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IMNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamma yueGHOro kypca «l'eomerpusi» 06a30BOro ypoBHS s
obygarormuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe {DeneparbHOTO
roCyIapCTBEHHOTO0 00pa30BaTENIbHOTO CTAaHAapTa CPEIHETO O0IIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTEMaTUYeCKOMY OOpa30BaHUIO, M TPAAMIMI POCCUICKOTO 00pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIIeYuBaeT OBJIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMU,
COCTaBJISIFONIIIMU OCHOBY IS CaMOPA3BHUTHS W HEMPEPBIBHOTO 0OO0pa3oBaHUS,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U IIO3HABATEIHHOTO Pa3BUTHUSA
JUYHOCTU 00yYarOIIXCsl.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TEeOMETPHUM Ha YPOBHE CpPEIHEro OOIIero
oOpaszoBanmsi OOyCJIOBJIEHA MPAKTHUYECKOW 3HAYMMOCTHIO METANPEAMETHBIX U
MPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HAIPABICHUH JUYHOCTHOTO
pa3BuTHs OoOydarommxcs, GopMHpPOBaHUS (DYHKIIMOHAIBLHON MaTeMaTH4eCKOM
IPaMOTHOCTH, U3YUYCHUS IPYTUX YUCOHBIX TUCIUIUIMH. Pa3BuTHe y 00ydarommxcs
MPABUJIBHBIX TMPEACTABICHUA O CYIIHOCTH W TPOUCXOXKIECHUU TE€OMETPUUYECKHUX
abCTpakmuii, COOTHONICHHH PEATBHOTO W HWICATHHOTO, XapaKTepe OTPaKCHUS
MAaT€MaTH4YeCKOW HAyKOW SBIEHUW M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MATEMAaTHUYECKOTO MOJACIUPOBAHUS B HAYYHOM
MO3HAHUHU M B MPAKTHUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYaIIUXCsl, a TaKKe KadyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJamnTaliid B
COBPEMEHHOM OOIIECTBE.

['eomeTrpust gBisieTcss OAHUM U3 0A30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEeYMBAET BO3MOXHOCTh H3Y4YEHHUS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOM HAMPaBJIEHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jlornyeckoe MbIUIeHWe, (HOpMUpPyEeMOe MpPH HU3YYCHUH OOYyJaroruMUCs
MOHATUHHBIX OCHOB T€OMETPHUH U IIOCTPOCHHUH IIETIOYKU JIOTUYECKUX YTBEPKICHUN
B XOJIe¢ pELIEHUsI TeOMETPUYECKUX 3a7ady, YMEHHE BBIJBUraTh U OIPOBEPraTh
TUIIOTE3bI HEMOCPEACTBEHHO HCIOIB3YIOTCS TPH PENICHUH 3a71ad eCTCCTBEHHO-
HAYYHOTO ITUKJIA, B YaCTHOCTHU U3 Kypca (DU3UKH.

YMeHrne OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX O0MacTsIxX aesTenbHOCTH YenoBeka. OpHeHTalus 4YelOBeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUsSI OKPYKAIOIIETO MHUPA, YCIOBHE YCICIIHOTO TMO3HAHWUS U aKTUBHOTO
npeoOpa3oBanus  JeHCTBUTENLHOCTH. OmnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OO0BEIUHSET pa3Hble BUIbI y4EOHONW U TPYAOBOW JAESITEIBHOCTH,
SBIIIETCSI OJHUM W3 MPO(PECCHOHATBHO BAXXHBIX KAdyeCTB, MOITOMY aKTyallbHa
3amaya (opmMupoBaHUS y OOYYAIOIIUMXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUSI Kak
Pa3HOBHJIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHGHTa B
MOJITOTOBKE K MPAKTUYECKON JACATEITHHOCTH 110 MHOTUM HAITPaBJICHUSIM.



[leas ocBoeHust mporpamMMbl ydeOHOTOo Kypca «l'eomeTrpusi» Ha 0a30BOM
ypoBHE 0OyueHus — oOmeoOpa3oBareqbHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyyaroruxcst ~ yepe3  oOecreyeHMe  BO3MOXKHOCTM  NPUOOpETeHHs] U
VCIIOJIb30BAHUS CUCTEMATUYECKUX TIE€OMETPUYECKUMX 3HAHUM W JCHUCTBUH,
cnenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCIICIITHOTO MPOJAOHKCHUS 00pa30oBaHUs
0 CTICIIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM HCTIOIB30BAHIEM T€OMETPHH.

[Iporpamma 1o reomeTpuu Ha ©0a30BOM ypOBHE TMpeAHA3HAYEHA IS
oOyyJaronmxcsi cpe/lHed IIKOJbl, HE MCIBITHIBABIIMX 3HAYUTENIbHBIX 3aTPYIHEHUN
Ha YPOBHE OCHOBHOTO 0011ero oopazoBanusi. Takum 006pa3om, oOydaroniuecss Ha
0a30BOM YpOBHE JIOJDKHBI OCBOWTH OOIIME MAaTEeMaTHYECKHE YMEHWsI, CBSI3aHHBIE
co crnenupuKod TEOMETPUU U HEOOXOJIMMBbIE IS XU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh M3YYHTh T'€OMETpHUIO Ooliee
r1yOOKO, €ciii B JajbHEWIeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKHUX
3HaHUSAX B MPOGECCUOHAIBHOM eI TEILHOCTH.

JlocTikeHne T1IeTM  OCBOCHHS TPOTPpaMMbl  00ECIIEUMBACTCS  pPEIICHUEM
COOTBETCTBYIOIIMX 3a1ay. IIpuoputeTHbiMM 3ajJayaMH  OCBOEHHUSI  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBJISIFOTCS:

e (opMupOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KYJBTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHue mpeaCTaBICHUS O MHOTOTPAHHUKAX W TelaX BpalieHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJIENSIX, MO3BOJISIONIMX OMUCHIBAThH
U U3y4aTh pa3HbIC SABJICHUS OKPYKAIOLIEr0 MUPA;

e (¢opMupoBaHHME YyMEHHs pacrlo3HaBaTh Ha YEpPTEXKaX, MOJCIAX U B
peaIbHOM MHUpPE MHOTOTPAHHUKHU U T€Jla BPAILCHHUS;

e OBJAJCHHE METOJAMH PEIICHHS 3a/lad Ha TIOCTPOCHUS HAa M300pa’KEHUAX
MPOCTPAHCTBEHHBIX PUryp;

e (¢opMupOBaHHWE YMEHHUS OMNEPUPOBATh OCHOBHBIMU TMOHSTUSMH O
MHOTOTPaHHHUKAaX W TeJIaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIAJICHUE  QJITOPUTMAMU  PEIIEHUS  OCHOBHBIX  TWUIIOB  3ajady;
dbopMupoBaHUEe yMEHHUS TPOBOJUTH  HECIOXKHBIE JOKa3aTeJIbHbIC
pacCyXJieHusT B XOJIe pEUICHUs CTEPEOMETPUYECKMX 3aJady U 3a7ad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJUICKTYJTbHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcs, MO3HABAaTEJIbHOWM  AKTUBHOCTHU,  HCCIEOBATEIBCKUX
yMEHUM, KpUTUYHOCTU MBIIICHHUS;

e (opmupoBanue (GyHKIHOHATBHOM IPaMOTHOCTH, peJIeBaHTHOM
F€OMETPUU: YMEHHE pPACclO3HaBaTh TMPOSBICHUS  TEOMETPUUYECKHUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHbIX KU3HEHHBIX
CUTYyallMsIX M TPU HU3YUYEHUU NPYTUX YUEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (HOpMyIupOBaTh HX Ha S3bIKE
T€OMETPUH U CO37]aBaTh TEOMETPUUECKUE MOJACIIH, TPUMEHSIThH OCBOSHHbBIN
F€OMETPUYECKUM amnmapar [Jsi pelIeHUs] MPaKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YyJIbTATHI.



OTIUYUTENHEHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAYaJle €ro H3y4eHUs 3a]ay, pellaeMblX Ha YPOBHE
UHTYUTUBHOTO NTO3HAHUS, U ONpeAeIEHHBIM 00pa3oM opraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT PpAa3BUTHUIO JIOTMHYECKOTO M IPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET NMPOTEKAHUE MHTYUTUBHBIX ITPOLIECCOB, MOTUBHUPYET K
JAJIbHEUIIIEMY U3YYEHUIO ITPEaMETA.

[Tpennourenue oTHAETCA HATISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHUS, TO
€CThb TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAKTUYECKOM [JEATEIbHOCTU. Pa3BuTue NPOCTPAHCTBEHHBIX IIPEACTABICHUMN Y
ydalmmxcsi B Kypce CTEPEOMETPHM IPOBOAUTCA 3a CUET peuieHus 3aaad Ha
CO3/1aHHE  MPOCTPAHCTBEHHBIX  00pa30oB W  3aJad Ha  OIEpUPOBAHUE
IPOCTPAaHCTBEHHbIMU oOpa3zamu. Co3naHue oOpa3a HPOBOAUTCA C OMNOPOH Ha
HarJIAJIHOCTh, a OIIEpUpPOBaHUE O0Opa3oM — B YCIOBUAX OTBIEYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOIHOTO COJIEPKAHUS.

OcHoBHBIE cozaeprkarenbHble TUHUN Kypca «I'eomerpum» B 10-11 kmaccax:
«MHororpanHukm», «lIpsiMble U IIIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpalmieHus»,
«BeKTOpbl U KOOpAMHATHL B IIPOCTPAaHCTBE». DOPMUPOBAHKE JIOTUUECKUX YMEHUN
pacrpenensercss HeE TOJBKO MO COAEpKAaTENbHbIM JIMHUSAM, HO W IO TOJaM
00yueHHUs Ha YPOBHE CpEIHET0 00IIero o0pa3oBaHusl.

Conepxanue o0Opa3oBaHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3yibTaTaM
OCBOEHHMSl paboyeil mporpaMmbl, pacnpelelnéHHbIM 10 TrojaM oOydeHus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4TOObl OBJAJECHHE TI'€OMETPUUECKUMHU
MOHATHUSIMU Y HABBIKAMH OCYILECTBIISUIOCH MOCIJIEI0BATEIBHO U MOCTYIIATENBHO, C
COOJII0/IEHNEM IIPHUHIIUIA TPEEMCTBEHHOCTH, YTOOB!I HOBbIE 3HAHUS BKIIIOUAJIUCH B
OOLIYI0O CHUCTEMY T€OMETPUYECKUX MpPE/ICTaBICHUN OO0ydaroIuXcs, paciuupss u
yrayOusist e€, oOpa3ysi IpOYHblE MHO>)KECTBEHHBIE CBSI3U.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpum orBoaurcs 2 yaca B Hepenmo B 10 knacce u 1 vac B
Heaemo B 11 kimacce, Bcero 3a iBa roga o0y4uenus - 102 yueOHbIX daca.



COAEPKAHUE YYEBHOTI'O KYPCA
10 KIIACC

IIpsiMble M VIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCT,
npocTpancTBO. lloHATHE 00 aKcMOMaTHYECKOM IOCTPOCHUH CTEPEOMETPHUU:
aAKCHOMBI CTEPEOMETPHUHM U CIEACTBUS U3 HUX.

B3anMmHOE pacnosokKeHue MpsSMBIX B IPOCTPAHCTBE: IE€pPECEKaroIuecs,
napajuleNIbHble W CKpeluBaronuecs npsmele. [lapamnensHOCTs NpsAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MAPAJUIEIBHBIE IIPAMBIE B  IIPOCTPAHCTBE;
[IapaJUIeNIBHOCTh TPEX MPAMBIX; MapPAJLIEIBHOCTh NMPAMOW M IUIOCKOCTH. YIUIBI C
COHAINPABJICHHBIMU CTOPOHAaMH; YIrOJ MEXAy HpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh  IIOCKOCTEW: MapajulelibHble  IUIOCKOCTH; CBOKCTBA
napajulebHBIX TIockocTed. IlpocTeitmme mpocTpaHcTBeHHBIE (UTYpHI Ha
IUIOCKOCTH: TETPadp, KyO, napajuiesienunesa; IoCTPOeHUE CEYSHUI.

[lepnieHAMKYJIIPHOCTD IPSIMOW U IIJIOCKOCTH: MEPIEHIUKYJIISIPHBIC IIPSIMBIC B
IIPOCTPAHCTBE, MNPSIMBIE MAPAJJIEIBHBIE W MEPHECHAUKYJSIPHBIE K IJIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPSAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUDIOCKOCTBIO;  JABYTPAaHHBIM  YrOJ, JIMHEWHBIM yroJl  JIBYTPAaHHOTO  yIJia.
[lepnieHAMKYJISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKU 10 IUIOCKOCTH, PAcCTOSHUE
OT  TOpsAMOM 10  IJIOCKOCTH,  Mpoekuuss  (GUrypel Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: NPHU3HAK  IEPIEHIUKYJSIPHOCTH — JIBYX
IockocTer. TeopeMa 0 TpEX NEepPIEHIUKYIIApax.

MHOrorpaHHuKu

IToHsiTHE MHOTOIpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAaHHHKA, BBIITYKJIBIE
Y HEBBITYKJIbIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TPaHU U OCHOBAHHUS MPHU3MBbI; IpsiMasi ¥ HAKJIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAAMOYTOJIBHBIN
napajuieNienunes U ero cporcrsa. Ilupamupa: n-yronpHas nupamuaa, IpaHu H
OCHOBaHHE MUPAMUJIbI; OOKOBAs U MOJIHASI IOBEPXHOCTh MUPAMHU/IbI; TpaBUIIbHAS U
yceyéHHasg nHupaMuga. OJIEMEHTBl Npu3Mbl W nHUpaMuabl. [IpaBuiibHBIE
MHOTI'OTPAHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NPAaBUIIbHASA IPU3Ma U
IpaBWiIbHAs NUpaMuAa; NPaBWIbHAS TPEYrojbHAas INUpaMUa W NPABUIbHBINA
TeTpasap; KyO. IlpeacraBieHue o MpaBUIIbHBIX MHOIOIPAHHUKAX: OKTadp,
noaeKadIp 1 ukocadap. CeueHus NpU3Mbl U TUPAMUIBI.

CummeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOM,
IUIOCKOCTH.  DJIEMEHTbl CUMMETPUM B  NHpPaMHJAX, HapajUlelenunenax,
IIPaBWJIBHBIX MHOI'OTPAHHUKAX.



