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HOACHUTEJBHAA 3AIIMCKA

PaGouas mporpamma ydeOHOro kypca «l'eomerpusi» 06a30BOTO YpOBHS JUIs
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCcyJJapCTBEHHOTO 00pa3oBaTEIBLHOTO CTaHJapTa CPEAHETro 001Iero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUIO, WU TPAAUIUNA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzanusi mporpaMMbl 00ecrieYMBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTaBJIIIOIIMMHU OCHOBY JJI CaMOpPa3BUTHUSI M HENPEPBHIBHOIO 0Opa3oBaHUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M II03HABATEIHHOIO Pa3BUTHUSA
JUYHOCTH 00YYarOIIMXCSl.

HEJN N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TeOMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0yCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METAlpeIMETHBIX U
MPEIMETHBIX PE3YJbTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JTUYHOCTHOIO
pa3BuTua oOydaronuxcsi, GopMupoBaHUS (PYHKIMOHAIBHOM MAaTeMaTUYECKOU
TPaMOTHOCTH, U3YUCHUS IPYTUX yICOHBIX AUCIUILUIMH. Pa3BuTHe y 00yUYaromumxcs
MPABUIBHBIX TPEACTABICHUM O CYIIHOCTH W TMPOUCXOXKICHUH TE€OMETPUUYECKHX
abCTpakifii, COOTHOIIEHHH PEAIbHOTO0 M HUICAIBHOT0, XapaKTepe OTpaxKeHUs
MAaTEMaTUYECKOM HAyKOW SBJICHUA U MPOLECCOB pPEAIbHOTO MHPA, MECTE
Tr€OMETPUHU B CUCTEME HAYK U POJIM MATEMATHYECKOTO MOJCIUPOBAHUS B HAYIHOM
MO3HAHUU U B MPAKTHUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYalllMXCsl, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl ajanTalud B
COBPEMEHHOM OOIIECTBE.

['eoMeTpust ABISICTCS OMHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOirero oOpa3oBaHuUsl, Tak Kak oOOECleuyrMBaeT BO3MOXKHOCTh H3YyYECHHUS Kak
TUCITUTUINH €CTECTBEHHO-HAYYHOW HAMPABIEHHOCTH, TaK M TyMaHUTapHOU.

Jlornyeckoe MbIIUIeHHEe, (opMuUpyeMoe MpU HU3YYEeHUH OOyJaroluMucs
MOHATUHUHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LIETIOYKU JIOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIICHUS TEOMETPUYECCKHX 3aJad, YMEHHE BBIIBUTATh M OIPOBEpPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIOIB3YIOTCA MPH PEIICHHWH 3a7a4 eCTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHHne OpueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsIX AESITeNbHOCTH uejoBeka. OpHeHTalnus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro CcoluaibHOro ObiTus, Gopma
OTPaXEHUSI OKPY’KAIOIIETO MHPA, YCJIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpazoBanusi  AeiicTBUTENbHOCTH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBEIMHSAET pa3HbIE BUABI y4YEOHOH ¥ TPYIOBOH JESITCIBHOCTH,
SBIIIETCSI OJIHUM W3 TPO(PECCHOHAIBHO BAXKHBIX KAdeCTB, MOITOMY aKTyallbHa
3amaya (HOpMHUPOBaHUS y OOyYarOUUMXCsl MPOCTPAHCTBEHHOI'O MBILIUICHHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOITOTOBKE K MPAKTUYECKON JACSTEIHHOCTH 110 MHOTUM HAITPABICHUSIM.

[leas ocBoeHusi mporpamMmbl ydeOHOro Kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 0OyueHus — o0OmeoOpa3oBarebHOE U OOIIEKYJIbTYpHOE pPa3BUTHE
oOydarmommxcs  4epe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
UCIIOJIb30BAHUSI CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUW W JeHCTBUH,
cnenuUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOJIOJDKEHUST 00pa30BaHUS
0 CTICTIHAIBHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HUCTIOIB30BAHIEM T€OMETPHH.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM YpOBHE IMpeAHA3HAYEHA IS
OoOy4Yaromuxcs CpeHEN MIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHHM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3zoM, oOydaromuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MAaTEMaTHYECKHE yMEHHsI, CBS3aHHBIC
co crneuuuKoil TEOMETPUHM € HEOOXOAUMBIE IJIsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOKHOCTh M3YyYUTh T€OMETPUIO Oojiee
r1y00Ko, eclii B JallbHEHIIeM BO3HUKHET HEOOXOJWMOCTh B TE€OMETPUYECKHX
3HAHMSIX B MPOPECCUOHAITBHON e TEIHHOCTH.

JlocTmkeHre 1enr OCBOCHHS MPOrpaMMBI OOECTIEUMBACTCS pEIICHHEM
COOTBETCTBYIOIIMX  3aj1ay. llpuopuTeTHBIMM 3aJayaMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kaccax sBISFOTCS:

e (QopMupoBaHuE MNpPEJICTAaBICHUS O TEOMETPUM KaK 4YacTH MHUPOBOM

KyJbTYPbl M OCO3HAHHE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

e (opmMupoBaHuEe TpEACTAaBICHUS O MHOTOTPAHHUKAX W TEIaX BpaIICHUS
KaK 0 BRXHEHIINX MATEeMAaTHUYECKUX MOJIENSIX, MO3BOJISIOMIUX OMUCHIBATH
¥ U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHue yMEHHs pacro3HaBaTh Ha 4YepTEkKax, MOACIIX U B
peaTbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIlCHUS;

e OBJIAJCHUE METOJAMH PEIICHHS 3a/Jad Ha TIOCTPOCHUS HAa M300paKEHUIX
MPOCTPAHCTBEHHBIX QUTYD;

e (QopMupoBaHue yMEHHUS OIEPUPOBATH OCHOBHBIMU TOHSATHUSIMU O
MHOTOTpaHHUKaX U TeJaX BPaIIEHUsI U UX OCHOBHBIMHU CBOMCTBaMU;

e OBJAJCHUEC  aJITOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3aj]1ad;
dbopMHupoBaHHEe yMEHUS TMPOBOJIWUTH  HECIOXKHBIE JOKa3aTeIbHBIC
pacCyXJIeHus B XOJI¢ PEUICHUS CTEPEOMETPUYECKUX 3a7ad U 3a7ad C
IPAKTUYECKUM COJCpP>KaHUEM;



e pa3BUTHE WHTEJUJIEKTYaJbHbIX u TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, TMO3HABAaTEJIbHOM  AKTUBHOCTHU, HCCIEIOBATEIBCKUX
YMEHUH, KpUTUYHOCTH MBIILJICHUS;

e (¢opmupoBaHue GbyHKITMOHATBHOMN rPaMOTHOCTH, peNeBaHTHOM
F€OMETPUU: YMEHHE pPaclO3HaBaTh MPOSBICHUS TEOMETPUUYECKHUX
MOHSATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peaJbHBIX IKU3HEHHBIX
CUTyallMsX M MPU U3YUYEHUU APYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl U 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HX Ha A3BIKE
r€OMETPUU U CO3/1aBaTh F€OMETPUUYECKUE MOJIETH, TPUMEHATH OCBOCHHBIN
FEOMETPUYECKUM amnmapaTr il pelieHUs NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTnMYUTETHFHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSl BKIIFOUEHHE B KYPC
CTEpEOMETPUM B Hayalle €ero Mu3y4yeHus 3aJay, pelIaeMbIX Ha YpOBHE
WHTYUTHUBHOTO MMO3HAHUSA, U ONIPEACIEHHBIM 00pa3oM OpraHU30BaHHas padoTa HaJl
HUMH, YTO CIIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO H TPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JanbHEHIIeMy U3YUYEHUIO MPEAMETA.

