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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 TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
IPEAMETHBIX PE3YJNbTATOB OOYyYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIICHUH pPEAJIbHOIO0 M HUACAIBHOT0, XapaKTepe OTpaXKEHUs
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
yYalUXCsl, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MbIUIeHHEe, (HOPMUPYEMOe TPH HM3YYCHHH OO0yYarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH LIETIOYKH JTJOTHICCKUX YTBEPIKICHUN
B XOJIE pelIeHUs] TeOMETPUYECKUX 3a7ady, YMEHHE BBIJIBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €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 YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
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(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyaJlbHA
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHusi mporpaMmbl yueOHoro kypca «l'eomeTpusi» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecriedyeHHe  BO3MOXKHOCTH ~ NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
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 OCHOBHOI'O 001Iero oopa3zoBaHus. TakuM obOpa3om, 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, €CiiM B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpum» 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 OKPYKAIOMIErO 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 popMHUpOBaHUE yMCHHUS ONEPHPOBATH 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 CTEPEOMETPHUYCCKMX 3aJad W 3a7ad ¢ TMPaKTHICCKUM
coJiepKaHUEM;

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



e popmupoBaHue (PYHKIHMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU:
YMEHHE PACIIO3HABAThH MPOSIBICHUSA T€OMETPUUECKUX MOHITHIA, 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 OCBOEHHBIM TI'€OMETPUYECKUN
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 MTO3HAHUS, U ONPeeIEHHBIM 00pa3oM OpraHu30BaHHas padboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYeHHs, 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/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3ajad Ha  OIEpPUPOBaHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoOBHBIE cofepkaTelibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HaBBIKAMHU OCYUIECTBIISJIOCH MOCIEA0BATENLHO U MOCTYNATENbHO, 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 IIVIAHE

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  TIOHATHS  cTepeoMeTpuu. Touka, TpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajuleNIbHble W CKpelmuBaronmecs npsmble. [lapaensHOCTs NpAMBIX 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: napaiyieIbHbIC 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 IIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJl MEXAY INPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEH: MPU3HAK  MEPHEHAUKYJSPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yromapHas
Mpu3Ma; rpaHu U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAS MPU3MBbI; OOKOBasi 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 nupaMuaa. OJEMEHTbl TMpu3Mbl U nupamMujabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaekadIp U ukocadap. CeueHus Npu3Mbl U TUPAMHU/IBI.

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



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM TMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY TUIOMIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KIIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh ILIWJIMHJIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasg TMOBEPXHOCTh, OOpa3ylollas M OCh;, IUIONIaAhr OOKOBOW M TOJHOMU
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MoBepXHOCTU. KOHyC: OCHOBaHuME U BEpILIMHA, 00pa3yromias
M OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpasyrollye U BbICOTa; OCHOBaHMS U OOKOBAsI IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3aumnoe pacnonoxxenue cepbl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BEépTka LMIMHApa U KOHYCA.

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

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

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHIapa (TapaJyIelbHO W TNEPHEHAMKYJSIPHO OCH), CEUCHHUS
KOHyca (mapaJuieIbHOE OCHOBAHHMIO M NPOXOJAIIEE 4Yepe3 BEpLIMHY), CEYEHUs
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mi1ockocTH U B npocTpancTBe. CI0XKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YuCio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IlpaBuno mnapamienenunena. PemieHwe 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBHWJI JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTol Mex1y BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS 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()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAs ICTETHUKY MaTEMATUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTepecax 30pOBOro M OE€30MacHOT0 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

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

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYJy, OCO3HAHWUEM IIEHHOCTH TPYIOJIOOMS; WHTEPECOM K
pasmuuHbIM  chepaM  MPOPECCHOHAIBHON  JCATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
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 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYCCKOW KYJIbTYPbl, MOHUMAHHEM BIIUSHUSI
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIIeH Cpejbl, IUIAHUPOBAHMs TIOCTYIIKOB M OICHKH UX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTeMaTHYECKONH HayKH Kak c(epbl UYeJOBEUECKOH MACSTeNbHOCTH, DTaloB ¢
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHIMBUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMuU, YHUBEPCANbHbIMU Pe2YIIMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue AecTBU:

