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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,
[EJIOCTHOCTh OOIIEKYJIbTYPHOIO, JHYHOCTHOTO U I[I03HABATEIILHOTO pPa3BUTHUSA
JUYHOCTH 00YYarOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxnocTe ydeOHOro Kypca TE€OMETPHUM Ha YPOBHE CPEIHEr0 OOIIero
oOpa3zoBanusi OOyCJIOBJIEHA TMPAKTUYECKOW 3HAYMMOCTHIO METANpeJIMETHBIX |
NPEAMETHBIX PEe3yJbTaTOB OOYy4YeHHS TC€OMETPUH B HAIPABJICHUH JMYHOCTHOIO
pa3BuTHs oOydaromuxcs, GopMHUpPOBaHUS (PYHKIIMOHAILHON MaTeMaTH4eCKOM
IPaMOTHOCTH, U3YUYEHUS IPYTUX YUCOHBIX TUCIUIUINH. Pa3BuTne y oOyuaromuxcs
MPaBUWIbHBIX MPEIACTABICHUM O CYHIIHOCTH U TMPOUCXOXKICHUU T'€OMETPUUECKUX
a0CTpakiMii, COOTHOIICHUH PEAJIbHOI0 W HJACAIBHOTO, XapaKTepe OTPa)KEHUs
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
y4Yalluxcsi, a TaKKe KauyeCcTB MBbIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalud 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 MbIUIeHHe, (GopMupyeMoe MpH HU3YYECHUH OOyYaronmMucs
MOHSATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJIC pEUICHUs] TeOMETPUYECKHX 3a7ay, YMEHHUE BBIJIBUTaTh M OIPOBEpPraTh
TUIIOTE3bl HEMOCPEACTBEHHO 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,



ABIIICTCA OJHUM U3 MNPO(PECCHOHATBHO BAXKHBIX KAadyeCTB, IMOITOMY aKTyajlbHa
3aga4a (opMUpOBaHHUS Yy OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHHSI — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIHHOCTH 10 MHOTUM HaIlPaBICHUSIM.

Llens ocBoeHust mporpamMmbl ydeOHOro kypca «l'eomerpus» Ha 06a3oBOM
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 001Iero oOpa3zoBanms. Takum oOpazoMm, oOydarommecs: 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
riyOOKO, €Cliu B JaJbHEWIIEM BO3HHUKHET HEOOXOJAMMOCTh B TE€OMETPHUUYECKUX
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 TPEACTABICHUS O TEOMETPUU KaK dYacTH MHUPOBOM

KyJbTYpPbl U OCO3HAHUE €€ B3aMOCBSA3H C OKPYKAIOIIUM MHPOM;

e (opMupOBaHHE MPEACTABICHUS O MHOTOTPAaHHHUKAaX M TejaxX BpalleHHus
KaK O BOKHEHIIMX MaTEMaTHYECKUX MOJENAX, MO3BOJISIONIUX OMUCHIBATH
Y U3y4YaTh pa3HbIe SBJICHHS OKPYKAIOIIETO MUPA;

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 pa3BUTHE  UHTEIUICKTyallbHBIX ¥ TBOPYECKHUX crocoOHocTen
oOydJaromuxcsi, MO3HABAaTEIbHOM  AKTUBHOCTHU,  HCCIEIOBATEIBCKUX
YMEHHM, KpUTUYHOCTH MBIIICHUS;



e (opmupoBanue byHKIIMOHATBHON IPAaMOTHOCTH, pEJIeBaHTHOM
F€OMETPUU: YMEHHME DPACIO3HABATH IPOSBICHUS TIE€OMETPUUYECKHUX
NOHATUH, 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
FEOMETPUYECKUN anmapaTr il pEeleHUs NTPAKTUKO-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 MMO3HAHUS, U ONPEeNEHHBIM 00pa30M OpraHr3oBaHHasi paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO U IPOCTPAHCTBEHHOTO
MBILIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JAJbHEUIIEMY U3yYECHUIO ITPEIMETA.

[Ipeanourenue oTaAETCS HATSAIHO-KOHCTPYKTUBHOMY METOJY OOyUY€HHs, 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
CO37laHME  TPOCTPAHCTBEHHBIX 00pa3oB U  3ajJady Ha  OINEpUpPOBAHUE
IPOCTPaHCTBEHHbIMH oOOpazamu. Coznanue oOpa3a IPOBOAUTCSA C OMOPOM Ha
HarJIAIHOCTh, a OIIepUpOBaHUE O0Opa3oM — B YCIOBUSX OTBICYEHHUS OT
HarJISAHOCTH, MBICIIEHHOTO U3MEHEHUS €70 UCXOIHOTO COAEPKAHUA.

OcHOBHBIE coepkaTenbHble TMHUKA Kypca «l'eomerpumn» 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
o0y4eHHs: Ha YPOBHE CpeTHEero 00IIero o0pa3oBaHusl.

