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HOACHUTEJIBHAA 3AIIMCKA

PabGouass mporpamma yueGHoro kypca «l'eomerpusi» 06a30BOro ypoBHS st
obyuarommxcst 10-11 xmaccoB pa3paborana Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOT'0 00pa30BaTEIbHOTO CTAaHAApTa CPEIHET0 OOIIEro 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHWH, TPEIBABIIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPaAUIMHA POCCHMCKOr0 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00eCIi€YUBAET OBJIAICHUE KIIFOUEBBIMH KOMIIETEHIUSIMU,
COCTaBJISIIOIIIMMH OCHOBY JIJIi CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMS,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOT'O Pa3BUTHS
JUYHOCTU O0YYAIOIINXCA.

HEJIM U3YYEHHUSA YYEBHOI'O KYPCA

Baxxnocte ydeOHOro Kypca TE€OMETPHH Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHus OOYCIIOBJIE€HA MPAKTUYECKOH 3HAUYMMOCTBIO METANpeIMETHBIX WU
NPEIMETHBIX PE3yJbTaTOB OOYyUYCHHS T€OMETPUU B HANPABICHUH JUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (opMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYeCKOU
TPaMOTHOCTH, U3yYCHUS IPYTUX Y4eOHBIX NUCHUIUTMH. PazButue y oOydarommxcs
NPABWIbHBIX TPEICTABICHUNA O CYIIHOCTH M TPOUCXOKIEHUU T€OMETPUUYECKUX
abcTpakuuii, COOTHOUICHHHM pPEaJbHOI0 M HJAEAJBHOT0, XapaKTepe OTPaKEeHUs
MaTeMaTHU4YECKOW HAyKOW SBICHUW M TNPOLECCOB PEATBHOIO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIU MATEMAaTUYECKOr0 MOJIETUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yUyalIuxcs, a TakKe KayeCTB MBIIUICHUA, HEOOXOIWMBIX Ui aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpus siBiseTcs OAHUM W3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHErO
oOmiero oOpa3oBaHHsA, TaK Kak OO0ECreYrMBaeT BO3MOKHOCTb HW3YYEHHUS Kak
JTUCIMIUIAH €CTECTBEHHO-HAYYHON HANpaBiICHHOCTH, TaK U TyMaHUTapHOM.

Jlornueckoe MbllUieHWEe, (OPMUPYEMOE MPU HU3YYCHUU OOYYarOIIUMUCS
HOHSITUHHBIX OCHOB T€OMETPHUH U MOCTPOCHUU LIETIOUYKHU JTOTHYECKUX YTBEPHKIACHUN
B XOJE pEHICHUS TeOMETPUYECKUX 3a/ad, YMEHUE BBIIBUTATh U OMPOBEPTaTh
TUIOTE3bl HETOCPEICTBEHHO HCIOJB3YIOTCA MPH PEIICHUH 3a/Jad €CTECTBEHHO-
HAy4YHOT'O IIMKJIa, B YACTHOCTHU U3 Kypca (PU3HKH.

YMeHre OpUEeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCeX 00JacTsSIX NEATENbHOCTH uenoBeka. OpHeHTalusi yeloBeKa BO BPEMEHHU U
IOPOCTPAHCTBE — HEOOXOIMMOE YCIOBHUE €ro CouMajgbHOro ObITHSA, (QopMma
OTPaKEHHUSI OKPYXKAIOIIETO MHpPA, YCIOBHE YCIEITHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHusi  JACHUCTBUTENbHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIWHSAET pa3Hble BUABI yUYEOHOM U TPYAOBOM NESATEITHLHOCTH,



SBIIICTCS OJHMM W3 MPO(PECCHOHAIBHO BaXKHBIX KAdeCTB, MOITOMY aKTyallbHa
3amaya (opmupoBaHUs y 00yYaroUUXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOpA3HOrO MBILIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTa B
MOJrOTOBKE K MPAKTHYECKOH AEATEIbHOCTH IO MHOTUM HampaBICHUSIM.

Lens ocBoeHusi mporpammbl yueOHoOro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHuss — o00meoOpa3oBareTbHOE W OOILIEKYJIBTYPHOE pPa3BUTHE
oOyJarommxcst  4epe3  oOecredeHWe  BO3MOXKHOCTH  NMPUOOpETeHus |
UCTIOJIb30BAaHUSl  CUCTEMAaTHYECKHX T'E€OMETPUYSCKUX 3HAHWUM W JCHCTBUH,
CHEeU(PUIHBIX T€OMETPUH, BOSMOKHOCTH YCTICIITHOTO MPOOIKEHHSI 00pa30BaHus
0 CIIEIUATILHOCTSIM, HE CBS3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTrpud Ha ©0a30BOM YpOBHE IIpEeIHA3HA4YeHa IS
O0YYarOIIMXCS CPETHEH IIKOJIBI, HE UCTBITHIBABIINX 3HAYNTEIBHBIX 3aTPYTHCHUH
Ha YpOBHE OCHOBHOro 00I1ero odpaszoBanusa. Takum oOpa3zoMm, oOyuaromiuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHS, CBSI3aHHBIE
CO CcHenu(pUKOl TeoOMETpUH U HEOOXOAUMBbIE M KU3HH B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3YyYUTh T'€OMETpHUIO Ooiee
rIyOOKO, €Clid B JlajJbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPHYECKHX
3HAHUSIX B MPOPECCUOHATIBHON JESTEIBHOCTH.

JlocTrkeHrne 1en OCBOEHHS MPOrpaMMbl OOECIIEYMBAETCA PELICHUEM
COOTBETCTBYIOIIMX  3amad. [IpuopuTeTHBRIMH 3aJadyaMH  OCBOCHHUS  Kypca
«["'eomerpuny» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBIISIIOTCS:

e (opmupoBaHHe TmpeACTaBICHUS O TEOMETPUM KAaK YaCTH MHPOBOM

KYJIBTYPbI H OCO3HaHHE €€ B3aMMOCBSI3H C OKPYKAIOIINM MUPOM;

e (dopMupOBaHHME TPEICTABICHUS O MHOTOTPAaHHUKAX M Telax BpalleHUs
KaK O BaXXHEHIIMX MaTeMaTUYECKUX MOJEINSX, MO3BOJSIONUX OMHUCHIBATD
Y U3y4aTh pa3HbIC SBICHUS OKPYXKAIOIIETO MUPA;

e (opMHpOBaHME YMEHHS pACIO3HABATh Ha 4YepTekKaxX, MOAEIAX U B
peaIbHOM MHUPE MHOTOI'PaHHUKU U TeJla BpallleHUs;

e OBJAJCHUE METOJAMH DPEIICHUS 3aJlady Ha MOCTPOCHHS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMA TOHATHSAMH O
MHOTOI'paHHHMKaX U TeJlaxX BPAaIlEHUsI U UX OCHOBHBIMH CBOICTBaMU;

e OBJQJCHHE  QJITOPUTMAMH  pENICHUS  OCHOBHBIX  THIIOB  3aJlay;
dbopMupoBaHne yMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKa3aTelIbHBIC
paccyXKJIeHusi B XOJAE pELICHUS CTEePEOMETPUYECKMX 3ajady M 3aJad C
MIPAKTUYECKUM CO/ICPIKAHUEM;

e pa3BUTHE  HWHTEUIEKTYallbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OOydJarmuXxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIENOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBanue (GyHKIMOHATBHON I'PaMOTHOCTH, pelieBaHTHOM
reOMETpUU: YMEHHME PpACIIO3HABATh MPOSBIEHUS TE€OMETPUUYECKUX
NOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallsIX M TPH H3YyYEHUU IPYTHX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (OpMYIMpOBaTh HUX Ha S3bIKE
re€OMETPHUU U CO3/1aBaTh T€OMETPUUECKHUE MOJEIH, IPUMEHATh OCBOCHHBIM
reOMETPUYECKUI anmapar g pPElIeHUs MPaKTUKO-OPHUEHTUPOBAHHBIX
3a/1a4y, UHTEPIIPETUPOBATH U OLIEHUBATH MOIYYEHHBIE PE3YIbTATHI.