* BBISBIISATh M XapPaKTEPHU30BaTh CYMICCTBCHHBIC NMPU3HAKA MATEMAaTHYCCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKay, OCHOBAaHUSA Ui OOOOIICHUS W CpPAaBHEHUS, KPUTEPUHU
MIPOBOJIMMOTO aHAJTN3A;

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

eBBISIBJISITh ~ MAaT€MaTUYeCKWE€  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopedrss B (aKTax, MAHHBIX, HAONIOJACHUSX U YTBEPKICHUSX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e ICTIATh BBIBOJBI C HCIIOJI30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

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

e BEIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB pelUIeHUs, BBHIOMpaTh Haubojee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e ICTIOJI30BAaTh BOMPOCHI KaK MCCIIEIOBATEIbCKAN HHCTPYMEHT IO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (HOpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

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

e CAMOCTOSITEILHO (DOPMYIMpPOBATH OOOOIIEHHS] W BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e IPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TaKKe BBIJBUTAThH
TIPEATOJIOKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

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

e BEIOMpaTh WH(OOPMAITUIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH WH(POPMAIIUIO Pa3THUHBIX
BUJIOB U ()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

chopMUpPOBaAHHOCMb 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 MHUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
pelIeHUs 3a/1a4¥, KOMMEHTUPOBATh TIOTyUYEHHBINA PEe3yIbTaT;

B X0J/i¢ 0OCYXJICHHUS 33/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMON TEMBI,
poOJIeMBI, perIacMou 3a/1a4uu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC Ha TIOUCK
pEIICHMS; COMOCTaBISATh CBOM CYXKICHHUS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JHaliora, OOHAPYXUBATh Pa3IMYMe W CXOJCTBO TO3WIIHIA; B
KOpPEKTHOH popme PopMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAKCHUS,

o IPE/ICTABIISATh PE3YJIbTATHI PEUICHUS 3a/la4uH, SKCTICpUMEHTA, UCCIICIOBAHHUS,
MIPOCKTA; CaMOCTOSATEIBLHO BBIOMPATh (OpMAT BBICTYIUICHHUS C YYETOM
3aJ1a4 MPe3CHTAIMN 1 OCOOCHHOCTEH ay TUTOPHUH.

CoTpyaHu4decTBo:

e IOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW M MHAUBUIYaJIbHOM
paboTHl TpU pelieHuH YYCOHBIX 3a/1ad; MPUHUMATH I1€Jh COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  padoTHI,
pacmpenenaTb BUABI PpadOT, IOTOBApUBATHCS, OOCYXKIAaTh MPOIECC U
pe3yabTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

e Y4aCTBOBATh B TPYNMOBBIX (popmax padoThl (0OCYKaeHUsI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI 4YacTh pPaOOTBI W
KOOPJIMHUPOBATh CBOW JIEHCTBHSI C JAPYTMMH YjIe€HAMH KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

3) Vuusepcanvnvie  pecynamueHble Oeticmaus, obecnevusaiom
Gdopmuposanue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCHIU.
Camoopranusanus:

e COCTaBJIATH IJIaH, AJITOPUTM PELICHHS 3a7a4l, BHIOUPATH CIIOCOO PEIICHMUS C
y4€TOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEILIEHUI C yYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

eBJIAJICTh HAaBbIKAMU  TO3HABATEJIBHOM  peeKCMH KaK OCO3HAHUs
COBEPILIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3ynbTaTa pelieH!sl MaTEMaTUYECKOM 3a1a4H;

e PEJIBUJIETH TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh MPU PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
JAaHHBIX, HAWJEHHBIX OIIUOOK, BHISIBIICHHBIX TPYIHOCTEH;



e OLICHMBATh COOTBETCTBHUE pe3yibTaTa LEJIH W YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTIOCKOCTb.

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

OmneprpoBaTh MOHATUSIMU: MAPAIICIBHOCTh M TEPIICHANKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudpuimpoBaTe B3aUMHOE PpAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAaHHBIA yTOJI, TPaHU JBYIPAHHOIO YIJIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM YTroj JBYTPAaHHOTO YIJIa; TpalycHas mepa
JIBYTPAHHOTO yTJa.