ConepxaHue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM PE3YJIbTATAM
OCBOECHHUSI paboueil mMporpamMmbl, paclnpeneNéHHbIM 10 rojaM oOOydeHus,
CTPYKTYPUPOBAaHO TaKuM 00pa3oM, 4YTOObI OBJAJICHUE TI'E€OMETPUUYECKUMHU
MOHATHUSIMU U HABBIKAMH OCYIIECTBIISIOCH MOCIEI0BATENbHO U MOCTYIATENIBHO, 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 wu3yuenue reomerpum orBoautTca 2 4daca B Hememo B 10 kmacce m 11
KJ1acce, BCEro 3a JiBa rojaa ooyuenus - 136 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbBIE  TOHATHS ~ CcTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
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: MapaJUIeJIbHbIE MPSIMbIE B  IPOCTPAHCTBE;
NapauieIbHOCTh TPEX MPSMBIX; MAPAIIIETBHOCTh MPAMOM M TJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAaMM; YIOJd MEXAy NpPSAMBIMA B IIPOCTPAHCTBE.
[TapamienbHOCTD MIJIOCKOCTEN MapaJlyIeIIbHbIC IJIOCKOCTH; CBOICTBa
napajienbHbeIX IUiockocTtei. [lpocrteiline mnpocTpaHCcTBeHHbIE (QUIYypbl Ha
IJIOCKOCTH: T€Tpadp, KyO, mapasiesenunes]; ToOCTPOCHHE CEUCHUH.

[leprieHAMKYIAPHOCTD NPSIMOM M IUIOCKOCTH: NEPIECHANKYIISPHBIE NPSIMbBIC B
IPOCTPAHCTBE, NPSAMBIE NAPAJUICIBHBIE W MEPIECHANKYISPHBIE K IIOCKOCTH,
NpU3HAK NEPHEHAUKYJISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsSMOU
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 110  IJIOCKOCTH,  MpoeKkuuss  GUrypel Ha  IUIOCKOCTb.
IlepnieHIMKYIAPHOCTD  IJIOCKOCTEW: MPU3HAK  IEPIEHIUKYJSIPHOCTH  ABYX
IJIOCKOCTEN. Teopema o TpEX NEPHEHAUKYISPaX.

MHoOrorpaHHuKH

[ToHsITHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPaHHUKA, BBIMYKJIbIE
Y HEBBIITYKJIbIC MHOTOI'PAHHUKY; pa3BEPTKA MHOrorpaHHuka. [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 MOJIHASI TOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U
yced€éHHas nupamMuaa. OJEMEHTbl Npu3Mbl W nupamunabl. lIpaBunbHbIe
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUMKA; MPABUJIbHAS MPU3MaA U
NpaBWJIbHAs NHPAMUIa; NpaBUJIbHAs TPEYroJibHas MUpPaMHUIA W TPaBUIIbHBIN
TeTpa’ap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOIOTPAaHHHUKAX: OKTas3Ap,
nozexkasip ¥ ukocasap. CeyeHus: Ipu3Mbl U TUPAMHUIBI.

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



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 TIOBEPXHOCTH MPABUIBHON TMHPAMUIBI,
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 HAJIMHAPUYECKON
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 KOHUYECKOM moBepxHOCTH. KOoHYyC: OcHOBaHMe U BepirHa, 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.
B3aunmMHoe pacnonoxenue chepsl U IMIIOCKOCTH; KacaTelbHas MIOCKOCTh 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
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

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 HEKOMILJIAaHAPHBIM
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

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS MPOTrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxxnanckoe BociMTaHue:

c(hOpMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO WIEHAa POCCHUHCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUMH,
OpoLenyp TpaxIaHCKOro ooOmectBa (BbIOOPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICICTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUH C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON IpaJaHCKON UICHTUYHOCTH, YBAXKEHUS 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; 0OCO3HAHHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO OYIyIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKJIIOYAs ICTETUKY MATEMATHYECKHX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajaad, peuieHui, paccyKIeHUM;
BOCIIPMUMYHUBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

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, peryispHas duznueckas aKTUBHOCTb); (bu3nIecKoro
COBEPILIEHCTBOBAHMUS, npu 3AHATHIX CHOPTUBHO-037]0POBUTEIBHOM
TSI TEIbHOCTBIO.

TpyaoBoe BocniuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHEM LIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pazinuHbiM  chepaM  NMPOdECCUOHAIBHOM  JACATEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ TMPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
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 3a]1a4 MaTEMaTHYECKOM HAIPAaBJICHHOCTH.

JKOJIOru4ecKoe BOCIMTAHUE:

c(OpPMHPOBAHHOCTBIO SKOJOTUYECKONW KYJIbTYPhl, MOHHUMAHUEM BIMSIHUS
COLMAJIbHO-DKOHOMHYECKHUX IPOLECCOB HA COCTOSHUE NMPUPOJHOM M COLMAIBHOU
Cpelbl, OCO3HAaHMEM TJIOOAIBHOIO XapakTepa HSKOJIOTMYECKUX MpoOJeMm;
OpPUEHTAllMed Ha NPUMEHEHHWE MATEMATUYECKUX 3HAHUW Ul pELICHUs 3aJad B
0o0JIaCTH  OKpYXKAlolel Cpenbl, TUJIAaHUPOBAHMUS TOCTYMKOB M OIEHKH HX
BO3MOJKHBIX ITOCJEACTBUN JJIs1 OKPYKAKOIIEN CPELBI.

IleHHOCTH HAYYHOI'O O3HAHMS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, IOHUMAaHUEM
MaTEMaTUYECKOM HayKH Kak c(epbl YeJIOBEYECKOW MAESTeNIbHOCTH, 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
OelcmeusiMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0eUCTNGUIMU.

