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HOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma ydeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS st
oOyuatomuxcst 10 —11 kimaccoB paszpabotaHa Ha ocHOBe DenepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPeAHEro 0o0IIero oopa3oBaHus,
C y4éTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, W TPAJAUIHA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzamnus nporpamMMbl oOecrieunBaeT OBJIAJACHUE KITIOYCBBIMU KOMIICTCHITUSIMU,
COCTABJISIFOIIIUMH  OCHOBY JISI CAaMOPA3BHTHS M HEMPEPHIBHOTO 0OO0pa30BaHUS,
IEJIOCTHOCTh OOIIEKYJIBTYPHOTIO, JUYHOCTHOTO U I[I03HABATEIILHOTO Pa3BUTHS
JUYHOCTH 00YYarOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxnocTe ydeOHOro Kypca TE€OMETPHUM Ha YPOBHE CPEIHEr0 OOIIero
oOpa3zoBanusi OOyCJIOBJIEHA TMPAKTUYECKOW 3HAYMMOCTHIO METANpeJIMETHBIX |
NPEAMETHBIX PEe3yJIbTaTOB OOYy4YeHHsS T€OMETPUM B HAINPABJICHUU JIMYHOCTHOTO
pa3BuTHs oOydaromuxcs, GopMHUpPOBaHUS (PYHKIIMOHAILHON MaTeMaTH4eCKOM
IPaMOTHOCTH, U3YUYEHUS IPYTUX YUCOHBIX TUCIUIUINH. Pa3BuTne y oOyuaromuxcs
MPaBUWIbHBIX MPEIACTABICHUM O CYHIIHOCTH U TMPOUCXOXKICHUU T'€OMETPUUECKUX
a0OCTpakiMii, COOTHOIICHUH PEaTbHOIO0 W HJACAIBHOTO, XapaKTepe OTPAKECHUS
MaTeMaTH4eCKOW HAyKOM SBJIEHUM M NPOLECCOB PEAJbHOIO MHpPA, MECTE
F€OMETPUHU B CUCTEME HAYK U POJIM MaTEeMaTUYECKOTO MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYUHOT'O MUPOBO33PEHUS
y4YalllMXxcsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTaliu B
COBPEMEHHOM OOIIECTBE.

['eomerpus siBasieTcs OAHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OO0ECIEeYMBAET BO3MOXKHOCTh H3YUYEHHS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOU HAMPaBIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbIUIieHHe, (GopMupyeMoe MpH HU3YYECHUH OOyYaronmMucs
MOHSATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJIC pEUICHUs] TeOMETPUYECKHX 3a7ay, YMEHHUE BBIJIBUTaTh M OIPOBEpPraTh
TUIIOTE3bl HETOCPEACTBEHHO MCIOIB3YIOTCS MPU PEHICHUH 337a4 €CTeCTBEHHO-
HAyYHOTO IIUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JIACTAX MEATENILHOCTH uesioBeka. OpueHTalusl 4yeloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHUaIbHOrO ObITHs, QopMma
OTPaXXEHUS OKPYXKAIOIIETO MUPA, YCIOBHE YCIEIIHOTO TMO3HAHUS U AKTHUBHOTO
npeoOpa3oBaHusi  JAeUCTBUTENIbHOCTH. OnepupoBaHHe  MNPOCTPAHCTBEHHBIMU
oOpazamMu O00BEIUHSIET pa3Hble BUAbl y4eOHOH U TPYIOBOH JEATEIbHOCTH,



ABIIIETCS OJHUM U3 MNPOPECCHOHAIBHO BAXKHBIX KAdyeCTB, MOATOMY aKTyallbHa
3aga4a (opMUpOBaHHUS Yy OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHHSI — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIHHOCTH 10 MHOTUM HaIlPaBICHUSIM.

Ilens ocBoeHust mporpamMmbl ydeOHOro kypca «l'eomerpus» Ha 0a3zoBOM
ypoBHE 00yueHus — 00I11eo0pa3oBaTeibHOE W OOLIEKYJIbTYpPHOE pPAa3BUTHE
oOyyaronuxcst  4yepe3  oOecrneyeHue  BO3MOXKHOCTM  MPUOOpETEeHUs U
VICIIOJIB30BAHUSI CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAaHWUM U  JCHUCTBUM,
creu(pUIHbIX T€OMETPUH, BOSMOKHOCTH YCIEIIHOTO MPOIOJKEHHsST 00pa30BaHUs
0 CIIEIUATBHOCTSIM, HE CBSI3aHHBIM C MPUKIIAIHBIM HCIIOJIH30BAaHHEM T€OMETPHH.

[Iporpamma no reoMeTrpuu Ha ©0a30BOM ypOBHE IMpeAHA3HAYEHaA IS
00y4aroluXxcsl CpeAHEN LIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTENbHBIX 3aTPyIHEHUN
Ha YPOBHE OCHOBHOTO 00mIero oOpa3zoBanms. Takum oOpazoMm, oOydaromuecs Ha
06a30BOM YpOBHE JOJKHBI OCBOUTH OOIME MAaTeMaTUYECKUE YMEHHS, CBA3aHHBIC
co crneuupuKod TeOMETPUU M HEOOXOJIMMBbIE IS KU3HU B COBPEMEHHOM
obmectBe. Kpome »TOro, oHM MMEIOT BO3MOXXHOCTh M3yUHUTh I€OMETpPHUI0 OoJee
riIyOOKO, €cliu B JaJbHEWIIEM BO3HHKHET HEOOXOIWMOCTh B T€OMETPHYECKHX
3HaHUAX B MPO(eCcCUOHATBHON AeATEIbHOCTH.

JlocTikeHHe 1eM  OCBOEGHHS TMPOrpaMMbl O0ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anay. [IpuoputreTHbIMM 3aJayaMM  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisiroTCS:

o (opMupoBaHHE TPEACTABICHHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYpPbl U OCO3HAHUE €€ B3aMOCBSA3H C OKPYKAIOIIUM MHPOM;

e (opMupOBaHHE MPEACTABICHUS O MHOTOTPAaHHHUKAaX M TejaxX BpalleHHus
KaK O BOKHEHIIMX MaTEMaTHYECKUX MOJENAX, MO3BOJISIONIUX OMUCHIBATH
Y U3y4YaTh pa3HbIC SBJICHHS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMEHHs pacro3HaBaThb Ha YepTekKax, MOJCISIX U B
pearbHOM MHpPE MHOTOTPAHHUKH U TEJla BPAIlCHNUS;

e OBJAJCHUE METOAAMM PEIICHMs 3a/lady Ha MOCTPOEHHUS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMEHHUSA OIEPUPOBATH OCHOBHBIMH TOHSATHUSIMH O
MHOTOTPaHHHUKAX U TEJIaX BPALICHHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QITOPUTMAMH  PEIICHUS  OCHOBHBIX  THIIOB  3ajad;
dbopMHUpOBaHHE  yMEHHUS MPOBOJIUTH  HECJOXKHBIE  JIOKa3aTeJbHbIC
paccy X JIe€HUsS B XOJ€ pELIEHHUS CTEPeOMETPUUYECKUX 3alad U 3ahad ¢
MPAKTUYECKUM CO/ICPKAHUEM;

e pa3BUTHUE  UHTEIUICKTYyallbHBIX ¥ TBOPYECKHUX crocoOHocTeN
oOydJaromuxcsi, MO3HABAaTEIbHOM  AKTUBHOCTHU,  HCCIEIOBATEIBCKUX
YMEHHM, KpUTUYHOCTH MBIIICHUS;



e (opmupoBanue byHKIIMOHATBHON IPAaMOTHOCTH, pEJIeBaHTHOM
F€OMETPUU: YMEHHME DPACIO3HABATH IPOSBICHUS TIE€OMETPUUYECKHUX
NOHATUM, OOBEKTOB W 3aKOHOMEPHOCTEH B peaJbHbIX KU3HEHHBIX
CUTYyallMsIX M TPU WM3YUYEHUU NPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (HOpMyIUpOBaTh WX Ha S3bIKE
Tr€OMETPUM U CO3JABATh TEOMETPUUYECKNE MOJAEIH, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKAN anmapar [Js PEUIeHUs NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4y, HHTEPIIPETUPOBATH U OLICHUBATH [TOJIyYEHHBIE PE3YIIbTATHI.

