAMH/IH] http://resh.edu.ru
60 O6BEM THPAMH/IBI http://resh.edu.ru
61 O6BEM MIPHU3MEI http://resh.edu.ru
62 O6BEM IPU3MBI http://resh.edu.ru



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

63

64

65

O06BEM pu3MBbI

KonTtponbhas padota mo teme "O0bEMbI
MHOTOTPaHHUKOB"

[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS

3HaHui. [locTtpoeHue ceueHuii B
MHOTOTPaHHHUKE

http://resh.edu.ru

http://resh.edu.ru

66

IToBTOpenune, 0000ImEHNE CHCTEMATH3 AU
3HaHUU. BpIYKCIIEHHE PACCTOSIHUI: MEXAY
JIBYMs TOUKaMH, OT TOYKH 10 IPSIMOH, OT
TOYKH JI0 IFIOCKOCTH, MEKIY
CKPEIIMBAIOIINUMUCS IPSIMBIMU

http://resh.edu.ru

67

68

Wrorosas koHTpoJsibHasA paboTa

[ToBTOpeHue, 06001IeHNE CHCTeMAaTU3aIINS
3HaHUH. BerynciieHne yrioB: Mexy
CKPEIIUBAOIIUMUCS MPSMBIMH, MEXTY
MPSMON U TNIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJI0B MEKIY TUIOCKOCTSAMHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

http://resh.edu.ru



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Kontpoabnubie IIpakTuyeckue Aara i poBLIe
Bcero u3ydyeHusi ~ oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypenI

1 Cdepa u map: neHTp, paanyc, AMameTp; 1 http://yaklass.ru

IJIOMIA/Ib TOBEPXHOCTHU Chepbl

BsaunmMHuoe pacrionoxxenue chepsl u http://yaklass.ru
2 IIJIOCKOCTH; KacaTeabHas IMJI0OCKOCTh K 1

chepe; iomaab chepsl
3 N3o6paxxenue cepsl, mapa Ha 1 http://yaklass.ru

wiockocty. CedeHus mapa

[unuaapryeckasi MOBEPXHOCTb, http://yaklass.ru
4 o0pa3yromue MUINHIPHIECKOM 1

MTOBEPXHOCTHU, OCh IMJIMHIPUUECKOMN

MTOBEPXHOCTHU

[unuuap: ocHOBaHUS U OOKOBast http://yaklass.ru
5 MOBEPXHOCTh, 00pa3yrolas 1 och; 1

IUIOIIA s OOKOBOM M IOJHOM

MTOBEPXHOCTHU

N300parkeHre NUIMHAPA HA TNIOCKOCTH. http://yaklass.ru
5 Pa3Béprka nununapa. Ceuenus 1

UIMHApPA (TUIOCKOCTHIO, MapayieIbHON

WM NIEPIEHAUKYIISIPHON OCH IIMJIMHIPA)

Konnueckas moBepxHOCTb, 00pasyroliue http://yaklass.ru
7 KOHUYECKOW TOBEPXHOCTH, OCh U 1

BEPIIMHA KOHUYECKON TOBEPXHOCTH



http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/

Konyc: ocHOBaHue U BepIlIKHA,
o0pasyrolias U oCh; IIOLa b OOKOBOH U
IIOJIHOW TTOBEPXHOCTH

http://yaklass.ru

Yceu€HHblil KOHYyC: 00pa3yrolme u
BBICOTA; OCHOBAHHUSA K OOKOBas
MMOBEPXHOCTh

http://yaklass.ru

10

N300pakeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHHs KOHyca
(TII0CKOCTHI0, MapalIeIbHOM
OCHOBAHHMIO, ¥ INIOCKOCTBIO,
MIPOXOAIIEeH yepe3 BEpUINHY)

http://yaklass.ru

11

12

KomOunanus ten BpamieHus u
MHOT'OTPaHHUKOB

MHororpaHHMK, OIIMCAHHbBIN OKOJIO
cdepsl; chepa, BMCaHHAs B
MHOTOI'PaHHUK MJIH B TEJIO BPAIlEHUS

http://yaklass.ru

http://yaklass.ru

13

ITonsatue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

http://resh.edu.ru

14

15

O0bEM muIMHIpa, KOHYCa

O6béM 1mapa ¥ miomaab chepol

http://resh.edu.ru

http://resh.edu.ru

16

17

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
CoOOTHOIICHUS MEXTy TUIOIIAISTMHU
MOBEPXHOCTEH, 00bEMaMK TOTOOHBIX
Ten