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

ba3oBble Jjornueckue aeiicTBUs:

e BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIIEHWH MEXAY TMOHATUSIMH; (HOPMYIUPOBATH
OTpeNecHUsT  TOHSATWH; YCTaHABIMBATh CYIICCTBEHHBIA  TPH3HAK
KJaccu(puKalmy, OCHOBAaHMS JUisi OOOOIIEHUS M CpPAaBHEHMS, KPUTEPUU
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, JTaHHBIX, HAOTIOJACHUSX W YTBEPKICHUSX;



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 MaTeMaTH4eCKUX
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
BAPUAHTOB pEIICHUS, BBIOMpPATH HauboJee MOAXOIAMUA ¢ Y4ETOM
CaMOCTOATENILHO BbIIENIEHHBIX KPUTEPHUEB).

ba3oBble ucciaegoBaTe/bCKue 1efiCTBUS:

e HCHOJIb30BAaTh BOMPOCHI KaK HMCCJIEIOBATEIbCKUM MHCTPYMEHT MO3HAHUS;
(bopMyIMpOBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpolIemy,
yCTaHaBIMBAaTh HUCKOMOE€ W  JaHHOe, (OPMUPOBATH  THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UINIO, MHEHUE;

e TMPOBOJIUTH CaMOCTOSITEIILHO CIUJITAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
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 Pa3BUTUHU 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 MHTEPIPETUPOBATH UH(POPMALIUIO
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,  0Oecneuugarom

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 M MHUCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUA 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
pELICHUS; COMOCTABJISTh CBOM CYXKIECHUA C CYXICHHUSIMH JPYTHUX
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 ¢ YYETOM 3aJ1a4 IIPE3CHTAIMU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMMATh W HWCIOJh30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHAUBUIYATBHON paOOTHI MPU PEIICHUH YYEOHBIX 3a/1a4; MPUHUMATh I1eITh
COBMECTHOH JCSATENbHOCTH, IUJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOMN
paboThI, pacrpenensiTe BUABI padoT, JOrOBapUBaTHCA, 00CYKIATh MPOIIECcC
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
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMH KOMAaH/IbI,
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 HAaBbIKAMM  TO3HABATEIbHOM pedIEeKCUH 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
3a7a4i, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTb HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIIEHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa MU U YCJIOBUAM, OOBSICHATH
IIPUYUHBl JTOCTHKECHHUS WIM HENOCTHKECHHUS DPE3YJIbTAaTOB AECATEIBHOCTH,
HaxXOJIUTh OMIMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEJMETHBIE PE3YJIbBTATBI

10 KUIACC

OmnepupoBaTh MOHATUSIMH: TOYKA, TIPsIMasi, TIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUU W CICICTBUS W3 HHUX TPH PEHICHUH
r€OMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHITHAMU: MMAPATUICTLHOCTD U MIEPIICHIUKYISIPHOCTD TPSIMBIX
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 ~ MHOTOTpaHHWKH,  BBIOMpass ~ OCHOBaHUSA IS
Kkiaccu(ukanuy  (BBITYKJIbIE W HEBBIMYKJIBIE MHOTOTPAHHWKHU; TPABUIbHBIE
MHOTOTPaHHHKH; TIPSMbIC U HAKJIOHHBIE TIPU3MBI, TTapalIeIICITUTICBI).

OnepupoBarh MOHATHUAMH: CEKYIIasi TNIOCKOCTh, CEYCHHE MHOTOTPAaHHHUKOB.

OOBACHATH IPUHITUIIBI TIOCTPOCHUS CEYCHUH, UCTIOJIb3YSI METO/T 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 W3BECTHBIC AaHAIUTHYCCKHE METOJbI TPH PEIICHUU
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 HaXOXKICHUE TCOMETPUUYECKHUX BEIIMUMH 11O 00pa3IaM WIIn
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 TJIOMIAIA MOBEPXHOCTEM MHOTOIPAaHHUKOB (IIpU3Ma,
nMpaMusia) ¢ TMpUMEHEHUEeM (QOopMys; BBIYUCIATH COOTHOIIEHUS MEXIY
IJIOIIAISIMU TTIOBEPXHOCTEH, 00bEMaMH TTOJOOHBIX MHOTOT'PAHHUKOB.

OnepupoBarh MOHATHUSMU: CUMMETpPUS B TIPOCTPAHCTBE; ILEHTP, OCh H
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U TIIIOCKOCTh CUMMETPHUH (PUTYPBHI.

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

[Ipumensarp TeoMerpudeckue GakThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANOoIaratolnX HECKOIbKO IAaroB PELICHUS, €CIU YCIOBUS TPUMEHEHHUS
3a/1aHbl B IBHOM (hopme.

[IpuMeHsATh mpoCTEHIIME MPOrpaMMHBIE  CpPEICTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOIUTH NpHUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
KU3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB F'€OMETPUHU 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€OMETPUU, UCCIEAOBaTh IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX TIOHITHI U TEOPEM, armapara ajareOpsbl; penarhb
MPAKTUYECKUE 3a]]a4, CBA3AHHbBIE C HAX0XKICHUEM T€OMETPUUECKUX BEJIMUMH.

11 KIIACC

OnepupoBarh MNOHATUSIMU: IIWIMHAPUYECKAs IOBEPXHOCTh, OOpa3yroline
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 pacroiokeHue chepbl U MI0CKOCTH.

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 (HOopMyI.

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.



N3o0paxats m3ydaembie (GUTYPHI OT PYKH W C NPUMEHEHHEM TIPOCTHIX
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.

[IpuMeHsATH MpaBUIIO Mapajuieenuneaa.