OTnUuuTENbHON OCOOEHHOCTHIO MPOrPaMMBbI SBIISIETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B HaAyajle €ro HW3y4YeHUs 3aJ]ad, pelIaeMblX Ha YPOBHE
UHTYUTHUBHOT'O MO3HAHUS, U ONPEJCIEHHBIM 00pa30M OpraHM30BaHHAs padoTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO U IPOCTPAHCTBEHHOTO
MBILIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JAJbHEUIIEMY U3yYECHUIO ITPEIMETA.

[Ipeanourenue oTaAETCS HATSATHO-KOHCTPYKTUBHOMY METOJY O0YyUYE€HUs, TO
€CTh TEOPETUYECKUE 3HAHUSI MUMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
IPAKTUYECKON JEATENBbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
ydaluxcsi B Kypce CTEPEOMETPUM IPOBOAUTCA 3a CUET pEIICHUS 3a4ad Ha
CO3JJaHME  TMPOCTPAHCTBEHHBIX 0O0pa3oB M  3a7a4y Ha  ONEpUpPOBaHUE
IPOCTPaHCTBEHHbIMH oOOpazamu. Coznanue oOpa3a IPOBOAUTCSA C OMOPOM Ha
HarJIAIHOCTh, a OIIepUpOBaHUE O0Opa3oM — B YCIOBUSX OTBICYEHHUS OT
HarJISAHOCTH, MBICIIEHHOTO U3MEHEHUS €70 UCXOIHOTO COAEPKAHUA.

OcHOBHBIE coepkaTenbHble TMHUKU Kypca «l'eomerpun» B 10—11 knaccax:
«MHororpanHukm», «lIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, « Teia BpaleHus»,
«BeKTOpBI U KOOPAMHATBI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUUECKUX YMEHUN
pacrpenensercss HE TOJBKO IO COJAEpkKaTelIbHBIM JIMHUAM, HO W IO TOJaM
oOy4eHHs Ha YPOBHE CpETHEro 00111ero 00pa3oBaHusl.

ConepxaHue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM PE3YJIbTATAM
OCBOECHHUSI paboueil mMporpamMmbl, paclnpeneNéHHbIM 10 rojaM oOOydeHus,
CTPYKTYPUPOBAaHO TaKuM 00pa3oM, 4YTOObI OBJAJICHUE TI'E€OMETPUUYECKUMHU
MNOHATUSIMU U HABBIKAMH OCYILIECTBIISIOCH MOCIJIEIOBATENIBHO U MOCTYIATENBHO, C
COOJIIO/IEHHEM IIPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUChH B
oOIIyI0 CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOy4YaroIIMXCA, pacluupss U
yray0isas e€, 00pasys MpoUHble MHOYKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3ydenue reomerpumn orBoaurcs 2 4yaca B Henenro B 10 knacce u 1 gac B
Hezemo B 11 kiacce, Bcero 3a Ba rojia 00yuyenus - 102 yueOHbIX daca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE  TIOHATHS  CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMaTHYECKOM TIOCTPOCHHHU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3anmHoe pacnosiokeHue MpsMBIX B INPOCTPAHCTBE: II€pECEKaroluecs,
napajuleNIbHble M CKpeluBaroniuecs mnpsamble. [lapaimensHOCTs NpsAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIEIBHBIE IPSAMbIE B IPOCTPAHCTBE;
NapauieIbHOCTh TPEX MPSMBIX; MAPAIIIETBHOCTh MPAMOM M TJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAaMM; YIOJd MEXAy NpPSAMBIMA B IIPOCTPAHCTBE.
[TapamienbHOCTD MIJIOCKOCTEN MapaJlyIeIIbHbIC IJIOCKOCTH; CBOICTBa
napajienbHbIX IUIockocTel. [lpocreifiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpadp, KyO, mapasiesenunes]; ToOCTPOCHHE CEUCHUH.

[leprieHAMKYIAPHOCTD NPSIMOM M IUIOCKOCTH: NEPIECHANKYIISPHBIE NPSIMbBIC B
IPOCTPAHCTBE, NPSAMBIE NAPAJUICIBHBIE W MEPIECHANKYISPHBIE K IIOCKOCTH,
NpU3HAK NEPHEHAUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpemMa O IpsSMOU
NEPIEHAUKYIJSIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKIY IPSIMOU U
IJIOCKOCTBIO;  JABYTPAaHHBIM  yroj, JIMHEHMHBIM YroJ JBYTPaHHOTO  yTJIa.
[leprieHIMKYISp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 NIJIOCKOCTH, PACCTOSIHUE
OT TpsAMOM 10  IJIOCKOCTH,  MNpOeKiuss  (GUrypel  Ha  IJIOCKOCTb.
IlepnieHIMKYIAPHOCTD  IJIOCKOCTEW: MPU3HAK  IEPIEHIUKYJSIPHOCTH  ABYX
IJIOCKOCTEN. Teopema o TpEX NEPHEHAUKYISPaX.

MHoOrorpaHHuKH

[ToHsITHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPaHHUKA, BBIMYKJIbIE
Y HEBBIITYKJIbIC MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronpHas
OpU3Ma; TPAaHU U OCHOBAHUS MPU3MBI; MpsMas U HAKJIIOHHAs MPU3MbL; OOKOBas U
NOJTHAs IIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cBoicra. Ilupamupa: N-yronpHas nupamuga, TpaHd U
OCHOBaHUE MUPaMUIbl; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U
yced€éHHas nupamMuaa. OJEMEHTbl Npu3Mbl W nupamunabl. lIpaBunbHbIe
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUMKA; MPABUJIbHAS MPU3MaA U
NpaBWJIbHAs MHUPAMUIA; NpPaBUJIbHAs TPEYrojibHas MNHUpPaMHUAA W TPaBUIIbHBIN
TteTpa’ap; KyO. IlpencraBieHne O MpaBUIBHBIX MHOIOTPaHHUKAX: OKTadp,
noaekadap u ukocadap. CeueHnst npu3Mbl U TUPAMHUJIBI.

CummMeTpust B IIPOCTPAHCTBE: CUMMETPHS OTHOCHUTENIBHO TOYKH, MPSAMOW,
IUIOCKOCTH.  JJEMEHThl CUMMETPHUM B  NHMPAaMUJAX, HapaJlIeleluIenax,
IIPAaBWJIBHBIX MHOTOTPAHHUKAX.



Brruucnenne 5SJIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, WaroHaiv, YIJIBL.
[Inomane OOKOBOW IMOBEPXHOCTH U IMOJHOM IOBEPXHOCTU MPSIMOM IMPU3MBL,
IJIOLAJAb OCHOBAaHWUM, TeopemMa O OOKOBOM MOBEPXHOCTH NPSIMOW MPHU3MBIL.
[Inomans OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHUPaAMUIbI,
TeopeMa O IUIomaau yceuéHHoW mnupamuapl. [lonstue o0 o0béMe. OO0BEM
UPaMUIbI, TPA3MBI.

[Tono6nsie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKIY IUIOIIASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI00HBIX TEJL.

