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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

Baxxnocth yueOHOro Kypca TreOMETpUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHHsi OOYyCIOBJIEHA MPAKTHUYECKOH 3HAYMMOCTHIO METalpeIMETHBIX U
NPEIMETHBIX PE3yJbTAaTOB OOYUYEHHS TE€OMETPUHM B HAMpPaBICHUH JIMYHOCTHOTO
pa3BuTHs OOy4aromuxcsi, (OpMHPOBaHUS (QYHKIMOHATIHHON MaTeMaTHYECKO
IPaMOTHOCTH, U3YUYECHHUS APYTUX yUEOHBIX AUCUUILINH. PazButue y oOyyarommxcs
NPaBWJIBHBIX MPEICTABICHUNA O CYIIHOCTH M TMPOHUCXOXKICHHUH T€OMETPHUYECKHUX
abcTpakiuii, COOTHOIIEHUH PEaTbHOTO M WACATBHOT0, XapaKTepe OTPaKeHUs
MaTeMaTH4eCKOil HayKoOW SBIEHHA ¥ MPOIECCOB pEAlbHOTO MHpa, MECTe
r€OMETPHUH B CUCTEME HayK M POJIM MAaTEeMaTUYECKOTO MOJIETHPOBAHUS B HAYYHOM
MO3HAHUH M B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyalluxcsi, a TaKXe KauyecTB MBIIUICHHUS, HEOOXOAMMBIX Ui aJanTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBisieTcst OJHUM U3 0a30BBIX NMPEAMETOB Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHMs, TaK Kak oOOECIEeYMBAET BO3MOXHOCTb H3Yy4YEHHUS Kak
JTUCIUIUTAH €CTECTBEHHO-HAYYHON HANPaBIEHHOCTH, TaK ¥ TyMaHUTAPHOH.

Jlornueckoe MbIIUIeHHE, (OpMHUpYyEeMOEe NpU H3YUYEHHH OO0YyYarolMMHCS
HNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHYECKUX yTBEPKACHUN
B XOJ€ pCEIICHUS TEOMETPUYECKHX 3aJad, YMEHHE BBIABHTaTh M OMPOBEpPraTh
TUIIOTE3bl HETOCPEJCTBEHHO HCHONb3YIOTCS NpPU PEUICHWH 3a7ad eCTeCTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX O0OJACTSAX AEATeThHOCTH 4enoBeka. OpHEeHTalus YeloOBeKa BO BPEMEHH W
IPOCTPAaHCTBE — HEOOXOAMMOE YCJIOBHE €ro CcoIuaibHoro ObiTus, Qopma
OTPaXEHUSI OKPY’KAIOLIETO MHpA, YCJIOBHE YCHEIIHOTO MO3HAHMUSI U aKTUBHOI'O
npeoOpa3oBaHus  JACUCTBUTENBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamMu OO0BEIUHSIET 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 reoMeTpuu Ha 0a30BOM YpOBHE IMpeAHA3HAyYeHa 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 BO3HUKHET 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 (dopMupoBaHHE TMPEACTABICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJIbTYPBI U OCO3HAaHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIMM MUPOM;

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 YepTeXkKax, MOJCISIX U B
pealbHOM MHpPE MHOTOTPAHHUKH U TeJla BPaIlleHNUS;

e OBJAJCHUE METOAAMM PEIICHMS 3a/lady Ha MOCTPOEHHUS Ha M300paKEHUSAX
MPOCTPAHCTBEHHBIX PUTYD;

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

e OBJIAJICHUE  QITOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3ajady;
dbopMHUpoBaHHE yMEHHUS MPOBOJIUTH  HECJOXKHBIE  JIOKa3aTeJIbHbIC
pacCyXJIeHHUsI B XOJIe PEIICHUS CTEPEOMETPUUYECKUX 3a7ady W 3ajady C
MPAKTUYECKUM CO/ICPKAHUEM;

e pa3BUTHE  UHTEIUICKTyallbHBIX ¥ TBOPYECKHUX crocoOHocTen
oOydJaromuxcsi, MO3HABAaTEJIbHOM  AKTUBHOCTHU, HCCIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIICHUS;



e (opmupoBanue byHKIIMOHATBHON IPAaMOTHOCTH, pEJIeBaHTHOM
F€OMETPUU: YMEHHME DPACIO3HABATH IPOSBICHUS TIE€OMETPUUYECKHUX
MOHATUM, OOBEKTOB U 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
F€OMETPUYECKHUI anmapar sl PEUICHUsT MNPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATh MOJTYUYECHHbBIE PE3YJIbTATHI.

OTAM4IUTENTEHON OCOOCHHOCTBIO MPOTPAMMBI SIBISIETCSl BKIIOUEHHUE B KYPC
CTEPEOMETPUM B HaAyajle €ro HW3y4YeHUs 3aJ]ad, pelIaeMblX Ha YPOBHE
UHTYUTHUBHOT'O MTO3HAHUS, U ONPEeeNEHHBIM 00pa30M OpraHr3oBaHHasi paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBHUPYET K
JAJbHEUIIEMY U3yYECHUIO ITPEIMETA.

[Ipeanourenue oTaAETCS HATSAIHO-KOHCTPYKTUBHOMY METOJY OOyUY€HHs, TO
€CTh TEOPETUYECKUE 3HAHUSI MUMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
MIPAKTUYECKON JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUUN 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 UCXOTHOTO COAEPKAHUS.

OcHOBHBIE cofepkaTenbHble TMHUKA 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
oOy4eHHst Ha YPOBHE CpeIHEro 00IIero o0pa3oBaHusl.