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 cymMmmMy BEKTOPOB M MPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJsIPHOE TMPOM3BEACHUE, PACKIAIbIBaTh BEKTOpP MO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTs reomeTpuyeckue (aKkThl Ui PEUICHUs] 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.

Pemrares 3amaum Ha JAO0Ka3aTENbCTBO MATEMATHYECKUX OTHOLICHUM U
HAXOXKJEHUE FEOMETPUUYECKUX BEJIMYUH 10 00pa3liaM Wi alropurMam, IpuMeHss
W3BECTHBIE METO/IbI IIPHU PEIICHUH CTAHAAPTHBIX MATEMATUYECKHUX 3a/1a4.

[IpuMeHsTh OpoOCTEWIIME MPOrPaMMHBIE  CpPEICTBA M DIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a4au.

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

[IprMeHATh MOJMy4YEeHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh DPEAJIbHBIC
CUTyallUn W IPUMEHATh 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
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
n/n NporpaMMbl Bcero Konrponbire | Ipakrireckite o0pa3oBaTeJibHbIE
padoThI padoThbI pecypenI
1 BBenenue B ctepeoMeTpuIo 10 1
5 [IpsiMble U TIIOCKOCTH B MTPOCTPAHCTBE. 12 1
[TapannenbHOCTh NMPSMBIX U IUNIOCKOCTEH
3 HepneHﬂmfynﬂpHocn) MPSIMBIX | 12
IIOCKOCTEMN
4 VYTasl MeXIy MPSIMBIMU U TIOCKOCTSIMHU 10 1
) MHororpaHHuKH 11 1
6 OOBEMBI MHOTOI'PaHHHUKOB 9 1
7 [ToBTOpEeHME: ceueHus, paCCTOSHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHBbIE

HaumeHoBaHue pa3nesioB U TeM nudposbIe
Ne n/m P Konrpoabubie | IIpakTHyeckue (mupp )

NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIC

padoTbI padoThI
pecypcsl

Tena Bpamenus 29 1

OOBEMBI TEN 9 2

BexTopsl 1 KOOpAUHATEI B IPOCTPAHCTBE 23 2

[ToBTOpeHue, o600IIEH e, ; 1

cHUCTeMaTHU3alusl 3HAaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 6 0







HNOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBO 4acoB

Bcero

KonTpoabHbIie
padoThbI

IIpakTH4eckne
padoThbI

Jara
U3ydeHus

JIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

OCHOBHBIE TIOHATHS CTEPEOMETPHUHU: TOUKA,
npsiMasi, TNIOCKOCTh, TPOCTPAHCTBO.
[TpaBuia n300paskeHNs Ha PUCYHKAX:
n300paxeHus! IIIOCKOCTEH, MapaieIbHbIX
NPSMBIX (OTPE3KOB), CEpEeIUHBI OTPE3Ka

5.09.2023

IlonsTus: NepeCeKaromurecs rmIoCKOCTH,
NEPECCKAOIMUECA IpAMasd U MIOCKOCTh

7.09.2023

IlousTus: MEPpECCKaroImurecs MmIoCKOCTH,
NepeCCKaromuecd nmpdamas 1 rnioCKOoCTb

12.09.2023

3HaKOMCTBO C MHOTOT'PaHHUKAMH,
n300pakeHue MHOIOIPaHHUKOB Ha
PHUCYHKaX, Ha MPOEKIIMOHHBIX YepTeKax

14.09.2023

HavanbHble cBesieHUs 0 KyOe U Mupamue,
uXx pa3BépTku U Mojenu. CeueHus
MHOTOTPaHHUKOB

19.05.2023

HauanpHble cBeeHus o KyOe U mupamue,
ux pa3BépTku U Mojenu. CeueHus
MHOT'OI'PaHHUKOB

21.09.2023

[TonsTHe 06 aKCHOMaTHYECKOM
MOCTPOSHHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS U3 HUX

26.09.2023




TTousTre 00 aKkCHOMATUYECKOM

8 MOCTPOCHNUM CTEPEOMETPHH: aKCHOMBI 28.09.2023
CTEPEOMETPHUH U CIIEICTBUS U3 HUX
[TonsTHE 006 AKCHOMATHYECKOM

9 IOCTPOCHUHU CTEPEOMETPUN: aKCUOMBI 3.10.2023
CTEPEOMETPHUHU U CIIEICTBUSA U3 HUX

10 KonTponbHas padbora 5.10.2023
B3anMHOe pacnosioxkeHue NpsmMbIX B

11 IIPOCTPAHCTBE: IIEPECEKAIOIINECH, 10.10.2023
NapaJljIeIbHbIE U CKPEIIUBAIOIIUECS
IpsIMBIE
[TapamienbHOCTE IPSMBIX U IUIOCKOCTEH B

12 IIPOCTPAHCTBE: MapajIeIbHbIE np;n\fme B 12102023
IIPOCTPAHCTBE; MapaIEIbHOCTE TPEX
MPSAMBIX
[TapauienbHOCTD IPSIMBIX U IJIOCKOCTEN B