OmnepupoBaTh NOHSTUAMHU: MHOTOTPAaHHMK, BBINYKJIBIA W HEBBITYKJIbINA
MHOTOTPaHHUK, 3JIEMEHThl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIBHBIN Napaijiesienune, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUSA IS
KJacCU(pUKaUuU (BBINYKJIblE W HEBBINYKJIbIE MHOTOIPAHHUKH; TpPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeUuneabl).

OmneprpoBaTh MOHATHIMHE: CEKYIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBIICHATH TPUHLIMIBI TOCTPOEHUSI CEYEHUH, UCTIOIb3YSl METO/ CIIEIOB.

CtpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHHIC AaHAJUTHYECKHE METOAbI TIPU PEIIeHUHU
CTaHJIAPTHBIX MAaTEMaTHUYECKHUX 3a]a4 Ha BBIYMCICHUE PACCTOSIHUNA MEXAY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
ITOpUTMaM, TPUMEHSST M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHMCIEHHE YIJIOB  MEXIy
CKPCILMBAIOIIMMUCS ~TPSIMBIMH, MEXIYy MNPAMOM M  IJIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boruncnsate 00bEMBI M IIJIOMAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (MpHU3Ma,
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 (UTYPBI.

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

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

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

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIHPOBAHHOM MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TEOMETPUHU, MWCCIENOBAaTh I[OCTPOCHHBIE MOJECIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MIOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
HWIMHIPUYECKONM  MOBEPXHOCTH;  ILWJIMHAP,  KOHUYECKass  MOBEPXHOCTb,
oOpa3zyrolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccudummpoBats B3auMHOE pacrosioxkeHre chepol U MI0CKOCTH.

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

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
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
MOTO0HBIX TE.



N300pakath u3ydaemple (QUTYpHl OT PYKH M C TPUMEHEHHEM TIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

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

W3BnekaTh, HHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUICCKUX (PUTypax, MpeCTaBICHHYIO Ha YEpTEkKax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPa Ha YUCI0, OOBACHSITH, KAKUMHU CBOWCTBAMHU OHU 00JIaJIalOT.

[IprMeEHATH MPaBUIIO NTapaJUICIICIUIEAA.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

HaxoauTte cyMMy BEKTOPOB M MPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpAMH, CKaJsIpHOE TMPOMU3BEACHUE, pACKIaAbIBaTh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTy TeoMeTpuueckue ¢GakThl ISl PELISHUS] CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUS IPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

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

Pemlarp 3amaum Ha [IOKa3aTelIbCTBO MATEMATHYECKUMX OTHOLICHHW W
HaXO0XXJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3iiaM WK ajirOpUuTMaM, MPUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTedIINEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOANTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE H
YKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIM3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4YeCcK CQOPMYIUPOBAHHOM TPOOJIEMBbI, MOIECIUPOBATH pealbHbIC
CUTyallMld Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypchl
bubmnoreka IIOK
1 B 1
BEAICHHE B GTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuorexa [IOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneH MKy IAPHOCTD NPSMBIX U 12 bub6nuoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6anoreka IIOK
4 1 1
VYTibl MeXAy MPSMBIMU U TUIOCKOCTSIMHU 0 https://m.edsoo.ru/Lc209e37
bub6anoreka IIOK
° MuororparHiKit 1 1 https://m.edso00.ru/1c209e37
N bubmuorexa [JOK
6 9 1
OObEMBI MHOTOrpaHHIKOB https://m.edsoo.ru/1c209e37
bu6nuorexa [IOK
7 IT : 4 1
OBTOPEHHUE: CEUCHUS, PACCTOSIHUS U YTJIbI https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3/jesioB U TeM un¢pposbIie
Ne n/m P Kontpoasnbie | IIpakTuuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
bubmuoreka [JOK
1 T 12
©14 Bpatem https://m.edsoo.ru/1c209e37
N bubnuorexa [JOK
2 O0nEmer Ten > 1 https://m.edsoo.ru/1c209e37
bubmuoreka [JOK
3 B 10 1
€KTOPBI U KOOPJIUHATHI B IPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 0600mIEH e, 7 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/1c209e37
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka KonTtpoabubie | IlpakTnueckue
n/n Bcero u3ydeHnusi | odOpa3zoBaTesibHbIE
padoThI padoThbI
pecypchl
OCHOBHBIE TIOHSTHS CTEPEOMETPHH:
TOYKa, IpsiMasi, TIIOCKOCTb,
npoctpancTBo. [IpaBuna
1 n300pakeHUs Ha pUCYHKAX: 1 bubmorexa LHOK
p pucy o https://m.edsoo.ru/aecc77cd
M300paKeHMs IIIOCKOCTEH,
MapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeHbI OTpE3Ka
[lonsTHs: nepecekarouecs
2 MIJIOCKOCTH 1fe €CeKaroIIuecs npsmas 1 Bubnmorexa [IOK
> 1EP P https://m.edso0.ru/2d8a9c99
U MJIOCKOCTh
[TonsaTHA: nepecekarommecs
3 MIJIOCKOCTH, TepeceKaromecs nmpsamas 1 Bubnmorexa [IOK
> 1EP P https://m.edsoo.ru/db685e73
U TJIOCKOCTh
3HaKOMCTBO C MHOT'OI'paHHUKaMH,