OTAnuuTenbHON OCOOCHHOCTBIO MPOTrpaMMBbl SIBIISIETCSl BKJIIOYEHUE B KypC
CTEpEOMETPUM B HAyalle €ro M3y4eHHs 3aJay, pEIIaeMblX Ha YPOBHE
MHTYUTUBHOTO TIO3HAHMS, U ONPeNeNEHHBIM 00pa3oM OpraHM30BaHHAs padoTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOIO
MBILLUIEHUS, CTUMYJIMPYET NPOTEKaHWE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHEHIIEMY U3YUEHUIO MIpeIMeETa.

[Ipenmourenue oTHAETCS HATSIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON JeATeNbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPEICTAaBICHUN Y
ydaluxcsi B Kypce CTEpEOMETPUM IPOBOAUTCA 3a CYET pEIIeHMsS 3a7a4 Ha
CO3JaHM€  NPOCTPAHCTBEHHBIX 0O0pa3oB M  337a4 Ha  ONEpPUpPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOMl Ha
HarjasiAHOCTh, @ OIEpUpPOBaHHME O0pa3oM — B YCIOBUSX OTBJEYEHUS OT
HarJITHOCTH, MBICJIEHHOIO U3MEHEHHUS €r0 HCXOIHOIO COAECPIKAHUS.

OcHoOBHBIE cozeprKaTenbHble TUHUKA Kypca «l'eomerpun» B 10—-11 kiaccax:
«MHororpaHHukun», «IIpsiMmble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpaleHus»,
«BekTopsl 1 KOOpAMHATHI B MPOCTpaHCTBEY. DOPMUPOBAHKE JIOTHUECKUX YMEHUI
pacupenensieTcss He TOJBKO I10 COAEP)KATENbHBIM JIMHMSIM, HO M IO ToJaM
0o0y4eHHUs Ha YPOBHE CPEHEr0 00IIero 00Opa3oBaHusl.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3yJIbTaTaM
OCBOEHHUSI paboueil mporpammbl, pacHpeleNéHHbBIM @O0 TojaM O0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4UTOOBI OBJIAJICHHE TIE€OMETPUUYECKUMHU
HNOHSTHSIMHU Y HaBBIKAMH OCYILECTBIISUIOCH MOCJIEIOBATENBHO U MOCTYNATENBHO, C
COOJIIOICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBbIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKMX MPEICTABICHUN OOy4arouIuxcs, pacuiupss U
yriyoisis e€, o0pasysi NpOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoauTcs 2 yaca B Hepemo B 10 knacce u 1 yac B
Hezento B 11 kiacce, Bcero 3a Ba roja o0yuenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

I[IpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpud. Touka, mOpsmasi, IUIOCKOCTb,
npocTpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajulejbHble W CKpeluBaromuecs npsMele. [lapamienbHOCTh OPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsSIMbIE B  IMPOCTPAHCTBE;
NapaJUIENIbHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEN napajuleiabHble  IUIOCKOCTH; CBOWCTBA
napajyieNnbHbIX  TuiockocTel. [lpocreifmne mnpocTpaHCTBeHHBbIE (UTYphl Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaiesenunen; NIoCTPOCHUE CEYEHUH.

[TepnieHAUKYISAPHOCTH MPSIMON U TUIOCKOCTU: NEPICHANKYJISPHBIE MPSIMbIC B
IIPOCTPAHCTBE, IIPSMbBIE MAPAUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
MIPU3HAK TMEPHEHAUKYJISIPHOCTA NPSAMOM M IUIOCKOCTH, TeOpeMa O NpsIMOU
MEePIEHANKYIAPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YOl MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroj, JIMHEWHBIM yrojl JBYIPAHHOIO  yrija.
[IepnieHaUKYJISp U HaKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 INIOCKOCTHU, PACCTOSIHUE
OT  TpsIMOM 7O  IUIOCKOCTH,  TPOEKIHs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHaUKyISIPHOCTh  IJIOCKOCTEM: MNPU3HAK  MEPHEHAUKYJIIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX MEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: N-yroyibHas
npu3Ma; 'paHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs! MPU3MBbI; OOKOBas M
IIOJTHAs ITIOBEPXHOCTh IIPU3MBL. [Tapaiutenenunen, IIPSIMOYT OJIbHBIN
napajuleJIenane] U ero cpoucrsa. llupammpa: n-yronmpHas nupamuaa, TPaHH U
OCHOBaHUE MUPAMUbl, OOKOBAsl U MOJHAS TOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€éHHasg MNHpaMHIa. OJIEMEHTbl NOpu3Mbl W nupamMunbl. lIpaBusibHbIe
MHOTOTPAHHUKHU: MOHATHE MPAaBWIBHOTO MHOTOTPAaHHUKA; IPABUJIbHAS IIPU3Ma U
MpaBWIbHAs TNHpPAMHUAA; NPABWIbHAS TPEYroJbHAs MHUPAMUAA W TPABUIBHBIN
TeTpadp; kyo0. IlpencraBieHne o TpaBWIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nonexkasap v ukocasap. CeueHust Npu3Mbl U TUPAMU/IBI.

CummMmerpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOM,
IUVIOCKOCTH.  OJJEMEHTBl CUMMETPUM B  IHpPAMHJAX, NapaJUICICIUIenax,
IIPAaBWIbHBIX MHOI'OTPAHHUKAX.



Boblunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIAIb OCHOBaHW, TeopeMa O OOKOBOW TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Inomanes OOKOBOM IMOBEPXHOCTH MW MOBEPXHOCTH NPABUIBHOM NHUpPaMUIBI,
TeopemMa O Iulomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOupie Tema B mpoctpaHcTBe. (COOTHONIICHHS MEXKIY IUIOMIAISIMU
NOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEIL.

11 KIIACC

TeJsia BpameHus

Hununapuyeckas MOBEPXHOCTh, oOpazyrolue HUJIAHIPUYECKOM
MOBEPXHOCTH, OCh LMJIWHIPUYECKOW TMOBepXHOCTU. LlunuHap: ocHoBaHUs W
OOKOBasi TMOBEPXHOCTh, OOpa3ymolas MW OCh;, IUIOMAJb OOKOBOM W TOJHOMN
MOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN moBepXxHOcTU. KOoHyC: OCHOBaHME U BEpIIMHA, 00pa3yromias
U OCh, IUIONAJAh OOKOBOW W TIOJTHOW TOBEPXHOCTH. Y CEUEHHBIH KOHYC:
oOpa3yrolue U BbICOTa; OCHOBAHUS U OOKOBasi MIOBEPXHOCTb.

Chepa u map: UEHTp, paauyc, AUAMETP; IUIOMIAJb MMOBEPXHOCTU CQEPBHI.
BzaumHoe pacrnionoxenue chepbl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
TUTOIIAb CEPHI.