13 npoctpaHcTse: [lapannenbHoCTs IPAMON U 17.10.2023
IJIOCKOCTH

14 VYTI1Bl ¢ COHANPABICHHBIMA CTOPOHAMHU 19.10.2023

15 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE 24.10.2023

16 Yron Mexay npsiMbIMU B IPOCTPAHCTBE 26.10.2023

17 [TapannenbHOCTh MIOCKOCTEN: 7112073
NapaJijIeabHbIE IIIOCKOCTH

18 CBolicTBa napasuieabHbIX INIOCKOCTEN 9.11.2023
IIpocTeiime npocTpaHCTBEHHBIE QUTYPHI

19 Ha IUIOCKOCTH: TETPadIp, KyO, 14.11.2023
IapauIeIenuIe

20 [TocTpoenue ceyeHwmit 16.11.2023




21 [TocTpoenne ceueHunit 21.11.2023
KonTponbHas padora no teme "[Ipsimbie n

22 IJIOCKOCTH B IIPOCTPAHCTBE. 23.11.2023
[TapannenbHOCTh NPSIMBIX U TIOCKOCTEH"
[lepieHAMKYISAPHOCTD MPSAMOI 1

23 IUIOCKOCTH: TIEPIICHIUKYJISIPHBIC TIPSIMBIC B 28.11.2023
IIPOCTPAHCTBE
[IpsimMble napaienbHbIe U

24 P P 30.11.2023
MEePIEHIUKYISIPHBIE K TNIOCKOCTH
[Ipsmbie napasienbHbIE U

25 P P 5.12.2023
MEPIICHANKYIISPHBIE K INIOCKOCTH
[Ipr3Hak nepneHIuKyJISIPHOCTH IPSIMOU U

26 P PHEHHEY P P 7.12.2023
IJIOCKOCTH
[Tpu3Hak nepneHIuKyISIPHOCTH TPSIMOU U

27 P P AHKYIUP P 12.12.2023
IIJIOCKOCTH
Teopema 0 IpsAMON NEPIIEHAUKYISAPHON

28 P P pHEHAMGIUIP 14.12.2023
IIJIOCKOCTH
Teopema o npsiMOi EPIIEHAUKYIIIPHOU

29 p P P AHKYIUP 19.12.2023
IIJIOCKOCTH
TeopeMa o0 IpsAMON NEPIEHAUKYISAPHON

30 P P PHEHIHEY TP 21.12.2023
IIJIOCKOCTH
[TepieHAUKYJIAp ¥ HAKJIOHHBIE: PACCTOSHUE

31 OT TOYKH 0 TNIOCKOCTH, PACCTOSTHUC OT 26.12.2023
IIPSIMOM 10 IIJIOCKOCTH
[lepneHauKyAsIp U HAKIOHHBIE: PACCTOSIHHUE

32 OT TOYKH 10 INIOCKOCTH, pAaCCTOSTHUE OT 28.12.2023
MPSIMOM A0 MJIOCKOCTH

33 [lepnieHIuKyIsIp U HAKJIOHHBIE: PACCTOSIHUE 9.01.2024




OT TOYKH 10 IINIOCKOCTH, paCCTOSAHUE OT

MPSIMOM A0 MJIOCKOCTH

Hepl’IeH)II/IKyJ'IHp N HAKJIOHHBIC: paCCTOAHUC

34 OT TOYKH 10 INIOCKOCTH, pACCTOSTHUE OT 11.01.2024
MPSAMOM 10 MITOCKOCTH

35 Vbl ]i MPOCTPAHCTBE: YIOJI MEKTY 16.01.2024
MPSIMON U TUIOCKOCTBEO

36 JIByrpaHHBIN YroJi, TMHEHHBIN yroi 18.01.2024
IBYTPaHHOIO yTja

37 JIByTpaHHBIN YroJI, TMHEHHBIN Yol 23.01.2024
JBYTPaHHOIO yria
[lepneHIUKYISIPHOCTH MJIOCKOCTEH:

38 MIPU3HAK MEPICHIUKYISIPHOCTH JBYX 25.01.2024
IJIOCKOCTEH
[lepneH UKy IAPHOCTD INIOCKOCTEN:

39 MpHU3HAK NEePICHANKYIIPHOCTH ABYX 30.01.2024
IJIOCKOCTEN
[lepneH MKy IAPHOCTH IITIOCKOCTEN:

40 MpHU3HAK NEePICHINKYIIPHOCTH ABYX 1.02.2024
IJIOCKOCTEMN

41 Teopema o TpEX MEpPHEHANKYIISIPAx 6.02.2024

42 Teopema 0 TpEX nEepHEHANKYIISIPAX 8.02.2024

43 Teopema o Tpéx mepreHANKyIIpax 13.02.2024
Konrponsnas pabota no remam

44 "HepneHL[I/iI'('yns‘{‘pHOCTb NPSMBIX U 15.02.2024
m1o0ckocTer" U "YTIbl MEXKIY MPSMBIMH U
miockocTsMu"

45 [lonsiTHE MHOTOIpaHHUKA, OCHOBHBIE 20.02.2024




OJIECMCHTEI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OT'PDAHHUKH, pa3BépTKa
MHOT'OrpaHHHKa

46

IIpusma: N-yroapHas npusma; rpaHu U
OCHOBAHMA IIPU3MBI; IIPsIMas U HAKJIOHHAs
MIPU3MBbL; OOKOBAs U MOJIHASI TOBEPXHOCTD
IIPU3MBI

22.02.2024

47

[Napannenenunen, NpsMOYTOIbHBIN
napa’suiesienuie ¥ ero CBolcTra

27.02.2024

48

[Mupamuga: N-yroyibHasi MUpaMuIa, TPaH U
OCHOBaHUE MUPaMUJIbI; OOKOBAS U TIOJTHAS
MOBEPXHOCTh TUPAMU/IBL; IPABUIIbHAS U
yceu€HHas MUpaMua

29.02.2024

49

[IpaBuiibHBIE MHOTOTPAHHUKHU: MTOHITHE
MPaBUIILHOTO MHOTOTPAHHUKA; TTPABUIIbHAS
MpU3Ma U NMpaBUIbHAS MUPAMU/JIA;
MpaBWJIbHAS TPEYTOJIbHAs MHpaMua U
MIPaBWJIBHBIN TETpasp; KyO

5.03.2024

50

[IpencraBnenue o nmpaBUIbHBIX
MHOTOTpaHHUKAX: OKTAdIP, TOACKAAP U
HKOCA3IP.