Copepxanne 00pa30BaHUs, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yjbTaTaM
OCBOCHHS pabouell mporpaMMbl, paclpeAci€éHHBIM 10 ToJaM OO0ydeHWUs,
CTPYKTYPUPOBAaHO TaKuM 00pa3oM, 4YTOObI OBJAJICHUE TI'E€OMETPUUYECKUMHU
MNOHATHUSIMU U HABBIKAMH OCYIIECTBIISIOCH MOCJIEIOBATENIBHO U MOCTYIATENBHO, C
COOJIFOICHMEM TIPUHIINIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CUCTEMY TI'€OMETPUYECKUX MPEACTABICHUN OOYYaIOIIMXCA, paclIupss U
yray0sisas e€, o00pasys MpoUHble MHOYKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpumn orBoaurcs 2 4yaca B Henenro B 10 knacce u 1 gac B
Heneno B 11 kiacce, Bcero 3a iBa rojia ooydenus - 102 yueOHBIX daca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATHS ~ cTepeomeTpud. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMaTHYECKOM TIOCTPOCHHHU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3anmHoe pacnosiokeHue MpsMBIX B INPOCTPAHCTBE: II€pECEKaroluecs,
napajulesIbHble W CKpelmuBaronmecs npsmble. [lapauienbHOCTh NpAMBIX |
IJIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIEIBHBIE IPAMBIE 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.

IleprieHAMKYIAPHOCTD NPSIMOM M IUIOCKOCTH: NEPIECHANKYIISIPHBIE NPSMBIC B
IPOCTPAHCTBE, NPSAMBIE MAPAUICIBHBIE W MEPIECHIUKYISIPHBIE K IIJIOCKOCTH,
NpU3HAK NEPHEHAUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpemMa O IpsSMOU
NEPIEHAUKYIJSIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKIY IPSIMOU U
IJIOCKOCTBIO;  JABYTPAaHHBIM  yroj, JIMHEHMHBIM YroJ JBYTPaHHOTO  yTJIa.
[leprieHIMKYISAp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH 10 TJIOCKOCTH, PACCTOSHUE
OT MpsAMOM [0  IJIOCKOCTH,  HpoeKuuss  (GUrypel  Ha  MJIOCKOCTb.
IlepnieHIMKYIAPHOCTD  IJIOCKOCTEW: MPU3HAK  IEPIEHIUKYJSIPHOCTH  ABYX
IJIOCKOCTEN. Teopema o TpEX NEPHEHAUKYISPaX.

MHoOrorpaHHuKH

[ToHsITHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPaHHUKA, BBIMYKJIbIE
Y HEBBIIYKIIbIC MHOTOI'PAHHUKHM; pa3BEPTKA MHOrorpasHuka. [Ipusma: n-yronpHas
npu3Ma; TPaHU M OCHOBAHUS MPHU3MBL; MpsMasi U HAaKJIOHHAs MPU3MbI; OOKOBasi
NOJTHAs IIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cBorcra. Ilupamupa: N-yronpHas nupamuja, TPaHU U
OCHOBaHUE MUPaMUIbl; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U
yced€HHas nupamMuaa. OJEMEHTbl HOpu3Mbl W nupamunabsl. lIpaBunbHble
MHOT'OTPAHHHUKU: TOHATHE MPABUIIBHOIO MHOTOIPAHHMKA; MPABUJIbHAS MPU3MA U
NpaBWIbHAS NHUPAMUIA; NpPAaBUWIbHAA TPEYroJibHas MNHUpPaMHAA W TPaBUIIbHBIN
TeTpa’ap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOIOTPAaHHHUKAX: OKTas3Ap,
nozexkasip ¥ ukocasap. CeyeHus: Ipu3Mbl U TUPAMHUIBI.

CummMeTpust B IIPOCTPAHCTBE: CUMMETPHS OTHOCHUTENIBHO TOYKH, MPSAMOW,
IJIOCKOCTUA.  DJEMEHThl CUMMETPUM B MNHpaMHAAX, Napauielienunenax,
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 TMPABUIBHON MHUPAMUIBI,
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, oOpasytomue HWIMHAPUYECKOU
MOBEPXHOCTH, OCh LWJIUHJAPUYECKON mMoOBepXHOCTU. [lumuHap: OCHOBaHUS U
OOKOBasi TMOBEPXHOCThb, OOpa3ylollas MU OCh, IUION[aAh OOKOBOW M TOJIHOU
MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOoM moBepxHOCTH. KOoHYyC: OCHOBaHUE U BepilMHa, o0Opaszyromias
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.
B3aumuoe pacnonoxenue cepbl U MIOCKOCTH; KacaTeldbHasl INIOCKOCTh K cdepe;
IJI011a/1b CEpHI.

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

KoMmOvHanmu Tem BpameHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMUCaHHBIA OKOJIO cdephl; cdepa, BOUCAHHAST B MHOTOTPAHHMK, WA TEJO
BpaIICHUS.

[TonsiTrie 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
IPSMOYTOJILHOTO Tapajuienenunena u ciaeactsuss u3 He€. OO0bEM IuIMHIpA,
KoHyca. O0BEM 11apa u mIomaab cepsol.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKAY IUIOIMAIIMU
MOBEPXHOCTEHN, 00BEMaMU TT0I00HBIX TEJL.

Ceuenuss muauHApa (mapaielbHO W MEPIEHAUKYISIPHO OCH), CEUYCHUS
KOHyca (mapajuieibHO€ OCHOBAHHUIO U TPOXOSIIEe uepe3 BEPIIUHY), CEUCHUS
niapa.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

Bekrtop Ha miiockoctu U B mpoctpancTBe. ClOXKEHNUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapamnenenunena. Pemienue 3amad, CBA3aHHBIX C
IIPUMEHECHUEM TMIPaBUJ JACUCTBUUA C BeKropamu. I[IpsmoyronpHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopaumnatel BekTopa. IIpocreimme 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 PE3YJIBTATDBI

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
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYD, SBICHUH,
OpoLEenyp TpaxIaHCKOro ooOmecTBa (BBIOOPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICICTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUH C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON IPaKJaHCKON UICHTUYHOCTH, YBAXKCHUS K
MPOILIOMY U HAaCTOSIIIEMY POCCUICKONW MAaTEMATHKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOM MaTEMaTUYECKOM 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,
CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEATCIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKJIIOYAs ICTETUKY MATEMATHYECKHX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajaad, peuieHui, paccyKIeHUM;
BOCIIPUUMYHUBOCTBIO K MATEMAaTUYECKUM acCllEKTaM Pa3InyHbIX 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); (pu3zruecKoro
COBEPILIEHCTBOBAHMUS, npu 3AHATHIX CHOPTUBHO-037]0POBUTEIBHOM
JESTENbHOCTBIO.