Bbluucnenne 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, AMAaroHaliu, YTJIbl.
[Tnomans OOKOBOW MOBEPXHOCTM W TOJIHOM MOBEPXHOCTH MPSIMOWU MPHU3MBI,
IJIOIIA/Ib OCHOBaHUM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOM IPU3MBL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHHOW MHUPAMUJIBI,
TeopeMa O Iulomanu yceuéHHoM mmpamuabl. [lonstne 06 00béEMe. OOBEM
NAPaMHU/JIbl, TPU3MBL.

[logoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KJIACC

Tesa Bpamenus

[unuaapuyeckas MOBEPXHOCTH, oOpasyroliue UIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOM MOBEpXHOCTU. [lunuHap: ocHOBaHUsA U
OOKOBasi MOBEPXHOCTh, OOpa3zylollas MU OCh; IUIONIaJAb OOKOBOM M MOJHOU
MOBEPXHOCTH.

Konunyeckass moBepXHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OChb U
BEpIIMHA KOHUYECKOM nmoBepxHOCTH. KoHyc: ocHOBaHUE U BepilinHa, oOpa3zyromias
U OCh, IUIOIIAJb OOKOBOM W TOJHOW TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
00pa3yrolue U BbICOTa; OCHOBAHUSI U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHtp, paauyc, IUAMETP; IUIOMIA[b MMOBEPXHOCTH CQEPBHI.
B3aumMHoe pacnonosxkenue chepsl U IMIIOCKOCTH; KacaTesbHas MIOCKOCTh K cdepe;
IJI011a1b CEephI.

N3o0paxxeHue Tel BpallleHHs Ha TUI0CKOCTU. Pa3BEépTKa IMHAPA U KOHYCA.

KoMOunanuu Tenm BpalleHHuss ¢  MHOTOTPAaHHMKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKoJIO cdeprl; chepa, BOHCAaHHAS B MHOTOTPAHHUK, WJIH TEJO
BpaIICHUS.

[Tonstue 06 06BEMe. OcHOBHBIE CBOKCTBA 00bEMOB Tel. Teopema 006 00bEME
OpsIMOYTOJILHOTO Tapajuienenunena v ciueactsus u3 He€. OO0bEM MWIMHAPA,
koHyca. O0BEM 1mapa u miomaasb chephl.

[Tono6ubeie Tena B mpoctpaHcTBe. (COOTHOLIEHUS MEXAY IUIOUIAASIMU
MOBEPXHOCTEHN, 00bEMaMu TOAOOHBIX TEl.

Ceuenuss mwiMHApa (MapajUyieIbHO M MEPIEHIUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajuieIbHO€ OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIUHY), CECUCHUS
mapa.

BekTopbl 4 KOOPANMHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CloKeHUE U BEIYMTAaHUE BEKTOPOB.
YMHO)KEHHE BEKTOopa Ha yucio. Pa3noxeHue BeKTopa rno TpéM HEKOMILIAHAPHBIM
BekTopaM. I[IpaBwio mapawienenunena. Pemenuwe 3amayd, CBS3aHHBIX €
IIPUMEHECHUEM TMpaBUJl JAEUCTBUU C BekTopamu. [IpsiMoyrosibHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopaunatel BekTopa. [lpocteitmme 3amaun B
KOOpAWHATaX. YTOJd MEXIy BekTopamu. CKalspHOE MNPOU3BEIECHUE BEKTOPOB.
Brruncnenre yrioB Mexay NpSMbIMU U IUIOCKOCTSIMU. KoOpauHaTHO-BEKTOPHBIM
METOJ] TP PELICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl y4EOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yOTCS:

I'pa:knanckoe BocnmuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O 4YJI€Ha POCCUHCKOro OOIIeCTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUI,
IpoLenyp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), YMEHUEM
B3aUMOJICMCTBOBAaTh C COLMAJIBbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
GyHKUMUSIMHU ¥ HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOHN TPAXKTAHCKON UACHTUYHOCTH, YBOKCHHS K
IIPOLUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSAM POCCUHMCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI,
K MCIOJIb30BAaHUIO ATUX JOCTH)KCHUM B JIPYTMX HayKaxX, TEXHOJOTUsIX, cdepax

SKOHOMUKH.
JAyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:
OCO3HAaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;

c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOrO  IOBEJCHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUN HAYKH U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHUE YCTOMUHUBOTO OYIyIIETO.

JcTeTn4yecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOLICHHEM K MHUPY, BKJIIOUYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a1ad4, peLIeHUH, pacCyKJICHUN;
BOCIPUMMYHUBOCTHIO K MATEMaTUYECKUM aCIeKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(OPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATH MaTEeMaTUYECKHWE 3HAHUS B
MHTEpecax 3J0pOBOT0o U 6e30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MHUTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHSATUU U

OT/bIXa, peryJisipHas dusnueckas aKTUBHOCTB); (du3nuecKoro
COBEPILIEHCTBOBAHMUS, npu 3AHATHUIX CHIOPTHUBHO-03JOPOBUTEIBHOM
JEeATENBHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYIOJIOOHS; WHTEPECOM K
paznuuHbiM  chepaM  NPo(ecCHOHAIBHON  JEATCIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ TPWIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBINH BHIOOD
Oynymeit mpodeccun W pealnm30BBIBAaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEMaTUYeCKOMY OOpa3oBaHUI0 U
caM0o0OOpa30BaHHI0 Ha NPOTSHKCHHUHM BCEH JXU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHYECKOM HAIIPaBICHHOCTH.



IKO0J0rHYecKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HIKOJOTUUECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHUS
COIMAJIbHO-D)KOHOMUYECKHUX IMPOIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIbHON
cpedpl, OCO3HAHMEM TJIOOAJTBHOTO  XapakTepa dKOJOTHUYECKHUX  IIPOoOJIeM;
OpUEHTAaIlMel Ha NMPUMEHEHHE MaTeMaTUYEeCKUX 3HAHWM IS pelleHus 3ajiad B
00JIacTH  OKpYXaroIllel cpeapl, IUIAHUPOBAHUS TIOCTYIIKOB M OICHKH HX
BO3MOJKHBIX MTOCJICACTBUMN JJIsl OKPY>KAIOILIEH CpeIbl.