[Ipennourenue oTnaéTcst HArsAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE UyBCTBEHHOCTb MPEIMETHO-
MPaKTUYECKON JesATeNbHOCTU. Pa3BuTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yyalmxcsi B Kypce CTEPEOMETPHUM MPOBOJUTCA 3a CUET pElleHUus 3aJad Ha
CO3JaHME€  TPOCTPAHCTBEHHBIX O0pa3oB M  3a7a4y Ha  ONEpUPOBAHUE
MPOCTPAaHCTBEHHbIMU 00Opa3amu. CoznaHue o0pa3a MPOBOJUTCA C OMOPOM Ha
HarsIAHOCTh, a OINEpPUpPOBAHHE OOpa3oM — B YCJIOBHUSAX OTBJICUYCHHUS OT
HarJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOTHOTO COJIEPKAHUS.

OcHoBHBIE cozepikarelibHble TUHUU Kypca «l'eomerpum» B 10—-11 kiaccax:
«MHororpanHukny, «[IpsiMmble U TUIOCKOCTH B MPOCTPAHCTBE», «Tena BpaleHus»,
«BeKTopbl 1 KOOPJMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacripeniensieTcss He TOJbKO IO COAEPKATENbHBIM JIMHUSIM, HO W MO TojaM
o0yYeHHUs Ha YPOBHE CPEHEr0 O0IIEro 00pa3oBaHMs.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pPe3yJIbTaTaM
OCBOCHMsI paboyeill mporpamMMmbl, pacnpenein€HHbIM [0 ToJaM OOydeHUs,
CTPYKTYPUPOBAaHO TakuM oOpa3oM, 4YTOOBI OBJIaJICHUE T'E€OMETPUUYECKUMHU
MOHSATUSIMU YU HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
cOOJII0ICHUEM TTPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHUCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYYAIOMIMXCS, PACIIUPSS U
yriyonsia e€, o0pasys MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IVIAHE



Ha u3yuenue reomerpun oTBoauTCs 2 yaca B HeAeno B 10 kimacce u 1 yac B
Hezemo B 11 kiacce, Bcero 3a jiBa roga o0y4yenus - 102 y4eOHbIX Haca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KJTACC

IIpssMbIe U MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCHOMATHYECKOM TIOCTPOCHUHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMHOe pacnonokeHue NOpsIMBIX B TIPOCTPAHCTBE: IMEPECEKAIOIIUECH,
NapajuleJibHble W CKpeuuBaromuecs npsMble. [lapamiensHOCT OPSAMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIBHBIE TMpPsAMbIE B NPOCTPAHCTBE;
MapAJJIETBHOCTh TPEX MPAMBIX; MAPAILICTBHOCTh MPSIMOM U TUIOCKOCTH. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMH; YrOJd MEXAY NpsSMBIMU B IPOCTPAHCTBE.
[TapaiutennbHOCTH IJIOCKOCTEMN: [apaJUIEIIbHbIE IJIOCKOCTH; CBOWCTBA
napajienbHbIX IUiockoctel. [lpocreifiine mnpocTpaHCTBeHHbIE (UTYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaieNenumne]]; TOCTPOSHUE CEUCHUI.

[TepnieHAUKYISAPHOCTD MPSIMOM U TUIOCKOCTU: MEPIECHANKYIISIPHBIE MPSIMBIC B
MPOCTPAHCTBE, MPSAMBIE MapauIeNbHBIE W NEPIECHAUKYJSAPHBIE K IIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TPSAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOU
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJ MEXIY IPSIMOH U
IUIOCKOCTBIO;  JIBYITPAHHBIM  yroj, JIMHEWHBIM yrojJ JABYTPAHHOIO  yIJa.
[lepnieHaAUKYISP M HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUsS  (GUTrypsl HAa  IUIOCKOCTb.
[lepneHAUKYISPHOCTh  IUIOCKOCTEM: MPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IockocTer. TeopeMa 0 TpEX NEPIEHINKYIIpax.

MHororpaHHuKHu

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPAHHHKA, BBITYKJIbIE
Y HEBBIMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpanHuka. [Ipu3ma: n-yronpHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbI, IPsiMasi U HAKJIOHHAsl MPU3MBbI; OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapayutenenunen, IIPSIMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamujaa, TpaHd U
OCHOBAHHUE MUPAMUJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMU/IbI; TpaBUIIbHAS U
yceuéHHas nupamMuga. OJIEMEHThl NOpu3Mbl W nupamuibl. [IpaBusnbHble
MHOTOIPaHHUKHU: TOHSATHE NMPABWIBHOIO MHOIOTPAHHUWKA; MpPAaBUJIbHAS IIPU3MA U
IIpaBUWIbHAS IHPAMUJIA; [PaBWIbHAs TPEYTOJbHAs NUPaAMHUAA U IPABUIIbHBIN
terpa’ap; KyO. IlpencraBieHue O TMPaBWIbHBIX MHOTOIPAHHUKAX: OKTadp,
JnoaeKadip ¥ ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTU.  DJEMEHThl CUMMETPHMM B MNHpaMHAaX, Mapajuielienuneaax,
IIPAaBUJIbHBIX MHOTOI'PaHHUKAX.



Berunciienne 9ieMEHTOB MHOTOTPAHHUKOB: pEOpa, IuUaroHaiu, YIJIBL.
[Tnomans OOKOBOWM MOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TPSIMOW IPHU3MBI,
IJIOMAJh OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTU NPSIMOM MPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOBEPXHOCTH IPABUJILHOW MHPaMUJIBI,
TeopemMa O Tutom@aAn yceu€éHHoW mmpamunbl. [lorstue 00 o0BEMe. OOBEM
MUPaMUJIbl, TPU3MBI.

[logoOuble Tena B mpocTpanHcTBE. COOTHOMIEHUS MEXIY IUIOMAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

[Hunuuapuyeckas MOBEPXHOCTb, oOpasyromue HWIMHAPUYECKON
MOBEPXHOCTH, OCh LWJIWHAPUYECKON TMMOBEpXHOCTU. L{UnuHIOp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, oOOpasylolias M OCb;, IUIOMAJb OOKOBOW W TOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTU. KOHyC: OCHOBaHME M BeplIMHa, 00pa3yromas
U OCh; IUIOMAJh OOKOBOM ¥ TIOJHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3ylolue u BbICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: HEHTp, paaudyc, TUAMETp; IUIOMIAb MOBEPXHOCTU Cdephl.
B3auMmHoe pacrnionoxenue cepbl U IIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe;
IJI0IA/b CHEPHI.

N300pakeHne Ten BpalleHHs Ha TNIOCKOCTH. Pa3BEépTka MUIIMH/Ipa U KOHYCA.