N300paxkeHue Ten BpallleHus Ha TUIOCKOCTHU. Pa3BEépTKa MWIMHAPA U KOHYCA.

KoMOuHanuu Tenm BpallleHMss UM MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMHCAHHBIA OKOJO cdepbl; cdepa, BIMCAHHAS B MHOTOTPAaHHUK, WU TEJO
BpallCHUS.

[Tonsatue 06 06bEéMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00bEMe
NpsIMOYTOJILHOTO TMapajuieNienuiena u ciuenctsus u3 He€. OOBEM MUIMHIpA,
koHyca. O0BEM 1mapa u miomaasb chepsl.

[TogoOnuble Tena B mpocTtpaHcTBE. COOTHONMIEHUS MEXKIY IUIOHIAISIMU
MNOBEPXHOCTEHN, 00bEMaMH OJIOOHBIX TEJL.

Ceuenuss mwinHIapa (mapayjiebHO W TEPHEHAMKYISIPHO OCH), CEUYCHHUS
KOHyCa (MapajijieIbHOE OCHOBAHUIO U TPOXOMASIIEE Yepe3 BEpIIMHY), CEUCHUS
napa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BexTop Ha minockocT u B poctpancTBe. Cll0KeHne U BBIYUTaHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuno mnapamnenenunena. Pemenue 3agad, CBSI3aHHBIX €
OpUMEHEHUEM TMpaBuil JAelcTBUil ¢ Bektopamu. [IpsmoyrosipHasi cucTema



KOoOpAuMHAT B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreiimne 3amadyu B
KOOpAMHAaTaxX. YTojl MeXIy BekTopamu. CKalIpHOE MPOU3BEIAECHUE BEKTOPOB.
Brruncnenre yriioB Mexay NpsIMBIMU U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I MPU PEUICHUU FTEOMETPUUECKHUX 3a]1a4.



IIVTIAHUPYEMBIE PE3YJIBTATbDI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHS MPOrpaMMbl Y4EOHOrO MpeaMeTa
«MaremaTuka» XapaKTepU3yITCS:

I'paxxnanckoe BocnuTanme:

c(hOpMHUPOBAHHOCTBIO TPAKTAHCKOM MO3UIIMN 00YUAIOMIErocs] Kak aKTHBHOTO
U OTBETCTBEHHOI'0 WIECHA POCCHICKOro 0OIecTBa, MPEJACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHMPOBAHHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
poLeyp TpakIaHCKOro oOIecTBa (BBIOOPBHI, OMNPOCHl U TMp.), YMEHHUEM
B3aUMOJICHCTBOBaTh C COLMAIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HUX
GYHKIUSMUA U HA3HAYCHUEM.

IlaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTUKH, [ICHHOCTHBIM OTHOIIIEHUEM K
JOCTH)KEHUSIM POCCUICKUX MAaTEMAaTUKOB M POCCUHUCKOM MaTeMaTUYECKOMN IIKOJIBI,
K HCIIOJIb30BAHUIO ATUX JIOCTHKEHHHM B JAPYTUX HayKaxX, TEXHOJOTHsX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

OCO3HAaHHUEM JTyXOBHBIX IIEHHOCTEH POCCHUIHCKOTO HapoJIa;
c(OpMHPOBAHHOCTBIO ~ HPAaBCTBEHHOI'O  CO3HAHMS, OTUYECKOTO  MOBEACHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYMBOTO Oy TYIIETO.

JcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKIIOYAs ICTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajad4, pEeUICHN, pacCyKJIeHUN;
BOCIIPUUMYHBOCTHIO K MATEMAaTUUECKUM ACTIEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA.

du3nvecKoe BOCIUTAHHE:

c(OpMHUPOBAHHOCTBIO YMEHHsI TPUMEHSATH MaTeMaTHYEeCKue 3HAHUS B
MHTEpecax 370pOBOro U 0e30mMacHOro o0pasa *KU3HU, OTBETCTBEHHOI'0 OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHME, COATTAHCUPOBAHHBIA PEXUM 3aHSATUU U

OTJIbIXA, peryisipHasi busnueckas aKTUBHOCTB); (bu3nYecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
NEeSATENbHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbiM  chepam  MpoecCHOHANBHON  JIEATENbHOCTH, CBA3aHHBIM  C
MaTEeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUEM COBEpLIATh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccur U peamu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IIJIAHBI;



TOTOBHOCTBIO W  CIOCOOHOCTbIO K  MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caM0OOpa30BaHUI0 Ha TPOTSIKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKHUX 3a/1a4 MATEMaTUYECKON HAIPaBICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO JKOJOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIIMSHUS
COLMAIIBHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLIMATIBHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpHMEHTAIIME HA MPUMEHEHHWE MAaTEMATUYECKUX 3HAHUW A pELICHUs 3a]ad B
00JJaCTU  OKpYXaIoIllel cpenbl, IUIAaHUPOBAHUS IIOCTYNKOB M OILIEHKH HX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYIKAIOLIEN CPEBI.

IleHHOCTH HAYYHOI'O NO3HAHMS:

c(hOpMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAayKM W  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HAyKd Kak cQepbl YelIOBEUeCKOW JeATeNbHOCTH, JTaroB €&
pa3BUTUS W 3HAYUMOCTH JUISI PA3BUTUS LMBWIW3ALMUHU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA M MaTEMAaTHYECKOM KYyJIbTYpOM KaK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOEKTHYID M HCCIEAOBATEIbCKYIO AEATEIbHOCTh
VHJUBUIYaJbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble Pe3yJbTaThl OCBOCHUSA MPOrpaMMbl Y4eOHOro MpeameTa
«Marematuka» XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusIMuU, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OCUCTNEUAMU.

1)  Vuusepcarvnvlie  noznasamenvHvle  Oeticmeus, — 00ecnedusarom
Gopmuposanue 0a308bIX KOSHUMUBHBIX NpoYeccos obyuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyycalowe2o  mMupa,  NpuMeHeHue  J102UYECKUX,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIIATh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKHA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYITHUPOBATH
ONpECNICHUs]  TMOHSTUH; YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJaccu(uKaIuy, OCHOBaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAITH3a;

e BOCIPUHUMATh, (HOPMYJIHUpPOBaTH U  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE U OTpPHUIATENbHBIC, €IMHUYHBIC, YAaCTHbIE U OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3HM U
npoTuBopeursi B (aKkTaxX, [aHHBIX, HAONIOJACHUSIX M YTBEPKICHUSX;



npenjaraTb ~ KpUTEpUM  JIJI  BBIABICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JleNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M
MHIYKTHUBHBIX YMO3AaKJIIOUYEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIPSAMBIE U OT IPOTHUBHOI0), BHICTPaUBaTh apryMEHTAIHIO,
OPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXXIEHUS U BbIBOJIbI;

e BBIOMpaTh CHOCOO penieHust y4eOHOM 3anayu (CpaBHUBATh HECKOIBKO
BapUAHTOB pElICHUs, BbHIOMpaTh HauOosiee MNOAXOASIIUNA ¢ Y4ETOM
CaMOCTOSITEIBHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabckme 1eiicTBUA:

e HCHOJIB30BaTh BOIPOCHI KaK HCCIIENOBATEIbCKAN WHCTPYMEHT IO3HAHUSA,
dbopMynpoBaTh BOMPOCH], (UKCUPYIOLIME TMPOTUBOPEUYUE, MpoOIemMYy,
yCTaHABJIMBaTh HCKOMOE MW  JaHHOE, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUIAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJIOBAHUE TII0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
O0BbEKTa, SBJIECHHS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMH, SBJIICHUSMH, MTPOLIECCAMU;

e CaMOCTOSITENIBHO (OPMYITUPOBATH OOOOIIEHHUS U BBIBOBI IO pe3yibTaTaM
NPOBEAEHHOIO HAOJIOIEHUS, UCCIEI0BAHMs, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000O0IIECHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE pPA3BUTHE MPOLIECCa, a TAKXKE BBIABUTATh
MIPEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