11 KJIACC

TeJsia BpameHus

Hunmuuapuueckas IIOBEPXHOCTb, oOpa3ytomue UMJIMHAPUYECKOU
MOBEPXHOCTH, OCh LWJIUHJAPUYECKON mMoOBepXHOCTU. [lumuHap: OCHOBaHUS U
OOKOBasi TMOBEPXHOCThb, OOpa3ylollas MU OCh, IUION[aAh OOKOBOW M TOJIHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOoM moBepxHOCTH. KOoHYyC: OcHOBaHME U BeplrHa, 00paszyromias
U OChb, IUIOIIQJlb OOKOBOM W TIOJHOM TIIOBEPXHOCTH. YCEUEHHBIM KOHYC:
o0pa3sylolire U BhICOTA; OCHOBAHUS U OOKOBasi TOBEPXHOCTD.

Cdepa um mrap: meHTp, paauyc, AMAMETP; IUIONIAb TOBEPXHOCTH CQEpHI.
B3anmMHoe pacnonoxenue chepsl U MIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
IJI01a/1b CEephI.

N3o0pakeHue Ten BpalieHus Ha MIOCKOCTH. Pa3BEpTKa UIMH]IpA U KOHYCA.

KoMmOvHanmu Tem BpameHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
onmucaHHbIH OKOJIO cdephl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WU TEJIO
BpaIICHUS.

[TonsTre 06 06BEMe. OCHOBHBIEC CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
OpsIMOYTOJIBHOTO Mapajulesienunena v ciaeactBus U3 He€. OO0bEM IMIMHIpA,
KoHyca. O0BEM 11apa u mIomaab cepsol.

[TogoOubie Tenma B mnpocTpaHcTBe. COOTHOILIGHUS MEXAY IUIOHIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TT0I00HBIX TEJL.

Ceuenust muavHApa (TapauieIbHO M MEPIEHAUKYISPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAHHMIO M MPOXOJAIIEe 4Yepe3 BEpIIMHY), CEUEHUs
niapa.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

Bekrtop Ha miockoctu U B mpoctpaHcTBe. ClioKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBwio mapamnenenunena. Pemienwe 3amad, CBSI3aHHBIX C
IPUMEHEHUEM IIpaBUJl JACUCTBHM € Bekropamu. lIpsaMoyroneHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTOoJl MEXIy Bekropamu. CKaISIpHOE IPOU3BEICHHUE BEKTOPOB.
Bpruncnenue yriioB Mexay OpsIMBIMH U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IPU PELICHNHU T€OMETPUUECKUX 3a]1a4.



IHNIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yibTaThl OCBOCHMS MPOTrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxxnanckoe BociMTaHue:

c(hOpMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO WIEHAa POCCHUHCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoLenyp TpaxIaHCKOro ooOmectBa (BbIOOPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICICTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUH C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IpaxAaHCKOW UICHTUYHOCTH, YBOXKCHUS K
MPOILIOMY U HAaCTOSIIIEMY POCCUICKONW MAaTEMATHKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCHMCKUX MATEMATHUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKEHHN B JIPYrMX HaykaxX, TEXHOJIOTHAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUEM Ty XOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMS, JTHUYECKOrO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JIOCTUKEHUN HAYKU U AEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOT'O BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO Oy ayIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKJIIOYAs ICTETUKY MATEMATHYECKHX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajaad, peuieHui, paccyKIeHUM;
BOCIIPUUMYHUBOCTBIO K MATEMAaTUYECKUM acll€KTaM Pa3jnyHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBHIO YMEHHUS TPUMEHSITh MaTEeMaTUYeCKue 3HaHHUS B
UHTEpecax 3JJ0pOBOTO U O6e30macHoro o0pasa KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0pOBBIO (3710pOBOC IMHUTAaHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHH U

OT/bIXa, peryJisipHas duznueckas AKTUBHOCTb); (uznyecKoro
COBEPILIEHCTBOBAHMUS, npu 3AHATHIX CHOPTUBHO-037]0POBUTEIBHOM
TSI TEIbHOCTBIO.

TpyaoBoe BocniuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHEM LIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pazinuHbiM  chepaM  NMPOdECCUOHAIBHOM  JACATEIBHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ TMPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oymymieir mpodeccun u pearr30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHEI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy OOpa3oBaHHIO U
caMoOOpa30BaHUIO Ha MPOTSIKEHUU BCEW JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PEIICHUH IPAKTUYECKUX 3314 MaTEMATUYECKON HAITPABJIEHHOCTH.

JKOJIOru4ecKoe BOCIMTAHUE:

c(hOpPMHPOBAHHOCTHIO JKOJOTUYECKON KYJNbTYphl, TMOHUMAHUEM BIIUASHUS
COLMAJIbHO-DKOHOMHYECKHUX IPOLECCOB HA COCTOSHUE NMPUPOJHOM M COLMAIBHOU
Cpelbl, OCO3HAaHMEM TJIOOAIBHOIO XapakTepa HSKOJIOTMYECKUX MpoOJeMm;
OpPUEHTAllMed Ha NPUMEHEHHWE MATEMATUYECKUX 3HAHUW Ul pELICHUs 3aJad B
0o0JIacCTH  OKpYXKaloleld Cpenbl, IJIaHUPOBAHMS TOCTYNKOB M OIEHKH WX
BO3MOJKHBIX ITOCJEACTBUN JJIs1 OKPYKAKOIIEN CPELBI.

IleHHOCTH HAYYHOI'O O3HAHMS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAYKH M  OOUIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEMaTUYECKOM HayKH Kak c(epbl YeJIOBEUYECKOW MAesTeIbHOCTH, ITAloB €€
pa3BUTHS M 3HAYMMOCTH JJISI PA3BUTHS LMBWIM3ALHUH; OBJIAJACHUEM S3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTYpOM KakK CPEACTBOM IIO3HAHUSA MUPA;
TOTOBHOCTBIO OCYUIECTBIIATh INPOEKTHYK0 M HCCIEHOBATEIBCKYIO AESATEIbHOCTD
VHWBUIYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATBI

MetanpenmeTHble pe3ybTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCliCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0eUCTNEUAMU.

1)  Vuusepcanvnvlie = noznasamenvHvle  Oelicmeus, — 0Oecnedusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX HNPOUECCO8 00YUAOWUXCS (0C8OeHUe
Memo0o8  NO3HAHUA ~ OKpYXCamowe20  Mupa;  npumMeHeHue  J102U4ecKux,
uccnedosamenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBble Jjornueckue aeiicTBUs:

e BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIIEHWH MEXAY TMOHATUSIMH; (HOPMYIUPOBATH
OTpeNecHUsT  TOHSATWH; YCTaHABIMBATh CYIICCTBEHHBIA  TPH3HAK
KJaccu(ukanmy, OCHOBAaHUS JUisi OOOOIIEHUS W CpaBHEHHUS, KPUTEPHUU
MIPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (QOpMyIUpPOBaTH W  MNPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (aKTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHHSIX;



npejjiaratb ~ KpUTepUM  JUIsl  BBIABICHUS  3aKOHOMEPHOCTEHM U
IIPOTUBOPEYHIL;

e JI€JIaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHHUM, YMO3aKIIOUEHUM 110 aHATIOTUH;

e TMPOBOJIUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBa MaTeMaTH4YEeCKUX
YTBEPKIEHUM (TPsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIHUIO,
MPUBOJUTh TMPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBO/JIbI;

e BBIOMpATh CHOCOO pemieHus y4eOHOW 3amayn (CpaBHMBATh HECKOJBKO
BApDUAHTOB pEIlICHUs, BBIOUpPATh HauboJee NOAXOMAUMNA C Y4ETOM
CaMOCTOATENILHO BbIIENIEHHBIX KPUTEPHUEB).