KoMOuHanmu Tenm BpalieHUss M MHOTOIPAaHHMKOB. MHOTOIpaHHUK,
OMHUCaHHBIK OKoJIO cdepnl; cdepa, BOHMCaHHAS B MHOTOTPaHHUK, WU TEJIO
BpAaIlCHUS.

[Tonsatue 06 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béMe
MPSMOYTOJIBHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM 1mIMHIpA,
koHyca. O0BEM 11apa u 1miomaasb chepsl.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BbEMaMU TOT0OHBIX TEJL.

Ceuenuss nwimHApa (TapajuIeIbHO M NEPHEHAMKYJISAPHO OCH), CEUYCHHUS
KOHyca (mapajuleIbHOE OCHOBAaHUIO WU MPOXOISIIEE 4Yepe3 BEPIIMHY), CECUCHUS
niapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha m1ockocTH U B mpocTpaHcTBe. CloKEeHNE U BEIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBwiio mapamnenenunena. PemieHwe 3amad, CBS3aHHBIX €
IIPUMEHCHUEM TIpaBUJl JEUCTBUU C BekTopamu. [IpsiMmoyrosibHas cucrema



KoopauHaTt B mnpoctpaHcTBe. Koopamnater BekTopa. [Ipocreiimme 3amaun B
KOOpAMHATaX. YTol Mexay Bekropamu. CKalIpHOE MPOU3BEIECHUE BEKTOPOB.
BrluncneHnue yrioB Mexay MNPSAMBIMHU U INIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METO/I IPH PEIICHUHA T€OMETPUUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOTpPaMMbl y4eOHOTO TpeaMera
«MareMaTuka» XapakTepU3yITC:

I'paxxnanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO WIEHAa POCCHUUCKOrO0 OOIIEeCTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
nporeayp TpaxiaaHCKoro ooOmecTBa (BbIOOPHI, OMNPOCH U Mp.), YMEHUEM
B3aHMOJICMCTBOBATh C COUMAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUHU C HX
(GYHKIUSMHA 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UIEHTUYHOCTH, YBaXKEHUS K
MPOIIIOMY U HAaCTOSIIIEMY POCCUHCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JIOCTUKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTHYECKOW IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTHXKEHUN B JIPYTUX HayKaxX, TEXHOJOTUsIX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHUYECKOTO  IOBEACHMUS,
CBSI3aHHOTO C MPAKTHUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKH U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj7ay, pELICHN, paccyXIcHUM;
BOCHPUUMUYHUBOCTBIO K MATEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHKE:

cOPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTH4YeCKUe 3HaHUS B
WHTEpecax 370pOBOro u 6e3omacHoro odpasa KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0OPOBbBIO (3710pOBOE€ MUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTIbIXa, peryJsipHas buznueckas AKTUBHOCTb); duznyecKoro
COBEPLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310pPOBUTEIIBLHOMN
JEATEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYZY, OCO3HAaHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOQPECCHOHATBHON  JCSITENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymerd mnpodeccur W peaau3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM0o00Opa30BaHUI0 HA MPOTSHKCHHH BCEH J>KU3HH, TOTOBHOCTBIO K AKTUBHOMY
YYaCTHUIO B PEIICHUHU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKON HAIPaBICHHOCTH.

IKO0JOrHYecKoe BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTBIO HKOJOTUYECKON KYyJNbTYpbl, MOHUMAHUEM BIIHUSHUS
COIMAJIBHO-DKOHOMHMYECKHUX TPOIIECCOB Ha COCTOSIHUE MPUPOIHON M COLMATbHOU
Cpelbl, OCO3HAaHHEM TJOOAIBHOrO XapakTepa HSKOJOTHYSCKHX IPOOJIeM;
OpHUEHTAIIME HAa NMPUMEHEHHWE MaTEeMAaTHYECKUX 3HAHWUW JJId pelleHus 3ajad B
0o0JlacTU  OKpYXaloIlllel cpenpl, IUIAHUPOBAHUSA IIOCTYNIKOB M OIEHKH HX
BO3MOKHBIX MOCJEACTBUM ISl OKPYKAIOIIEH CPEeJIbI.

ILleHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMHUPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAayKH ©  OOIIECTBEHHOM  IMPAKTUKH, IMOHMMaHUEM
MaTeMaTUYECKOW HayKh Kak cdepbl 4UeToBEYeCKOW esATEeTbHOCTU, 3TArloB €&
pa3BUTHA YW 3HAYUMOCTH IS Pa3BUTHUS IMBWIM3ALMK; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKXM W MaTEeMaTH4YeCKOW KyJIbTypOd KakK CpeJICTBOM TO3HAHUA MUPA;
TOTOBHOCTBIO OCYIIECTBJISATH MPOCKTHYI) W MCCIEAOBATEIbCKYIO JCSATEILHOCTH
WHJIMBUAYAJIHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUE€OHOTO TMpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  YHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMU, YHUBEPCAIbHBIMU Pe2YTISIMUBHLIMU OetiCMBUSMU.

1)  Vuusepcanvnvie  no3nasamensmuvie  Oeticmeus,  obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECco8 o00yuarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKPYXCarowjeeo  Mupa;,  npumeHeHue  jJ1o2UHecKUX,
UCCNe008ameNbCKUX onepayutl, yMmeHut pabomams ¢ ungopmayueti).

ba3oBble JJornueckue JeMCTBHUA:

e BBISBIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHICCKUX
O00BEKTOB, TOHATUN, OTHOIICHWUH MEXIY TMOHATHAMH, (OPMYITUPOBATH
OTIpENIeNICHUs]  TOHSATUW; YCTAaHABIMBATh CYIIECTBEHHBIM  TMPHU3HAK
KJaccu(uKanyyu, OCHOBAaHMS JIsi OOOOIIEHUST M CpPaBHEHHUS, KPUTECPUU
TPOBOJIMMOTO aHAJN3a;

e BOCIpPUHUMATH, (QopMymHpOBaTE W MNPeOOPA30OBHIBATE  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, €AMHUYHBIC, YACTHBIC W OOIIHE;
YCIJIOBHBIE;

e BBIBIATH  MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3M WU
npoTuBOpeursi B (aKkTax, MaHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;



npejiaraTh  KPpUTEPUH Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTHUBOPEUHIL;

e JleJaTh BBIBOJABI C HCIIOJI30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITEITEHO JI0KA3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUM (TPSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apTyMEHTAIIHIO,
MPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CY’KJIEHUS U BBIBOJIBL;

e BBIOMpaTh CHOCOO pelreHus ydyeOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIIeHUs, BBIOMpaATh HauboIee MOAXOAAINHMN ¢ Y4ETOM
CaMOCTOSATEILHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiiCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCIEA0BATENHLCKUI MHCTPYMEHT MO3HAHUS;
(bopmynupoBaTh BONPOCHI, (UKCUPYIOLIKE MPOTUBOpEUnE, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOEe, (OPMUPOBATHL  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
WCCJICIOBAHME TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTro
0o0BEKTa, SBJICHHS, TMPOLECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBIICHUSIMH, TIPOIECCAMU;

e CaMOCTOSITENHHO (HOPMYIUPOBATH OOOOIICHUS M BHIBOJIBI IO pE3yIbTaTaM
MPOBEAEHHOTO HAOIIO/IEHUS, UCCIEOBaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

e TPOTHO3MPOBATH BO3MOKHOE pPa3BHTHE IIPOIECCa, a TAKKE BBIIBUTATH
MIPEAMOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSX.