PabGora ¢ undopmanmei:

e BBIBJATH AePULINTH MHPOPMAIMH, JAAHHBIX, HEOOXOAMMBIX AJISi OTBETA
Ha BOIPOC U JJIsI pELICHUS 3aa4U;

e BbIOMpaTh UHOOPMAIMIO U3  HCTOYHUKOB  PANIMUHBIX  THUIIOB,
aHaM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MHPOPMAIIHIO, IPEICTABIATh €€ B pa3Iu4HbIX (HOpMax,
WUTIOCTPUPOBATh Tpaduyecku;

e OIICHUBATH HaJAEKHOCTh uH(popmanuu o CaMOCTOATENbHO
c(OpMYITUPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvmvie KOMMYHUKAMUGHble  OclcCmeUs, 0becnedusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00YUAOUJUXCAL.

OO0menune:



BOCTIpUHUMATh ©  (OPMYIHUPOBATh CYXKICHHS B COOTBETCTBUU C
YCIIOBHAMH U LIEISIMH OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3PEHUS B YCTHBIX M NHUCbMEHHBIX TEKCTaX, /JaBaTh MOSCHEHUS IO
XOJIy pelIeHus 3aa4i, KOMMEHTHPOBATh IMOTYYCHHBIN Pe3yNbTaT;

B X071€ 00CY>KAeHHUS 33a/1aBaTh BOIPOCHI IO CYIIECTBY O0CYX/1aeMOI TEMBI,
npoOJIeMBbl, pelIaeMon 3aJ1aul, BbICKa3bIBATh UJIEU, HAalleJIEHHbIE HA TTOUCK
pEILIEHUs; COIMOCTABIATh CBOM CYXIEHHUS C CYXICHUSIMHU JIPYTUX
YYaCTHUKOB JHMANOra, oOHApyXUBaTh Pa3IMdMe U CXOJCTBO IMO3UIIUN; B
KOppeKTHOH popme GpopMyIrpoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;
OpEICTaBIsATh  pe3ylbTaThl  pelIeHus  3aJadd,  SKCIEPUMEHTA,
UCCIIEJIOBAHMSA,  MPOEKTA;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C yUETOM 3a]1ad MPE3EHTAIMH U OCOOCHHOCTEH ayIUTOPHH.

CorpyaHuyecTBo:

3)

NOHMMaTh W HUCIOJBb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHANBUYyaTHON paOOThI MPY PEIICHUH YIEOHBIX 3a1a4; MPUHUMATH I1eJTh
COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMU
paboThI, pacnpeAensaTh BUAbI padboT, JOroBapuBaThCs, 00CYXKAaTh MPOIECC
U pe3yJsbTat paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (hopMax padboThl (00CYyKIeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» M WHBIE); BBINOIHATH CBOK 4YacTh pPabOTHl U
KOOPJMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH 4YJI€HAMH KOMAaHJbI;
OLICHUBATh KA4e€CTBO CBOETO BKJIaJia B OOIMIMI TPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuueepcanonvie  pezynamuenvie Oeticmeus, obecneuugarom

G opmuposaHrue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBJIATH IUJIAH, AITOPUTM PEIICHUS 3a]a4H, BEHIOMPATh CIIOCO0 perIeHHS
C y4€TOM HMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN ¢ Y4ETOM HOBOU
uH(pOpMaITIH.

CaMOKOHTPOJIb:

BIIAJCTh HAaBBIKAMHU TIO3HABAaTEIbHOW pedaekcun KaKk OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCO0aMHM  CaMOIPOBEPKH, CAMOKOHTPOJISI —Ipoliecca U
pe3yJsibTara peuIeH!us MaTeMaTUYeCKON 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOI'YT BO3HHUKHYTH IIPU PELICHUU
3a7a4i, BHOCHUTb KOPPEKTHBBI B [ICATEIBHOCTH HA OCHOBE HOBBIX
O00CTOSITENLCTB, JaHHBIX, HAMJIEHHBIX OIMMOOK, BHISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa LEIW M YCIOBUAM, OOBICHATH
IPUYMHBI JOCTHXKEHUS WM HENOCTHMKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HAXOJUTh OMIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBatTh MOHATUSMHU: TOUYKA, IPsIMAsi, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUM M CICACTBUS W3 HUX MPU PEHICHUH
TCOMETPUIECKUX 3aJ1ad.

OnepupoBaTh NOHATUSIMU: MAPAILIETLHOCTDh U NMEPIEHANKYISIPHOCTD MPSMBbIX
Y TTIOCKOCTEH.

KnaccudumupoBaTe B3aMHOE pPACIOIOKEHHE MPSIMBIX M IIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA Yroj, TpaHW ABYTPAHHOTO Yrija,
pedpo ABYrpaHHOTO yria; JIMHEHHBIA Yrojl ABYTPAHHOTO YTIJIa; TpaayCHas mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHUSAMU: MHOTOI'PDAHHHMK, BBIMYKJIBIH ¥ HEBBITYKJIbIHI
MHOTOTPaHHUK, 3JIEMEHTHI MHOT'OTPAHHUKA, MPABUIILHBIN MHOTOTPaHHUK.

Pacmo3naBaTh OCHOBHBIE BHABl MHOTOTPAHHHMKOB (MMHpaMuja; TpHU3Ma,
NPSIMOYTOJIBHBIN MMapaieNenuies], Kyo).

KnaccudunmpoBarh ~ MHOTOrpaHHUKHM,  BbIOMpas ~ OCHOBaHMS IS
kiaccuukanuu (BBIMYKJIbIE U HEBBITYKIbIE MHOTOIPAHHUKH; MPABUIBHBIE
MHOTOTPAaHHUKH; TIPSIMBIE U HAKJIOHHBIC IPU3MBI, TTAPATIICIICTIUIIC/IBI ).

OmnepupoBaTh MOHATUSMHU: CEKYIIAs MTIOCKOCTh, CEYEHNE MHOTOI'PaHHUKOB.

OOBACHATH MIPUHITUIIBI TOCTPOCHUS CEYCHUH, UCTIONB3YS METO/ CIICIOB.

Ctpouth ceyeHUST MHOTOIPAHHHMKOB METOJOM  CJI€JOB,  BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uUTyp: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKIAECHUE TEOMETPUUYECKUX BEJIMYUH [0 00pa3laM Wiu
QIropuT™MaM, TPUMEHSSI W3BECTHBIC AHATUTUYECKUE METOABl MPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 33/7a4 HAa BHIYUCIICHHE PACCTOSHUN MEXKITY BYMSI
TOYKaMH, OT TOYKH JIO TPSMOH, OT TOYKH JO IUIOCKOCTH, MEKIY
CKPEIMBAIOIIUMHUCS TPSMBIMHU.