4 n300pakeHe MHOTOIpPaHHUKOB Ha 1 bu6muoreka [JOK
PHUCYHKaX, Ha IPOCKIIMOHHBIX https://m.edsoo.ru/a63959%d
yepTexax
HauanpHabie cBenenns o kyoe u

5 nUpaMuJie, NX Pa3BEPTKH U MOJCITH 1 bubmmorexa TIOK

PAMIAE, X pasbep ‘ https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
6 HauanpHabie cBenenus o kyoe u 1 bubnuotexa [JOK



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

nupamuie, X pa3BEPTKU U MOJIEIH.
CeueHusi MHOTOIPaHHUKOB

https://m.edsoo0.ru/3d8ffd32

TToustue 00 akCHOMATHYECKOM

7 IIOCTPOCHUU CTCPCOMECTPHUU . AKCUOMBI BI/I6HI/IOT€Ka HOK
p p pHit: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CICACTBHS U3 HUX
TToustue 00 akCHOMATHYECKOM
8 IIOCTPOEHUU CTEPESOMETPHUH: AKCHUOMBI buGnuorexa [IOK
p P pHit: https://m.eds00.ru/239c8ch4
CTEPEOMETPUM U CIEICTBUA U3 HUX
TToustue 00 aKCMOMATHYECKOM
9 IIOCTPOEHUU CTEPSOMETPHUH: AKCHOMBI bubnnorexa LIOK
p p pHit: https://m.eds00.ru/65c6b106
CTEPEOMETPUM U CIEICTBUA U3 HUX
TToustue 00 aKCMOMATHYECKOM
10 OCTPOCHUU CTEPEOMETPUU; AKCUOMBI Bubmaorexa ITOK
p p pui. https://m.edsoo.ru/258fc245
CTEPEOMETPUM U CIEICTBUA U3 HUX
B3aumHoe pacnonoxeHue npsMbIx B
11 MIPOCTPAHCTBE: MEepPECEKaIOLINECs, bu6muoreka [JOK
MapaJyIeIbHBIE U CKPEIIMBAIOIINECS https://m.edso0.ru/1a2520f6
IpsIMBbIE
[TapannensHOCTh MPSMBIX U
TJIOCKOCTEH B MPOCTPAHCTRBE:
12 IIapaJlsiICJIIbHBIC IIPIAMBIC B BI/I6HI/IOTCK3. HOK
P P .. https://m.edsoo0.ru/93ad36b3
MIPOCTPAHCTBE; MAPAIUICITLHOCTD TPEX
MPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 MIJIOCKOCTEH B IPOCTPAHCTRBE: bubmmoreka [JOK
[TapamrensHOCTE IPSIMON U https://m.edsoo.ru/ee1d19b9
IUTOCKOCTH
14 VYTIIBI ¢ COHANpaBIEHHBIMU bubnuoreka [JOK
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CTOPOHAMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bu6muoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
Yron Mexay npsMbIMHU B bu6muoreka [IOK
16
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bu6muoreka [IOK
MapajuieabHbIe IIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CaoiicTBa napamienbHbIX MIOCKOCTEN bubamorexa LIOK
P https://m.edsoo.ru/e504d656
IIpocTeiire mpoCcTpaHCTBEHHBIE
19 (uUrypbl Ha TUIOCKOCTH: TETpad bubamorexa LIOK
P + TEIPAAP, https://m.eds00.ru/4a28dc02
Ky0, nmapaJuienenumnes
bubmuorexa [JOK
2 I1 i
0 OCTPOCHHE CEHEHHH https://m.edsoo.ru/1d434d0f
bu6nuorexa [IOK
21 IT i
OCTPOCHHE CEHCHHH https://m.edsoo.ru/ec26fe5d
Kontponbnas paboTa mo teme
99 "[IpsiMbI€ U TUIOCKOCTH B bubmuoreka [JOK
npoctpaHctie. [lapamienbHOCTh https://m.edso0.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN"
[TeprieHAMKYISAPHOCTH MPAMOUN 1
23 HJ'I(I))CKOCTI/I'}II'IG l::'IeH WK Ij)m HBIC Bubmmorexa [IOK
- [EpreHyITp https://m.edsoo.ru/b19f6a5d
MpsIMBbIE B IPOCTPAHCTBE
24 [Ipsimble napasuienbHbIE U bubmuoreka [IOK
MEPIEHINKYIIIPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsimble napasuienpHble U bubmuoteka [IOK