I{leHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAayKH ©  OOIIECTBEHHOM  IPAKTUKH, ITOHMMaHUEM
MaTeMaTUYeCKOW HayKuh Kak c(]epbl 4enoBEeYeCKOW MesTeTbHOCTH, JTarnoB €&
pa3BUTUSI M 3HAYUMOCTH JJISI PAa3BUTHUS IMBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTUYeCKOM KyJIbTypOW Kak CpEIACTBOM TIO3HAHUS MUPA;
FOTOBHOCTBIO OCYIIECTBJISAITh MPOCKTHYIO W HCCIEAOBATEIILCKYIO JEATEIbHOCTD
WHJVMBUIYaJIbHO U B TPYTIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yJbTaTbl OCBOSHUSI MPOrpamMMbl y4eOHOro MpeaMeTa
«Marematuka XapaKTepU3yrTcs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAAMUSHBIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  noznasamenwvnvie  Oeticmsus,  obecneuusarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX HPOYECCO8 00YYaAOWUXcs (0ceoeHue
Memoo0o8  NO3HAHUSL — OKpYJxCcalowezo  Mupa,  NpuUMeHeHue  102UYeCcKUux,
uccie008amenbCKux onepayuti, yMeHul pabomams ¢ ungopmayueti).

ba3oBble JJoruyecKkue NeicTBUA:

e BBISBISATH U XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKK MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHWHA MEXKIY TMOHATUSIMH; (OPMYIUPOBATH
ONpEeNeNiCHUs]  MOHSTUH; YyCTaHABIMBAaTh CYIIECTBEHHbIM  IPU3HAK
KJaccu(uKanuy, OCHOBaHUS JUIsi OOOOIIEHUS M CpPaBHEHHUS, KpUTEPUU
MPOBOAMMOTO aHAJIN3a;

e BOCHPUHUMATH, (OPMYJIHPOBATH W  MOPEeOOPa3OBBIBATh  CYXKICHUS:
YTBEPJUTEIbHBIE W OTPULIATENIbHBIC, €JUHUYHBIC, YaCTHbIE W OOIIUE;
YCJIOBHBIE;

e BBIBIATH  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTuBopeursi B (akTax, JaHHBIX, HAOJTIOJCHUSIX U YTBEPKICHUSAX;
npejiaratb ~ KpUTepUM  JUISl  BBIABICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JleJIaTh BBIBOJIbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JNEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHU 110 aHAJIOTUU;



IPOBOJNTH CaMOCTOSITEIILHO JI0Ka3aTeJIbCTBA MaTeMaTHYECKUX
YTBEPKICHUI (TPSMBIE U OT MPOTHBHOTO), BBICTPAUBATh apryMEHTAITUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBL;

BBIOMpATh CrOco0 pereHus yd4eOHOM 3amauyu (CpaBHMBATh HECKOJIBKO
BapHAHTOB pEIICHHS, BBIOMPATh Hamboyiee MOAXOMSIIUNA ¢ Y4ETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBbIe ucciieqoBarTe/LCKHe 1elCTBUA:

MCIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKUNM WHCTPYMEHT IO3HAHUS,
dbopMyIMpOBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPodIEMYy,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOe, (QopMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UITUIO, MHEHUE;

MIPOBOIUTH CaMOCTOSITEIIEHO CTUTAHHPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHNE TI0 YCTAHOBJIICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
O00BbEeKTa, SIBJICHUS, TIPOIECCA, BBISIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMH, SIBIICHUSIMH, TIPOIECCAMU;

CaMOCTOATETHLHO (POpMYyIHPOBATH 000OIIEHHS U BBEIBOABI TIO PE3YJIbTaTaM
MPOBEIEHHOTO HAOIOEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IICHU;

IPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE TIPOIECCa, a TaKXKE BBIABUTATH
MIPEATIOI0KEHHUS O €T0 Pa3BUTUH B HOBBIX YCIIOBHSX.

Pabora c ungopmanmeii:

2)

BBIBJIITh Je(PULINUTH MHPOPMAIMH, TAHHBIX, HEOOXOAUMBIX JJIsi OTBETA
Ha BOIIPOC U JJIs PELICHM 3a1a4u;
BbIOMpaTh  MHGOPMAIMI0 M3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OpMALUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,
CTPYKTYpUpPOBaTh MHGOPMALIUIO, IPEACTABIATh €€ B PA3IMYHBIX (opMax,
WUTIOCTPUPOBATh rpapuuecKy;
OLICHUBATH HaJEKHOCTh uH(popmManuu 1o CaMOCTOSITEJILHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

Vuueepcanonvie  KoMMyHukamuenwvle Oeticmeus,  0Oecneyusarom

chopmMuUpoB8aHHOCMb COYUAILHBIX HABLIKOG 00YUAIOUWUXCS.
Oo0menue:

BOCIIPUHUMATh M  (QOPMYJIHpPOBaTH CYXJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU M LIETISIMU OOIICHHUSA; SCHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCBbMEHHBIX TEKCTax, /1aBaTh IOSCHEHHUS 110
XOJly PELIEHUs 3a1a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3YIIbTAT;

B X0J1€ 00CY>KJI€HUs 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKIa€MOU TEMBI,
npoOseMbl, periaeMoil 3a1auu, BbICKa3bIBaTh UAECH, HAIICJICHHbIE HAa MIOUCK
pELICHMs; COIOCTaBIATh CBOU CYXJIEHHUS C CYXICHHSIMHU JPYTHX
YYaCTHUKOB JAHaiiora, oOHapyXUBaTh pa3jniyMe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOU GopMme hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;



OPEJICTaBISITh  pE3yJbTaThl  pelIeHHs  3aJadd,  SKCIIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 33]1a4 IPE3EHTALMU U OCOOEHHOCTEN ayUTOPHUHU.

CoTpyanun4ectBo:

3)

MOHMMATh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOHW U
WHIMBUIYJIBHON pabOTHI MPU PEIICHUH YUeOHBIX 3a/1a4; MPUHUMATh 11eJTb
COBMECTHOM JCATEIBHOCTH, TUIAHUPOBATh OPTaHMU3AIUI0 COBMECTHOM
paboThI, pacripeAesaTh BUABI paOOT, JOTOBAPUBATHCS, 00CYXKIATh MPOIECC
U pe3ysbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acCTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYyKIeHHS, OOMEH MHEHHUH,
«MO3TOBBIC IWITYPMbI» W WHBIC); BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMHU YJI€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4E€CTBO CBOETO BKJIaJa B OOIIMI MPOMYKT MO KPUTEPHSIM,
chOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOICUCTBUSI.

Vuueepcanvuvie  pecynamuenvlie  Oelicmeus, obecneuusarom

Gdopmuposarue cMbLCI0BbIX YCMAHOBOK U IHCUHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEIICHUs 3a]]aul, BBIOUpATh CIIOCO0 peleHus
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYXHOCTE,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIECHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BJIAJECTh HAaBbIKAMU TI03HABATEJIbHOM pediekcuu Kak OCO3HaHUS
COBEPIIAEMBIX IEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJAJ€Th CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTPOJI Ipolecca H
pe3yibTara peleHns MaTeMaTUIEeCKOM 3a/1auu;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb IpPH PELIEHUU
3a1a4ld, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
OOCTOSATENBCTB, TAHHBIX, HAWIEHHBIX OLUINOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBHE pe3yibTaTa LEId U YCIOBUSM, OOBICHATH
IIPUYUHBI JTOCTH)KECHUS WIM HEIAOCTW)KCHUS PE3YJIbTAaTOB IEATEIBHOCTH,
HAXOJIUTh OMUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HNPEJMETHBIE PE3YJIbTATBI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUYKA, PAMAs, IIIOCKOCTb.

[IpUMEHAT, aKCHOMBI CTEPEOMETPUU WU CIIEICTBUS W3 HUX IPU PEIICHUH
reOMETPHUUECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: NMAPALICIILHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX
U TUIOCKOCTEH.

KnaccuduumpoBarh B3aMMHOE pPACHOJOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.



