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HOACHUTEJBHASA 3AIINCKA

Pabouas mnporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro
ypoBHs s oOydaromuxcst 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
denepallbHOTO  TOCYJApPCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHIAPTa
cpeaHero oOmiero oOpa3oBaHUs, C Y4YE€TOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUM, MPEABABIAEMBIX K MaTEeMaTHUYECKOMY OOpa3oBaHHUIO, U
TpaaulUUd  pocCcUiCKOro oOpaszoBaHus. Peanuzanusi  nporpaMmbl
oOecrnieunBaeT OBJIaJICHUE KJIFOUEBBIMU KOMITETCHIIUSIMH,
COCTABIISIIOUIMMU  OCHOBY JUIsl CaMOpPAa3BUTHSA U  HENPEPBIBHOTO
o0pa3oBaHMs, UEIOCTHOCTh  OOIIEKYJbTYPHOIO, JHUYHOCTHOTO H
MO3HABATEJILHOTO PAa3BUTHS IMYHOCTH O0YYAIOLTUXCS.

HEJIA N3YUYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca reoMeTpuu Ha YPOBHE CPETHETO OOIIETrO
oOpa3oBaHUs o0ycIIoBJIeHA IIPaKTUYECKON 3HAYNMOCTBIO
METanpeIMETHBIX M TPEIMETHBIX PE3yJIbTaTOB OOYYCHHS T€OMETPUU B
HAINpPaBICHUU JIMYHOCTHOTO pPa3BUTHSA OOydYarommxcs, (HOpMHUPOBAHHS
(YHKIIMOHAJIBHOW MaTeMAaTUYeCKOM TI'PaMOTHOCTH, H3yY€HHUs JPYrux
yuyeOHbIX JOUCHUIUIMH. Pa3zButue y 0OydaromMXCsi MPaBUIIbHBIX
MPEACTABICHU O CYIIHOCTH U MPOUCXOKIACHUM T'€OMETPUUYECKHUX
abcTpakiui, COOTHOIIEHWH PEATbHOTO W WJACaTBHOTO, XapakTepe
OTPaKEHUSI MAaTEMaTUYECKOM HAyKOW SIBICHUM M IPOLIECCOB PEaTbHOIO
MHpa, MECT€ I€OMETPUHM B CHCTEME HAyK W pPOJIM MaTEMaTHYECKOTO
MOJEJIMPOBAaHUS B HAyYHOM I[IO3HAHMM M B MPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHNUIO HAYYHOT'O MHUPOBO33PECHUS YUAIIUXCS, a TAKKE KaueCTB
MBIIIICHHSI, HEOOXOIUMBIX JIJISl a1l TAllii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBiseTcs OAHUM U3 0a30BBIX NPEIMETOB Ha YpPOBHE
cpenHero o6mero oOpa3oBaHus, TaK KaK 00ECIEYMBAET BO3MOXKHOCTb
M3Y4YEHUs KaK JTUCUUIUIMH €CTECTBEHHO-HAYYHON HAIlPaBI€HHOCTH, TaK U
T'YMaHUTapHOM.

Jlormueckoe  MbllIUIEHHE,  (GOpMUpPYEMOE€  TpU  H3yUYEHUU
00y4aroIMMUCS MOHATUIHBIX OCHOB T€OMETPUU U MOCTPOCHUH LENOYKU
JIOTUYECKUX YTBEPXKICHUW B XOJE PELICHHsS TIeOMETPUYECKUX 3ajad,
YMEHUE BBIABUTaTb M OINpPOBEpraTh THIOTE3bl HEMOCPEICTBEHHO



WCIIOJIB3YIOTCS TIPH PEIICHWH 3a/lad €CTECTBEHHO-HAYYHOTO ITMKIIA, B
YaCTHOCTH U3 Kypca (PpU3HKH.