NEPHNCHAUKYJIAPHBIC K IIJIOCKOCTH

https://m.edsoo.ru/ba545966
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26 [Ipu3Hak nepneHANKYISIPHOCTH bubmmoreka [JOK
MPSAMON U TIIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHuKyIsIpHOCTH Bu6muotexa [JOK
IIPSIMOM U TNIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubnuorexa LIOK
MEPIECHANKYIISIPHOM TIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit bubnmnoreka [HOK
MEPIECHANKYISIPHOMN TIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npssmMon bubmuoreka [IOK
MEePHEHIUKYISIPHON MIIOCKOCTH https://m.edso0.ru/7d18834b
[leprieHAUKYISIp ¥ HAKJIOHHBIE!

b K

31 paccTosiHue OT TOYKH JI0 MIIOCKOCTH, hg{?ﬁ;fg;?ﬁ 133c477d3
PACCTOSHHUE OT MPAMOM [0 IIIOCKOCTH T '
[eprieHAUKYISIp ¥ HAKJIOHHBIE:

32 paccTostHue OT TOYKH JI0 TUIOCKOCTH, Eg{?jﬁ;fg;?ﬁi 6fefadd
paccTosiHUE OT MPSMOM 70 TUNIOCKOCTH T '
[eprieHAUKYISIp ¥ HAKJIOHHBIE:

33 paccTostHue OT TOYKH JI0 TUIOCKOCTH, E;ISSJ'I/I//I;T;Z?:aiSWb 8e3
paccTosiHue OT PSIMOM 70 TUIOCKOCTH T '
[eprieHAUKYISIp ¥ HAKJIOHHBIE:

34 paccTosiHuEe OT TOYKH JI0 TIIOCKOCTH, ]r?tlt{r?sj']/l;l;T:;(si)(])lrcjllzbee 22be
paccTosiHue OT PSIMOM 70 TUTOCKOCTH T '

35 VYTIIBI B IPOCTPAHCTBE: YTOJ MEXIY bubmmoreka [JOK
MPSIMOM U TUIOCKOCTBEO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yroJ, JUHEHHBIN yroi bubmuoreka [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN yroJ, JUHEHHBIN yroi bubmuoteka [IOK
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JIBYTPAHHOTO yria

https://m.edsoo.ru/c7c777ed

IlepneHuKyIApPHOCTD IIJIOCKOCTEM:

38 MIPU3HAK HEPIEHIUKYIAPHOCTHA ABYX Bubmorexa HOK
P vp FIY AP By https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEH
IlepneHIUKYIAPHOCTE INIOCKOCTEN:
39 I EBHaKH neyneg UKYIAPHOCTU ABYX Eubmorexa ITOK
P Up FHIYIBP By https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
IlepneHIUKYIAPHOCTE INIOCKOCTEN:
40 I Esﬁaxﬂ neyneg HKYJIIPHOCTH JIBYX bubnnorexa LHOK
P Up AHIYIAP ABY https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 Teopema 0 TpEX MEPHEHIUKYIIIPAX bubnnorexa LIOK
p p PHCHMKY AP https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX MEPIEHIUKYIIIPAX bubmorexa LOK
p p PHCHMKY AP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX NepHEHIUKYIIIpaxX bubnmorexa LOK
p p PHCHIIKY AP https://m.edso00.ru/9f246736
KonTponbHas paborta mo temam
44 "[lepneHIMKYIAPHOCTD NPSAMBIX U bu6muoreka [JOK
mIockocTeil" u "YTibl Mexy https://m.edso0.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
[ToHsITHE MHOTOTPAaHHUKA, OCHOBHBIC
AJIEMEHTHI MHOTOTPAaHHUKA,
45 BBITYKJIBIE U HEBBIMYKIIBIE Bubmorexa HOK
Y Y .. https://m.edsoo.ru/2d24e873
MHOTOTPaHHHUKH; Pa3BEPTKA
MHOTOTpaHHHUKA
[Ipu3ma: nN-yroapHas Ipu3Ma; TpaHu |
P Y P P bubmuorexa [{OK
46 OCHOBAHUS IPU3MBL; IIpsMast U

HAKJIOHHAasA IMPHU3MBI; OoKOBasg U

https://m.edsoo.ru/b4ad63ad
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IIOJIHAA MOBCPXHOCTH ITPHU3MbI

[Tapamtenenunen, NpsMOyIrOJbHbBIN

but6mmoreka [IOK

47 .
MapajuieenuIiel U €ro CBOMCTBa https://m.edso0.ru/8a7be683
[Tupamupa: N-yroapHasi IupaMuiaa,
I'PaHu ¥ OCHOBaHUE MUPaMU/IbI;
48 OOKOBast ¥ OJTHAsI TOBEPXHOCTh bubmmorexa LHOK
. https://m.edsoo.ru/fblcd0a5
MMpaMU/ibl; IpaBUJIbHASI U yCEUEHHAs
nupamusia
[IpaBuiibHBIE MHOTOIPaHHUKHU:
MOHSITHE MTPABUIIBHOTO

49 MHOI'OTPaHHUKA; IIPaBUIIbHAS IPHU3MaA bubnmnorexka HOK
U IIpaBUJIbHAS NTMPAMUA; IIPABUIIbHAS https://m.eds00.ru/074c8865
TpeyroJibHasi Mupamujia u
IIPaBUIIBHBIN TeTpasap; KyO
[IpencraBnenue o MpaBUIBHBIX

50 MHOTOTpaHHHUKaX: OKTadp, Bubnmorexa [IOK

https://m.edsoo.ru/a0fddSbf
JOJEKA’AP U UKOCADIP.
CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,

51 MPSIMOH, TNIOCKOCTU. DJIEMEHTHI bu6anoreka LIOK
CUMMETPHUH B IUPAMUJAX, https://m.edsoo.ru/b9e777d9
napajuleNenuIeax, NpaBUIbHbIX
MHOTOTpaHHUKAX
Boruncnenue 31eMeHTOB

52 MHOTOT'PaHHHUKOB: pEOpa, AuaroHau, bubnmorera LHOK

https://m.edsoo.ru/6cdbecef
yTJIBI

53 [Tmomaae 60KOBOI MOBEPXHOCTH H bubnuotexa [JOK

IOJIHOM NTOBEPXHOCTH MPSAMOU

https://m.edso0.ru/37d84157
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IIpU3MBI, IUIOIIAIb OCHOBaHHfI,