TpyaoBoe BocniuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHEM LIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pazinuHbiM  chepaM  NMPOdECCUOHAIBHOM  JACATEIBHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ TMPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymeid mpodeccun U pealr30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TUIAHBI;



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(OpPMHPOBAHHOCTHIO DJKOJOTUYECKON KYJIbTYpPhl, MOHUMAHUEM BIHSHUS
COLMAJIbHO-DKOHOMHYECKHUX IPOLECCOB HA COCTOSHUE NMPUPOJHOM M COLMAIBHOU
Cpelbl, OCO3HAaHMEM TJIOOAIBHOIO XapakTepa HSKOJIOTMYECKUX MpoOJeMm;
OpPUEHTAllMed Ha NPUMEHEHHWE MATEMATUYECKUX 3HAHUW Ul pELICHUs 3aJad B
0o0JIacCTH  OKpYXKalolel Cpelbl, TUIAaHUPOBAHHMS TIOCTYNKOB U OIEHKH HX
BO3MOJKHBIX ITOCJEACTBUN JJIs1 OKPYKAKOIIEN CPELBI.

LleHHOCTH HAYYHOI'0 NO3HAHMS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAYKH M  OOUIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEMaTUYECKOM HayKH Kak c(epbl 4YeIOBEYECKON IEATENbHOCTH, 3TaloOB €€
pa3BUTHS M 3HAYMMOCTH JJISI PA3BUTHS LMBWIM3ALHUH; OBJIAJACHUEM S3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTYpOM KakK CPEACTBOM IIO3HAHUSA MUPA;
TOTOBHOCTBIO OCYUIECTBIIATh INPOEKTHYI0 M HCCIENOBATEIBCKYIO ACSATEIBbHOCTD
VHIWBUIYaJIbHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yibTaTbl OCBOCHMS MPOrPaMMbl YYE€OHOro MNpeaMera
«MaremaTtuka» XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCATbHLIMU PECYIAMUSHLIMU OeUCTBUAMU.

1)  Vuusepcanvuvie  noznasamenvHvle  Oeilicmeus,  obecneuugarom
Qopmuposanue 06a306b1X KOSHUMUBHLIX HPOYECCo8 00yuarowuxcs (oceoenue
Memo0o8  NO3HAHUA ~ OKpYXCarowe2o  Mupa;  npumeHeHue  J102U4ecKux,
UCCIe008ameNbCKUX onepayuti, ymeHui pabomams ¢ uHgopmayue).

ba3oBblie jiornueckue aeiicTBUA:

e BBIIBIIATH U XapaKTEPHU30BaTh CYLECTBEHHBIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLIEHUM MEXAY MOHATHAMH; (OPMYINPOBATH
ONpEeNeNeHUs] TOHATUM; YCTAHABIMBATh CYIIECTBEHHBIM  IpPHU3HAK
KJlaccu(uKalumy, OCHOBAaHUS JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3A;

e BOCIpPUHHUMATH, (OPMYJIUPOBATH U  NIPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPULIATENbHBIC, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIJIOBHBIE;

e BBIBIKATH  MAaTEeMaTU4YECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpOTUBOpEuHsl B (pakTaxX, [HaHHBIX, HAONIONEHUSAX U YTBEPKICHUIX;



npejjiaratb ~ KpUTepUM  JUIsl  BBIABICHUS  3aKOHOMEPHOCTEHM U
IIPOTUBOPEYHIL;

e JleJaTh BBIBOJbI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHU, JI€IYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIFOUCHUH, YMO3aKJIFOUEHUH 10 aHAJIOTUH;

e IIPOBOJMTH CaMOCTOSTEIILHO JI0Ka3aTeIbCTBa MaTeMaTH4YEeCKUX
yTBEPKIAEHUM (TIpsIMbIE U OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIHUIO,
MPUBOJUTh TMPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBO/JIbI;

e BBIOMpATh CHOCOO pemieHus y4eOHOW 3amayn (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BbIOMpaTh HaubOoJIee MOAXOMAUMI € Y4ETOM
CaMOCTOATENLHO BbIIEJIEHHBIX KPUTEPHUEB).

ba3oBrble uccienoBarejibCckie AeiCTBHUA:

e HCIIOJB30BAaTh BONPOCHI KaK MCCIENOBATEIBCKUI MHCTPYMEHT MO3HAHMS;
(bopMyIMpOBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpolIemy,
yCTaHaBIMBAaTh HUCKOMOE W  JaHHOe, (QopMUpOBaTh  THUIIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3ULIUIO, MHEHHE;

e IPOBOJMTH CaMOCTOATEIILHO CIUTAHMPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
Oo0BeKTa, SIBICHHS, TIPOIECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, MPOIECCAMU;

e CaMOCTOSTENBHO (HOPMYJIUPOBATH 0OOOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOIO0 HAOIIOJEHUS, WCCIEI0BAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOLECCA, & TAKKE BbIJIBUIAThH
MPEANOJIOKEHUS O €r0 PA3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumei:

e BBIBIATH JACPUIUTH UHGOPMALIMH, JTAHHBIX, HEOOXOIUMBIX Il OTBETa
Ha BOIIPOC U JJIsl PEILICHUs 33]1a4u;

e BBIOMpaTh WHPOpPMAIMIO W3  HWCTOYHHUKOB  PA3UYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHUPOBATH MH(POPMAIUIO
Pa3IUYHBIX BUJOB U (HOPM MPEACTABICHHUS;

e CTPYKTYypHpOBaTh WH(MOPMAITUIO, TIPEACTABIATH €€ B pa3INUHBIX (HopMmax,
WJUTIOCTPUPOBATH Tpauyuecky;

e OLICHUBATH HaJIE)KHOCTh uHpopmaIu 1o CaMOCTOSITETILHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie KOMMYHUKAMUGHbBlEe  Oelicmeus,  o0becneuugarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00YUAIOUJUXCAL.