PaGora c nundopmanueii:

e BBIBIATH JACPUIUTH UHGOPMAILIMH, JTaHHBIX, HEOOXOIUMBIX HJisi OTBETa
Ha BOIIPOC U IS PEIICHUS 3a/1auH;

e BBIOMpaTh WH(POPMAIMIO W3  HWCTOYHWKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(OpMAIUIO
Pa3TUYHBIX BUJOB M (POPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MH(MOPMAIUIO, IPEACTABIATh €€ B Pa3lIWYHBIX (hopmax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJAEKHOCTD uHbOopMaIuu 1o CaMOCTOSTEIILHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  VYuusepcanvhvie KOMMyHUKamueHbvle Oelicméus, obecnevusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUWUXCHL.

Oobmenne:



BOCIIPUHUMATh W (POPMYIHPOBaTH CYXKIEHUS B COOTBETCTBHUU C
YCJIOBHSIMU U HEJIIMH OOIICHHS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M NMUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XO0Jly pelIeHus 3aa4i, KOMMEHTHUPOBATh MOJIYYEHHBIN PE3yIbTaT;

B X0/ OOCYKJIEHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMOU TEMBI,
poOJIEMBI, perIaeMou 3a/1a4u, BHICKAa3bIBaTh UJICH, HAIICJICHHBIC HA TIOUCK
pEUIEHHUs; COMOCTABISATh CBOM CYXKJIECHHS C CYXACHUSMH JPYyrUX
YYaCTHUKOB JHayiora, OOHAPY>KMBATh Pa3IMuve W CXOJICTBO IMO3UIIMM; B
KOPpEKTHOU popme hopMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKEHNUS,
NPEACTABIATh  pPE3yJIbTaTbl  PEIICHHs  3aJadyd,  SKCIEPUMEHTA,
UCCIIEIOBAHMSI,  TMPOEKTa;  CAaMOCTOSITENbHO  BBIOMpaTh  (popmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTAIMU U 0COOCHHOCTEH ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMUMATh W HWCIOJb30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHIUBUTyTBHOW PaOOTHI IPH pEIICHUH yUYeOHBIX 3a/1a4; IPUHUMATH 11ETh
COBMECTHOM JESTEIBHOCTH, IUIAHUPOBATH OPTraHU3AIUI0 COBMECTHOM
paboThI, pacrpenensaTh BUAbl padoT, TOTOBapUBATLCS, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKHUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CyKaeHUs,, 0OOMEH MHEHU,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJTHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WIEHAMHA KOMAaH/IbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmeus, obecneuusarom

GopmuposaHue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUUHOCHIU.
Camoopranuzamnus:

COCTaBJIAThH IJIaH, AJITOPUTM PELICHUS 33]]a4M, BBIOUpPATh CIOCO0 peleHus
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHHI C Y4ETOM HOBOI
uH(popmanuu.

CaMOKOHTPOJIBb:

BJIaJICTh HAaBBIKAMM [IO3HABATEJIILHOM peduiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJQJ€Th CIOCOOAMH  CaMOMNPOBEPKH, CaMOKOHTPOJSL —Ipolecca H
pe3yJibTaTa pelieHuss MaTEMaTUYeCKOM 3a1auH;

MNPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MpPHU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAMJIEHHBIX OIIMOOK, BHISIBIICHHBIX TPYIHOCTEH;



e OIICHWBATh COOTBETCTBHE pE3yJbTaTa IEINM W YCIOBHUSIM, OOBICHSTH
MPUYUHBI JTOCTUKEHUS WIM HEAOCTHXKEHHUSI PE3yJIbTaTOB JEATEIbHOCTH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KUIACC

OmneprpoBaTh MOHATUSIMU: TOUKA, PsIMasi, INIOCKOCTb.

[IpuMeHSATh aKCHMOMBI CTEPEOMETPUU W CIIEACTBUS W3 HUX IPH PEIICHUU
TE€OMETPUUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSMU: MAPAICIBHOCTh U IEPIIEHIUKYIAPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccugpumupoBath B3auMHOE pacloNOKEHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTRBE.

OmneprpoBaTh MOHSATHSIMH: JBYTPAaHHBIA yTOJ, TPAaHU JABYIPAHHOTO YIIIa,
peOpo IBYTpaHHOrO yria; JUHEWHBIN Yrojl ABYTPAaHHOIO yrja; rpajycHas mepa
JIBYTPaHHOTO yTJIa.

OmnepupoBaTh TOHATHUAMU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBITYKJIBINA
MHOTOTPaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, TPABIIIbHBII MHOTOTPaHHUK.

Pacno3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MMpaMuaa; TMpU3Ma,
PSIMOYTOJIBHBIN NapaJljIesienune, Ky0).

KnaccupumnupoBat ~ MHOTOTpaHHMKH,  BBIOMpas ~ OCHOBaHHUS  JJiA
KJacCU(pUKaluu (BBINYKJIbIE U HEBBIIYKJIbIE MHOTOTPAHHUKH; IPaBUJIbHBIC
MHOTOTPAHHHUKH; MPSIMbIC U HAKJIOHHBIE TIPU3MBI, TAPAJUICIICTIUIIC IBI).

OmneprpoBaTh MOHATHIMH: CEKyIas INIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBACHATH IPUHLIUIIBI TIOCTPOCHUS CEYEHH, CIOIB3Ysl METO/ CJIEJIOB.

CtpouTh ceyeHUs] MHOTOIPAHHUKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUT
CBEpXY, COOKY, CHU3Y.

Pemars 3a1aun Ha HaxOXKACHUE T€OMETPUUYECKUX BEJIIMYMH MO 00pa3lam Wiu
aJIrOpUTMaM, TPUMEHSS U3BECTHbIE AHATUTHUYECKHE METOJAbl NPU PEIEHUU
CTaHJAPTHBIX MaTEMaTHYECKHX 3a/1a4 HAa BBIYMCIECHUE PACCTOSIHUM MEXIY IBYMS
TOYKAMHM, OT TOYKM JO TMpPsAMOM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPEIINBAIOIIUMUCS TPSIMBIMH.

Pemats 3a1aun Ha HaxOXKACHUE TE€OMETPUUECKUX BEIIMYMH IO 00pa3iaM Wiu
aIITOpUTMaM, TPUMEHSS HU3BECTHbIE AHATUTHUYECKHE METOAbl NpPU PpEIICHUU
CTaHJApPTHBIX ~MaTeMaTHYECKMX 3aJad Ha  BBIYMCIEHUE YIJIOB  MEXAY
CKPEIIMBAIOIIUMUCS TPSIMBIMH, MEXIy TMNPSAMOA H  IJIOCKOCTBIO, MEXIY
IUTOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Beraucisate 00bEMBI U TUIOMAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMuza) ¢ TOpuMeHeHueM (GOpMYyJ; BBIUUCIATH COOTHOIICHUS MEXKITY
IUIOLIAASIMU TTOBEPXHOCTEHN, 00bEMaMU TOT0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh TOHATUSMHU: CHUMMETPUS B MPOCTPAHCTBE; LIEHTP, OChb U
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TFIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekats, mnpeoOpa3oBbIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTYypax, MPEJCTABICHHYIO HAa 4YepTexax U
PUCYHKaX.