TeopeMa 0 O0KOBOW MOBEPXHOCTHU

NPSAMON MPU3MBbI

[Tnouianp 60KOBOM OBEPXHOCTH U

IIOBEPXHOCTHU HpaBI/IHBHOﬁ

54 MMUpPaMHIbI, TEOPEMA O ILIOIIAIH bubmorexa [IOK
p f[ - Teop IH g . https://m.edso0.ru/5603e30b
OOKOBOH MOBEPXHOCTH YCCUEHHOM
A PAMH/IBI
55 KonTponbnas pabota mo teme bubmmoreka [JOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
o Honsmie 06 0Oweve https://m.edsoo.ru/7ad0020b
. bubnuoreka [{OK
S OnEm nHpavi b https://m.eds00.ru/235171b3
N bubnuoreka [{OK
58 OOBEM MHpaMu el https://m.edsoo.ru/f47dfefd
N but6mmoreka [IOK
59 OOBEM MHpaMu el https://m.eds00.ru/79¢10312
N but6mmoreka [IOK
60
OOLEM mupam et https://m.edsoo.ru/2faadc3f
. bubmuoreka [{OK
1
6 OObEM npH3MEI https://m.edso0.ru/79853608
. bubmuoreka [{OK
2
6 OObEM npH3MEI https://m.edso0.ru/1e053890
, bubnuotexa [JOK
63 OOnEm mpH3Me! https://m.edso0.ru/482d3f51
64 KonrtponbHas pabora no Teme bu6muoreka [IOK

"O06BEMBI MHOTOT'PaHHHKOB"

https://m.edso0.ru/28a6573c
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65

[ToBTOpeHmE, 0000IIEHNE
CUCTEeMAaTH3alusl 3HAaHHH.
[Toctpoenue ceyeHuii B
MHOTOTpaHHHUKE

bu6nunoreka LIOK
https://m.edsoo.ru/098bedad

66

[ToBTOpeHmE, 0000IIEHNE
CUCTEeMAaTH3alusl 3HAaHHH.
Brrunciienue paccTosHUN: MEXKIY
JIBYMsI TOUKaMH, OT TOUKH JI0 MPSMOiA,
OT TOYKH JI0 TJTIOCKOCTH, MEXTY
CKPEIIUBAIOIIUMHUCS TPSIMBIMU

but6mmoreka [IOK
https://m.edsoo.ru/f7792ba9

67

Hrorosas KOHTpOJIbHASA paboTa

bubmuorexa [JOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpenue, 0600IICHNE
CUCTEMATU3ALMS 3HAHHUM.
Brruucnenue yrios: Mexnay
CKPEILMBAIOIIUMUCS TPSIMBIMH,
MEXy IPSAMOH U INIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YIJIOB MEKIY
IJIOCKOCTSIMU

bu6anoreka LIOK
https://m.edsoo0.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB 10
I[TPOTPAMME

68
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoxka Koutpoasbnbie | IIpakTuyeckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThbI
pecypchl
Cdepa u map: ueHTp, paauyc,

1 MaMeTp; MUIOLIA/Ib IOBEPXHOCTH 1 bubmmorexa [JOK
A p; wiotian P https://m.edsoo.ru/0341bc2b
cepsl
B3aumnoe pacnonoxenue chepsl U

bubmuorexa [JOK
2 IJIOCKOCTH; KacaTelbHAs TUIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; uromaas chepol

3 N3o0paxkenue cdepsl, mapa Ha 1 bubnmnoreka [HOK
mockocTd. CeueHus mapa https://m.edso0.ru/bc15f7f2
Hunuaapudeckas MOBEPXHOCTb,

4 o0pa3yromue UIHHIPHIECKOM 1 bubnuotexa [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso0.ru/6054b8c1
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBas

5 MOBEPXHOCTh, 00pa3yroIas 1 och; 1 bu6muoreka [JOK
oAb OOKOBOW U MOJTHON https://m.eds00.ru/188f6216
MMOBEPXHOCTH
N300pakeHne numuHApa Ha
IUIOCKOCTH. Pa3BépTka nunuHpa.

6 CeyeHHUs HMUIAH] pa (I'IJ'IOCKOCTII:IO 1 bubnnorexa [IOK

oA ’ https://m.eds00.ru/016e25eb
napauieIbHON WIN
MEPIICHIUKYISIPHOW OCH IHJIUH/IPA)
7 Konnueckas moBepXHOCTb, 1 bubmmoreka [JOK
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o0pa3yroine KOHU4eCKOn
MMOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOW MOBEPXHOCTU

https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHue U BepIIKHA,

8 o0Opa3syroias 1 0Ch; IJI0MA b bubmmorexa [JOK
pasy le J Ha https://m.eds00.ru/897dd3b2
OOKOBOI1 U MOJIHOIN MOBEPXHOCTH
VYceu€HHbI KOHYC: 00pa3yroIme u
9 BBICOTA,; OCHOBaI:Hs{ u gOKzBaSI bubmorexa LHOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTBIO, bu6mmoteka [IOK
MapasieIbHONH OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, POXOASIIEH uepe3
BEPIINHY)