ba3oBble ucciaegoBaTe/bCKue 1efiCTBUS:

e HCHOJIb30BAaTh BOMPOCHI KaK HMCCJIEIOBATEIbCKUM MHCTPYMEHT MO3HAHUS;
(bopMyIMpOBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpolIemy,
yCTaHaBIMBAaTh HUCKOMOE W  JaHHOe, (QopMUpOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UINIO, MHEHUE;

e TMPOBOJIUTH CaMOCTOSITEIILHO CIUJITAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJEIOBAHUE II0 YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BeKTa, SIBICHHS, TIPOIECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, MPOIECCAMU;

e CaMOCTOSITENBHO (OPMYJIHUPOBATH 0OOOIIEHHS U BBIBOJBI MO pE3yJibTaTam
MPOBEIEHHOTO HAOJIOJCHUS, HMCCIIEIOBAHUsS, OIEHUBATh JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHHIA;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOLECCA, & TAKKE BbIJIBUIAThH
MPEOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumei:

e BBIBIATH JACPUIUTH UHPOPMALIMH, JTaHHBIX, HEOOXOIUMBIX NI OTBETa
Ha BOIIPOC U JJIsl PEILICHUS 33]1a4u;

e BbpIOMpaTh HUHGOPMAIMIO W3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHUPOBATH MH(POPMAIUIO
Pa3IUYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypHpOBaTh WH(MOPMAITUIO, TIPEACTABIATH €€ B pa3INUHBIX (HopMmax,
WJLTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaJEKHOCTD uH(pOpMaLIIH o CaMOCTOSTENILHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie KOMMYHUKAMUGHbBlEe  Oelicmeus,  o0becneuugarom

chOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00YUaAOUJUXCHL.

OO0uenue:



BOCIIpUHUMATh W (GOPMYJIHpPOBATH CYXKICHHUS B COOTBETCTBUU C
YCIOBUSAMH U 1EISIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX U NMHUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy pelIeHus 3aa4ui, KOMMEHTUPOBATh IIOJy4YEHHBIN PE3yJIbTaT;

B X0JI€ 00CYKJIEHU 3a/1aBaTh BOIIPOCHI IO CYIIIECTBY 00CYK/IaeMON TEMBI,
npo0JieMbl, pelllaeMoil 3a/1auu, BbICKa3bIBaTh UJI€H, HAIICJICHHbBIE HAa TTIOUCK
pELICHUsI;, COMOCTAaBJISATh CBOM CYXKICHUA C CYXICHHUSIMH JPYTUX
YYaCTHHKOB JUaiora, oOHapy>KWBaTh PAa3IMuMe U CXOJCTBO IMO3UIIMM; B
KOPPEKTHOU GopMme HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS,
NPEJCTaBIAThL  PE3yJbTaTbl  PEHICHUS  3aJa4d,  JKCIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS ¢ YIETOM 3a]1a4 TIPE3CHTAIMU U OCOOCHHOCTEH ay AUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMMATh W HWCIOJh30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHAUBUIYATBHON paOOTHI MPU PEIICHUH YYEOHBIX 3a/1a4; MPUHUMATh I1eITh
COBMECTHOH JCSATENbHOCTH, IUJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOMN
paboThl, pacTipenensiTh BUABI padoT, TOTOBapUBATHCS, 00CYXKIATh MPOIIECC
U pe3yabTatr paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B TPYNIOBBIX (popmax padoThl (00CY)AeHHSI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» U WHBIEC); BBINOJIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOW JIEUCTBHS C JAPYTUMH YjIe€HAMH KOMAaHJIbI;
OIICHWBATh KAa4Y€CTBO CBOCTO BKJaJa B OOIIMA MPOIYKT IO KPHTECPHUSM,
chOpMyIMPOBAHHBIM YYACTHHKAMU B3aUMOICHUCTBUSI.

Vuueepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 33]]a4i, BEIOUPATh CIIOCO0 peIICHHSI
C Y4ETOM MMEIOITUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUIN C YIETOM HOBOM
nH(pOopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABbIKAMM  TO3HABATEIbHOM peQIeKCMM KaK OCO3HaHUS
COBEPILIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3yJIbTATOB;
BIAJETh CHoco0aMU CaMONPOBEPKH, CAMOKOHTPOJISI —mpolecca |
pe3yJibTaTa PEIICHUSI MATEMATUYECKOU 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh MpPH PEIICHUU
3a71a4i, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIIEHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa MU U YCJIOBUAM, OOBSICHATH
IIPUYUHBl JTOCTHKECHHUS WIM HENOCTHKECHHUS DPE3YJIbTAaTOB AECATEIBHOCTH,
HaXOJIUTh OMIMOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEJMETHBIE PE3YJIbBTATBI

10 KUIACC

OmnepupoBaTh MOHATUSIMH: TOYKA, TIPsIMasi, TIOCKOCTb.

[IpuMeHSITh aKCHOMBI CTEPEOMETPUU U CICICTBUS M3 HHUX IMPH PEHICHUH
r€OMETPUYECKUX 3a]1aY.

OmnepupoBaTh NOHITHAMU: MMAPATUICTLHOCTD U MEPIEHINKYIISIPHOCTD MPSIMBIX
Y IUNIOCKOCTEN.

KrnaccuduiupoBars B3aWUMHOE pACIIOJIOKCHHE TIPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHUSIMH: ABYTPAaHHBIA YTroJ, TpPaHW JBYTPAHHOTO YTJIa,
pedpo IBYIpaHHOTO YTJia; JUHEHHBIM YroJl JBYTPAaHHOTO YIJIa; TpajycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBarh TOHATHSIMH: MHOTOTPAHHWK, BBINYKJIBIH W HEBBITYKJIBINA
MHOTOTPAaHHHK, JIEMEHTHI MHOTOTPaHHUKA, TPAaBWILHBI MHOTOTPAaHHUK.

Pacro3HaBaTh OCHOBHBIE BHUIbI MHOTOI'PAHHHMKOB (ITMpaMuia; TpuU3Ma,
PSIMOYTOJIbHBIN Mapaliiesienurie, Kyo).

KmaccudummpoBarh ~ MHOTOTpAaHHHWKH,  BBIOMpass ~ OCHOBaHUSA IS
Kkiaccu(ukanuy  (BBITYKJIbIE W HEBBIMYKJIBIE MHOTOTPAHHWKHU; TPABUIbHBIE
MHOTOTPaHHHKH; TIPSMbIC U HAKJIOHHBIE TIPU3MBI, TTapalIeIICITUTICBI).

OnepupoBarh MOHATHUAMH: CEKYIIasi TNIOCKOCTh, CEYCHHE MHOTOTPAaHHHUKOB.

OOBACHATH IPUHITUIIBI IOCTPOCHUSI CEYEHUH, UCTIONB3YS METO]] CJICIOB.

CTpouTh CEUECHHUS MHOTOIPAHHUKOB METOJIOM  CJIEJOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTE)KH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (UTYp: BUI
CBEpxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKIECHUE TEOMETPUUECKUX BEIMUWH IO 00pa3Iiam Win
anropuT™MaM, TPHUMEHSS HW3BECTHBIC AHAIMTUYECKUE METOJbl TIPHU PEHICHUU
CTaH/JIAPTHBIX MAaTEMaTUYECKUX 33/1a4 HA BBHIYMCICHUE PACCTOSIHHA MEXTY IBYMsI
TOYKaMHU, OT TOYKA JO TPSIMOHM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENTUBAIOIIUMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE TCOMETPUICCKUX BEJIMYUH 10 00pa3aM WiIu
QITOpUTMaM, TIPUMEHSS HW3BECTHHIC AHAIUTHUYECKHE METOABl TIPU PEIIeHUHU
CTAaHJAPTHBIX  MAaTEMAaTHYCCKUX 3aJad Ha  BBIYUCIICHHUE YIJIOB  MEXIY
CKPENIMBAIOIUMHUCS TPSIMBIMH, MEXKIYy TNPSIMOM H  TUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Brruncnars oObEMBI U IJIOMIAIM TTIOBEPXHOCTEM MHOTOIPAaHHUKOB (IIpU3Ma,
nMpaMusia) ¢ TMpUMEHEHUEeM (QOopMys; BBIYUCIATH COOTHOIIEHUS MEXIY
IJIOIIAISIMU TTIOBEPXHOCTEH, 00bEMaMH TTOJOOHBIX MHOTOT'PAHHUKOB.