[IpumensaTy reomerpuueckue (axThl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a/a4, MPEANOJararouXx HECKOJIBKO IIArOB PEIICHUs, €CJIA YCIOBUS PUMEHEHUS
3a/1aHbl B SIBHOM (hopMe.

[IpumeHATr OpocTEHIIME IPOTPAMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBoAUTE HpUMEPHI MATEMAaTUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKA3HH, PACTIO3HABATH MIPOSIBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJyYEHHbIC 3HAHUS HaA IPAKTHUKE: AHAJIMW3UPOBATH PEaJIbHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE TIOHATUS B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTU4ecku CHOPMYIUPOBAHHON MPOOJEeMbl, MOJEIUPOBATh pealbHbIC
CUTyallMd Ha S3bIKE TEOMETPUHU, MHCCIEA0BaTh MOCTPOECHHBIE MOJEIH C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHATUN U TEOpEM, alllapara anreopbl; peniaTh
MMPAKTUYECKUE 3a]1a41, CB3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUYMH.

11 KUIACC

OmneprpoBaTh MOHATUSAMHU: UWIMHAPUYECKAs TOBEPXHOCTh, 0Opa3yroIIne
IWIMHIPUYECKON  MOBEPXHOCTH;  IIMJIMHADP;,  KOHUYECKas  MOBEPXHOCTH,
o0pa3yrolire KOHNYeCKOH TOBEPXHOCTH, KOHYC; cpepruyecKkasi HOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI IOTYUYEHUS TEJ BpALLCHUSI.

KnaccudumupoBaTs B3aMMHOE paciojioKeHUe cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMH: IIAPOBON CETMEHT, OCHOBaHHE CETMEHTa, BBICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Bbruncnasate  00bEMBI M IUIONIAAM  TIOBEPXHOCTEH  Ted  BpalleHHUS,
TE€OMETPUUYECKUX TEJ C MPUMEHEHHEM (HOpMyII.

OmnepupoBaTh TOHATUSAMH: MHOTOTPaHHHK, BIHCAHHBIH B chepy u
ONUCAaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WIH TeEJO
BpalllCHUS.

BBIMUCHATE COOTHOIICHHSI MEXIY IUIOMAIASIMHI TTOBEPXHOCTEH M 00bEMaMu
MMOAOOHBIX TEII.



N3o00paxarh u3yuyaemble (UTYypbl OT PYKH U C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbINOIHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPaILCHHUS.

W3Bnekatb, WHTEPHPETUPOBATH W MPeoOpa3oBbIBaTH HHMOPMALHUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO HAa YepTekax U
PUCYHKAaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE  OEHUCTBUA CIIOKEHHWS BEKTOpPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHHMSI BEKTOPA HA YUCIIO0, OOBACHSATh, KAKUMH CBOMCTBAMHU OHH 00JIaJaIO0T.

[IpuMeHATH IPaBUIIO NIapaJUIEIICIINIIEAA.

OnepupoBarh NOHATHIAMU: JEKAPTOBBI KOOPANHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YOl MEXIY
BEKTOPAaMHU, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJspHOEC IPOU3BEIACHUE, pACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3aznaBaTh INIOCKOCTh YPAaBHEHUEM B ACKAPTOBOW CHCTEME KOOPAHHAT.

[IpumeHnsaTh reoMeTpuueckue (akTbl JUIsl PEIICHHS CTEPEOMETPUUYECKHUX
3a1a4, NPEAIoIararolux HECKOJIbKO Iar0B PELICHUs, €CIIA YCIOBUS IPUMEHEHUS
3aJIaHbI B SIBHOH (hopme.

Pewmats mpocreniye reoMeTpuyecKue 3aJadyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemlarp 3amauM Ha JI0Ka3aTebCTBO MATEMAaTHYECKMX OTHOLICHHM W
HaX0KJIEHWE FeOMETPUUECKUX BEJIMYMH 10 00pa3laM Wil alrOpuTMaM, MpUMeEHss
U3BECTHBIE METO/IbI [IPYU PELICHUU CTAaHAAPTHBIX MaTEMaTUYECKUX 3a1a4.

IIpumeHaTs mOpocTEdlIMe IPOrPAMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOONTE IpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HHU, paCIIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IprMeHATh IOIyYEHHBIE 3HAHMUS HaA IPAKTUKE: aHAJIU3UPOBATH DPEAIbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTU4YeCKl CQPOPMYIMPOBAHHOM MPOOJEMBbl, MOJIECIUPOBATH pEalbHbIC
CUTyallud Ha A3BIKE TEOMETPUM, MCCIENOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, anmnapara ajireopsl; pemarhb
IIPAaKTUYECKUE 3a7a41, CBA3AHHBIC C HAXOXKICHUEM T€OMETPUUECKUX BEINYUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
n/n MPOrpamMmMbl Bcero Koutpoapupie  Mpaxruyeckue oOpa3oBaTeJibHbIE
padoThbI padoThI pecypes:
1 BBenenue B ctepeoMeTpuro 10
) [IpsimMble U TUIOCKOCTH B TPOCTPAHCTBE. 12 |
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneHnmiynﬂpHOCTb MPSIMBIX U 12
IJIOCKOCTEN
4 Va1 MeXOy NPSIMBIMU U TTIOCKOCTSIMU 10 1
5 MHororpaHHuku 11 1
6 O0BEMBI MHOTOTPAaHHUKOB 9 1
7 IloBTOpEHME: ceueHMs, paCCTOSHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

Koau4yecTBo 4yacoB DJIeKTPOHHbBIE

HaumeHoBaHHUe pa3/1eJioB H TeM uupoBbIe
Ne n/m P Kontpoabnbie IIpakTHueckue (ipp )

NPOrpamMmbl Bcero o0pa3oBaTejbHbIe

padoThbI padoThI
pecypcsbl

Tena BpameHus 12

OO0BEMEI TEN 5 1

BekTopsl 1 KOOpIMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpenue, 060061IeHNE, 7 |

cHUCTeMaTU3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0






HOYPOUYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
uugpoBbIe
Nen/m  Tema ypoka KounTpoabHbie p
Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypcsbl

OCHOBHBIC TTOHITHSA CTCPCOMETPHU: TOUKA,

npsMasi, IIO0CKOCTb, IPOCTPAHCTBO.
p ’ - IpOCTp http://school-

[TpaBuna u300pakeHNUs HA PUCYHKAX: 1 )
p p pucy collection.edu.ru/.

n300pakeHMsI IUTOCKOCTEH, MapajieNbHbIX
IPSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3KA

http://school-
IepeceKaromuecs npsamas 1 II0CKOCTh collection.edu.ru/.

http://school-

Ilonstus: IEPECCKAOIHECCA IINIOCKOCTH,

IlousTus: MEpeCCKaroImurecs mI0CKOCTH,

1 )
[epeceKaroluecs npsamas U iI0CKOCTh collection.edu.ru/.
3HAKOMCTBO ¢ MHOTOIPDAHHUKAMHU
p ’ http://school-
M300pakeHHEe MHOTOTPAaHHUKOB HA 1 .
collection.edu.ru/.
PHUCYHKaX, Ha MMPOCKINOHHBIX YEPTEKAX
HauanbHble cBegeHUS 0 KyOe U mUpaMuie
.. (}j] P ’ 1 http://school-
uX pa3BepTKU U Mouein. CeueHus )
p p collection.edu.ru/.
MHOTOTPaHHUKOB
HavansHbie cBeleHUs 0 KyOe U UpaMHu/Ie,
i C 1 http://school-
uX pa3BEPTKHU U Moxein. CeueHUs )
p p collection.edu.ru/.
MHOTOTPaHHUKOB
[TonsiTne 06 aKCHOMATHYECKOM TIOCTPOCHUH
http://school-
CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUH U 1

collection.edu.ru/.