OO0uenue:



BOCIIPUHUMATh M (HOPMYJIHpPOBaTh CYXICHHSI B COOTBETCTBHUU C
YCIOBHSIMHU U LEJISIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y pellieHus 3a7jaui, KOMMEHTHPOBATh IOTYUYEHHbIN pe3ybTar;

B X0J1e 00CyXIeHUS 3a7]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIa€MOU TEMBI,
poOJIeMBbl, pelaeMoil 3a/1auu, BHICKA3bIBATh UAEH, HAIIEJICHHbIE HA MIOUCK
pELICHMS; COMOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSIMHU JIPYTUX
YYaCTHUKOB JHMaliora, oOHapy»XUBaTh pa3MuMe M CXOJCTBO MO3MIIMIA; B
KOPPEKTHOH opme popMyTUPOBATh Pa3HOIIIACHS, CBOM BO3PAKECHHUS,
NPEACTABIATh  PE3yJIbTaThl  PELIEHUs  3a7auyd,  SKCIEPUMEHTA,
UCCJIEIOBaHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUSI C yUETOM 3a/1a4 MPE3eHTAUU U 0COOEHHOCTE! ayIMTOPUH.

CoTpyaHu4ecTBo:

3)

MOHMMATh W HWCIOJh30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHAUBUIYATBHON paOOTHI MPU PEIICHUH YYEOHBIX 3a/1a4; MPUHUMATh I1eITh
COBMECTHOH JCSATENbHOCTH, IUJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOMN
paboThI, pacTipeeNaTh BUABI pabOT, JOTOBAPUBATHLCS, 00CYKIATh TIPOIECC
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 KA4YECTBO CBOETO BKJAJa B OOIIMHM MPOIYKT IO KPHUTCPHUSM,
copMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBJISITh IUIAH, AITOPUTM PEIICHUS 33/1a4H, BRIOMPATh CIIOCO0 pereHus
C YUETOM MMEIONTUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM C YI4ETOM HOBOM
nH(pOopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABbIKAMM  TO3HABATEIbHOM peQIeKCMM KaK OCO3HaHUS
COBEPIIAEMBIX JIEMCTBUU U MBICIMUTEIBHBIX IPOLECCOB, UX PE3YIbTATOB;
BIAJETh CHoco0aMu CaMOIPOBEPKH, CAMOKOHTpOJISI —Mpolecca |
pe3yJibTaTa PEIICHUSI MATEMATUYECKOU 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh MpPH PEIICHUU
3a7a4i, BHOCUTb KOPPEKTHUBBl B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;



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

HPEJMETHBIE PE3YJIbBTATBI

10 KUIACC

OnepupoBarh MOHATUSIMU: TOUYKA, IPsiMasi, IIIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUU W CIEJICTBUS W3 HUX IPHU PELICHUU
r€OMETPUYECKUX 3a/a4.

OnepupoBarh NOHATHAMU: MMAPATIIETBHOCTb U MEPIEHIUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccupunupoBaTe B3aMMHOE pACIOJIOKEHHE MPAMBIX M IIJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MNOHATHUSAMH: ABYTPaHHBIA YroJl, TpPaHW JBYTPAHHOIO YTJa,
pedpo IBYIpaHHOIO yrila; JUHEWHBIM Yros JBYTpaHHOIO YIJIa; rpajycHas mepa
JBYTPaHHOI'O yrija.

OnepupoBarh MOHATUSIMH: MHOTOTPAHHHUK, BBIMYKJIBIA M HEBBITYKJIbINA
MHOTOI'PAHHHK, 3JIEMEHTbI MHOTOTPaHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUJbl MHOTOIPAHHHMKOB (IHpaMuIa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupunupoBare ~ MHOTOTpaHHUKH,  BbIOMpass ~ OCHOBaHUS  JUIA
kjaccuukauuy (BBIMYKJIbIE M HEBBINYKJIblE MHOTOTPAHHUKHU; TPABUIIbHbBIE
MHOTOTpaHHUKH; IPSMbIE U HAKJIOHHBIE MIPU3MBI, TapaJlJIeIICIUIIE bl ).

OnepupoBarh NOHATUAMU: CEKYIIasi INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH NPUHIUIIBI IOCTPOEHHUSI CEYEHUH, UCIIOJIb3YSI METO/ CJIEIOB.

CtpouTh ceueHHs MHOTOIPAHHMKOB METOJIOM  CJIEIOB,  BBINOJHSAThH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (Uryp: BUL
CBEpxy, COOKY, CHH3Y.

PemaTte 3a1aun Ha HAXOKIEHUE FEOMETPUUYECKUX BEJIMYMH 10 00pa3am Wi
anropuTMaM, MPUMEHsS HW3BECTHbIE AHAIMTUYECKUE METOJbl MpPU PELICHUU
CTaH/JApPTHBIX MATEMaTUYECKUX 3a/1a4 HA BBIYMCIECHUE PACCTOSIHUM MEXAY ABYMsI
TOYKaMH, OT TOYKM JO MNOpsSIMOH, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS NPSIMBIMHU.