YMeHHue OpUeHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO
pOJIb BO BCceX OOJACTSAX NEATEIbHOCTH YesioBeka. OpueHTalus 4eloBeKa
BO BPEMEHHU U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €T0 COIUATBHOTO
ObITHA, (hopMa OTpPaKEHUS OKPYIKAIOMIETO MHPA, YCIOBHUE YCIEITHOTO
MO3HAHUSA W  aKTUBHOTO  TPeoOpa3oBaHUS  JICHCTBUTEIHHOCTH.
OnepupoBaHre MPOCTPAHCTBEHHBIMU oOOpa3aMu OOBEIUHSAET pa3HbIC
BUJIbI Y4YE€OHOM H TPYAOBOM JEATEIBHOCTH, SBJISICTCS OJIHUM W3
MpOo)EeCCHOHAIEHO BaXXHBIX KAadeCTB, IIOATOMY aKTyajdbHa 3ajada
dbopMupoBaHUS y OOYYarONUXCS MPOCTPAHCTBEHHOTO MBINIICHUS Kak
PA3HOBUIHOCTH OOPa3HOTO MBIILIEHUS — CYIIECTBEHHOTO KOMIIOHEHTA B
MOJArOTOBKE K MPAKTHUUECKOU JEATEILHOCTH 10 MHOTUM HANPABICHUSM.

Llens ocBoeHuss mporpaMmbl ydeOHOro Kypca «l'eomeTpusi» Ha
0a30BOM ypoBHE 00ydeHHUsT — 00IIe00pa30BaTeIbHOE U OOIIEKYIBTYPHOE
pasBuTHE  OOydYarOIMXCS  4Yepe3  OOCCIEUYeHHEe  BO3MOXKHOCTH
NpUOOPETEHUSI U UCIOJIb30BAHUSI CHUCTEMAaTUYECKUX T'€OMETPUUYECKHUX
3HAHUM ¥ JCUCTBUM, CHeMU(UYHBIX TE€OMETPUM, BO3MOKHOCTHU
YCHENIHOTO MPOJODKEHHST 00pa3oBaHMsl MO CHEHHUATBHOCTSIM, He
CBSI3aHHBIM C MPUKIIATHBIM HCTIOJIB30BAHIEM T€OMETPHH.

[Iporpamma mo reomeTpru Ha 6a30BOM ypOBHE IpEIHA3HAYCHA IS
oOy4Jaronuxcsi CpeHEeN IIKOJIbI, HE WCHBITHIBABIIUX 3HAYUTEIBHBIX
3aTpyIHEHU Ha YypOBHE OCHOBHOro o00mero oOpa3oBaHus. Takum
oOpa3oM, oOydJaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOWUTH OOIIHE
MaTeMaTUYeCKHEe YMEHHS, CBSI3aHHBIE CO CICIU(PUKONH TEOMETPHH U
HE0OXOAMMBIE JJI KU3HU B COBpeMEHHOM o01iectBe. Kpome aToro, onu
MMEIOT BO3MOXKHOCTh H3Y4YUTh TE€OMETpHIO Oojiee TIyOOKO, €Ciu B
JaNMbHEHIIIEM BO3HHKHET HEOOXOIUMOCTh B T€OMETPUUYECKHUX 3HAHUSX B
MpoeCCHOHATEHOM JESITCIIBHOCTH.

JlocTikeHHe 1eTd  OCBOCHMSI  MPOrpaMMbl  00€CTIeunBaETCS
pelIeHMeM COOTBETCTBYIOIIMX 3adad. [IlpuoputeTHbIMH  3amadaMu
ocBoeHus kypca «l'eomerpun» Ha 6a3zoBoMm ypoBHe B 10—11 kiaccax
SIBJISTFOTCS:

e (QopMupoBaHuEe TMpEACTaBICHUS O TEOMETPUU KaK dYacTH
MHPOBOM  KyJbTYphl W OCO3HaHHME €€ B3aWMOCBS3U C
OKPYXKaIOIIUM MUPOM;

e (QopMupoBaHUE NPENCTABICHUS O MHOTOIPAHHHMKAX M TeJax
BpaleHUs] KaK O BaXKHEUIIUX MAaTEMaTHUYECKHX MOJICTIAX,



MO3BOJSIFOIIMX ~ ONMHUCHIBATH WM M3y4aThb pAa3HbIC  SIBICHUSA
OKPYXaroUIero Mupa;