OnepupoBaTh MOHATUSMH: ABYIPAHHBIM YroJ, TPpaHU JIBYTPAHHOIO YyIJa,
pedpo IBYIpaHHOIO yIJla; JUHEHHBIM Yroyl JBYIpaHHOIO YIJIa; TpajyCHas mepa
JIBYIPAaHHOTO yTJIA.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBIMYKIBIHA
MHOT'OI'PaHHHUK, 3JIEMEHTHl MHOIOTPAHHHUKA, [TPABUJIbHBIM MHOTOTPAHHUK.

Pacnio3naBaTh OCHOBHBIE BHbl MHOTOIPAHHHMKOB (MHMpaMUa; TpU3Ma,
IPsIMOYTOJIbHBIN NapaJiiesienune, Kyo).

KnaccudummpoBat ~ MHOTOTpaHHHKH, BEIOWpAass ~ OCHOBAaHHUS  JUIS
kinaccuukanuu  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKU, TPABUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJIeIeTUIECbI ).

OnepupoBaTh NOHATUAMU: CEKyLIas IIIOCKOCTh, CEYEHHE MHOTOIPAHHUKOB.

OOBSICHATH IPUHLIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YS METOJ] CJIEIOB.

CTpouTh C€YEHHsI MHOTOIPAaHHUKOB METOAOM  CJIEIOB,  BBIIIOJHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpXY, COOKY, CHHU3Y.

PemaTe 3a1aun Ha HAXOXKAEHUE TEOMETPUUYECKUX BEJIMYUH 0 00pa3lam uiu
QITOPUTMaM, NPUMEHSS W3BECTHBIC AHAIMTUYECKHE METOAbl IPU PEUICHUU
CTaHJAPTHBIX MAaTEMaTUYECKHUX 3aJ1a4 Ha BBIYHUCIICHUE PACCTOSHUN MEXAY IABYMs
TOYKaMHM, OT TOYKH JO IHpPsAMOH, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPELIUBAIOIIUMUCS IPSIMBIMHU.

Pemate 3a1aun Ha HAXOXKJAEHUE T€OMETPUUYECKUX BEJIMYUH 10 00pa3lam uiu
QITOPUTMaM, NPHUMEHSS HW3BECTHBIC AHAIMTUYECKHE METOAbl IPU PEUICHUU
CTaHJAPTHBIX MAaTEMATHYECKUX 3aJad Ha BBIUYHUCIECHUE YIJIOB  MEXKIY
CKPELIUBAIOIIUMUCI TPIMBIMHA, MEXKAY IPSAMOM U  IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Beiuncnsate 00bEMBI U TUIOIIAMA MTOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma,
nupaMyuga) C TNpuMEHEHHEM (OpMyJ; BBIYMCIATH COOTHOLICHHS MEXIY
IUIOMIAIIMU TTOBEPXHOCTEHN, 00bEMaMHU MOT00HBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETPUS B TNPOCTPAHCTBE; ILEHTP, OCh H
IJIOCKOCTh CUMMETPUU; LIEHTP, OCh U MIOCKOCTh CHMMETPUH (PUTYPBHI.

W3Bnekatp, mpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHMOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPeACTAaBICHHYIO HAa YepTekax U
PUCYHKaX.

[TpumensTh reomerpuueckue (axThl UIsl PEIICHHUS] CTEPEOMETPUUYECKUX
3a/1a4, NPEANnoarallinX HECKOJIbKO IIaroB PEMIEHUs], €CIIU YCIOBUS TPUMEHEHUS
3aJaHbl B IBHOH (opMe.

[IpumeHAT, mOpocTedlIMe NPOTPAMMHBIE  CPEIACTBA W BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKUX 3aay.

[IpuBOOUTE HpPUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.



[IpuMeHATh MOJy4YEHHBbIC 3HAHUS Ha IPAKTUKE: aHAJIM3UPOBATH DPEaJIbHbBIC
CUTyalluH W IPUMEHATh HW3YYEHHBIE IIOHATHS B MPOLECCE IOHUCKA PEIICHUs
MaTeMaTUYeCKu CQOpPMYIHPOBAHHOM NPOOIEMBI, MOJIECIUPOBATH pEalbHbIC
CUTyallUd Ha S3bIKE T'E€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeOpeM, anrmapara ajireOpsl; pemarhb
IIPAKTUYECKUE 3a1a4, CBA3AHHbBIEC C HAXOXKICHUEM T€OMETPUUYECKUX BEJIMYHH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: UWIMHIPUYECKAss TOBEPXHOCTh, OOpa3yroline
LWIMHAPUYECKOM  THOBEPXHOCTH;  LWJIMHIP;  KOHUYECKas  ITOBEPXHOCTH,
oOpa3yroine KOHU4eCKONH OBEPXHOCTH, KOHYC; CepuyecKasi HOBEPXHOCTb.

Pacnio3znaBath Tena BpalieHus (LMIUHAP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccuduimpoBaTs B3auMHOE pacnoiosKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CErMEHTa; IIAPOBOM CJIOM, OCHOBAHME ILIAPOBOrO CJIOS, BBICOTA IIAPOBOIO CIIOS;
11apOBOM CEKTOP.

Boluncnars  00bEMBI M IJIOIIAAM  THOBEPXHOCTEH  Tell  BpaulleHwus,
Tr€OMETPUUYECKUX TEJl C MPUMEHEHHEM (popMy.

OnepupoBaTh MNOHATUAMM: MHOTOIPAHHHUK, BIHCAaHHBIH B chepy u
ONHCaHHBIM OKOJIO c¢epbl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WM TEJO
BpaIICHUS.

BbIuuCHAT COOTHOIIEHUST MEXAY IUIOIIAIIMH MMOBEPXHOCTEM M Oo0BEMaMu
0JIOOHBIX TEJl.

N300paxarh u3yuyaemble (UTypbl OT PYKM U C NPUMEHEHHEM IPOCTHIX
YEePTEKHBIX HHCTPYMEHTOB.

BbINONIHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Bux cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHSI TEJ BPAICHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX M€OMETPUUECKUX (PUIypax, NPEJICTAaBICHHYIO Ha YEpTEXKax U
pUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINonHAT  IEHCTBHUS  CIOKEHHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHATh, KAKUMH CBOMCTBaMU OHU 00J1a/1a10T.

[TpumeHnATh IpaBuIIO NapajuieIenuneaa.

OnepupoBaTh NOHATUSIMU: JE€KAPTOBBI KOOPJIAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YroJ MEXIY
BEKTOpPaMU, CKAJIIPHOE NIPOU3BEAEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxonuts cyMMy BEKTOPOB M IIPOU3BEECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJsSIpHOE TMPOM3BEIEHUE, pACKIaJbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPJIHUHAT.



[TpumensTh reomerpuueckue (axThl UIsl PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, NPEAnoarallinX HECKOJIbKO IIaroB PEUIEHUs], €CIIU YCIOBUS ITPUMEHEHUS
3aJaHbl B IBHOH (opMe.

Pewars mpocreiimme reoMeTpuYecKue 3a1a4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemare 3amaum Ha J0Ka3aTeNbCTBO MATEMATHYECKUX OTHOLICHUH U
HAXO0XKJEHUE F€OMETPUUYECKUX BEJIIMYMH 0 00pa3liaM Wi alropurMam, IpuMeHss
W3BECTHBIC METO/IbI IPH PEIIEHUH CTAHAAPTHBIX MAaTEMATUYECKHUX 3a/1a4.

[IpumeHAT, nOpocTedIIMEe NPOTPAMMHBIE  CPEIACTBA W BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1aU.