Pemate 3a7a4n Ha HAXOXKIECHUE TEOMETPUUYECKUX BEJIMYUH 0 00pa3iiaM WiH
QIrOpUTMaM, IMPUMEHSS HW3BECTHbIE AHAIMTUYECKHME METOAbl HpPHU pEIICHUU
CTaHJAPTHBIX MAaTEMaTUYECKUX 3aJad Ha BBIYMCIECHHE YIJIOB  MEXIY
CKPEUIMBAIOIIUMHCS OPSIMBIMH, MEXIAYy MNPSIMOA M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Brruncnars oObEMBI U IJIOMIAIM TTIOBEPXHOCTEM MHOTOIPAaHHUKOB (IIpU3Ma,
nupamMya) ¢ OpuMeHeHueM (OpMys; BBIUMCIATH COOTHOLIEHHS MEXIY
IJIOIIAASIMU TOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX MHOTOI'PaHHUKOB.

OnepupoBarh MOHATHUSMU: CUMMETpPUS B TIPOCTPAHCTBE; ILEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPBI.

W3Bnekarp, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HMHGOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEJCTaBICHHYIO HA yepTexax U
PUCYHKAX.

[IpumensaTs reomeTpuyeckue (ATl JUIsl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIAraloIINX HECKOJIBKO [IAroB PEIICHHUs], €CIU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOU (hopme.

[IpuMeHsATh mpoCTEHIIME MPOrpaMMHBIE  CpPEICTBA M DIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKHX 3a1a4.

[IprBomuTh NpUMEpPHl MAaTEMATHUYECKHMX 3aKOHOMEPHOCTEM B IPUPOAE H
KWU3HU, PACTIO3HABATh MIPOSIBJIEHNE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJMy4YEHHBbIE 3HAHWS HA MPAKTUKE: aHAJU3UPOBATh PEAbHBIC
CUTyallUh W IIPUMEHSTh HW3YYEHHBIC IIOHATHS B MPOLECCE IIOUCKA PEIICHUS
MaTEeMaTUYECKH C(POPMYJIMPOBAHHON MPOOIEMBI, MOJAEIUPOBATh pEabHbIC
CUTyallUh Ha $3bIKE T[E€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI M TEOpEM, anrmapara ajareOpsbl; penarh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIUYUH.

11 KIIACC

OnepupoBaTh TOHITHSAMHU: IWJIWHIAPHYECKAs MOBEPXHOCTh, OOpa3yroIIHe
IUJUHIPUYECKON  TMOBEPXHOCTU;,  IMWIMHAP;  KOHMYECKas  MOBEPXHOCTb,
oOpa3yrolre KOHHYECKON MOBEPXHOCTH, KOHYC; cpepruecKasi IOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (IWIMHIP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOTYUYEHHUS TE BPAILIECHHUS.

KnaccudunmpoBaTts B3auMHOE pacroyioskeHue chepbl U MIOCKOCTH.

OnepupoBarh MOHATUSIMH: IIIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa, BBHICOTA
CEerMEHTA; IIAPOBOW CJIOM, OCHOBAaHUE IIAPOBOI0 CJIOS, BBICOTA LIAPOBOTO CIIOS;
I1apOBOM CEKTOP.

Beruucnare  00bEMBI M TUIOIIAAM  TOBEPXHOCTEW TEJI  BpaIlllCHHUS,
r€OMETPUYECKUX TeJN C IPUMEHEHUEM (Hopmy.

OnepupoBaTh TMOHATUSMH: MHOTOTPAaHHUK, BIHCAHHBIA B chepy
OMMCaHHBIA OKOJIO cdephl; chepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpalleHUS.

BbIYUCHATS COOTHOIICHHS] MEXAY IUIOMASIMU MMOBEPXHOCTEH U 00bEMaMHU
MOTO0HBIX TE.



N300paxkaTh u3ydaeMble (UIypbl OT PYKH M C NPUMEHEHHEM MPOCTHIX
4ePTEKHBIX HHCTPYMEHTOB.

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

W3Bnekatb, HHTEPOPETUPOBATH U MpeoOpa3oBbIBATH HH(OpPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, MPEACTABICHHYIO Ha YepTexkax U
PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpImONMHATE IEUCTBUS CHOKEHUS BEKTOPOB, BBIYUTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOpa Ha YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHU 00JIaJAIO0T.

[IpuMeHATh NpaBUIIO NapajvleenuIeaa.

OnepupoBarh NOHATUSAMU: JI€KApPTOBbI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXKIY
BEKTOPAMH, CKAISIPHOE POU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBI.

Haxomuth cymMmMy BEKTOPOB U MPOU3BEAEHUE BEKTOpPA HA YUCIIO, YTOJI MEKIY
BEKTOPAMH, CKaJSIPHOE IMPOM3BEACHUE, PACKIAJbIBaTh BEKTOpP MO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTs reomeTpuyeckue (akTbl JUIsl PELICHUS CTEPEOMETPUUYECKUX
3a1a4, IPEANOJIATaOIIMX HECKOJIBKO IIarOB PELICHMS, €CIIA yCIOBHS PUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pewars mpocreiire reoMeTpuuecKue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemarep 3amaum Ha J0Ka3aTeNbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HAXO0XKJEHUE F€OMETPUUYECKUX BEJIMYUH 0 00pa3liamM WK ajJropuTMam, IpuMeHss
M3BECTHBIE METO/IbI IIPU PEIICHUH CTAHAAPTHBIX MATEMATUYECKHUX 3a/1a4.

[IpuMeHsTh mOpoCTEWIIME MPOrpaMMHBIE  CpPEICTBA M DIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKHX 3a1a4.