Pemate 3amaun Ha HAXOXKACHUE TEOMETPUUYECKUX BEIMYWH MO 00pasIiam Wiu
aNropuTMaM, TPUMEHSSI W3BECTHBIC AHATUTUYCCKHE METOABI TPU PEIICHUU
CTAaHAAPTHBIX  MaTEeMaTHYECKWX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIIMMUCS ~TPSIMBIMH, MEXIY TPSIMOM H ITUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Boruncisats 00bEMBI U TIIOMIAAM MOBEPXHOCTEH MHOIOTpaHHUKOB (TpH3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMyI; BBIYHUCIATH COOTHOLICHHUS MEXIY
IUIOIAIMU TIOBEPXHOCTEHN, 00bEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OneprpoBaTh NOHATHAMH: CUMMETPHS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPUU; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekatrb, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHOOPMALUIO O
OPOCTPAHCTBEHHBIX MEOMETPUUECKUX (hUrypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKAaX.

[IpumensaTy reoMerpuueckue (aKThl JUIsl PEIICHUS] CTEPEOMETPUUECKUX
3a7ay4, MPEANOIararolux HECKOJIbKO IarOB PEIICHUs, €CJIU YCIOBUS IIPUMEHECHUS
3a/1aHbl B IBHOUM (hopMe.

[IpumeHaTs mpocTediMe OPOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1a4.

IIpuBOaUTE NpUMEPHl MATEMAaTHYECKHUX 3aKOHOMEPHOCTEM B NPUPOLAE U
YKU3HU, pPacliO3HABaTh IPOSBIECHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHHWS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HM3YYEHHBIC IIOHATHA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTUyecku CcGOpPMYJIUPOBAHHON MpPOOJIEMBbI, MOJEIUPOBaTh peajbHbIC
CUTyallud Ha A3bIKE TIEOMETPUM, MUCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, anmnapara aareOpsl; peraTh
IIPAKTUYECKUE 3a/1a4M, CBA3AHHBIC C HAXOXKIECHUEM IT'€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OnepupoBaTh MOHATHSAMU: LMIWHIpPUYECKash TMOBEPXHOCTh, 00pa3yronime
IWIMHAPUYECKON  MOBEPXHOCTH;  IWJIHUHAP;,  KOHUYECKass  MOBEPXHOCTH,
oOpa3yrolre KOHUIECKON TOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAIICHHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: MAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTA; IIIapOBOM CJIOM, OCHOBAHHE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI WM TJIOMIAAM  TOBEPXHOCTEH TN  BpalieHUs,
T€OMETPUIECKUX TeJl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMH: MHOTOTPAaHHUK, BIHMCAHHBIH B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpAIICHHUS.

BbIYuciisiTh COOTHOMICHHUSI MEXIY TUIOMIAASMHU MOBEPXHOCTEH W 00BbEMaMuU
MOA00HBIX TEI.



N3o0pakath u3ydaemble (UTYpbl OT PYKH M C TPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BrIMmoaHATh (BBIHOCHBIC) TIOCKHUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEN BPAIICHU.

W3BiekaTh, WHTEPIPETHPOBATH M MPeoOpa3oBBIBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX I'e€OMETpHUUYECKUX (hUrypax, MpPeACTaBICHHYI0 Ha 4YepTekax U
pPUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BBITIONTHATE  IEHCTBUS  CIIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB M
YMHOKEHHUS BEKTOpa Ha YUCIIO, OOBSACHATh, KAKHMU CBOMCTBAMH OHH 00J1a1al0T.

[TpumeHnsaTH TpaBUIIO MapajUIeIenuneaa.

OnepupoBaTh MOHATHIMU: JEKAPTOBBI KOOPIUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIroJl MEKIY
BEKTOpPaMH, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB, KOJTMHEAPHBIC M KOMILJIaHAPHBIC
BEKTOPHI.

Haxonute cyMMy BEKTOPOB M TIPOM3BEACHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJIIpHOE IIPOM3BEICHUE, pacKiIadblBaTh BEKTOP 110 JABYM
HEKOJITMHEAPHBIM BEKTOpPaM.

3amaBaTh TIOCKOCTh YPABHEHHUEM B JICKApPTOBOW CUCTEME KOOPIUHAT.

[IpumensaTs reoMeTpuueckrue (akTbl I PEIICHHUS CTEPEOMETPUUCCKUX
3aJ1a4, MPEANOJIararIiuX HECKOJIBKO IIaroB PEIICHUs, €CIIH YCIOBUS PUMCHCHUS
3a/1aHbI B SIBHOU (popMe.

Pemate mpocreiinue reoMeTpUUecKre 3aladyd Ha TMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemare 3amaum Ha J0Ka3aTEIbCTBO MaTEMAaTHYCCKUX OTHOIICHHHA U
HAXO0XKJICHUE TCOMETPUYCCKUX BEITMYMH 110 00pa3liaM WiIu ajJropuT™Mam, MPUMEHSS
W3BECTHBIC METOJIBI TIPH PEIICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a]1a4.

[IpuMeHAT,  TpOCTEWIME MPOrpaMMHBIE CpPEICTBA H  AJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI IIPH PEIICHUN CTEPEOMETPUYCCKHX 3a]1ay.

[IpuBOaUTE HPHUMEpPHl MaTEMAaTHUYECKHX 3aKOHOMEPHOCTEH B MPHUPOAC H
KU3HU, PacTiO3HABATh MPOSIBICHUE 3aKOHOB TEOMETPHUH B NCKYCCTBE.

[IpuMeHATh TONMyYeHHBIC 3HAHWS HA TMPAKTHUKE: aHAIM3WPOBATh pPeallbHbIC
CUTyalldd W TPUMEHATh H3Y4YEHHBIC IIOHATHUS B MPOIECCE TOWCKAa pPeIIeHUs
MaTeMaTU4IeCKh CHOpMyTUpPOBAaHHOW TPOOJIEMBI, MOJEIUPOBATh pPEaTbHBIE
CUTyalliM Ha S3bIKE TEOMETPHUM, WCCIEI0BaTh IIOCTPOCHHBIE MOJCIH C
UCII0JIb30BaHUEM TCOMETPUUCCKUX TIOHSATHI M TEOPEM, armapara ajareopsl; periaTh
PaKTHYECKHE 3a/1a9H, CB3aHHBIC C HAXOXKICHHEM T€OMETPUUECKUX BEJIUYHH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoasnsie | IlpakTuueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypchl
bubmuorexa [IOK
L Beezettiie B cTepeomeTpiio 10 https://m.edsoo.ru/1c209e37
5 [IpsiMbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bu6nmoreka [IOK
[TapannenbHOCTh NPAMBIX U INIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepnenquKyIsApHOCTD NPSMBIX U 12 bu6numoreka [IOK
IIJIOCKOCTEMN https://m.edsoo0.ru/1c209e37
bubmuorexa [IOK
4 VYTubl MEXy TPSAMBIMH M TUIOCKOCTSIMH 10 1 httos://m.edso0.ru/Lc209e37
bubmuorexa [JOK
> MuororparticH 1 1 https://m.edso0.ru/1c209e37
N bubmuorexa [IOK
6 OOBEMbI MHOTOrPaHHHKO o ! https://m.edsoo0.ru/1c209e37
7 [loBTOpEeHME: ceueHusi, paCCTOSHUS U YTJIbI 4 1 bubmmorexa [IOK
p ) P T https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5} 0
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11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaunmeHoBaHmMe pa3aeioB U TEM uudposBbIe
Ne n/m P Konrpoabusie | IIpakruyeckue (1udpp )
NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThbI
pecypchbl
butmmoreka [IOK
T 12
©J1a BpatleHHA https://m.eds00.ru/1c209e37
. bubnuorexa [IOK
ObbEmbL TEN 5 1 https://m.edsoo.ru/1c209e37
BexTopbl 1 KOOpIUHATEI B IPOCTPAHCTBE 10 1 bubmmorexa [OK
P P poctp https://m.edsoo.ru/1c209e37
[ToBTOpenue, 0600IIEHNE, 7 1 bu6nmorexa LIOK
cUCTeMaTHU3alus 3HaHUU https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 3 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanyecTBo yacoB JJIeKTPOHHbIE
Ne Jara nudpoBbIe
Tema ypoka Kontpoabnbie | IlpakTnyeckue p
n/n Bcero u3yuyeHusi | oOpa3oBaTeIbHbIE
padoTsI padoTsbI
pecypchl
OCHOBHBIE TIOHATHUS CTEPEOMETPHH:
TOYKa, MpsiMasi, MIIOCKOCTb,
npocTtpanctBo. [IpaBuna
1 M300paKeHUsI Ha PUCYHKAX: 1 bubamorexa [JOK
p pHeyH o https://m.edsoo.ru/aecc77cd
HU300paKeHUSI TUIOCKOCTEH,
napajiebHbIX IPSIMBIX (OTPE3KOB),
CepeIMHBI OTPEe3Ka
[Tonsarus: nepecekaronuecs
2 [UIOCKOCTH, IIEPECEKAIOIMECS IPAMAas 1 bubnmorexa LIOK
> 1eP p https://m.eds00.ru/2d8a9c99
Y TUIOCKOCTH
[Tonsatus: nepecekaronmecs
3 TUIOCKOCTH, MepPEeCEeKaIoIecs npsmas 1 bubmmorexa [JOK
- TTeP p https://m.edsoo.ru/db685e73
U TUIOCKOCTD
3HAKOMCTBO C MHOT'OTpaHHHUKaMH,