7.03.2024

o1

CuMMeTpHsi B MPOCTPAHCTBE: CUMMETPHS
OTHOCUTEIILHO TOYKH, TIPSIMOH, TNIOCKOCTH.
DNIeMEeHTHl CHMMETPHUU B TUpaMuIax,
napasuieNienumne1ax, MpaBUiIbHbIX
MHOTOTPaHHUKAX

12.03.2024

52

Berunciienue 3JeMeHTOB MHOTOTPaHHHKOB:
péOpa, TuaroHasu, yribl

14.03.2024




[Tnomaae 60KOBOI MOBEPXHOCTH U MOTHOM
MMOBEPXHOCTHU MPSIMOM TIPU3MBI, TUTOIIA/Ib

53 - g 1 19.03.2024
OCHOBaHUH, TeopeMa 0 OOKOBOA
MOBEPXHOCTH TPSMOM IPU3MBI
[Tnomaab 60KOBOI MOBEPXHOCTH H
54 MTOBEPXHOCTH TPABHIILHOM HI:IpaMH)Im, 1 51.03.2024
TeopeMa O IJIOMaau OOKOBOM TOBEPXHOCTH
YCEUEHHOU NMUPAMUIBI
55 KontponbHas pabota o teme 1 5 .04.2024
"MHororpaHHuku"
56 [Tonsitrie 06 00BEMeE 1 4.04.2024
57 O06BEM TUpaMuIbI 1 9.04.2024
58 OO0BEM TUpaMHIBI 1 11.04.2024
59 OO0BEM TTMpPaMHUTBI 1 16.04.2024
60 O0BEM nupaMuIsl 1 18.04.2024
61 OO0BEM npHU3MBI 1 23.04.2023
62 OO0BEM pU3MBI 1 25.04.2024
63 OO0BEM pHU3MBI 1 2.05.2024
64 KonTponbHas pa6”0Ta o teme "O0BEMBI 1 7.05.2024
MHOTOT'PaHHUKOB
[ToBTOpenue, 0600IIeHNE CUCTEMAaTH3AITNS
65 3Hanuil. [loctpoenne ceuenuii B 1 9.05.2024
MHOTOTpaHHUKE
[ToBTOpeHue, 06001IeHNEe CUCTEMATHU3AIIHS
3HAaHUW. BeuncieHue paccTOSHUI: MEXKITY
66 JBYMsI TOYKaMH, OT TOYKH JI0 TIPSIMOH, OT 1 14.05.2024

TOYKH OO IMIIOCKOCTH, MCIKAY
CKpCIIUMBAOINUMUCA ITPAMBIMU




67

Utorosas koHTposibHAs paboTa

16.05.2024

68

[ToBTOpenue, 0000IIEHNE CHCTEMATH3ALIUS
3HaHUW. Berancienue yrioB: Mex1y
CKPELIMBAIOIIMMUCS TPSIMBIMHU, MEXY
MPSAMOU U TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTIIOB MEXAY TJIOCKOCTIMU

21.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




11 KJIACC

KoanuecTBo yacon DJIeKTPOHHbIE
Jlara uudpoBLIe
Ne ni/m Tema ypoka Kontpoabubie | IlpakTuuyeckue op
Bceero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoThbI padoTbI
pecypcbl
Cdepa u map: eHTp, painycC, TUAMETD;
1 (epa it LIap: UCHTP, PaiyC, AUAMCTP 1 5.09.2023
IUIOMIA/Ib TIOBEPXHOCTHU ChEPhI
Cdepa u map: ueHTp, paauyc, imaMeTp;
2 (bep p: HEHTP, Pajuyc, A P 1 7.09.2023
TJIOIIA b TTOBEPXHOCTH ChHEpHI
Cdepa u map: eHTp, painycC, TUAMETD;
3 bep p: HCHTP, PAYC, A p 1 12.09.2023
IUIOMIA/Ih IOBEPXHOCTHU Chepsl
Bsaumnoe pacnonoxenue chepsl u
4 TUIOCKOCTH, KacaTeJabHasA MIOCKOCTh K 1 14.09.2023
cthepe; miomaas cheps
Bsanmuoe pacrionoxxenue chepsl u
5 IUIOCKOCTH; KacaTeabHas MIIOCKOCTh K 1 19.05.2023
cdepe; maomaab chepsl
B3anmuoe pacnionoxxenue chepsl u
6 IUIOCKOCTH; KacaTeabHas IIOCKOCTh K 1 21.09.2023
cdepe; mromanb chepsl
NzobOpaskenue cdepsl, mapa Ha
7 p bep p 1 26.09.2023
mnockoct. CeueHus mapa
H3o0paxkenue cdepsl, mapa Ha
8 P beps, map 1 28.09.2023
mockocTu. CeyeHust mapa
Hunuuapuueckasi MOBEPXHOCTb,
9 o0pa3yroniye MHIHHIPUICCKON 1 3.10.2023