CJICACTBUSA U3 HUX



[TousTre 00 aKCHOMAaTHYECKOM MMOCTPOCHUU

http://school-

8 CTEPEOMETPHUHU: aKCUOMBI CTEPEOMETPUU U ,
P P P P collection.edu.ru/.
CIIEJCTBHS U3 HUX
[TonsiTre 06 akcHOMaTHYECKOM MOCTPOSHUHU
http://school-

9 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U _

collection.edu.ru/.
CIIECTBHS U3 HUX
[TonsiTre 00 akcHOMaTHYECKOM MOCTPOSHUHU

http://school-

10 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U ,

collection.edu.ru/.
CIIECTBUS U3 HUX
B3anMHOe pacnosnoxeHue npsiMeIx B
1 http://school-
IIPOCTPAHCTBE: NEPECEKAIOIINECS .
poctp p ’ collection.edu.ru/.
MapaJuIebHbIE U CKPEILIMBAIOIIUECS MIPSAMBIE
[TapannenbHOCTh NPSIMBIX U MNIOCKOCTEN B
12 MPOCTPAHCTBE: MapajlIeNIbHbIE IPSIMBIE B http://school-
MPOCTPAHCTBE; MAPATIIETBHOCTh TPEX collection.edu.ru/.
IIPSMBIX
[TapannenbHOCTh NPSIMBIX U MNIOCKOCTEN B
. http://school-

13 npoctpaHcTse: [[apannenbHOCTh MPAMON U ,

collection.edu.ru/.
IJIOCKOCTH
http://school-

14 Vriisl ¢ COHaNPaBJICHHBIMA CTOPOHAMH .
collection.edu.ru/.
http://school-

15 VYron Mexay NpsMbIMU B IPOCTPAHCTBE .
collection.edu.ru/.
http://school-

16 Yroa Mexay nNpsMbIMU B IPOCTPAHCTBE .
collection.edu.ru/.

17 [TapanneabHOCTh MITOCKOCTEH: http://school-

rapajuieIbHBIE IIIOCKOCTH collection.edu.ru/.

18 CBoiicTBa mapayyIeIbHBIX MIIOCKOCTEH http://school-



[Tpocreiimye npocTpaHCTBEHHBIE (PUTYPBI

collection.edu.ru/.

http://school-

19 Ha TIOCKOCTHU: TETPadp, Kyo .
padp, Ky, collection.edu.ru/.
rapajuieenuIe
. http://school-
20 [ToctpoeHue ceuenuit .
collection.edu.ru/.
. http://school-
21 ITocTpoeHue ceuenui .
collection.edu.ru/.
KoHntponbHas padota mo teme "[Ipsmbie u
2 http://school-
IJIOCKOCTH B IPOCTPAHCTBE. .
pocTp . collection.edu.ru/.
[TapanneabHOCTh NPSMBIX U IIOCKOCTEHR"
[lepneHUKyISPHOCTD MPAMOM U
73 PHCHIHMKY AP P http://school-
IJIOCKOCTH: MEPIIEHIUKYJIIPHBIE NPSIMbIE B .
PHCHAKY AP P collection.edu.ru/.
IIPOCTPAHCTBE
o IIpsiMble napasiesnbHbIe U http://school-
MEPIEHAUKYJISIPHBIE K TIJIOCKOCTH collection.edu.ru/.
75 IIpsiMble napasienbHbIe U http://school-
MEPHEHINKYIIAPHBIE K INIOCKOCTU collection.edu.ru/.
2% [Ipu3Hak nepneHauKyJISIPHOCTH OPsIMOM 1 http://school-
IJIOCKOCTH collection.edu.ru/.
7 IIpu3Hak nepneHIuKyJIApPHOCTH NPSIMOU U http://school-
[UIOCKOCTH collection.edu.ru/.
73 Teopema 0 nipsiIMOI TEPIIEHANKYIIIPHOU http://school-
IUIOCKOCTH collection.edu.ru/.
29 Teopema o psiIMOii TEpIIEHAUKYIISPHOU http://school-
IJIOCKOCTH collection.edu.ru/.
30 Teopema 0 npsiMOi NTEPIIEHAUKYIIIPHOU http://school-

IJIOCKOCTH

collection.edu.ru/.




HepHCHI[I/IKyJ'Iﬂp W HAKJIOHHBIC: PACCTOSAHUC

http://school-

31 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT ,
. collection.edu.ru/.
IIPSIMOM 10 INIOCKOCTH
IlepnieHqUKYyISp U HAKIIOHHBIE: PACCTOSHUE
http://school-
32 OT TOYKH 10 INIOCKOCTH, PACCTOSTHUE OT _
. collection.edu.ru/.
IIPSIMOM 10 IUIOCKOCTH
[lepnenauKyIsip U HAKJIOHHBIE: PACCTOSTHUE
http://school-
33 OT TOYKH J0 MJIOCKOCTH, PACCTOSIHUE OT _
. collection.edu.ru/.
MIPSIMOU 10 TIJIOCKOCTH
IlepneHauKyIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE
http://school-
34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT }
. collection.edu.ru/.
IIPSIMOM 10 IUIOCKOCTH
35 VYTrael B IPOCTPAHCTBE: YTOd MEXKIY NPSIMOA http://school-
U IIJIOCKOCTBIO collection.edu.ru/.
36 JIByrpaHHBIN yroJ1, TUHEHHBIN yroil http://school-
JBYTPaHHOIO yTIiia collection.edu.ru/.
37 JIByrpaHHBIN yroJ, TMHEHHBIN yro http://school-
JBYTPaHHOI'O yrjia collection.edu.ru/.
33 [leprieHAMKYIAPHOCTD IUIOCKOCTEMN: TPU3HAK http://school-
MEPIEHANKYISIPHOCTH JBYX INIOCKOCTEN collection.edu.ru/.
39 IlepneHqUKyISAPHOCTD IIJIOCKOCTEM: IIPU3HAK http://school-
NEPIEHANKYISIPHOCTH ABYX INIOCKOCTEN collection.edu.ru/.
40 [TeprieHANKYASIPHOCTD IJIOCKOCTEH: TPU3HAK http://school-
NEPIEHANKYIJIIPHOCTU ABYX INIOCKOCTEN collection.edu.ru/.
A1 TeobeMa o Thé http://school-
Ma 0 TPEX MEPHEHAUKYIIApAX .
p P PHCHARKYILP collection.edu.ru/.
.. http://school-
42 Teopema o TpEx nepneHAUKYIApax

collection.edu.ru/.