[IpuBOIUTE HpPUMEpPBl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMEHATh TOMy4YEHHBIE 3HAHWS Ha IPAKTUKE: aHAIU3UPOBATH pPEAIbHBIC
CUTyalluld W IMPUMEHATb W3YUYEHHBIC IIOHATUS B IPOLECCE IOUCKA PEUICHUS
MaTeMaTU4YeCKu CQOPMYIMPOBAHHON TPOOIEMBbI, MOJIECIUPOBATH pealbHbIC
CUTyallUh Ha S3bIKE TE€OMETPUH, MCCIEAOBAaTh NOCTPOCHHBIE MOJIEIU C
UCII0JIb30BAaHUEM I'€OMETPUUYECKUX NTOHATUI U TEOPEM, annapara ajareopbl; pemarhb
IIPAKTUYECKUE 3a]1a41, CBSA3aHHbBIE C HAX0XKICHUEM T€OMETPUUYECKUX BEJTUYMH.



~N SN n B

TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

BBenenue B crepeoMeTpuio

IIpsiMBbIE U TUIOCKOCTH B IPOCTPAHCTBE.
[TapamienbHOCTD IPSIMBIX U INIOCKOCTEH

[lepneHUKyYASIPHOCTD MPSAMBIX U
IJIOCKOCTEN

VYrusl MeXAy NPSMBIMU U IUIOCKOCTSIMHU
MHororpaHHuku
OO6bEMBI MHOTOI'PaHHUKOB

IToBTOpEHME: CEUeHUS, pACCTOSHUS U YTIJIbI

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuecTBo 4acoB

Bcero

10

12

12

10
11

68

KonTpoibHble
padoThI

O [ " G Y

9]

IIpakTHYecKue
padoTbI

DJIEKTPOHHBIE

(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/




11 KJTACC

HaumeHoBaHue pa3ieioB U TeM
Ne n/mm
NPOrpamMMbl

Tena BpameHus
O0BEMBI TENI
BekTopsl 1 KOOPAMHATHI B MPOCTPAHCTBE

[ToBTOpenue, 06001IeHNE,
cUCTeEMaTu3anusg 3HaHUU

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuecTBo 4acoB

Bcero

12

10

34

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHBIE

(uu¢posbie)
oOpa3oBaTte/ibHbIE

pecypcbl

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KITACC

Ne T
eMa YpoKa
n/n yp Bcero

OCHOBHBIE TIOHATHUS CTEPEOMETPHUU:
TOYKA, MPsIMasi, TNIOCKOCTh,
npoctpancTBo. [IpaBuna n3o0paxeHus
Ha PUCYHKaX: U300pakeHUs
TUIOCKOCTEH, NMapasuIeIbHBIX TMPSIMBIX
(0Tpe3koB), cepeIMHbI OTpe3Ka

IonsTus: MNEPECCKAOIMECA IIOCKOCTH,
IEpECCKaroIurecs nmpamas 1 rniI0CKOCTb

IlonsTus: NEepeCCKaromurecs rmiI0CKOCTH,
nepecekaromuecd nmpdamad U rnioCKOCTb

3HaKOMCTBO C MHOT'OTPaHHUKaMH,
n300pakeHue MHOTOTPAaHHUKOB Ha 1
PHCYHKAaX, Ha IPOCKIIMOHHBIX YEPTEKAX

HavanbHbie cBeneHus 0 Kyoe u
MUpaMujie, UX pa3BEPTKH U MOJICITH. 1
CedeHUsT MHOTOTPAaHHUKOB

HauaneHble cBeneHus 0 KyoOe u

nUpaMuie, UX pa3BEPTKH U MOJIEIH. 1
CeueHnst MHOTOIPaHHUKOB

[TonsiTHe 00 aKCMOMATHYECKOM

MMOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI 1
CTCPCOMETPHU U CICACTBUA U3 HUX

TTonsarre 00 akCHOMaTHYECKOM

MOCTPOSHHUH CTEPEOMETPUH: AKCHOMBI 1
CTEPEOMETPHUH U CIICJCTBUS U3 HUX

KoandyecTBO 4acoB

KonTpoJbHbIe
padoThI

IIpakTHYecKue
padoThI

JlaTa
U3yYeHUs

DJIeKTPOHHbIE
nudpoBbie
o0pa3oBaTe/bHbIE

pecypcbl
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11

12

13

14
15
16

17

18

19

20
21

22

ITousiTHE 00 AKCHOMATHYECKOM
MMOCTPOCHHUH CTEPEOMETPUU: AKCUOMBI
CTCpGOMCTpI/II/I " CJIICACTBUA U3 HUX
ITonsatue 06 akCHOMaTHYECKOM
MOCTPOSHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIICJCTBUS U3 HUX

B3anMHOe pacronioskeHue mpsiMbIX B
MIPOCTPAHCTBE: TIepECeKarOIInecs,
napajuieIbHbIC U CKPEIIUBAIOIIHECS
MpSIMbIC

[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE: MapayljiebHbIe
IpsSIMbIE B IPOCTPAHCTBE;
napaieNbHOCTh TPEX MPSIMBIX

[TapamienbHOCTh NPSIMBIX U INIOCKOCTEN
B npoctpancTie: [lapaienbHOCT
MPSAMON U TUIOCKOCTH

VYIuIbl ¢ COHANPABICHHBIMUA CTOPOHAMHU
Yroa Mexxay IpsIMbIMU B IPOCTPAHCTBE
Yrois Mexay NpsSIMBIMU B IIPOCTPAHCTBE

[TapannenbHOCTh MIIOCKOCTEN:
napaJuiesIbHble II0CKOCTH

CaoiicTBa napasuieabHbIX MIIOCKOCTEN
[Ipocreline npoCcTpaHCTBEHHbIE
(Gurypsl Ha MIOCKOCTH: TETPAdIP, KyO,
napasuiesenumnes

[Toctpoenue ceuenuit

[Toctpoenue ceuenui

Kontponbnas padota mo teme "lIpsimbie
U IUIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U
mockocTei"”

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

p/geometria/10-klass
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24

25

26

27

28

29

30

31

32

[lepnieHAMKYIAPHOCTD PAMOUN U
IIJIOCKOCTH: NIEPIICHAUKYJIIPHBIE
IIPSIMBIE B IPOCTPAHCTBE

[Ipsimble mapasienbHble U
MEPIEeHIUKYISIPHBIE K TIIOCKOCTH

[IpsimMble napaiienbHble U
NEPIEHIUKYIJISIPHBIE K INIOCKOCTH

[Ipu3Hak nepneHANKYIISIPHOCTH IPSIMOM
U IJIOCKOCTH

[Ipu3Hak nepneHaAuKyJISIPHOCTH IIPSIMOM
U IJIOCKOCTH

Teopema o0 psIMOM NTEPIIEHAUKYIIIPHOU
IJIOCKOCTH

Teopema 0 IpsAMON NEPIICHAUKYISPHON
IIJIOCKOCTH

Teopema 0 IpsAMON NEPIIECHAUKYISPHON
IJIOCKOCTH

[lepniennuKyIsp U HAKIOHHBIE:
paccTosiHUE OT TOYKHU JI0 MIIOCKOCTH,
paccTosiHUE OT MPSIMOU 70 TUIOCKOCTH
[lepnieHIuKyIsIp U HAKIIOHHBIE:
paccTosiHUE OT TOYKHU JI0 MIIOCKOCTH,
paccTosiHUE OT MPSIMOM 10 TIOCKOCTH