KonrtponsHas pabora o temam "Tena
BpameHus" u "O0beMbl Ten"

http://resh.edu.ru



http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

https://interneturok.ru/

18 BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE
19 Crno)keHue ¥ BRIYMTAHHE BEKTOPOB https://interneturok.ru/
20 YMHOK€EHUE BEKTOpa Ha YUCIIO0 https://interneturok.ru/
Pasnosxxenune BekTopa 1o TpéM https://interneturok.ru/
21 HEKOMILJIaHapHbIM BekTopaM. [IpaBuiio
napaJesenumnena
Pemenne 3amad, CBSI3aHHBIX C https://interneturok.ru/
22 MIPUMEHEHHUEM TPABHII JCHCTBUH C
BEKTOpaMHU
[IpssMoyronbHas cucTeMa KOOPIUHAT B https://interneturok.ru/
23 npoctpanctse. KoopanHatel BekTopa.
[Ipocreiimme 3axa4n B KOOpAMHATAX
24 VYron mexay Bekropamu. CkanspHoe https://interneturok.ru/
MIPOU3BE/ICHNE BEKTOPOB
o5 Beluncnenue yrioB MExX1y NpsIMbIMUA U https://interneturok.ru/
IJIOCKOCTSIMU
26 KoopanHaTHO-BEKTOPHBIN METOI ITPU https://interneturok.ru/
pEILIeHNY TeOMETPUYECKUX 3a/1a4
97 KonrtponbHas pabora o Teme "BekTopbl
Y KOOPJIMHATHI B ITPOCTpaHCTBE"
[ToBTOpeHUEe, 06001IEHNE 1 http://resh.edu.ru
78 cucreMaru3anus 3HaHuid. OCHOBHBIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUTAaHUMETPUH
29 [ToBTOpeHue, 06001IeHNE 1 http://resh.edu.ru

CHCTeMaTHu3alus 3HaHUH. OcHoBHBIC



https://interneturok.ru/
https://interneturok.ru/
https://interneturok.ru/
https://interneturok.ru/
https://interneturok.ru/
https://interneturok.ru/
https://interneturok.ru/
https://interneturok.ru/
https://interneturok.ru/
http://resh.edu.ru/
http://resh.edu.ru/

¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHUE, 0600IICHNE 1

http://resh.edu.ru

30 CUCTEMaTHU3aIlusl 3HAHHUH. 3a1aun 1
TUTAHUMETPUU M METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U http://resh.edu.ru
31 cUcTeEMaTH3anys 3HAaHUN. 3a1ayn 1
TUTAHUMETPUHU B METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1 http://resh.edu.ru
39 cucTeMaTtu3aius 3HaHui. OCHOBHBIE 1
¢burypsl, GakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIBbHAS paboTa 1 http://resh.edu.ru
34 [ToBTOpEeHUE, 06001IeHNE 1 1 http://resh.edu.ru
CUCTEMaTHU3aIUsl 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* MaTtemaTuka: anrebpa ¥ Hayaia MaTeMaTHYECKOTO aHalIn3a, TEOMETPHUS.
['eometpus, 10-11 knaccewl/ Atanacsa JI.C., bByty3os B.®., Kagomues C.b. u
npyrue, AkunonepHoe obmectBo «M3natensctBo «IIpocsemnienue»
METOAUYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA

1. Nuenckast M. A. T'eomeropusi. KoutponbHbie padoThl. 10 -11kmacc: yueo.
nocodue A1 001eo00pa3oBaT. opranu3anuii: 6a3oBbiil ypoBeHb / M.A. MueHckast.
- M. : IIpocBemenue. 2019

2. Nuenckas M. A. I'eometopus. CamocTtositenbHble padboThl. 10 Kiacc: yueo.
nocoOue 11 00111e00pa3oBaT. opranu3aiuii: 6a3oBbiil ypoBeHb / M.A. MueHckast.
- M. : IIpoceemnienue. 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

http://resh.edu.ru

https://interneturok.ru/

http://yaklass.ru

https://skysmart.ru/
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https://skysmart.ru/