OnepupoBarh MOHATHUSMU: CUMMETpPUS B TIPOCTPAHCTBE; ILEHTP, OCh H
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U TIOCKOCTh CUMMETPUU (PUTYPHI.

N3BnekaTh, mnpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTexax U
PUCYHKAX.

[Ipumensarp TeoMerpudeckue GakThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANOoIAratoluX HECKOIbKO IAroB PEUICHUS], €CJIM YCIOBUS MPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

[IpuMeHsTh mpoCTEHIIME MPOrpaMMHBIE  CpPEICTBA M JIJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOIUTH NpHUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
KWU3HU, PACTIO3HABATh MIPOSIBJIEHNE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJSy4YEHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATh pPEAJIbHBIC
CUTYyalluM W TMPUMEHATh W3YUYECHHBIE TOHSTHUA B MPOLECCE IOKWCKA PEUICHUA
MaTeMaTH4ecku CHOPMYJIMPOBAHHOW TPOOJEMbI, MOJEIUPOBATh peajbHbIC
CUTyallUh Ha $3bIKE T[E€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX TIOHITHI U TEOPEM, armapara ajareOpsbl; penarhb
MPAKTUYECKUE 3a]]a4, CBA3AHHbBIE C HAX0XKICHUEM T€OMETPUUECKUX BEJIMUMH.

11 KIIACC

OnepupoBaTh TOHITHSAMHU: IWJIWHIAPHYECKAs MOBEPXHOCTh, OOpa3yroIIHe
HUJUHIPUYECKOM  TMOBEPXHOCTHU;  IWJIMHAP;  KOHHUYECKas  MOBEPXHOCTb,
oOpa3yrolre KOHHYECKON MOBEPXHOCTH, KOHYC; cpepruecKasi IOBEPXHOCTb.

Pacnio3naBats Tena BpameHus (IWIMHIP, KOHYC, cdhepa U map).

OOBACHATH CITOCOOBI MOTYUYEHHUS TE BPAILICHHUS.

KnaccudunmpoBaTts B3auMHOE pacroyioskeHue chepbl U MIOCKOCTH.

OnepupoBarh NOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CEerMEHTA; IIAPOBOW CJIOM, OCHOBAaHUE IIAPOBOI0 CJIOS, BBICOTA LIAPOBOTO CIIOS;
11apOBOM CEKTOP.

Beuucnare  00bEMBI M TUIOIIAAW  TOBEPXHOCTEW TEJI  BpalllCHHS,
re€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYyII.

OnepupoBaTh TMOHSATUSIMH: MHOTOTPaHHUK, BIHCAHHBIK B chepy
OMMCaHHBIA OKOJIO cdephl; chepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpalleHUS.

BbIYucasaTh COOTHOIICHHUS] MEXAY IUIOMAISIMU MMOBEPXHOCTEH U 00bEMaMHU
MOTO0HBIX TE.



N3o0paxkats m3ydaembie (GUTYPHI OT PYKH W C NPUMEHEHHEM TPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonaHATh (BBIHOCHBIE) ITIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
duryp: BuI cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUA.

W3Bnekarb, WHTEPHPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO HA yepTexax U
PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpinonHATE [EUCTBUS CIOXKEHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHU 00JIaJAIO0T.

[IpuMeHATH MpaBUIIO Mapajuieienuneaa.

OnepupoBarh NOHATUSIMU: I€KAPTOBBI KOOPANHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXKIY
BEKTOPAMH, CKAISIPHOE POU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBI.

HaxoguTe cymMmMy BEKTOPOB M NMPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEKAY
BEKTOPAMH, CKaJsIPHOE TMPOM3BEACHUE, PACKIAIbIBaTh BEKTOpP MO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTs reomeTpuyeckue (akTbl JUIsl PELICHUS CTEPEOMETPUUYECKUX
3a1a4, TPEANOJIAraloINX HECKOJIBKO [IAroB PEIICHHUs], €CIIN YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pewars mpocreiimme reoMeTpUYecKue 3aladyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemarep 3amaum Ha J0Ka3aTeNbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HAXOXKJEHUE FEOMETPUUYECKUX BEJIMYUH 10 00pa3liaM Wi alropurMam, IpuMeHss
W3BECTHBIE METO/IbI IPU PELICHUH CTAaHAAPTHBIX MATEMATUYECKHUX 3a/1a4.

[IpuMeHsTh OpoOCTEWIIME MPOrPaMMHBIE  CpPEICTBA M DIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKHX 3a/1a4.

[IpuBomuTh NpUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEN B MPUPOAE H
YKU3HU, PACTIO3HABATh MIPOSIBJIEHNUE 3aKOHOB T'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJMy4YEeHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh DPEAJIbHBIC
CUTyallUh W TPUMEHATh HW3YYEHHBIE IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTEMaTUYECKU CPOPMYJIMPOBAHHON MPOOJIEMBbI, MOJACIUPOBATH pealbHbIC
CUTyallUM Ha $A3bIKE TIE€OMETPUHU, MCCIEAOBAaTh IIOCTPOCHHBIE MOJACIH C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHIATHI M TEOPEM, annapara aareOpsbl; pemarb
IPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEITUYNH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Kontpoabubie | IlpakTunueckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTesibHbIE
padoThI padoThbI
pecypchl
bu6muoreka [IOK
1 B 10
BE/ICHIE B CTEPCOMEIPHIO https://m.edso0.ru/1c209e37
5 [IpsimMbIe M TUIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnmoreka [JOK
[TapannenbHOCTh NPSMBIX U IUNIOCKOCTEN https://m.edso0.ru/1c209e37
3 IlepnieHqUKyYIAPHOCTD NPSMBIX U 12 bu6mmorexa LIOK
IJIOCKOCTEMN https://m.edso0.ru/1c209e37
but6mmoreka [IOK
4 1 1
VYT MEKTY IPMBIMH U TUTOCKOCTSIMH 0 httos://m.edso0.ru/1c209e37
bubmuorexa [IOK
M 11 1
0 HOTOTPATHIKH https://m.edso0.ru/1c209e37
N bubmuorexa [IOK
6 06 9 1
DOMBI MHOTOTPAHHIKOB https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
7 IT : 4 1
OBTOpPEHHUE: CEUCHHUS, PACCTOSIHUS U YTJIbI httos://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5} 0



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

11 KJIACC

KoanuectBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHmue pa3jiesioB U TeM (undposrbie)
Ne n/m Konrpoabubie | IIpakTHyeckue
NMPOrpaMMbI Beero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
T 12
©J1a BpatieHist https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
5 1
OOBEMEL TEN https://m.edso0.ru/1c209e37
BekTopsl M KOOpAMHATEI B IPOCTPAHCTBE 10 1 bubmorexa OK
p P poctp https://m.edsoo.ru/1c209e37
[ToBTOpenue, 0600IICHNE, 7 1 butmmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edso0.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0