http://school-

43 Teopema o TpEx mepHIEeHANKYISIPAX collection.edu.ru/.
KonTponbHas paboTa no temam
44 "IlepneHIUKYISIPHOCTD MPSIMBIX U http://school-
miockocTe" n "YTriabel MeXly IPSIMbIMH U collection.edu.ru/.
II0cKoCTSIMU"
IToHsiTHE MHOTOIPAHHUKA, OCHOBHBIE
45 2JIEMEHTHI MHOIOTPaHHUKA, BBIIIYKJIBIE U http://school-
HEBBIIYKJIbIE MHOIOTPaHHUKU; pa3BEPTKaA collection.edu.ru/.
MHOTOI'PAHHHKA
IIpu3ma: n-yronpHas npu3Ma; rpaHy U
46 OCHOBAHMS IIPU3MBI; IIpAMas U HaKJIOHHAs http://school-
MIPU3MbI; OOKOBAsI U MOJIHASI IOBEPXHOCTh collection.edu.ru/.
IIPU3MBI
47 [Tapamienenunesn, NpsAMOYTrOJIbHBII http://school-
rapajulesIenuIle]l U ero CBOMCTBa collection.edu.ru/.
IIupamupa: n-yroiapHas nupaMua, rpaHu u
48 OCHOBaHHUE TMUPAMUJIBI; OOKOBAs U TTOJTHAS http://school-
IIOBEPXHOCTH IIUPAaMUbI, IPaBUJIbHAS U collection.edu.ru/.
yced€HHas mupamMuaa
IIpaBUIbHBIE MHOTOIPAHHUKU: IIOHATHE
[IPaBUILHOTO MHOTOI'PaHHUKA; IIPABUIbHAS
49 IIPU3Ma U [IpaBUJIbHAS IUPAMU/IA; hitp://school-
P P paMimaa; collection.edu.ru/.
IIpaBUJIbHAS TPEYTOJIbHAS IMPAMUIA U
NpaBUIBHBIN TETpas’ap; KyO
IIpencraBienne o NpaBUIbHBIX
http://school-
50 MHOT'OI'PAHHMKAX: OKTa’Ap, AOAEKA AP U collection.eduru/.
UKOCadIP.
51 CummeTpus B IPOCTPAHCTBE: CUMMETPUS http://school-




OTHOCHUTEIILHO TOYKH, NIPSMOH, TUNIOCKOCTH.
DneMEeHTbl CUMMETPUHU B TUpaMuax,
napajuieenuneaax, MpaBuiIbHbIX
MHOTOI'PAaHHHMKAX

Brraucnenue 31¢eMeHTOB MHOT'OT'paHHUKOB!

collection.edu.ru/.

http://school-

52
pEOpa, TuaroHaiu, yribl collection.edu.ru/.
[Tnomaas 6OKOBOM MOBEPXHOCTH U TTOJTHOU
53 MIOBEPXHOCTHU MIPAMOM MPU3MBI, IIJIOIIA/b http://school-
OCHOBaHUH, TeopeMa 0 OOKOBOM collection.edu.ru/.
MIOBEPXHOCTHU MPSAMOMN IPU3MBI
[Tnomaae 60KOBOM MOBEPXHOCTH H
s4 MIOBEPXHOCTU IIPABUIILHON ITUPAMUIBL, http://school-
TeopemMa O IUIOMAIu OOKOBOM MOBEPXHOCTH collection.edu.ru/.
YCEUEHHOU MUPAMUIBI
55 KoHTponbHas pabora 1mo Teme http://school-
"MHuororpaHHuku" collection.edu.ru/.
.. http://school-
56 IToustue 06 00nEME ;
collection.edu.ru/.
. http://school-
57 O0BEM TUpaMuIBI i
collection.edu.ru/.
. http://school-
58 O0BEM IUpaMUIbI
p 8 collection.edu.ru/.
. http://school-
59 O0BEM IUpaMHUIbI
p 8 collection.edu.ru/.
.. http://school-
60 O0BEM IUpaMUIbI
p A collection.edu.ru/.
.. http://school-
61 O06BEM pu3MBI

collection.edu.ru/.




http://school-

62 OO0BEM IPU3MBI 1
p collection.edu.ru/.
.. http://school-
63 O0BEM TIPU3MBI 1 .
collection.edu.ru/.
64 Kontponbhas padota no teme "OObEMBI 1 http://school-
MHOTOTPaHHUKOB" collection.edu.ru/.
[ToBTOpeHue, 0000IIEeHNE CUCTEMATH3AIIHS
N . http://school-
65 3HaHui. [locTpoeHune ceueHuii B 1 ,
collection.edu.ru/.
MHOTOT'PaHHUKE
[ToBTOpeHmEe, 06001IeHNE CHCTEeMAaTH3aIINS
3HaHWI. Beluncinenue pacCTOSAHMI: MEXIyY
. http://school-
66 JByMsI TOYKaMH, OT TOYKH J0 MPSMOH, OT 1 ,
collection.edu.ru/.
TOYKH JI0 TJIOCKOCTH, MEXKTY
CKPEIIUBAIOIINUMUCS TPSIMBIMU
http://school-
67 HtoroBas KOHTpoJbHAs paboTa 1 ,
collection.edu.ru/.
[ToBTOpeHue, 06001IeHNE cUCTeMaTH3alus
3HaHUU. BBIYKCIIEHHE YITIOB: MEKIY
63 CKDEIIBAIO . . | http://school-
B WMHUCS TIPSIMBIMH, MEXK,
P IIIU B P ’ y collection.edu.ru/.
MPSIMOM M TNIOCKOCTHIO, IBYTPAaHHBIX YTJIOB,
YIJIOB MEXKY IJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, IMameTp;

KoaudecTBO 9acoB

Bcero

KonTposbHble
padoThI

DJIEeKTPOHHbIE

uupposbie
oOpa3oBaTe/ibHbIE

pecypchbl

http://school-

1 .
IJIOLIA/Ib TOBEPXHOCTHU Chepbl collection.edu.ru/.
B3aumHoe pacrionoxenne chepsl u
http://school-
IJIOCKOCTH; KacaTeabHas IMIIOCKOCTh K 1 ,
collection.edu.ru/.
cdepe; maomanb chepsl
N3obpakenue chepsl, mapa Ha 1 http://school-
miockocty. CeueHus mapa collection.edu.ru/.
[unuHaapuyeckas TOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKON 1 http://school-
MOBEPXHOCTH, OCh IWJIMHAPUYECKON collection.edu.ru/.
MMOBEPXHOCTHU
Hununnap: ocHoBaHMs U OOKOBast
6 | http://school-
MOBEPXHOCTh, 00pa3yromias 1 ockb; ,
p ’ Ii Y . ’ collection.edu.ru/.
iona b O0KOBOM M MOJTHON MOBEPXHOCTH
N3o0paxenue MuinHApPa HA TUIOCKOCTH.
Pa3pépTka nmnmunapa. CedeHus MWIMHAPA | http://school-
(TUTOCKOCTHIO, MapaICIbHON UITH collection.edu.ru/.
MEPIEeHIUKYISIPHON OCH LIMIUH/IPA)
Konnueckast moBepXHOCTh, 00pa3yromme
. http://school-
KOHMYECKOU MOBEPXHOCTH, OCh M BEPIIUHA 1 _
. collection.edu.ru/.
KOHHYECKOU IMOBEPXHOCTH
Konyc: ocHOBaHue U BepIIMHA, 1 http://school-



o0pa3yroias 1 oCk; IIONaAb OOKOBOW U
TIOJTHOW ITOBEPXHOCTH

VYceu€unblii KOHyC: 00pa3yronme u

collection.edu.ru/.