o (opMupOBaHHE YMEHHS pacIliO3HaBaTh HA YEPTEKaxX, MOJCIAX U
B p€aJbHOM MUPE MHOTOT'PAaHHUKU U TEJla BpalllCHUS,

e OBJIQJICHUE METOJIaMU pEIIEHUsS 3aJlad Ha IMOCTPOCHUS Ha
M300paKEHUSIX MPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHHE YMEHHS OIEPUPOBATH OCHOBHBIMHU MOHSATHSIMHU O
MHOTOTPAaHHMKAX W TejJaxXx BpalleHUWs ©U WX OCHOBHBIMU
CBOMCTBaMU;

e OBJIQJICHUE AITOPUTMAMHU PEIICHUS OCHOBHBIX THIIOB 3aJad;
(dhopMHUpOBaHUE YMEHHsI TTPOBOJUTH HECIIOKHBIC TOKA3aTEIbHBIC
pPACCYXIECHUA B XOJE PEIICHUS CTEPEOMETPUUECKUX 3ajad |
3a71a4 C MPAKTUYECKUM COJICPHKAHUEM;

e PpAa3BUTHEC HHTE/UICKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
oOyyarommxcs, MMO3HaBaTECILHOMU aKTUBHOCTH,
WCCIIEIOBATEIIbCKUX YMEHUN, KPUTUYHOCTHU MBIIUIEHUS;

o (¢opmupoBaHrue (GyHKIHMOHAIBHOM TPAaMOTHOCTH, PpEJICBaHTHOMN
F€OMETPHUH: YMEHHUE PACIIO3HABATH MPOSBICHUS T€OMETPUUECKHUX
MOHATUM, OOBEKTOB M  3aKOHOMEPHOCTEHM B  pCalbHBIX
KU3HCHHBIX CHUTYyaIlUsX W TPH H3YUYCHUH JAPYTUX YICOHBIX
MPEIMETOB, MPOSABICHUS 3aBUCUMOCTEM W 3aKOHOMEPHOCTEW,
dbopMyIMpoBaTh WX Ha S3bIKE TEOMETPUM U  CO3/1aBaTh
F€OMETPUUECKUE MOJEIIH, NPUMEHSATh OCBOCHHBIM
F€OMETPUYECKUI anmapar Uil pEUICHUsA MPAKTHUKO-
OPUEHTHPOBAHHBIX 3aJla4, HMHTEPIPETUPOBATh U OLICHUBATh
MOJIYYCHHBIE PE3YJIbTaThI.

OTanyuTeIbHON OCOOCHHOCTHIO MPOTPAMMBbI SIBIISIETCS BKJIIOUCHHE

B KypC CTEpEOMETPUM B HAUAJIe €ro M3y4YeHUs 3aJad, PElIacMbIX Ha
YpPOBHE WHTYUTHUBHOIO TIO3HAHUSA, M  OMNpENEIEHHBIM  00pa3oM
OpraHu3oBaHHas paboTa HaJ HHUMH, YTO CIIOCOOCTBYIOT Pa3BHUTHIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOIO  MBIIUIEHHUS, CTUMYJIHUPYET
NPOTEKAHUE HMHTYUTUBHBIX MPOIIECCOB, MOTHUBUPYET K JaJbHEHILIEMY
W3YyYECHUIO TTPEIMETA.