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

HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasnbie | IlpakTnyeckue
n/m Bcero U3y4eHusi | oOpa3zoBaTejbHbIE
padoTsI padoTsbI
pecypchl
OCHOBHBIC TIOHSITHS CTEPEOMETPHH:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpanctBo. [IpaBuna
1 n300pakeHUST Ha pUCYHKaX: 1 bubmorexa [JOK
p pucy o https://m.edsoo.ru/aecc77cd
M300paKeHUS TIOCKOCTEH,
napasuieIbHBIX MPSMBIX (OTPE3KOB),
CEpeIMHBI OTPE3Ka
[TonsTus: nepecexaromumecs
2 [UIOCKOCTH, IIEPECEKAIOIIMECS IPAMAst 1 bubmmorexa [OK
> T°P P https://m.eds00.ru/2d8a9c99
Y TUIOCKOCTh
[ToHsTHS: TIEpeceKarOIIUeCs
3 IUIOCKOCTH, IIEPECEKATOIIINECS IPAMAST 1 bubmorexa LOK
> TeP P https://m.edsoo.ru/db685e73
1 TUTOCKOCTH
3HAKOMCTBO C MHOI'OTpaHHUKaMH,

4 n300pakeHe MHOTOI'PaHHUKOB Ha 1 bu6nmoreka [JOK
PUCYHKaXx, Ha IPOCKLIMOHHBIX https://m.edsoo.ru/a63959ed
YepTeKax
HauanbHble cBeficHUs 0 KyOe U

5 MUpaMUIE, UX PA3BEPTKU U MOJEIIU 1 bubnnorexa [IOK

P > 1% Paseep ' https://m.edso0.ru/b30dff38
CeveHus MHOTOTPAaHHUKOB
bubmuotexa [JOK
6 HavanbeHbie cBeleHUs 0 KyOe 1 1

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



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

IMAPaMUIE, UX Pa3BEPTKU U MOJECIIH.
CeueHust MHOTOIPaHHUKOB

[TousTHe 00 aKCHOMATHYECKOM

7 MIOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI bubmmorera LOK
P P TP https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPUH U CIEACTBUS U3 HUX
[TonsiTre 06 aKCHOMAaTUYECKOM
8 MMOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI bubmmorexa [JOK
P P pt: https://m.edso00.ru/239c8ch4
CTEPEOMETPUH U CIICACTBUS U3 HUX
[TonsiTe 06 akCHOMaTUYECKOM
9 MMOCTPOCHUU CTEPEOMETPHUH: AKCUOMBI bubamorexa [IOK
P P TP https://m.eds00.ru/65c¢6b106
CTEPEOMETPUHU U CIICACTBUS U3 HUX
[TonsiTrie 06 aKCHOMaTHYECKOM
10 MIOCTPOEHUHU CTEPEOMETPHUH: AKCUOMBI Bubmmorexa [JOK
p p TpHH: https://m.edso0.ru/258fc245
CTEPEOMETPUH U CIIEACTBUS U3 HUX
B3anMHOe pacnionokeHue NpsMbIX B
11 IIPOCTPAHCTBE: IEpeCeKaroIuecs, bubnuoreka [JOK
MapaJuyIeIbHbIE U CKPEILMBAIOIINECS https://m.edsoo.ru/1a2520f6
psIMbIE
[TapamienbHOCTB NPSIMBIX U
IJIOCKOCTEMN B TPOCTPAHCTBE:
12 napasjiejabHbIe MPSMbIC B bubmorexa HOK
P P " https://m.eds00.ru/93ad36b3
MIPOCTPAHCTBE; NaPAJUIEIIBHOCTD TPEX
MIPSIMBIX
[TapamienbHOCT NPSIMBIX U
13 IJIOCKOCTEMN B IPOCTPAHCTBE: bubnuoreka [IOK
[TapamienbHOCTb IPAMOU U https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
bubmuotexa [JOK
14 Vribl ¢ COHaNPaBICHHBIMA 1

https://m.edsoo.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
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CTOPOHAMH

15 VYron Mexy npsiMbIMU B bu6nuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo0.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 ITapamienbHOCTh INIOCKOCTEM: bu6nuorexa [IOK
IapajuleIbHbIC INIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH Bubmmorera [JOK
https://m.eds00.ru/e504d656
[Ipocreiinme npocTpaHCTBEHHBIE
19 (GUryphl Ha TIOCKOCTH: TETPAdIP, bubmmorexa LOK
https://m.edso0.ru/4a28dc02
KyO, mapaJyienenumnes
. but6mmoreka [IOK
20 Hoctpoenie ceeriit https://m. eds00.ru/1d434d0f
. bubnmoreka [JOK
21 Hoctpoerine ceternii https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
29 "[IpsiMble ¥ TIOCKOCTH B bubnmoreka [JOK
npoctpaHctse. [lapamiensHOCTh https://m.edso00.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEN"
[leprieHAMKYIAPHOCTD NPSAMOUN U
23 HJ'I(l)DCKOCTI/IZ};'Iepli'leHI[I/IKyIJ)'I}IpHLIe bubmorexa TOK
https://m.edsoo.ru/b19f6a5d
MpsIMbIE€ B IPOCTPAHCTBE
24 [Ipsimble napasienbHble U bu6nuorexa LIOK
MEePIEHIUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsimble napasuienbHble U bubmmorexa [IOK
MEPIEHANKYISIPHBIE K IUNIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubmuotexa [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
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MPSIMOM M TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 IIpu3Hak nepnesaAuKyISIPHOCTH bu6muorexa LIOK
MPSIMOM U TNIOCKOCTH https://m.eds00.ru/79165d15

08 Teopema o npsimoit bubnmoreka [JOK
MEePIEeHANKYIISIPHOM TIJIOCKOCTH https://m.eds00.ru/635¢5087

29 Teopema o npsimoit bu6nuorexa [IOK
MEPIECHAUKYISAPHOM IIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o nipsmoit bubnmoreka [JOK
MEePIEeHANKYIISIPHOM TIJIOCKOCTH https://m.edso0.ru/7d18834b
[leprieHAUKYISAp ¥ HAKJIOHHBIE:

31 paccTOsiHUE OT TOUKHU JI0 MJIOCKOCTH, E;IESE;T:;ifgg?,c 47743
paccTostHue OT MPSMOM 10 MIIOCKOCTH — '
[leprieHIuKyIsIp U HAKIIOHHBIE:

32 pacCcTOSIHAE OT TOYKH JIO MJIOCKOCTH, EEES/P/I:::(§<315826 fefadd
paccTosIHUE OT MPSAMOU 0 TUIOCKOCTH T '
[lepieHAUKYISIp U HAKIOHHBIE:

33 paccTosiHUE OT TOYKHU JI0 MJIOCKOCTH, ngj;ff:;;gﬁ}:%?b 803
pacCcTOsTHHE OT MPSIMOM 0 TUTOCKOCTH T '
[TeprieHAUKYISAp ¥ HAKJIOHHBIE:

b K

34 paccTostHue OT TOYKH J10 IIOCKOCTH, h;:fg;?:;i?ﬁ Idbee22be
paccTosiHUE OT MPSIMOM J0 TIOCKOCTH T '

35 VYTab1 B IPOCTPAHCTBE: YTOJI MEXKIY bubnnoreka [JOK
IIPSAIMOM M TIOCKOCTBIO https://m.edso0.ru/6b61b2b4

36 JIByrpaHHbIN yroi, JUHEHHBIN YIoJl bu6mumorexa [IOK
JBYTPaHHOIO yIjia https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbBIN yro, TUHEHHBIN YToJl bubnmoreka [JOK
JIBYI'PaHHOI'O yIJIa https://m.edsoo.ru/c7c777ed

38 [lepreHIUKYISIPHOCTD MJIOCKOCTEH: bubnmoreka [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
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https://m.edsoo.ru/bd3745f8
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MPU3HAK NEPIEHIUKYIISIPHOCTH ABYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