[IpuBomuTh NpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
YKU3HU, PACTIO3HABATh MIPOSIBJIEHNUE 3aKOHOB T'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJMy4YEeHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh DPEAJIbHBIC
CUTyallUh W IPUMEHATh HW3YYEHHBIC IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTE€MaTUYECKU CPOPMYJIUPOBAHHON MPOOJIEMBbl, MOACIUPOBATH pealbHbIC
CUTyallUh Ha $3bIKE T[EOMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHIATHI M TEOPEM, annapara aareOpsbl; pemarb
IPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEITUYNH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBaHue pa3iesioB U TeM KoanvecTso yacos
n/n NporpamMmsl Bcero KonTtpoJsbHbie padoTsl
1 BBenenue B ctepeoMeTpuio 10
) [IpsiMble 1 TIIOCKOCTH B IPOCTPAHCTBE. 12 1
[MTapamienbHOCTB NPSIMBIX M TUNIOCKOCTEH
3 HepneHz[pnfyﬂﬂpHOCTb OPSAMBIX U 12
IUIOCKOCTEH
4 VYTII1bl MEXIY NPSMBIMU U TUIOCKOCTSAMMU 10 1
5 MHoTrorpaHHUKH 11 1
6 OO6bEMBI MHOTOI'PaHHUKOB 9 1
7 IloBTOpEHME: CeUeHUs, pACCTOSHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 5




11 KJIACC

HaumeHoBaHMe pa3jeioB U TeM

KoanuyecTBO 4acoB

Ne o/
NMPOrpamMMbI Bcero KonTposbHbie padoThl
Tena BpatmeHus 12
OOBEMBI TETT 5
BekTopsl 1 KOOPAWHATHI B IPOCTPAHCTBE 10
[ToBTOpeHme, 0600IIEH S, 7 1
cHUCTeMaTH3aIus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3




IHNOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KonTtpoJsbHbie padoTsl

OcHOBHbIE TIOHATHUS CTEPEOMETPUHN: TOUKA, TIPSAMas,
IUIOCKOCTB, MMPOCTPaHCTBO. [IpaBuiia n3o0pakeHus
Ha PUCYHKaX: H300pakeHUs IJIOCKOCTEH,
napasiesbHbIX NPSMBIX (OTPE3KOB), CEPEINHBI
oTpe3Ka

TlonsTus: NEpCCCKaroIurecs MmIOCKOCTH,
MNepeceKarommecs npsamMas U rmiI0CKOCTb

INousaTus: MnepeceKarommrecs 1mI0CKOCTHU,
MEpECCKArIMEC MpaMas U MI0CKOCTh

3HaKOMCTBO C MHOTOT'PaHHUKAMHU, U300pakeHHE
MHOTOTPaHHUKOB Ha PUCYHKaX, Ha MPOEKIIHMOHHBIX
yepTexax

HauanpHble cBeieHNs 0 KyOe U mupamMuie, ux
pa3BépTKU U Mojenu. CedeHnss MHOTOTPaHHUKOB

HauanbHble cBeieHHs 0 KyOe U TUpaMHJIe, UX
pa3BEpTKU U Mogenn. CeueHns MHOTOIPaHHUKOB

[TonsiTe 06 akCMOMaTUYECKOM IOCTPOECHUU
CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHN U
CJIIEACTBUSA U3 HUX

[TousTre 00 aKCHOMaTHYECKOM MMOCTPOCHUN
CTCPCOMCTPHUHN: AKCUOMBI CTCPCOMCTPUH U
CJIICACTBHUA U3 HUX

[TonsiTe 006 akCMOMaTUYECKOM IIOCTPOESHUU




CTEPCOMETPUHN: AKCUOMBI CTCPCOMETPHUU U
CJIICACTBHA U3 HUX

[TousTre 00 aKCHOMAaTHYECKOM MOCTPOCHUN

10 CTEepEOMETPUU: AKCHOMBI CTEPEOMETPUH U
CJIEICTBUSA U3 HUX
B3anmHoe pacrionioskeHue MpsiMbIX B IPOCTPAHCTBE:

11 nepeceKaroImecs, napauieabHble U
CKPELUBAIOIIUECS MPSIMbIE
[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B

12 MPOCTPAHCTBE: MapaJlJIeNIbHbIE TPSMBIC B
IPOCTPAHCTBE; MAPAICTFHOCT TPEX MPSAMBIX
[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B

13 npoctpaHcTBe: [lapannensHoCTh NpsIMON U
IUIOCKOCTH

14 VTIisl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 VYroa Mexy NpsSMbIMH B IPOCTPAHCTBE

16 VYron Mexy NpsMbIMU B IPOCTPAHCTBE

17 ITapamIenbHOCTB INIOCKOCTEN: apasulesIbHbIE
IJIOCKOCTH

18 CBoiicTBa napaiesbHbIX MJI0CKOCTEN

19 [Ipocreiimme npocTpaHCTBEHHBIC (PUTYPHI HA
IUIOCKOCTH: TETpa’ip, KyO, Mmapassiesnenumnes

20 [Toctpoenwue ceuenuit

21 IToctpoenune ceuenmii
KontposnbHas padota o teme "lIpsimbie u

22 MJIOCKOCTH B MpocTpaHcTBe. [lapamiensHOCTh
HPSIMBIX U IJIOCKOCTEMN"

23 [TeprieHANKYIAPHOCTH MPSIMOM U IIIOCKOCTH:




NEePNEHAUKYIISIPHBIE IPSIMBIE B IPOCTPAHCTBE

[Ipsimble mapajuiesIbHbIE U EPIEHAUKYIISPHBIE K

24
IUIOCKOCTH

o5 [IpsMble napasienbHble U NEPHEHINKYIISPHbIE K
IUIOCKOCTH

26 IIpu3Hak NepneHaNKyJIAPHOCTH IPSIMOU U
IJIOCKOCTH

97 [Tpu3Hak neprneHAuKyIIPHOCTH NPSIMOM U
IUIOCKOCTH

28 Teopema o psAMOii TIEPIIEHAUKYIIPHON TIIOCKOCTH

29 Teopema o mpsiMOii NEPIIEHANKYJISIPHON IIIOCKOCTH

30 TeopeMa o npsIMON MEPIECHANKYISAPHOHN MIIOCKOCTH
[leprnieHaUKYIsIp U HAKIIOHHBIE: PACCTOSTHUE OT

31 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10
IUIOCKOCTH
[TeprienauKyIAp ¥ HAKJIOHHBIE: PACCTOSTHUE OT