[Ipennourenue OTHAETCS HATVISIAHO-KOHCTPYKTUBHOMY METOY
o0y4yeHHusl, TO €CTh TEOPETHUYECKHE 3HAHMS HMEIOT B CBOEH OCHOBE
YYBCTBEHHOCTh IMPEAMETHO-IIPAKTUYECKON JIESTEIIbHOCTU. Pa3Butne
MPOCTPAHCTBEHHBIX MPEACTABICHUN Y YYaIIUXCAd B KypCce€ CTEPEOMETPUM
MPOBOJIUTCS 32 CUET PELICHUS 3aJa4 Ha CO3JaHHE MPOCTPAHCTBEHHBIX



o0pa3oB W 3a7a4 Ha OINEPUPOBAHUE IPOCTPAHCTBEHHBIMU OOpa3amu.
Co3manne o0Opa3a TIPOBOAWUTCA C ONOPOM HA HATMATHOCTh, a
ONepUpOBaHUE 00pa3oM — B YCIOBHUSX OTBJICYEHHUS OT HATJISIHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 HCXOIHOTO COACPKAHUS.

OcHoBHBIE comepxkaTenbHble TMHUU Kypca «l'eomerpun» B 10-11
kiaccax: «MHororpanHukmn», «IIpsiMble U TUIOCKOCTH B MPOCTPAHCTBEY,
«Tena BpameHus», «BeKToppl W KOOPAMHATHL B IPOCTPAHCTBEY.
@opMHpOBaHUE JIOTMYECKUX YMEHUN PACHPEIEISIETCS HE TOJBKO IO
COJIEp)KaTeNbHBIM JIMHUSIM, HO M 1O TrojaM OOydyeHUss Ha YpOBHE
cpeaHero obmero 0opazoBaHusl.

Copmepxanre  00pa3oBaHMS, COOTBETCTBYIOIIEE IMPEAMETHBIM
pe3ysibTaTaM OCBOEHHMS paboyeil mporpaMmbl, pacHpeeNEHHBIM 110
rogam oOy4eHHUs, CTPYKTYPUPOBAHO TaKUM O0Opa3oM, YTOOBI OBJIAJICHHUE
F€OMETPUYECKHUMH  TOHATUAMHM W HABBIKAMM  OCYILECTBIILIOCH
MOCNEAOBATEIbHO U TOCTYIMATENbHO, C COOJIOACHHEM MPUHIUIA
MIPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOUAJIHCH B OOIIYIO CHCTEMY
reOMETPUUYECKUX MPEICTABICHUNA 00YyJarolMXCsl, PacIuupsist U yriyOuiss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha n3ydenue reomerpun otBoautcs 2 yaca B Heneno B 10 kitacce u
1 gac B Hegemto B 11 kimacce, Bcero 3a iBa rona ooydenus - 102 yueOHbIX
qaca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

HpﬂMLIe U IJIOCKOCTHA B IPOCTPAHCTBE
OCHOBHBIC MOHSTHS CTCPCOMCTPHH. Tqua, npsamas, IINIOCKOCTD,

IIPpOCTPAHCTBO. [lonsiTue 00 AKCHUOMAaTH4YCCKOM IIOCTPOCHHUHA
CTCPCOMCTPUHN: AKCHUOMBI CTCPCOMCTPUHN U CICACTBUS U3 HUX.
Bzaumuoe PACIIOJIOKCHUC MPAMBIX B IMPOCTPAHCTBC:

[IEpECEKAIOIIMECs, MapaJUIeIbHblE MW CKPELIMBAIOLIMECS  IPSMBIE.
ITapannenbHOCTD NPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: ITapajuICIIbHBIC
IpsAMbIE B NPOCTPAHCTBE;  IMAPAJUICIIBHOCTb  TPEX  MPAMBIX;
MapaJuIeIbBHOCTh NPSMOM M IUIOCKOCTH. YTJbl C COHAalpaBJICHHBIMH
CTOPOHAMH; YroJI MEXIy NpsAMbIMU B mpocrpaHctse. [lapaimnensHoCTh
IUIOCKOCTEH: MapaJuleJbHble IIOCKOCTH; CBOMCTBA  IApaJIIEIbHBIX
mwiockocteil. IIpocreiiimye npocTpaHCTBEHHbIE (UIYPbl HA IUIOCKOCTH:
TeTpadp, Kyo, mapayuieenune; MOCTPOCHHE CEYCHHI.