4 n300pa’keHrue MHOTOIPaHHUKOB Ha 1 bu6nuoreka [IOK
pPUCYHKaX, Ha IPOEKLMOHHBIX https://m.edso0.ru/a63959ed
yepTrexax
HauvanbsHble cBeieHNS 0 KyOe 1

5 OUpaMHUIE, UX Pa3BEPTKHU U MOJEIHN 1 bubmorexa [OK

P > 1% Paseep ' https://m.edsoo.ru/b30dff38
CeueHusi MHOTOTPaHHUKOB
but6mmoreka [IOK
6 HauanpHbie cBesieHus 0 KyOe u 1
a Y https://m.edso0.ru/3d8ffd32
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nupaMujie, X pa3BEPTKU U MOJIEIH.
CeueHust MHOTOTPAaHHUKOB

[TousTue 00 aKCMOMATUYECKOM

7 MOCTPOCHUU CTEPEOMETPUHN: AKCHOMBI bubmmorera LOK
P P PHH: https://m.edsoo.ru/0cc5c4fe
CTEPEOMETPUU U CIIEACTBHS U3 HUX
[TonsiTue 06 aKCHOMATHIECKOM
8 MOCTPOCHUH CTEPEOMETPUH: aKCHOMBI bubmmorexa [IOK
P P TP https://m.edso0.ru/239c8ch4
CTCPCOMETPUHN U CIICACTBHUA U3 HUX
[Tonatue 06 akcMOMaTHYECKOM
9 MIOCTPOCHUU CTEPEOMETPUHN: AKCUOMBI Brbmmorexa LIOK
p p TpHH: https://m.eds00.ru/65c6b106
CTECPCOMETPUHN U CIICACTBUA U3 HUX
[Tonsatue 06 akcHOMaTHYECKOM
10 MOCTPOCHUU CTEPEOMETPUHU: AKCUOMBI bubmmorera [IOK
P P PHH: https://m.edsoo.ru/258fc245
CTEPEOMETPUU U CIIEACTBHS U3 HUX
B3anMHOe pacnioniokeHue NpsMbIX B
11 IIPOCTPAHCTBE: NIepeCeKarouecs, bu6mmoreka [IOK
NapajulelIbHbIE U CKPEIIMBAIOLINECS https://m.edso0.ru/1a2520f6
npsiMbIe
[TapanienbHOCTb MPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
12 napaJiJICIIbHBIC IIPAMBIC B BI/I6JII/IOTCI(a HOK
p p . https://m.edso0.ru/93ad36b3
MPOCTPAHCTBE; MaPAIIEIbHOCTD TPEX
MPSIMBIX
[TapanienbHOCTh MPSIMBIX U
13 IJIOCKOCTEN B TPOCTPAHCTBE: bu6nuoreka [IOK
IlapanienbHOCTh IPSMON U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
bu6nuoreka [IOK
14 VYriisl ¢ COHaNPaBIEHHBIMA 1

https://m.edsoo0.ru/9f4071h9
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CTOpOHaMH

15 Yron mexay npsiMbIMU B bu6nuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
Yroi Mexay NpsAMbIMU B bubnuoreka [IOK
16
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapaytenpHOCTh MIIOCKOCTEN: bu6nuorexa LIOK
MapaJuieabHbIE TIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa napajjieNbHbIX TUIOCKOCTEN bubmmorera LOK
P https://m.edso0.ru/e504d656
[IpocTeiire mpocTpaHCTBEHHbBIE
19 (buUryphl Ha TIOCKOCTH: TETPAIT bubmmorexa LHOK
P + TETPAsD, https://m.edsoo.ru/4a28dc02
KyO, mapaJiienenumne;y
N but6mmoreka [IOK
20 Hoctpoerie ceerit https://m.edso0.ru/1d434d0f
. bubmuorexa [JOK
21 IT
OCTPOCHHE CCHeHII https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota mo Teme
29 "[IpsiMbIe U TIIOCKOCTH B bu6mmorexa [IOK
npoctpaHcTie. [lapamienbHOCTh https://m.edso00.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEH"
[leprieHIUKYASAPHOCTD NPAMOUN U
23 HJI(F))CKofTI/I'}l;e pneH UK E)m HbIC bubmmorera [IOK
+ HEPHCHIMRYILP https://m.edsoo.ru/b19f6a5d
MpsiIMbIe B IPOCTPAHCTBE
24 [Ipsimble mapanienbHbe U bu6nmnoreka [IOK
MEPIEHIUKYJISPHBIE K IITIOCKOCTH https://m.edsoo.ru/0ac11c95
IIpsimble nmapaiiensbHbie U bubnuoreka [IOK
25
MEPIEHINKYISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/ba545966
26 [Tpu3Hak nepreHIuKyIIPHOCTH bubmuorexa [JOK
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HpHMOﬁ " IIJIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 IIpu3Hak neprneHIuKyIIpHOCTH bu6nuorexa LIOK
MPSMON U TNIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubnuoreka [IOK
MEePHEHAUKYJIPHOHN TIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o mpsimoit bu6nuorexa LIOK
MEPIECHAUKYISIPHON TIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o nmpsimoit bu6mmorexa LIOK
MEePIECHANKYJISIPHOMN MIIOCKOCTH https://m.edso0.ru/7d18834b
[lepneHUKyIAp ¥ HAKIOHHBIE:

31 paccTosiHUE OT TOUYKHU JI0 MJIOCKOCTH, E‘[I:[)GSJ'I/I;I;T:;:;?|2230 47743
paccTosiHUE OT MPSMOU 10 TUIOCKOCTH o '
[leprieHquKYyNISAp U HAKIOHHBIE:

32 paccTosiHUE OT TOYKHU JI0 MJIOCKOCTH, Eggj;?:;;gﬁ}é 6fefadd
PacCTOSHKE OT MPSIMOI 110 IFIOCKOCTH T '
[leprieHTUKYNISAp U HAKIOHHBIE:

33 paccTosiHUE OT TOYKHU JI0 MIIOCKOCTH, E’[I;I[ZJ'I/I;I&T:;;ES}:%% 863
paccTosiHUE OT MPSIMOM J0 TIOCKOCTH T '
[lepnieHIUKYIIAp ¥ HAKIOHHBIE:

b K

34 paccTosiHUE OT TOYKH JI0 MIIOCKOCTH, h;i?;;fg;?ﬁ 1dbee22bc
paccTosiHUE OT MPSIMOM JI0 TUIOCKOCTH T '

35 VYTI1Bl B IPOCTPAHCTBE: YTOJ MEXIY bu6nmoreka [IOK
MPSMON U MIIOCKOCTHIO https://m.edso0.ru/6b61b2b4

36 JIByrpaHHBIN yroJl, TMHEHHBIA yIrOJ bu6numorexa [IOK
JBYTPaHHOI'O yIja https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yroJI, TMHEHHBIA yTroJ bubnmoreka [IOK
JIByTPaHHOIO yrja https://m.edsoo.ru/c7c777ed

38 [leprieHIUKYJISIPHOCTD MJIOCKOCTEH: bu6nmoreka [IOK
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MPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

IlepnesAMKYISIPHOCTD IIIIOCKOCTEM:

bu6muoreka [IOK

39
fprsHaK HeupHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEHN
IleprieH UK YIIPHOCTD INIOCKOCTEH
40 o II/I)3HaK Heynefl UKYJISIPHOCTH 1B bubmorexa [OK
p vp JUHKYIED ABYX https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 TeopeMa 0 TPEX HEpHEHAUKYIIIPAX bubmmorexa [OK
p P PHCHAMKYTAD https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TPEX MEPHEHAUKYIIIPAX bubmmorexa HOK
p RS PHCHIHKYIAD https://m.edsoo.ru/52188a7d
43 TeopeMma o TpEX NepHIEeHIUKYIIPaxX bubmmorexa [OK
p p PHCHIIYTAD https://m.edso0.ru/9f246736
KoHnTtponbHas paboTa mo Temam
44 "TleprnieH IUKYIAPHOCTD MPSIMBIX U bu6nuorexa LIOK
iockocTeil" u "Yriabsl MeXIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMM"
[TonaTrie MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHTBhI MHOTOI'PaHHUKA,
45 BBIITYKJIbIE Y HEBBIITYKJIILIE bubmmorexa LIOK
YK yK_, https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKHU; pa3BEPTKA
MHOT'OrpaHHUKa
[Ipusma: n-yroapHast npu3ma; rpaHu u
OCHOBAHUSI MIPU3MBI; TIpsiMast U bu6nunoreka [IOK
46
HaKJIOHHAs IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MIOJIHASI TOBEPXHOCTh MPHU3MBbI
47 [Tapannenenunen, NpsAMOYTrOIbHBINA bu6nmoreka [IOK

napauiCICnmIca u €ro CBOMCTBA

https://m.edso0.ru/8a7be683
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48

[Mupamua: N-yroabHas mupamuia,
TpaHU U OCHOBAHUEC THUPAMUIBI;
OOKOBast ¥ OJTHAS TOBEPXHOCTh
NHpaMHUIbI; IPABUIIbHAS U YCEUEHHAS
nupamMuIa

bubmuorexa [JOK
https://m.edsoo.ru/fblcd0a5

49

[TpaBuITbHBIE MHOTOTPAHHHUKH:
IMMOHATHEC ITPABUIIBHOI'O
MHOTr'OrpaHHUKa; MMpaBHUJIbHAasA IpU3Ma
U [IpaBUJIbHAs UpaMua, NpaBuJibHasA
TpeyroJyibHas MUPaMHIA 1
MIPaBUJILHBIN TETpadap; KyO

but6mmoreka [IOK
https://m.edso0.ru/074c8865

50

IIpencraBneHue o NpaBUIBHBIX
MHOIOTpaHHHUKaX: OKTa’Ip,
JOJEKadIp U UKOCAdIP.

bu6nuorexa [IOK
https://m.edsoo.ru/a0fdd5bf

o1

CummeTpust B IPOCTPAHCTBE:
CUMMETpPHUS OTHOCUTENIBHO TOUKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CHMMETpHUH B IUpaMUIAX,
napajuieJenuneax, NpaBUiIbHbIX
MHOT'OTpaHHUKAX

but6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

52

Briaucienue piieMeHTOB
MHOTOTPAaHHUKOB: pEOpa, IMaroHamu,

yTJIbI

Bbubnmuoreka [IOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas GOKOBOM MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU IIPSIMOM
MIPU3MBI, TUIOIIAh OCHOBAHHUI,
TeopemMa 0 OOKOBO MOBEPXHOCTH
MPSMON MPU3MBI

bubmuorexa [JOK
https://m.edsoo.ru/37d84157

54

[Tnomaas GOKOBOM MOBEPXHOCTH U

but6mmoreka [IOK
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MIOBEPXHOCTHU IIPABUIILHOW MUPAMMIBI,
Teopema O IIJIOMAIu OOKOBOM
IIOBEPXHOCTU YCEUYEHHOM NTUPaMUbI

https://m.edsoo.ru/5603e30b

Konrponsnas pabora o teme

but6mmoreka [IOK

55
"MHororpaHHuku" https://m.edso0.ru/a95f5c04
N bubmuotexa [JOK
% Homstie 00 0bneme https://m.eds00.ru/7ad0020b
.. bu6nmoreka [IOK
S OOBEM mupamu el https://m.eds00.ru/235171b3
N but6mmoreka [IOK
58 OOBEM mHpamH LI https://m.edsoo.ru/f47dfefd
. bubnuotexa [JOK
59 OOBEM mHpamH ! https://m.edso0.ru/79¢10312
N bubmuorexa [IOK
60 OOBEM mupamu el https://m.edsoo.ru/2faadc3f
. bubmuorexa [JOK
61 OOBEM pH3MLI https://m.eds00.ru/79853608
.. bu6nmoreka [IOK
62 O0BEM npH3Mb! https://m.edsoo.ru/1e053890
N but6mmoreka [IOK
63 OOBEM mpu3MEI https://m.eds00.ru/482d3f51
64 KonTponbHas pabota no teme bu6nuorexa [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edso0.ru/28a6573c
IT , 0000
65 c:cBTTe?vI[)aeTI:/IIZ (1)/1;103;2:11:111;116 [TocTpoenue bubmorexa [IOK
crba ' P https://m.edso0.ru/098bedad
CCYCHHI B MHOTOTPaHHUKE
66 [ToBTOpenue, o600IICHNE bu6numorexa [IOK

cUcTeEMaTHU3alus 3HaHUI.

https://m.edsoo.ru/f7792ba9
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BolunciieHue pacCTOsSHUN: MEXIY
JIBYMSI TOYKaMH, OT TOYKH JI0 MPSMOH,
OT TOYKH JI0 IJIOCKOCTH, MEXKITY
CKPEILMBAIOIIUMUCS MPSIMbIMU