1 KomOunamums ten BpareHus u bubnuotexa [JOK
MHOTOI'PaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsl; chepa, BIUCaHHAS B bubmuoreka [JOK
MHOTOI'PAaHHUK WIH B TEIO https://m.eds00.ru/0b136158
BpallIeHUS

13 [Tonsitue 06 00BéMe. OCHOBHBIC but6mmorekxa [IOK
CBOICTBa 00BEMOB TeEN https://m.edso00.ru/26a03fb7

" bubnuotexa [JOK
14 06
DEM HHITHIAPA, KOHyCd https://m.eds00.ru/5513d87b
but6mmorekxa [IOK

15 &

O0wem wapa u niouans: chepr https://m.edsoo.ru/d189bde2

16 [TomoOHbIE TEeNa B MPOCTPAHCTBE. bubmmoreka [JOK



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
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

COOTHOIICHUS MEXTy TUIOIIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
MOXOOHBIX TE

https://m.edso0.ru/810cfleb

17 KonrponsHas pabora mo remam Bu6muotexa [JOK
"Tena Bpamenus" u "O0bemMbI TET" https://m.edsoo.ru/4a33a8ab
18 Bekrop Ha IIIOCKOCTH U B bubnuorexa LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cro’keHue 1 BEIYUTaHHE BEKTOPOB bubnmorexa HOK
p https://m.edsoo.ru/23f4f089
20 VMHOXKEHHE BEKTOpa Ha YHUCIIO bubnmorexa HOK
p https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMILIaHAPHBIM BEKTOPAM bubnmorexa HOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenunena
Pemenne 3amad, CBSI3aHHBIX C
22 MpUMEHEHUEM IIPABIII JEUCTBUH C bubmmorexa TIOK
p p s https://m.edso0.ru/5a827900
BEKTOpaMHU
KoopauaaTtHO-BEKTOPHBINA METO
23 g I/Ip EIICHUN reOMef NYECKUX bubnmorexa LOK
pup P https://m.edsoo.ru/d3alfe30
3aa4
[IpssMmoyronbHas cucrema
24 KOOPJMHAT B IPOCTPAHCTBE. bubmuoreka [JOK
Koopaunats! Bextopa. [Ipocteiimue https://m.edso0.ru/48db7058
3a/1a4yd B KOOpANHATaxX
o5 Yron Mexay BEKTOpaMH. bubnuotexa [JOK
CxansapHoe Npou3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mexy bu6nunorexa LIOK

IPAMBIMHA U IINIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e



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
https://m.edsoo.ru/8efbe78e

KonTponbhas pabota no teme

27 "BekTopsl 1 KOOPAUHATHI B bubmorexa HOK
P " PA https.//m.edso00.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1
28 cucrtemaTtusanus 3HaHuii. OCHOBHBIE bubnuorexa [IOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IJIAHUMETPUHU
[ToBTOpEeHME, 0600IICHNE 1
29 cucrtemaTusanus 3Hanuii. OCHOBHBIE bu6mmoteka IIOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.eds00.ru/078cd184
IJIAHUMETPUHU
[ToBTOpeHME, 0600IICHNE 1
30 CHCTeMaTHu3alys 3HaHui. 3agaun bubmnoreka IIOK
IJIAHUMETPUHU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpenue, 0600IIEHNE U
31 cucTeMaTu3alys 3HaHui. 3anaun but6mmoreka [IOK
IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpEeHue, 06001IeHNE 1
39 cuctemaTusaius 3Hanuii. OCHOBHBIE but6mmoreka [IOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUH
bubnunorexa LIOK
33 HroroBasi KoHTpoIbHAs paboTa
p p https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IeHNE 1 bubnunorexa LIOK

CHCTeMaTHu3alus 3HaHu!

https://m.edsoo.ru/f465d10e
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







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

* MaTtemaTuka: anrebpa ¥ Hayaia MaTeMaTHYECKOTO aHalIn3a, TEOMETPHUS.
['eometpus, 10-11 knaccwl/ Atanacsia JI.C., byry3os B.®., Kanomues C.b. u ap.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHmes

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