[leprieHIMKYISAPHOCTh NMPSIMOM M IUIOCKOCTH: NEPHEHIUKYISPHBIE
IIpsIMBIE B IIPOCTPAHCTBE, IIPSAMBIC ITAPAJIIEIbHBIE U NEPIICHAUKYIISIPHBIC
K IUIOCKOCTH, IMPU3HAK IMEPIEHIUKYJISIPHOCTU IPAMOU M IIIOCKOCTH,
TeopemMa O NOpsSIMOW MNEPHNECHAMKYISIPHOW IUIOCKOCTH. YTJIBI B
IIPOCTPAHCTBE: YTrOJ MEXAY NPSIMOM M IJIOCKOCTBIO; IBYTPAaHHBIA YTOJI,
JUHEWHBIM yroj JBYrpaHHoOro yria. llepneHaukynsp W HaxkIOHHBIE:
pacCTOSHUE OT TOYKH JIO0 IUIOCKOCTH, PACCTOSHUE OT IpPSAMOU 10
IJIOCKOCTH, MPOEKIUs (UTYphl HAa IUIOCKOCTh. [lepneHIuKyIsipHOCTD
IJIOCKOCTEN: MPU3HAK MEPIICHINKYISIPHOCTH IBYX IUIOCKOCTEN. Teopema
0 TpEX MEPIEHIUKYIIAPAX.

MHOrorpaHHUKH

IloHATHE MHOIOIpaHHHMKA, OCHOBHBIE DJJIEMEHTbI MHOI'OTPAaHHHKA,
BBIITYKJIBIC Y HEBBIIIYKJIbIE MHOI'OTPAaHHUKU; PAa3BEPTKAa MHOTOI'PAHHUKA.
IIpu3ma: n-yrompHass npus3Ma; TPaHd M OCHOBAHMS MPU3MBI; NpsAMas U
HaKJIIOHHAas TMpu3Mbl; OOKOBasi M TIOJIHAsI TOBEPXHOCTh MPHU3MBI.
[Tapannenenunen, NpsAMOYroJIBHBIM IMApAIUICJIEIUIIE] U €ro CBOMCTBA.
IInpamupa: n-yroiapHass nupamuga, TpaHU W OCHOBAHUE ITHPAMMIBL;
OOKOBasi M MOJIHAS MOBEPXHOCTh MUPAMMU/JIBI, MpaBUIbHAS U yCEUEHHAs
MMAPaMHUAA.  DJIEMEHTbl  NPU3MBI W nUpamuasl.  [IpaBuibHBIE
MHOTOTPAHHMKHU: TOHATHUE NPABUIBHOIO MHOTOI'PDAHHHUKA; MPABUIIbHAS
IIpyu3Ma U IIpaBUIIbHAS MMPAMUAA; NIPaBUIbHAS TPEYroJIbHAsA MUpaMUIa U



NpaBWIbHBIM  TeTpadap; KyO. IlpencraBieHue o0  MpaBUIIBHBIX
MHOTOTPaHHHUKAX: OKTAP, NOJACKa’Ip U ukocaxap. CedueHus npusMbl U
MAPAMUJIBIL.

CummMeTrpus B MPOCTPAHCTBE: CUMMETPUSI OTHOCHUTENBHO TOYKH,
NpAMOM,  IUIOCKOCTH.  OJIEMEHTBl CHUMMETPHUM B  NHPAMUJAX,
MapaJUICIICUIIEIaX, MPABUIbHBIX MHOTOrPAaHHHUKAX.

Briunciienre »71€MEHTOB MHOIOTPAaHHUKOB: péEOpa, auaroHan,
yrasl. [1nomaas 60KoBOM MOBEPXHOCTH U TOJIHOM MOBEPXHOCTH MPSMOMN
NpU3MBI, IUIONIAJh OCHOBaHWM, TeopeMa O OOKOBOW MOBEPXHOCTH
npsimord  mpu3Mbl. [lnomans OGOKOBOM TOBEPXHOCTH M TOBEPXHOCTH
MPaBUJIBHOW TMHUPAMUJbI, T€OpEeMa O IUIOMAJAN YCEUYEHHOM MUPaMUJIBL.
[Tonsitue 06 06bEMe. OOBEM TUPAMUIBI, TPU3MBI.