67 HroroBas koHTposbHas paboTa

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

[ToBTOpenwue, 0600IIEHNE
cucTeMaTH3aIus 3HAHUI.
Boruucrnenue yrioB: MEx1y

68 CKPEILMBAIOIIUMUCS MPSMBIMH,
MEXIy MPSIMOK U TUIOCKOCTHIO,
JIBYTPaHHBIX YTIIOB, YTIIOB MEXKITY

IIJIOCKOCTAMU

bu6nmuorexa [IOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoka Konrtpoabubie | IlpakTuueckue op
n/n Bceero U3yuyeHHusi | 0o0pa3oBaTeJIbHbIC
padoTbI padoTbI
pecypchbl
Cdepa u map: neHTp, paamnyc,
1 IUaMeTp; INIOIAAb IOBEPXHOCTH 1 bubmorexa [OK
P> P https://m.edso0.ru/0341bc2b
cepsl
Biaumnoe pacnonoxenue chepsl u
but6mmoreka [IOK
2 IUIOCKOCTH; KacaTeJibHas IIJIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; iomaab cheps

3 N3ob6paxenue chepsl, mmapa Ha 1 bu6nuoreka [IOK
mockocTd. CeyeHust mapa https://m.edso0.ru/bc15f7f2
Hununapuueckasi IOBEPXHOCTbD,

4 oOpa3zyromye MUIHHAPUIECKON 1 bu6nuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.eds00.ru/6054b8cl
MTOBEPXHOCTH
Hununnp: ocHoBaHMS U OOKOBasI

5 MOBEPXHOCTh, 00pa3yromas u ocCh; 1 bu6nmoreka [IOK
IUIoIa s OOKOBOM M IOJHOMN https://m.edso0.ru/188f6216
MMOBEPXHOCTH
N300paxeHne nuanHapa Ha
wiockoctu. Pa3Béprka nununapa.

6 Ceuenus mIMHIPA (TUIOCKOCTHIO 1 bubmmorexa LIOK

. P ’ https://m.edsoo.ru/016e25eb
napaIeIbHON UITN
MEePIECHIUKYISIPHOU OCH [IUIUH/IPA)
bubmuorexa [IOK
7 Konnueckast mOBEpXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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o0pa3yromye KOHH4eCKON
ITOBEPXHOCTH, OCh U BEPILINHA
KOHHYECKOU ITOBEPXHOCTH

KOHyCI OCHOBAaHHC U BCpIINHA,

8 oOpa3yolas 1 och; MI0IAAb Bubmorexa ITOK
N N https://m.eds00.ru/897dd3b2
OOKOBOM M MOJTHOW TTOBEPXHOCTH
Yceu€HHbIN KOHYC: He u
9 BBICOTA; OCHOBaIZI/CIﬁ (1)46(13)213;?1;);: ) bubmmorexa IOK
’ https://m.edso0.ru/1468bab3
MOBEPXHOCTH
N3o6pakeHune KkoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
napaJijiesIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, TIPOXOASIIEH Yepes
BEpIINHY)

11 KoMOuHarwms ten BpameHus: 1 bu6nuoreka [IOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpasHHuK, ONUCaHHbINA OKOJIO

12 cthepsr; chepa, BIUCaHHAS B bu6nmoreka [IOK
MHOT'OTPaHHUK HJIU B TEJO https://m.eds00.ru/0b136158
BpaIICHUS

13 [Tonsitue 06 00bEMe. OCHOBHBIC bubmuorexa [JOK
CBOMCTBa 0OBEMOB TeI https://m.edso0.ru/26a03fb7

N but6mmoreka [IOK
14 OOBEM HHIHHApa, KOHYCa https://m.eds00.ru/5513d87b
N bubmuorexa [IOK
15 OObEM wapa 1 oA, chepe! https://m.edSO(I)_.[ru/d189bde2
16 [TomoGHBIC TENa B IPOCTPAHCTBE. bubmmorexa LIOK

https://m.edso0.ru/810cfleb
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CoOTHOIIEHUS MEXTY TUIOIIAISTMHU
MMOBEPXHOCTEH, 00bEMaMH
MOJOOHBIX TEJ

17 KonrtpomnbHas pabota o remam bu6nuoreka [IOK
"Tena Bpamenus" u "O6bembl Te" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha M10CKOCTH U B bubnuorexa LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxeHue ¥ BBIYUTAaHHUE BEKTOPOB bubmmorera [IOK
P https://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOPA Ha YUCIIO Brbmmorexa LIOK
p https://m.edsoo.ru/dee379eb
PasnosxeHnne BekTopa 1o TpéM
21 HEKOMILJIAHAPHBIM BEKTOpaM bubmmorexa LIOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuno mapannenenumnena
Pemenne 3amad, CBA3aHHEIX C
22 MIPUMEHEHUEM TPABUJII JECHCTBUH C bubmmorera [IOK
P P A https://m.edso00.ru/5a827900
BEKTOpaMu
KoopaunaTHO-BEKTOPHBII METOA
23 MIPU PEIICHUH TEOMETPHUSCKUX bubmorexa IOK
pup P https://m.edsoo.ru/d3alfe30
3a/1a4
IIpsimoyronbHas cucrema
24 KOOPAMHAT B IIPOCTPAHCTBE. bu6nuoreka [IOK
Koopaunats! Bextopa. [Ipocteiimue https://m.edso0.ru/48db7058
3a/1la4y B KOOpJIMHATaX
o5 Yron Mexay BEKTOpaMH. bu6nuoreka [IOK
CkansipHo€ MpOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluucnenue yrios Mexay bu6nmoreka [IOK

IIPAMBIMHA U INIOCKOCTAMHA

https://m.edsoo.ru/8efbe78e
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KonTponbhas pabora o teme

27 "BexTopsl 1 KOOpIWHATHI B 1 bubmorexa HOK
Pol I KOOPA https://m.edso0.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpenwue, 060061eHNE 1
cucreMarusanus 3HaHuil. OCHOBHbIE bubnmorexa [IOK
28 1
¢burypsl, pakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHAMETPUH
[ToBTOpenwue, 06001meHNE 1
cructemaTuzaius 3HaHuii. OCHOBHbIE bu6mmoreka [IOK
29 1
¢dburypsl, pakTbl, TEOPEMBI Kypca https://m.eds00.ru/078cd184
TUTAHUMETPUH
[ToBTOpeHue, 0600IICHNE U
cucTeMaTu3alys 3HaHui. 3anaun bu6mmoreka [IOK
30 1
IJJAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpeHme, 006001EeHNE 1
cHUcTeMaTH3alvs 3HaHUK. 3a1aun but6mmoreka [IOK
31 1
IJJAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpenue, 0600IIEHNE U
32 cucreMartusaius 3HaHuil. OCHOBHbBIE 1 bu6nuoreka [IOK
¢burypsl, GpakThl, TEOPEMBbI Kypca https://m.edsoo.ru/74b2ad91
CTepeoMETpUn
but6mmoreka [IOK
33 14 0 1
TOropai KOHIpOIGLHAT pabota https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 0600IIeHNE U 1 bu6nuoreka [IOK
crucTemMaTu3alus 3HaHUI https://m.edso0.ru/f465d10e
OBILIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

» Martemartuka: anrebpa v Hadalia MaTEMaTHYECKOTO aHalIn3a, TEOMETPHSL.
I'eomerpus, 10-11 knaccel/ Atanacsia JI.C., byry3o B.®., Kanomnes C.b. u np.,

AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA
Meroaudeckoe nmocooue K npeIMeTHON JIUHUKM YueOHUKOB 110 reomerpun JI. C.

ArtanacsH, B.®.byry3oBa, C.b.Kagomiiea u Jip.

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru
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