[lepneHIUKYISIPHOCTD MJIOCKOCTEN:

bubmuorexa [IOK

39 HPHSHEK HevaeHHHKyMpHOCTH HEYX https://m.edsoo.ru/ed9e2a8e
MJI0CKOCTEN
[TeprieHAMKYIAPHOCTD MIOCKOCTEM:
40 anEsHaK HGI})]HGEHHKYHHPHOCTI/I JIBYX bubmmorexa [JOK
& https://m.edsoo.ru/ba75dc57
IJIOCKOCTEMN
41 Teopema o TpEX mepHEHANKYIISIPax Bubmmorera [JOK
https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX NEPHEHAUKYIIAPAX bubmmorexa LOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MEPHEHANKYIISIPAx bubmmorera [JOK
https://m.eds00.ru/9f246736
KonTponbHas pabota no temam
m "[lepnieHAUKYISIPHOCTD MPSIMBIX U bu6muorexa LIOK
mIockocTeil" u "YTIbl MeX1y https://m.edso0.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMM"
[TonsiTe MHOTOTpaHHUKA, OCHOBHBIE
AJIEMEHTHI MHOTOTPaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIIbIC bubmorexa LIOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHHUKA
[Tpusma: N-yronbHas npu3Ma; TpaHu U
46 OCHOBAHMS MIPU3MBI; IpSAMas U bu6nuoreka [IOK
HaKJIOHHAsI IPU3MbI; OOKOBAst U https://m.edsoo0.ru/b4ad63ad
MIOJIHASI TOBEPXHOCTh PU3MBbI
47 [Tapamienenurmen, OpsIMOYTOJIbHBII bubnmoreka [JOK

napauiCJaCnrIca u €ro CBOMCTBA

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

[Inpamupa: N-yroyibHas NUpaMuIa,
I'PaHU U OCHOBAHUE ITUPaMU/IBL;
O0KOBast ¥ OJHAS TOBEPXHOCTh
MUpaMU/bl; IPABUIIbHAS U yCEUEHHAs
nupamuaa

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

49

HpaBI/IJ'IBHl)Ie MHOI'OrpaHHUKU:
MOHATHUC ITPABUIIBHOT'O
MHOT'OI'paHHHKA; PaBUIIbHAS IPU3Ma
Y MIpaBUIIbHAS TUPAMHJIA; IPABUIIbHAS
TpEyTroJbHas MHPAMHUIA U
IIPaBUJIBHBIA TETpas’p; KyO

bu6mmorexa [IOK
https://m.edso00.ru/074c8865

50

[IpeacraBnenue o MpaBUIbHBIX
MHOTOTpaHHUKAX: OKTadap,
JOJIEKadIp U UKOCAdIP.

bu6nmmorexa [IOK
https://m.edsoo.ru/a0fdd5bf

51

CuMMeTpust B IPOCTPAHCTBE:
CUMMCTPHUA OTHOCUTCIIBHO TOYKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETPHHU B IUPaAMHJIAX,
napasuiesienune1ax, NpaBUIbHbIX
MHOI'OrpaHHUKax

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

52

Briuncienue pieMeHTOB
MHOTOTPaHHHUKOB: p&0pa, AMaroHanmu,
YIJIBI

bu6mmoreka [JOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaae 60KOBOM MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSIMOM
IIPU3MBI, IUIOIIA/(b OCHOBAHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH
NPSMON MPU3MBbI

bu6mmoreka [JOK
https://m.edsoo.ru/37d84157

54

[Tnomanb 60KOBOM MOBEPXHOCTH U

bubmuorexa [JOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
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MTOBEPXHOCTHU IIPABUIIBHOU

MIpaMUJbl, TEOpEMa O IJIOIATN
OOKOBOI TOBEPXHOCTH yCEUEHHOMH

https://m.edso0.ru/5603e30b

MTUPAMHU/IBI
55 KonTponbHas pabota no teme bubnmoreka [JOK
"MHororpaHHuKu" https://m.edso0.ru/a95f5c04
. bubnmoreka [JOK
56 [onsmue 06 0bnEme https://m.edsoo.ru/7ad0020b
N bu6mmoreka [IOK
> OOBEM mpamH LI https://m.edso00.ru/235171b3
. bubnuotexa [JOK
58 OOBEM Hpamup! https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59 OOBEM mpamH LI https://m.eds00.ru/79¢10312
N bu6mmoreka [IOK
60 OOBEM ipamu b https://m.edsoo.ru/2faadc3f
. bubnmoreka [JOK
1
6 OOBEM MpH3MbI https://m.eds00.ru/79853608
N bu6mmoreka [IOK
62 06
PEM HIPHSMET https://m.edso0.ru/1e053890
. bubnuotexa [JOK
63 OOBEM mpH3MbI https://m.edsoo.ru/482d3f51
64 Konrponbnas pabora o teme bubnuoreka [IOK
"O06BEMBI MHOTOTPAaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenwue, 0600IIeHNE
65 cUCTeMaTHU3aIIMs 3HAHUH. bubmuotexa [JOK

[TocTpoeHue ceuenuii B
MHOTOIpaHHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenme, 0600IIEHNE
CUCTEMAaTH3aIUs 3HAHUN.

66 Beluncnenue paccTosHUN: MEXIY 1 bubnnoreka [JOK
JIBYMSI TOUKaMH, OT TOYKH 10 IIPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH [0 IIJIOCKOCTH, MEKIY
CKpEIIMBAIOIIMMHUCS MPSIMBIMH
bubmuoreka [JOK
o7 Hrorosas konTpoALHas pabota L https://m.edso0.ru/b9146bc0
[ToBTOpenue, o6o0IIEHNE
CUCTEMaTH3aLsl 3HAaHUM.
Beruucnenue yrios: Mex
68 CermHBa}omZIMHcsI npmiz,mn, 1 Bubmorexa ITOK
N https://m.edso00.ru/56765e8b
MEXy IPSAMOM U IIOCKOCTHIO,
JIByTPaHHBIX YIJIOB, YIJIOB MEXIY
IUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

11 KJIACC

KoanuyecTBo yacos JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Kontpoabubie | IlpakTuueckue bp
n/n Bceero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoTbI
pecypchl
Cdepa u map: neHTp, paanyc,

1 MaMETP; TUIOLIA/Ib IOBEPXHOCTH 1 bubmmorexa [JOK
A b; IDIOaA P https://m.edso00.ru/0341bc2b
cepsl
Bsaumnoe pacnonoxenue chepsl u

but6mmoreka [IOK
2 TJIOCKOCTH; KacaTelbHas MIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; Turomaas cepol

3 N300paxkenue chepsl, 11apa Ha 1 bubnuoreka [IOK
mwiockocty. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[unuHIpudeckas IOBEPXHOCTD,

4 o0pa3yromnye MUIHHIPUICCKON 1 bu6nuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHAPUIECKON https://m.eds00.ru/6054b8cl
MMOBEPXHOCTHU
Hununnap: ocHoBaHUS 1 OOKOBast

5 MMOBEPXHOCTh, 00pa3yroIiasi ¥ OCh; 1 bubnunorexa [JOK
iouia b O0KOBOW U MOJTHON https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N3o0paxenue muinHapa Ha
wiockocTu. Pa3Béprka nununapa.

6 Ceuenust HIMHIPA (TUIOCKOCTHIO 1 bubmorexa HOK

. P ’ https://m.edso0.ru/016e25eb
napayieIbHON UTn
MEPIEeHIUKYISIPHON OCH IIIUHAPA)
bubmuorexa [JOK
7 Konnueckast moBEpXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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o0pa3yroIire KOHMIeCKOU
IMOBEPXHOCTHU, OCb U BEPIUINHA
KOHUYECKOW MOBEPXHOCTH

KOHYCZ OCHOBAHHC 1 BCPIIIMHA,

8 o0pa3yroIas ¥ OCh; IJIOIIAb Bubmrorexa ITOK
. . https://m.edso0.ru/897dd3b2
OOKOBOM U MOJTHOW MTOBEPXHOCTH
Y ceu€HHBIN KOHYC: 00pa3yromue u
9 BBICOTA; OCHOBaIi]I/IH u gOKzBaiIl bubmmorexa [JOK
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTH
N306paxkeHne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHycCa.