IMOBEPXHOCTHU, OCb HHHHH)IpI/I‘IeCKOfI




MMOBEPXHOCTH

10

Hunuuapuydeckast MOBEPXHOCTb,
o0pa3yroIiye HUINHIPUISCKON
MOBEPXHOCTH, OCh IIMJIMHIPUYECKON
MTOBEPXHOCTHU

5.10.2023

11

Hununap: ocHoBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yroIIasi U OCh;
UIOIA b OOKOBOM U TIOJTHOM MOBEPXHOCTH

10.10.2023

12

[wmaap: ocHOBaHUS M OOKOBast
MMOBEPXHOCTh, 00pa3yroliasi U OCh;
TI0MIAIb OOKOBOM M MOJTHON TOBEPXHOCTH

12.10.2023

13

N3o6pakeHne mUIMHAPA Ha MIIOCKOCTH.
Pa3Béprka unnuaapa. CedeHus UIUHIPA
(TITOCKOCTHI0, MapalIeIbHON HITN
MEePIEHIUKYIISIPHOU OCH IIMJIMH]IPA)

17.10.2023

14

N3o0pakeHne mUIuHApa Ha MIOCKOCTH.
Pa3zBéptka uununapa. CeueHus MUIMHIpA
(TITOCKOCTHI0, MapalIeIbHON HITN
MEePIEHIUKYIISIPHONU OCH IIMIIHH]IPA)

19.10.2023

15

Konudeckas TOBEpXHOCTh, 00pa3yromue
KOHUYECKOW MOBEPXHOCTHU, OCh U BEPILIUHA
KOHUYECKOW MOBEPXHOCTH

24.10.2023

16

Konnueckas moBepxHOCTb, 00pasyrouye
KOHHYECKOW MMOBEPXHOCTH, OCh U BEPIINHA
KOHHUYECKOU ITOBEPXHOCTH

26.10.2023

17

KonTponbhas pabora

7.11.2023

18

Konyc: ocHoBaHue u BeplinHa,
oOpasyromias ¥ 0Ch; TUIOMIAAb OOKOBOW U

9.11.2023




ITOJIHOW ITOBEPXHOCTH

19

Konyc: ocHOBaHue u BepiMHa,
o0pasyrolias U 0Ch; IUIOMIAb OOKOBOW U
MIOJTHOM MOBEPXHOCTH

14.11.2023

20

Konyc: ocHoBaHue u BeplmHa,
o0pasyromias ¥ 0Ch; TUIOMIAAb OOKOBOW U
MOJIHOM TOBEPXHOCTHU

16.11.2023

21

VYceuéHHbl KOHYC: 00pa3yrouye u
BBICOTA; OCHOBaHMsI U OOKOBast
ITOBEPXHOCTH

21.11.2023

22

VY ceuéHHblil KOHYyC: 00pa3yroue u
BBICOTA; OCHOBaHMS M OOKOBas
HOBEPXHOCTh

23.11.2023

23

24

N300pakeHne KOHyca Ha TUIOCKOCTH.
Pa3Béprka konyca. CeueHus: KOHyca
(MII0CKOCTHI0, TapaIEIbHOW OCHOBAHHUIO,
1 IJTIOCKOCTBIO, IPOXOJISIIEH Yepes3
BEPIINHY )

N300paxenne KOHyca Ha INIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MI0CKOCTHI0, apaIeIbHOW OCHOBAHHUIO,
U TIOCKOCTBIO, TPOXOASIIEH uepes3
BEPILHHY)

28.11.2023

30.11.2023

25

N300pakeHne KOHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(MII0CKOCTHI0, TapaIeIbHOW OCHOBAHHUIO,
U IUIOCKOCTBIO, POXOAAILEH Yepes
BEpILNHY)

5.12.2023




26 KonTponbhas pabora 1 7.12.2023

97 KoMOunarwms ten BpaieHus: 1 1 12.12.2023
MHOTOTPaHHUKOB
MHororpaHHHK, OITUCAaHHBIA OKOJIO

28 ctepsr; chepa, BIUCAHHAS B 1 14.12.2023
MHOTOTPAaHHUK WIH B TEJIO BPAICHUS
MHOrorpasHHuK, ONUCaHHbBINA OKOJIO