32 TOYKH JI0 TFIOCKOCTH, PACCTOSTHUE OT MPSMOH 10
IUIOCKOCTH
[lepnieHAUKYISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT

33 TOYKH J10 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 110
IUIOCKOCTH
[lepnieHAMKYIsp ¥ HAKJIOHHBIE: PACCTOSHUE OT

34 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10
IUIOCKOCTH

35 VYTIBl B IPOCTPAHCTBE: YIOJI MEXIY MPSIMOM 1
IJIOCKOCTBIO

36 JIByrpaHHBIN yroJ1, JUHEHHBIN YroJl JBYTPaHHOTO

yria




JIByrpaHHBIN yroJ, JUHEHHBIN YroJl JBYTPaHHOTO

37
yria

38 [TepnieHIUKYISIPHOCTD MJIOCKOCTEMN: IPU3HAK
HEePIEHINKYJIIPHOCTH JBYX IJIOCKOCTEN

39 [leprieHAMKYISAPHOCTD IIOCKOCTEM: MPU3HAK
NEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN

40 [TepnieHIUKYISIPHOCTD MJIOCKOCTEMN: IPU3HAK
HEePIEHINKYISIPHOCTH JBYX IJIOCKOCTEN

41 Teopema o TpEX MEpPHEHANKYIISIPAX

42 Teopema 0 TpEX NEpPHEHANKYIIAPAX

43 Teopema o TpEX MepreHAuKyIsIpax
KonrtponsHas pabora no Temam

44 "[leprieHANKYIAPHOCTD NMPSMBIX U IIIOCKOCTEN" U
"VTbl MEXAY NPSIMBIMU U TJIOCKOCTSIMU"
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI

45 MHOT'OI'paHHHKA, BBIITYKJIbIE U HEBBITYKJIIbIE
MHOTOTPaHHHUKH; pa3BEPTKA MHOTOIpaHHUKA
[Tpusma: N-yrosbHas npu3Ma; rpaHd 1 OCHOBaHUS

46 NPU3MBI; IpsIMasi U HAKJIIOHHAsl IPU3MBbI; OOKOBast U
MIOJTHASI TIOBEPXHOCTH MIPU3MBbI

47 [Tapannenenunen, NpIMOYTOJIbHBIN
napajuliesienuIes U ero cBocTaa
[Mupamuna: n-yroapHas nupaMuia, rpaHud U

48 OCHOBaHME TMPaMU/Ibl; OOKOBas U MOJIHAS
HOBEPXHOCTh MUPAMM/IbL; IPABUIIbHASA U YCEUEHHAS
nupamuia

49 [IpaBuIbHBIE MHOTOTPAHHUKHU: TIOHSATHE

MMPaBUJIBHOI'O MHOTOT'paHHHKA; IpaBUJIbHAS IpU3Ma




Y IIpaBWIbHAS NUpaMUa; IPaBUIbHAS TPEYTOJIbHAS
nUpaMu/Ia ¥ MPaBIIBHBIN TETPpadaAp; KyO

HpCI[CTaBJ'ICHI/IC O IMpaBUJIbHBIX MHOT'OTpaHHUKAX:

50 OKTa3Ip, 101€Ka3AP U UKOCASIP. 1
CuMmmMmeTpus B IPOCTPAHCTBE: CUMMETPUS
51 OTHOCHTEIIBHO TOYKH, MPSIMOH, IMIIOCKOCTH. 1
DeMEeHThl CAMMETPHUH B TUPaAMHJIAX,
napasiesienune1ax, IpaBUIbHBIX MHOTOTPAaHHUKAX
59 Bbruucnenue 31eMeHTOB MHOIOI'PaHHUKOB: pEOpa, 1
JTMarOHAaJIH, yTIbI
[Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM
53 MOBEPXHOCTH MPSMON HPU3MBI, TUIOIAAb 1
OCHOBaHMH, TeopeMa 0 OOKOBOM MOBEPXHOCTH
MPSMOM MPU3MBbI
[Tnomaas 60KOBOM MOBEPXHOCTH M MMOBEPXHOCTH
54 MpaBUILHOM MUPAMUJIBI, TEOPEMA O IUIOMIAIN 1
OOKOBOI TOBEPXHOCTH YCEUEHHON MUPAMUIBI
55 KonTponbHas pabota no teme "MHororpanHuku” 1
56 [onsatue 06 06vEME 1
57 O0béM nUpamMuIbI 1
58 O0BEM TUpaMUIBI 1
59 O0BEM mupamMuIbI 1
60 O0BEM upamMuIbI 1
61 O0BEM npu3MbI 1
62 OO0BEM ITPU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTponbhas pabota o teme "OO0bEMBI 1




MHOT'OIPaHHUKOB"

[ToBTOpeHue, 0000IIeHNE CUCTEMATHU3ALUs 3HAHUH.

65 [TocTpoeHue ceueHuii B MHOTOT pAaHHHUKE 1
[ToBTOpeHue, 00001IeHNE CCTeMaTH3allls 3HAHUH.