https://www.yaklass.ru/
p/geometria/10-
klass/perpendikuliarnos
t-v-prostranstve-10441

https://www.yaklass.ru/

/geometria/10-
klass/perpendikuliarnos

t-v-prostranstve-10441

https://www.yaklass.ru/

/geometria/10-
klass/perpendikuliarnos

t-v-prostranstve-10441

https://www.yaklass.ru/

/geometria/10-
klass/perpendikuliarnos

t-v-prostranstve-10441

https://www.yaklass.ru/
p/geometria/10-
klass/perpendikuliarnos
t-v-prostranstve-10441

https://www.yaklass.ru/
p/geometria/10-
klass/perpendikuliarnos
t-v-prostranstve-10441

https://resh.edu.ru/subje
ct/lesson/6127/conspect
/221518/

https://resh.edu.ru/subje
ct/lesson/6127/conspect
/221518/




33

34

35

36

37

38

39

40

41
42
43

44

[leprienAUKYISIp M HAKJIOHHBIE!
paccTosiHUE OT TOUYKHU J0 IIIOCKOCTH,
paccTosiHUE OT MPSIMOM 10 IIIOCKOCTH

[lepnieHuKyIsIp U HAKIOHHBIE:
paccTosiHUE OT TOYKHU JI0 TIIOCKOCTH,
paccTosiHUE OT MPSIMOU A0 TUIOCKOCTH

VYTIuIBl B IPOCTPAHCTBE: YIOJl MEXIY
MPSIMOM U TUIOCKOCTBIO

JIByrpaHHbIN yToJ1, TMHEUHBIA YroJI
JIBYTPaHHOTO yria

JIByrpaHHbIN yroJl, TMHEWHBIA YIoJl
JBYTPaHHOIO yria

[lepneH UKy IAPHOCTD INIOCKOCTEN:
MIpU3HAK NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN

[leprieHAUKyYIAPHOCTD INIOCKOCTEN:
MIPU3HAK NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN

[lepneHIMKYISIPHOCTD MJIOCKOCTEH:
IIPU3HAK NEPIICHIUKYJIIPHOCTH ABYX
IIJIOCKOCTEN

Teopema o Tpéx nmepneHAuKyIIpax
Teopema o0 TpEX nepHeHAUKYIISIPAX

Teopema o Tpéx nmepneHAUKyIsIpax

KonrtponsHas pabota no temam
"[leprieHIUKYISPHOCTH NPAMBIX U

miockocTel" u "Yribl MeXIy NPSMBIMU

U IIocKoCcTAMHA"

https://resh.edu.ru/subje
ct/lesson/6127/conspect
/221518/

https://resh.edu.ru/subje
ct/lesson/6127/conspect
/221518/

https://resh.edu.ru/subje
ct/lesson/6127/conspect
/221518/

https://resh.edu.ru/subje
ct/lesson/4748/conspect
/20809/

https://resh.edu.ru/subje

ct/lesson/4748/conspect
/20809/




45

46

47

48

49

50

[TonsiTHE MHOTOTpAaHHUKA, OCHOBHBIE
AJIEMEHTHI MHOTOTPAaHHUKA, BBITYKJIIbIC
Y HEBBIMTyKJIbIE MHOTOTPAHHUKH;
pa3BEpTKa MHOIOTPaHHUKA

[Ipu3ma: n-yronbHas npu3ma; rpaHu U
OCHOBaHUS PU3MBL; TIpsIMast U
HaKJIOHHASI IPU3MBbI; OOKOBAs M MOTHAS
MMOBEPXHOCTD MPHU3MBI

[Tapamienenunen, TpsMOYTOJbHBIN
napasulesIenuIe ¥ ero CBOUCTBa

[Mupamua: n-yroimpHasi mupaMuaa,

I'paH ¥ OCHOBAHUE MTUPAMHU/IBL;

OOKOBas U NOJIHAs! IOBEPXHOCTh 1
MUPaMUIBI; IPaBUIIbHAS U yCEUEHHAS
nupaMuIa

[IpaBUIbHBIE MHOTOTPAHHUKU: TIOHSATHE
MIPaBUILHOTO MHOTOTPAaHHUKA;
MpaBUJIbHAS MTPU3MA U TIPABUIIbHAS
MUpaMU/Ia; IPaBUIbHAS TPEYTOJIbHAS
UpaMuJa ¥ PaBUIBHBINA TETPadIp;
KyO

[IpencraBneHue o MpaBUIBHBIX
MHOTOTPaHHHUKaX: OKTadp, TOJAEKAIP 1
U UKOCAdIP.

https://www.yaklass.ru/

/geometria/10-
klass/parallelepiped-

prizma-piramida-
obemy-
mnogogrannikov-
11037
https://www.yaklass.ru/
p/geometria/10-
klass/parallelepiped-
prizma-piramida-
obemy-
mnogogrannikov-
11037
https://www.yaklass.ru/
p/geometria/10-
klass/parallelepiped-
prizma-piramida-
obemy-
mnogogrannikov-
11037

https://www.yaklass.ru/
p/geometria

https://resh.edu.ru/subje
ct/lesson/4023/conspect
/149351/

https://resh.edu.ru/subje
ct/lesson/4023/conspect
/149351/
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52

53

54

55

56
57
58
59
60
61
62
63

64

65

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIBHO TOUKH,
MPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETpUHU B IUpaMUIax,
napaJuiesienuneaax, NpaBuIbHbIX
MHOTOTpaHHHUKaX

Briuncnenue piieMeHTOB
MHOTOTPaHHHUKOB: p&0pa, AMaroHamm,
YIJIBI

[Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOW MOBEPXHOCTHU MPSMOM IPU3MBI,
IJIO1IaJb OCHOBAHUH, TEOPEMA O
OOKOBOI1 TOBEPXHOCTH MPSMOU MPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPaBUIIbHON MUPAMMU/IBI,
TeopeMa O TUIoIaau OOKOBOM
IIOBEPXHOCTU yCECYEHHON MTUPAMUIBI

Kontponbnas padoTa o teme
"MHuororpaHHuku"

[Tonsitre 06 06bEME
O06BEM TUpaMuIbI
OO6BbEM upamMuIbl
O06BEM TUpaMuIbI
OO6BbEM upamMuIbl
O0BEM npu3MBbI
O06BEM IPU3MBI
O0BEM npu3MBbI

Kontponbnas padota o teme "OO0bEMBI
MHOTOT'PaHHUKOB"

[ToBTOpEeHue, 06001IEHNE
cucreMarn3anus 3HaHui. [loctpoenue
CEYEHH B MHOTOTPAHHUKE

—_— et e e e e e

http://www.math.ru

http://www.math.ru

http://www.math.ru

http://www.math.ru

http://www.math.ru

http://www.math.ru

http://www.math.ru
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67

68

[ToBTOpenue, 060061IEeHNEe
cucTeMaTu3aIus 3HaHu. Beraucienue
pPacCTOSTHUM: MEXKy IByMs TOUKaMHU, OT
TOYKH J0 MPSIMOH, OT TOUKH /10
IJTOCKOCTH, MEXAY CKPEUIMBAIOIUMUCS
NPAMBIMU