29 ctepsl; chepa, BDUCAHHAS B 1 19.12.2023
MHOTOTPAaHHUK WJIH B TEJIO BPAILECHUS

30 HOH"SITI/IG 00 00béme. OCHOBHBIE CBOICTBA 1 21122023
00BEMOB TET

31 HOHfITI/Ie 00 00Béme. OCHOBHBIE CBOICTBA 1 26.12.2023
00BEMOB TeN

32 O0BEM mIMHIpa, KOHYCa 1 28.12.2023

33 OO0BEM IMIMHpPA, KOHYCa 1 9.01.2024

34 O0BEM mapa u maomags chepsl 1 11.01.2024

35 O0BEM mapa u mIonaas cheps 1 16.01.2024
[Tono6HbIe TENa B IPOCTPAHCTBE.

36 CoOOTHOIICHUS MEXTY TUIOIAIMU 1 18.01.2024
MOBEpXHOCTEN, 00BEMaMH MOAOOHBIX TET
[TogoOHbIE TENIa B MPOCTPAHCTRE.

37 CooTHOIIIEHUS MEXKTY TUIOIIAAsIMU 1 23.01.2024
MOBEPXHOCTEH, 00BEMAMU MMOTOOHBIX TETT

38 Konrtponbnas padota no temam "Tena 1 55 01,2024
BpamieHus" u "O6beMsl Ten"

39 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE 30.01.2024

40 BekTop Ha IJIOCKOCTH U B IPOCTPAHCTBE 1.02.2024




41 CnoxeHue ¥ BBIYMTaHNE BEKTOPOB 1 6.02.2024
42 CrnosxeHue 1 BBIYMTAHNUE BEKTOPOB 1 8.02.2024
43 CrnosxeHue 1 BBIYMTaHNE BEKTOPOB 1 13.02.2024
44 YMHOXEHHE BEKTOpa Ha YHCIIO 1 15.02.2024
45 YMHOXEHUE BEKTOpa Ha YHCIIO 1 20.02.2024
46 YMHOK€EHNE BEKTOpa Ha YUCIIO0 1 22.02.2024
Paznoxenune BekTopa 1o Tpém
47 HEKOMIUIaHApHBIM BekTopaMm. [IpaBuio 1 27.02.2024
napaJuienenumneaa
PasnosxeHue BekTopa 1o TpéM
48 HEKOMILIaHAPHBIM BekTopaMm. [IpaBuio 1 29.02.2024
napa’suiesnenunesa
Pemenne 3amad, CBA3aHHEIX C
49 IIPUMEHEHUEM IIPABUII JEHCTBUM C 1 5.03.2024
BEKTOpaMH
Pemenue 3a1a4, CBA3aHHBIX C
50 MIPUMEHEHHUEM TIPABUII JEHUCTBUH C 1 7.03.2024
BEKTOpaMHU
[IpsamoyronbpHas cucTeMa KOOpJIUHAT B
51 npoctpancTBe. KoopauHaThl BEKTOpA. 1 12.03.2024
[Ipocreiimme 3a1a4un B KOOpJAUHATAX
[IpsimoyrosbHast cucreMa KOOpAMHAT B
52 npocrpancTse. KoopanHaTel BEKTOpA. 1 14.03.2024
[Ipocteiimme 3agaun B KOOpAMHATAX
53 Kontponbhas pabora 1 19.03.2024
54 VYron mexay Bektopamu. CkaispHoe 1 51.03.2024
IIPOU3BEIEHUE BEKTOPOB
55 VYron mexny Bektopamu. CkajspHoe 1 2.04.2024




IMPON3BCACHUC BEKTOPOB

56

Brluucnenue yrioB Mexy IpsIMbIMU U
IIJIOCKOCTSIMU

4.04.2024

57

Brruucnenue YIJI0B MEKAY MPAMBIMHA U
IJIOCKOCTAMU

9.04.2024

58

KoopanHaTHO-BEKTOPHBIN METO ITPU
pELICHUU T€OMETPUYECKUX 3a1a4

11.04.2024

59

KoopauHaTHO-BEKTOPHBIN METO MIPH
pELIeHUH TeOMETPUUECKUX 3a7a4

16.04.2024

60

KoopanHaTHO-BEKTOPHBIM METO ITPU
pEeLICHUU TEOMETPUYECKUX 3a1a4

18.04.2024

61

Kontponbhas padota o teme "BekTopbl u
KOOPJMHATHI B MPOCTpaHCTBE"

23.04.2023

62

[ToBTOpeHME, 0000IICHNE U
cucreMaTH3anus 3HaHui. OCHOBHBIE
¢burypsl, GakThl, TCOPEMBI Kypca
TUTAHUMETPUH

25.04.2024

63

[ToBTOpenue, 0600mIEeHNE U
cucreMaTH3anus 3HaHui. OCHOBHBIE
¢burypsl, hakTel, TEOPEMBI Kypca
TUTAHUMETPUH

2.05.2024

64

[ToBTOpenue, 0600mIEeHNE U
cHCcTeEMAaTH3alis 3HaHUN. 3agaun
TUTAHUMETPUHU M METOJIBI X PEIICHUS

7.05.2024

65

[ToBTOpenue, 06001IeHNE U
cUcTeMaTu3alus 3HaHui. 3amadu
ITAaHUMETPHUHN U METOAbI UX PCUICHUA

9.05.2024

66

[ToBTOpeHue, 06001ICHNE U

14.05.2024




cucreMaTu3anus 3HaHud. OCHOBHEIC
¢burypsl, GakThl, TEOPEMBI Kypca

CTepeoOMETpUn
67 HroroBas koHTpobHas paboTa 1 16.05.2024
68 [ToBTOpEHME, 0606HIGHI:IC u 1 21.05.2024
CUCTeMAaTH3aIHS 3HAHWHA
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MaremaTuka: anreOpa ¥ Hayajla MaTeMaTHYECKOro aHaiusa, reomerpus. ['eomerpus, 10-11
knacceel/ AtanacsH JI.C., bytyzos B.®., Kagomues C.b. u apyrue, AximonepHoe oOLIECTBO
«M3marensctBO «lIpocBemenue»

METOJUYECKHUE MATEPHUAJIBI /UIA YUUTEJIA

MaremaTrka: ajaredpa ¥ Havaja MaTEeMaTHYECKOTO aHaim3a, reomerpus. ['eomerpus, 10-11
knaccel/ AtanacsH JI.C., byty3oB B.®., Kagomues C.b. u apyrue, AximonepHoe oOIIECTBO
«3marensctBO «IIpocBemenue»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET - https://resh.edu.ru/



https://resh.edu.ru/
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