http://school-

9 BBICOTA; OCHOBAHMS K OOKOBas )
collection.edu.ru/.
MOBEPXHOCTH
N3o0paxenune KoHyca Ha MIIOCKOCTH.
Pa3BépTka konyca. CeueHusi KOHyca
. http://school-

10 (TITOCKOCTHIO, MapallieIbHON OCHOBAHHUIO, )

. collection.edu.ru/.
U IJIOCKOCTBIO, MPOXOISIIEH uepe3
BEPILIUHY)

11 KomOunamust Ten BpamnieHus u http://school-
MHOT'OIpaHHHKOB collection.edu.ru/.
MHoOrorpaHHukK, OIMCaHHBIA OKOJIO

http://school-
12 cdepsl; chepa, BIMCaHHAS B .
collection.edu.ru/.
MHOTOTPAHHUK WJIH B TEJIO BpaIlCHUs
13 ITonsarue 06 00béMe. OCHOBHEIE CBOMCTBA http://school-
00BEMOB Tel collection.edu.ru/.
.. http://school-
14 O0BéM MIMHApa, KOHyca
pa, y collection.edu.ru/.
.. http://school-

15 O0BEM 11apa u wIomaab chepol )

P (bep collection.edu.ru/.
[Tomo6HbIE Tena B MPOCTPAHCTRBE.
http://school-

16 CoOoTHOIIIEHUS MEXKTY TUIOIIAISIMU )

o .. collection.edu.ru/.
MOBEpPXHOCTEN, 00bEMaMU MTOJOOHBIX TEI

17 KonrtponbHas pabora no temam "Tena http://school-
Bpamienus" u "O0beMbI Ten" collection.edu.ru/.

http://school-

18 BekTop Ha MI0CKOCTH ¥ B IPOCTPAHCTBE

collection.edu.ru/.




http://school-

19 CrnosxeHue ¥ BBIYMTaHUE BEKTOPOB ,
collection.edu.ru/.
http://school-

20 YMHOXEHUE BEKTOpa Ha YUCJIIO .
collection.edu.ru/.

Paznoxenune BexkTopa 1o Tpém
P P http://school-
21 HEKOMILJIaHApHBIM BekTopaM. [IpaBuio .
collection.edu.ru/.
napajienenumena
Pemenue 3ama4, CBI3aHHBIX C
77 . o http://school-
MPUMEHEHUEM MPABUII JEHCTBUH C .
P P collection.edu.ru/.
BEKTOPaMH
[IpsiMoyronbpHas cucTeMa KOOpJIMHAT B
23 K http://school-
npoctpaHcTse. KoopauHaTel BEKTOpA. .
pOcTp . p p collection.edu.ru/.
[Ipocreiimme 3aga4u B KOOpIUHATAX
24 VYron mexay Bekropamu. CKansipHOE http://school-
MIPOU3BEAEHUE BEKTOPOB collection.edu.ru/.
75 Brrurciienue yriioB Mexay NpsMbIMU U http://school-
IUIOCKOCTSIMU collection.edu.ru/.

26 KoopauHaTHO-BEKTOPHBIN METO ITPU http://school-

pEeLICeHUH TEOMETPUUECKUX 3a1a4 collection.edu.ru/.
7 KonrtponbHas pabora no Teme "BekTops! 1 http://school-
KOOpJMHATHI B MpOCTpaHcTBe" collection.edu.ru/.
[ToBTOpeHue, 0600IIEHNE U

73 cucreMaru3anus 3HaHUH. OCHOBHEBIE http://school-
(burypsl, GpakTbl, TEOPEMBI Kypca collection.edu.ru/.
IJIAHUMETPUU
[ToBTOpeHue, 0600IIEHNE U

. http://school-
29 cucteMartu3anus 3Hanuii. OCHOBHbBIC

(urypsl, GpakTbl, TEOPEMBI Kypca

collection.edu.ru/.




TIaHUMETPUHN

[ToBTOpEeHME, 0000IIEHNE U

http://school-

30 cUCcTeEMAaTH3als 3HaHUH. 3agadu 1 )
collection.edu.ru/.
MJIAHUMETPUHU U METOJIbI UX PEIICHUS
[ToBTOpeHue, 0600IIEHNE U htto://school
p://school-
31 cHcTeMaTHu3alMs 3HaHui. 3agaun 1 )
collection.edu.ru/.
IJTAHUMETPUU U METOJIbI UX PEIICHUS
[ToBTOpEeHue, 0600IEeHNE 1
3 cucreMatu3anus 3HaHnuil. OCHOBHEIE 1 http://school-
¢burypsl, hakTel, TEOPEMBI Kypca collection.edu.ru/.
CTEPEOMETPUH
http://school-
33 Wrorosas koHTposibHas paboTa 1 ,
collection.edu.ru/.
34 [ToBTOpeHue, 0600IIEHNE U | http://school-
cUcTeEMAaTU3alus 3HaHuU collection.edu.ru/.
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Maremaruka: anredpa u Hayajaa MaTeMaTHYeCKOro aHalln3a, FTeOMETPHSL.
['eometpus, 10-11 knaccel/ Atanacss JI.C., byty3oB B.®., Kagomies C.b. u

npyrue, AxkunonepHoe oomectBo «M3natensctBo «IIpocBemnienues

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. ®eaepanbHbIi IEHTP HHPOPMAITMOHHO — 00pPa30BaTEILHBIX PECYPCOB
(®LOP):

http://fcior.edu.ru

2. Enunas xomtekuus mudpoBbix oOpaszoBatebHbIX pecypcoB (EK):
http://schoolcollection.edu.ru

3. ®ectuBane negarornueckux uaen "OTKpbITHIA ypok': festival.lseptember.ru
4. Pecypcsl nopTania ajis o01iero
oOpazoBanushttp://www.edu.ru/db/portal/sites/schoolpage.htm

5. 51 uny Ha ypok MaTeMaTUKH (METOAMYECKHE pa3pabOTKu):
www.festival.lseptember.ru

6. @enepanbHblil MHCTUTYT NEJaroruyeckux usmepenuit: http://fipi.ru/



7. Onnaiin-tectsl EI'D nmo marematuke: http://ege.yandex.ru/mathematics/

8. OTkprITHIN OaHK 3aanuii o matematuke EI'D: http://mathege.ru/or/ege/Main
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