Htorosast KOHTpOJIbHAs paboTa

[ToBTOpeHmEe, 0600IIEHNE
cUcTeMaTu3alus 3HaHuil. Berauciaenue
YTJIOB: MEKIY CKPEIIMBAIOIIMMHUCS
MPSIMBIMU, MEXTY TPSMOM U
IIJITIOCKOCTBIO, IIByrpaHHLIX erIOB, yFJIOB
MG)KIIy IIJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



11 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie  IIpakTuuyeckue
n/n Bcero U3yYeHUs o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsbl
Cdepa u wap: ueHTp, paanyc, AMameTp;
dep p: HIEHID, Pauyc, A P 1 http://www.pm298.ru/

TUIOIIA b IOBEPXHOCTH CHEPHI
BzanmMHoe pacrionokeHue chepbl u
IJIOCKOCTH; KacaTelibHAS MIIOCKOCTh K 1 http://www.pm298.ru/
cdepe; maomaab cheps
N3ob6paxenue chepsl, mapa Ha

1 http:// www.pm298.ru/

mockocT. CedeHus mapa

[unuHapudeckas MOBEPXHOCTb,

oOpasyromue €cKoi
PAsYIONME WTHHAPUH " 1 http://www.pm298.ru/

MIOBEPXHOCTHU, OCh LIWIMHIAPUYECKON
ITOBEPXHOCTHU

]_II/IJ'II/IHI[pZ OCHOBaHMS 1 OOKOBas

OBEPXHOCTE, 00pa3yIomas 1 ocCh;
MOBEPXHOCTH, 00pa3yrolast 1 0Ch 1 http://www.pm298.ru/

IIoLIAs OOKOBOU M MOJHOM
MTOBEPXHOCTH

I/I306pa)KCHI/Ie ONUIMHAPA HAa INIOCKOCTH.

Pa3séprka mmmunapa. Ceuenus
p 1 AP 1 http://www.pm298.ru/

IMHApPA (TUIOCKOCTHIO, MapayuIeIbHON
WM NIEPIEHANKYIISIPHON OCH LIWJINHAPA)

KoHnnueckast noBepXHOCTB,

oOpa3yroimue KO €CKOM
PA3YIOLIIC KOHIHCECKON 1 http://www.pm298.ru/

IMOBEPXHOCTHU, OCb U BCpPUIMHA
KOHUYECKOM MOBEPXHOCTH



10

11

12

13

14
15

16

17

18

19

Konyc: ocHoBaHMe 1 BepIInHA,
oOpa3yrolas ¥ 0Ch; IJI0Ma b OOKOBOM
Y TIOJTHOM MTOBEPXHOCTHU

VY ceu€HHbI KOHYyC: 00pa3yomue u
BBICOTA, OCHOBAaHUA U OoKoBas
MTOBEPXHOCTh

N306pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(TUIOCKOCTBIO, TapasuIeTbHON
OCHOBAHHUIO, U MJIOCKOCTHIO,
MPOXOASAIICH Uepe3 BEpIINHY )
KomOunanus ten BpameHus u
MHOTOT'PaHHHKOB

MHoOrorpasHHukK, ONMCaHHbINA OKOJIO
cdepsl; chepa, BMcaHHas B
MHOTOTPaHHHK WU B TEJIO BPAIECHUS
[TonsiTue 06 06BEMe. OCHOBHEIS
CBOMCTBA 00OBEMOB TeIl

O0BEM nMIMHIpA, KOHYCa

O06BEM mrapa u Twiomaas chepsl
[TogoOHEbIe TeNna B MPOCTPAHCTRE.
COOTHOIICHUS MEXTy TUTOIIATMHU
MOBEPXHOCTEH, 00bEMaMH TIOTOOHBIX
Tel

Konrtpomnsnas padora no temam "Tena
BpameHus" u "O0beMbl Ten"

Bekrtop Ha m10cKOCTH U B
IIPOCTPAHCTBE

CroskeHne ¥ BEIYUTaHUE BCKTOPOB

http:// www.pm298.ru/

http:// www.pm298.ru/

http://www.math.ru

http://www.math.ru

http://festival.1septemb
er.ru/articles/subjects/1

http://festival.1septemb
er.ru/articles/subjects/1
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21
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23

24

25

26

27

28

29

30

YMHOXKEHUE BEKTOpa Ha YHUCIIO

PasnoxeHune BekTopa 1o TpéM
HEKOMIUIaHApHBIM BeKkTopaM. IIpaBuio
napajuiesienuneaa

Pemenue 3anau, CBA3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCHUCTBUM C
BEKTOPAMU

[IpsimoyrosbHas cucreMa KOOpJHHAT B
npoctpaHcTBe. KoopauHaTel BeKTOpa.
[IpocTeiime 3ajaun B KOOpJMHATAX

VYron mexay Bekropamu. CKaasipHOE
MIPOU3BE/ICHHE BEKTOPOB

Brluucnenue yrioB Mex1y IpsIMbIMU U
IIJIOCKOCTSIMU

KoopanHaTHO-BEKTOPHBIN METO IPH
peILIeHNH T€OMETPUUECKUX 3ajiau

KonTponbhas pabora no teme
"BekTopbl 1 KOOPJMHATHI B
npoctpaHcTae"

[ToBTOpenue, o6o0IIeHNE 1
cucreMatu3anuda sHaHuii. OCHOBHEIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpeHue, 06001IEeHNE U
cucreMatu3anuda sgaHuii. OCHOBHEIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpeHnue, 0600IEeHNE U
cucTeMaTu3alysa 3HaHuH. 3agauu
ITaHUMETPHUHN U MCTOABI UX PCUICHUA

http://festival.1septemb

er.ru/articles/subjects/1

http://festival.1septemb

er.ru/articles/subjects/1

http://festival.1septemb

er.ru/articles/subjects/1
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32

33

34

[ToBTOpEeHME, 0600IIEHNE 1
cHUCTEeMaTu3allis 3HaHui. 3agauu
TUIAHUMETPUHU U METOJIbI X PEIICHUS
[ToBTOpenue, o6o0IIEHNE 1
cuctemaru3anus 3HaHuH. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
CTepEeOMETPUHN

HTorosast KOHTpOJIbHAs paboTa

[ToBTOpeHnue, 06061mEeHNE U
CHCTEMATH3aLAs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34



YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» Maremaruka: anredpa 1 Hayajaa MaTeMaTH4YeCKOro aHajlu3a, FreOMETPHSL.
['eometpus, 10-11 kmaccewsl/ Atanacss JI.C., byty3os B.®., Kagomiies C.b. u

npyrue, Akunoneproe obmectBo «M3natensctBo «IIpocBemnienues

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

I'eomerpus. Iloypounsie pa3pabotku. 10—11 knaccsl : yue6. nocodue amns
obmeoOpazosar. opranuzanuii / C. M. CaaksH, B. @. byryzo. — M. :
[Ipoceemenune, 2017. — 2-e uzn., nepepad. — 232 c. : wi. (MI'Y — mikone). —
ISBN 978-5-09-043092-0.

Metonnueckue pekomernanuu K yueonuky JI.C. AranacsH, B.®. byrysos, C.b.

Kagomues u ap
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