66 Brrunciienre pacCTOsSHUN: MEXIY IByMSI TOUKAMH, 1
OT TOYKH JI0 MIPSMOM, OT TOYKH JI0 IJIOCKOCTH,
MEXTy CKPEIINBAIOIIUMUCS TPSIMBIMHU

67 HroroBasi koHTpoOsIbHAs paboTa 1
[ToBTOpEeHME, 0600IIIEHNE CUCTEMATH3AITIS 3HAHUMN.

68 Brrarcnenue yriioB: Mex Iy CKpeIuBatOITIMUICS 1
MPSIMBIMHU, MEXKTY TIPSMOU U TUIOCKOCTBIO,
JBYTPaHHBIX YTIIOB, YTJIOB MEXY IJIOCKOCTIMU

OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KJIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoabHbIe padoThI

Cdepa u map: ueHTp, paauyc, AMaMeTp; IIOMaab
MOBEPXHOCTHU Cepbl

B3aunmuoe pacnionoxenue chepsl U IIIOCKOCTH;
KacaTellbHasl MJIOCKOCTh K cdepe; mIoaab cepsl

N3o6paxenue cdepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

Hunuaapudeckast MOBEPXHOCTh, 00pa3yromye
LUIUHAPUYECKON ITOBEPXHOCTHU, OCh
LWIMHIPUYECKON TTOBEPXHOCTH

[Humusap: ocHOBaHMS B OOKOBasi TOBEPXHOCTb,
o0pasyromiasi ¥ OCh; IJIOMIAlb OOKOBOU M MOTHOM
MOBEPXHOCTHU

N300pakeHne nuauHApa Ha MmiIockocTu. PazBépTka
mnHapa. CeueHus uIMHApa (IUI0CKOCTBIO,
IapaJuIeJIbHON WIH NEPIIEHUKYIISIPHOU OCH
HAJTUHIPA)

Konuueckas moBepXHOCTh, 00pa3yrolue
KOHUYECKOW MOBEPXHOCTH, OCh M BEpIIMHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHoBaHue u BepimHa, 00pasyromas 1 ochb;
IUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH

Y ceu€HHBIN KOHYC: 00pa3ylolIue 1 BHICOTA;
OCHOBaHUs U OOKOBask MOBEPXHOCTh

10

N3o0paxkenue KkoHyca Ha miockocTu. Pa3Béprka




koHyca. CeueHHs KOHyca (IIOCKOCTHIO,
napajuieIbHOW OCHOBAHHIO, U TNIOCKOCTBIO,
MIPOXOISIICH Yepe3 BEPIIHHY)

11 KoMOuHamust Tes BpalieHus: 1 MHOTOI'PaHHUKOB

12 MHoTOorpaHHuK, OMMMCAaHHBIA 0KOJIO cepsl; chepa,
BITMCAHHAsl B MHOTOTPAHHKK HIIM B TEJIO BPAIICHUS

13 [TousTue 06 00béMe. OCHOBHEBIEC CBOMCTBA 00BEMOB
Tell

14 O0BEM UIMHApa, KOHYyCa

15 O06bEéM mapa u miomags cheps
[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS

16 MEXy IUIONIAISIMHU TIOBEPXHOCTEH, 00bEMaMu
IMOAOOHBIX TEI

17 KonTponbHas pabota o Temam "Tena BpameHus" u
"O0bembI TEN"

18 BekTop Ha MI0CKOCTH ¥ B TPOCTPAHCTBE

19 CroxeHre ¥ BEIMUTaHUE BEKTOPOB

20 YMHOXKeHHE BEKTOpa Ha YHCIIO

21 Paznoxxenue BekTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopam. [IpaBuito mapasnienenumnena

99 Pemenwne 3aa4, CBSI3aHHBIX ¢ TPUMEHCHHEM
IIpaBUJI IEVUCTBUM C BEKTOpaMU
[IpssmoyronpHas cucTeMa KOOpJAUHAT B

23 npoctpanctBe. Koopaunatel Bektopa. [Ipocreiiue
3aJla4M B KOOpIMHATAX

24 Yron mexay Bektopamu. CKaIsipHOE POU3BEICHHE

BEKTOPOB




Beruncnenue yrioB Mex1y IpsIMbIMH U

25 1
TUTOCKOCTSIMU

26 KoopamHaTHO-BEKTOPHBIM METOT TIPH PEIICHUN 1
F€OMETPUYECKHX 33724

97 KonTtponbHas paboTa o Teme "BekTopsl u 1
KOOpJMHATHI B IPOCTpaHCTBE"
[ToBTOpeHwue, 006001IeHNE U CHCTEMAaTU3aIUs

28 3HaHui. OCHOBHBIE PUTYPBI, (PAKTHI, TEOPEMBI 1
Kypca IJIaHUMETPUHI
[ToBTOpEHME, 0600IIIEHNE U CUCTEMATH3AIIHS

29 3HaHui. OCHOBHBIE (UTYPBI, (HAKTHI, TEOPEMBI 1
Kypca IJIaHUMETPUI
[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATU3AIIHS

30 3HAHWU. 3a]]a9H TUIAHUMETPUH U METOJTBI HX 1
perieHus
[ToBTOpeHwue, 06001IeHNE U CHCTEMaTU3aIUs

31 3HaHWH. 3aa4l TUIAHUMETPUU U METOJIbI UX 1
pelIeHus
[ToBTOpeHue, 06001IEHNE U CHUCTEMATU3AITUS

32 3HaHui. OCHOBHBIE (DUTYPBI, (HAKTHI, TEOPEMBI 1
Kypca cTepeoMeTpun

33 Hrorosasi koHTpOIbHAsS paboTa 1

34 [ToBTOpEHME, 0600IIIEHNE U CUCTEMATU3AIIHS 1
3HaHHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

* Maremaruka: anredpa v Hauajga MaTeMaTUYECKOTO aHaJIn3a, TeOMETPHSL.
I'eometpus, 10-11 knaccwl/ Atanacsu JI.C., byry3os B.®., Kanomues C.b. u

npyrue, AkimonepHoe oomectBo «M3narenscTBo «IIpocBemenuey

METOANYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA
C.M.CaaksH, B.®.byty30B. U3yuenne reomerpun B 10-11 knaccax:kHura ajis

yuutens, M., "[Ipoceemenue”

IMNP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickas anexrponnas mkona https://resh.edu.ru/

Mos mxoia https://myschool.edu.ru/

Enunoe coneprxanue obiero oopasosanus https://edsoo.ru/
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