10 Ceuenus koHyca (IIIOCKOCTHIO, bubnuotexa [JOK
MnapayjeabHON OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, TPOXOISIICH Yepe3
BEPIINHY)

11 KoMOunarwms ten BpameHus: u bu6nuoreka [JOK
MHOT'OI'PaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, ONUCaHHBIA OKOJIO

12 cthepsr; chepa, BIUCaHHAS B bubnunorexa [JOK
MHOTOI'PaHHUK WJIH B TEJO https://m.eds00.ru/0b136158
BpaIICHUS

13 [TousTue 06 00béMe. OCHOBHEIC bubmuoreka [JOK
CBOMCTBa 00BEMOB Tell https://m.edso0.ru/26a03fb7

" bubnuotexa [JOK
14 O0bem s pa, KOHyCa https://m.eds00.ru/5513d87b
N bubmuorexa [JOK
15 O0bEm wapa i oAk Chepe! https://m.edsoo0.ru/d189bde2
16 [TogoOHbIE TENNa B MPOCTPAHCTRE. bubmorexa [TOK

https://m.edsoo0.ru/810cfleb
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COOTHOIIICHUS MEXTy TUTOIIA MU
MOBEPXHOCTEN, 00bEMaMU
MMOIOOHBIX TEII

17 KonTponbhas pabora no temam bubnmoreka [JOK
"Tena Bpamenus" u "O0bembI TET" https://m.edsoo.ru/4a33a8ab
18 Bekrop Ha i1ockocTH U B bu6nuorexa LIOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Clio’)keHne ¥ BbIYMTaHHUE BEKTOPOB bubmorera [JOK
p https://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha YHCIIO bubmorexa [TOK
P https://m.edsoo.ru/dee379eb
PasnosxeHue BekTopa 1o TpéM
21 HEKOMILJIAaHAPHBIM BEKTOpaM bubmorexa IOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBusno mapasmienenurnena
Pemenne 3amad, cBS3aHHBIX C
22 MIPUMEHEHUEM IIPABIII AEHUCTBUH C bubnnorexa [IOK
P P https://m.edso00.ru/5a827900
BEKTOPaMH
KoopanHaTHO-BEKTOPHBIN METO
23 1} I/IPZH_IGHI/II/I reOMef WYECKHUX " bubmorexa [TOK
pup P https://m.edsoo.ru/d3alfe30
3a/1a4
[IpsimoyronbHas cucrema
24 KOOPJHMHAT B MPOCTPAHCTRBE. bu6nmoreka [JOK
Koopaunatsl Bextopa. [IpocTeiimue https://m.edso0o.ru/48db7058
3a/1a4d B KOOpJAMHATaX
o5 Yron mexay BEKTOpaMmH. bubnuoreka [IOK
CkansipHO€ MPOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mexuay bubnmoreka [JOK

IMPAMBIMHA U TNIOCKOCTAMHA

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

27 "BekTophl 1 KOOpAMHATHI B 1 bubmmorexa LOK
" https://m.edso0.ru/77¢22fc5
MPOCTPAHCTBE
[ToBTOpeHME, 0000IICHNE 1
28 cucreMarusanus 3HaHuil. OCHOBHbIE 1 bubnmoreka [JOK
¢burypsl, GakThl, TCOPEMBI Kypca https://m.edso0.ru/1780ba5d
TUTAHUMETPUHI
[ToBTOpeHwue, 060061eHNE 1
29 cucreMartusanus 3HaHuil. OCHOBHbIE 1 bu6nmoreka [JOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHAMETPUH
[ToBTOpeHwue, 06001meHNE 1
30 cHUcTeMaTH3alus 3HaHWi. 3a1aun 1 bubmuorexa [JOK
IJIAHUMETPUHU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpeHwue, 06001eHNE 1
31 cucTeMaTu3alys 3HaHui. 3ajgaun 1 bubnmoreka [JOK
IJIAHUMETPUHU U METOJIbI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpeHue, 0600IIeHNE U
32 cucreMartusanus 3HaHuil. OCHOBHbBIE 1 bubnuotexa [JOK
¢burypsl, GakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepeoMeTpUn
bu6mmorexa [IOK
33 Hrorosas konTposbHas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHwue, 06001meHNE 1 1 bubmorexa [IOK
crucTeMaTh3alus 3HaHUI https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
INPOLECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI J1JI5s1 YYEHUKA

1. F'eomerpusi, 10—11: Yueb. qyis obmeobpaszosat. yupexaenuii/ JI.C. AtanacsH,
B.®. byry3os, C.b. Kagomiies u np. — M.: IIpocBeienue

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

1. HacronbHas kaura yuutens marematuku. M.: OO0 «M3natensctBo ACT»: OO0
«3naTenbCcTBO ACTPEIIbY.

2. COOpHUK HOPMAaTUBHBIX JOKyMEeHTOB. Maremaruka. denepaibHblii KOMIIOHEHT
rocyaapcTBeHHOro crannapta. ®enepanbubiii 6azucHbpii iad. Cocraputenu: ./,
Huenpos, A.I'. Apkanbes, - M,: [Ipoda.

3. Coopnuk "[Iporpammsr 1151 001Ie00pa30BaTEIBHBIX IIIKOJI, THMHA3HM, JTUIICEB:
Marematuka. 5-11 k1.”’/ Coct. I''M.Ky3nenora, H.I'. Munatok. — 3-e us.,
crepeoturn.- M. Jlpoda.

4. Mertoauyeckue peKOMEHIAIMU K yaeOHukam matemaTuku it 10-11 kiaccos,
KypHan «Maremaruka B IIKOJIEY.

5. T'eomerpust, 7 —9: Yue0. qis oOmeodpazosar. yupexaenuit/ JI.C. Atanacss, B.O.
byrysos, C.b. Kagomues u np. — M.: IIpocsemenue, 2018.

6. 7. b.I'. 3uB. /Ilumaktudeckue MaTepuaisl mo reomerpun 1 11 kmacca. — M.
[IpocBenienue.

7. 8.10.A. I'nazkos, .W. FOnuna, B.®. byty3os. Pabouas TeTpaab no reoMeTpuu 1Jis
11 xknacca. — M.: IIpocsenieHue.

8. 9. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3amauu 1o reomerpuu s 7 — 11
kiaccoB. — M.: [Ipocsemienue.

9. 10. C.M. Caaksn, B.®. byry3oB. M3ydyenue reomerpun B 10 — 11 kmaccax:
Meroanueckue peKoMeH1auuu K yueouuky. Kuura nns yuurens. — M.
IIpocsewmenue.

10.11. A.II. Kucenes. DnementapHas reometpusi. — M.: [IpocBenienue.

11.12. Iloypounble pa3zpaboTku 1o reomerpuu 11 knace (nuddepeHpoBaHHbII
noaxoa) — OO0 «BAKO».

IMAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HMHTEPHET:

http://www.mccme.ru, http://window.edu.ru, http://www.edu.ru,
http://www.school.edu.ru, http://school-
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collection.edu.ru/collection/matematika/, http://www.mathematics.ru,
http://www.marh.ru, http://www.bymath.net, http://matematiku.ru,
http://school.msu.ru, http://festival.1september.ru,
https://learningapps.org/4470596, Uudoypok, konuwika ypokos, POIII,
https://www.youtube.com/channel/UC8rgpanENYNOaYKJ-tK2jCA
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