[logoOubie Tenma B  mpoctpaHcTBE. COOTHOLIEHUS — MEXIY
TJIOMIAIIMU TTIOBEPXHOCTEN, 00BEMaMU MOAOOHBIX TE.

11 KITACC

Tesa Bpamenust

[Hunuaapuueckas MOBEPXHOCTh, OOpa3yroIlde UWIMHIPUYECKON
MOBEPXHOCTH, OCh LWJIMHAPUIECKON MOBEpXHOCTHU. LIMinHap: ocHOBaHMS
n OOKOBasi TMOBEPXHOCTh, OOpa3ylolllasi M OCh; IUIONIAAhL OOKOBOW H
ITOJTHOM OBEPXHOCTH.

Konundeckast moBepXHOCTh, 00pa3yrolne KOHUIECKOM MOBEPXHOCTH,
OCb W BeplIMHAa KOHMYECKOM mnoBepxHOCTH. KoHyc: ocHoBaHue u
BEpIIMHA, OO0pa3yomas MW OCh; IUIOMIAJb OOKOBOM M  MOJHOM
MOBEPXHOCTU. Y CEUEHHBIA KOHYC: 00pa3yrolne U BbICOTA; OCHOBAHUS U
O0KOBasi MOBEPXHOCTb.

Cdepa u map: meHtp, paamyc, JTUameTp; IUIOMIAAb MOBEPXHOCTH
cepsl. B3aumHoe pacrnoniokeHue c@epbl M IUIOCKOCTH; KacaTellbHas
IJIOCKOCTH K cdepe; miouanb chepsl.

N300pakeHue Tes BpalleHUs Ha MI0cKocTH. Pa3BEépTka HuimMHapa u
KOHYyca.

KomOuHanuu ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
OINHMCaHHBIN 0KOJIO cdepsl; chepa, BIMCAHHAS B MHOTOIPaHHUK, WM TEJIO
BpaIeHUsI.

[Torstue 06 00bEMe. OcHOBHBIE cBOMCcTBA 00BEMOB Tell. Teopema
00 00BEME MPAMOYTONBHOrO MapajlieJienunea U CIEICTBUS U3 HeEE.
O06bEM nunuHIpa, koHyca. O0bEM 1m1apa u mionaab cQepsol.



[logoOHble Tenma B npocTpaHcTBE. COOTHOLIEHUS — MEXIY
TUIOMIAIIMU TTOBEPXHOCTEN, 00bEMaMH MTOTO0HBIX TEJ.

Ceuenunst uunuHApa (HapajuleIbHO U MNEPHEHIUKYISIPHO OCH),
CEUEHHUs1 KOHyca (IapajuleIbHOE OCHOBAaHUIO M IMPOXOJsIIee uepes
BEpUIMHY), CEUCHHUSI 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocTd U B npocTpaHcTBe. COKEHNUE U BBIYMTAHUE
BEKTOPOB. Y MHOXEHHE BEKTOpa Ha 4uClo. Pa3noxeHne BEKTOopa 1o Tpém
HEKOMIUTaHapHbIM BekTopaMm. [IpaBwio mnapamnenenunena. Pemenue
3a/1ay, CBA3AHHBIX C MPUMEHEHHEM MPaBWI JEUCTBHA C BEKTOpaMH.
[IpssMmoyronbHast cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatbl
BekTopa. [Ipocreiimme 3agaun B KOOpAWHATAX. YTOJ MEXAY BEKTOPaMHU.
CkamsipHOE TIPOM3BEACHUE BEKTOPOB. DBpIUMCIEHUE YIVIOB MEXIY
IPSAMBIMU M IUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIA METOJA  IpU
pELIEHNH T€OMETPUYECKHUX 3a/1a4.



IIJTAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE ~ pe3yibTaThl OCBOCHHS TMPOTPAMMBI  Y4EOHOTO
npeaMera «MareMaTuKa» XapaKkTepUu3yrTCs:

I'pa:xxnanckoe BocnuTaHue:

c(hOPMHPOBAHHOCTHIO TPAKIAHCKONW TO3UIMK OOYYAFOIIETOCs KakK
AKTUBHOIO W  OTBETCTBEHHOI'O WI€HAa POCCHUHCKOrO  OOIIECTBA,
MPEACTABICHUEM O MAaTeMAaTHYeCKUX OCHOBaX (YyHKIIHMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUN, NPOLEAYp TPak)ITAHCKOTO OOIIECTBa
(BBIOOPBI, OIPOCHI U TIP.), YMEHUEM B3aMMOJICHCTBOBATH C COLUATBHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C X (YHKIMSIMU ¥ HA3HAYCHUEM.

IlaTpuoTn4eckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TPa)xAaHCKON HIACHTUYHOCTH,
YBXKEHHUS K MPOLUIOMY M HACTOSIIEMY POCCUHMCKOM MaTEMAaTHKH,
IIEHHOCTHBIM OTHOIIEHUEM K JIOCTHXKEHHSIM POCCHUICKHX MAaT€MaTUKOB U
POCCHICKOM MAaT€MaTHM4e€CKOM IIKOJbI, K HCIOJb30BAHUIO OATHUX
JOCTIKEHUM B IPYTUX HayKaX, TEXHOJOTUAX, chepax SIKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHMSL:

OCO3HAaHMWEM  JYXOBHBIX IIEHHOCTEM  POCCHUHCKOrO0  HapoJja;
c(hOpMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, THUYECKOTO TTOBEACHUS,
CBSI3aHHOTO C TMPAKTUYECKUM TMPUMEHEHHEM JIOCTIKCHUN HayKu U
NEATEIbHOCThI0 YUYEHOI0; OCO3HAHHWEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOMYHMBOTO OyyIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOIIEHWEM K MHUpPY, BKIIOYas OACTETUKY
MaTeMaTHYeCKNX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peHIcHUH,
pacCcy X I€HUW; BOCHPUMMYUBOCTBIO K MaTEMaTUYECKUM aCIEKTaM
Pa3JIMYHBIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHNE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS IPUMEHATh MAaTEMAaTHICCKUC 3HAHUS
B MHTEpecax 3JI0pOBOro U 0e30macHoro odpasa >KW3HH, OTBETCTBEHHOTO
OTHOILICHUS K CBOEMY 310POBBIO (3mopoBoe MATAaHUE,
cOaJlaHCUPOBAHHBIN PEXKUM 3aHATUN U OTHbIXA, PETYJISIpHAS PU3HUYECcKast
aKTUBHOCTB); (DM3WYECKOTO  COBEPIICHCTBOBAHHS, TIPU  3aHATHUAX
CIIOPTUBHO-03/I0POBUTEIHLHOM €SI TETLHOCTHIO.

TpyaoBoe Bocnuranue:



TOTOBHOCTBIO K TpPYyAy, OCO3HAHUEM IICHHOCTH TPYAOIIOOWS;
HHTEPECOM K Pa3IMYHBIM cdepaM MpoPEeCCHOHATBHON JIeATEIHBHOCTH,
CBSI3aHHBIM C MAaTEMAaTUKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIATh
OCO3HaHHBIM  BBIOOp  Oyaymiedl mpodeccud ¥ peaan30BBIBATH
COOCTBEHHBIC JKM3HCHHBIC IUIAHBI; TOTOBHOCTBIO W CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHHUIO W CAaMOOOPA30BaHUIO HA TPOTSIKEHUU
BCCll OJKW3HM, TOTOBHOCTHIO K aKTHBHOMY YYacTHIO B PCIICHUHU
MPAKTUYECKHX 3a7]a4 MaTEMaTHIeCKON HapaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHE:

c(OPMHUPOBAHHOCTBIO JKOJOTHYECKOH KYJIbTYPBI, ITOHUMaHHEM
BJIUSHUS  COI[MAIbHO-DKOHOMHYECKHMX  IPOIIECCOB HA  COCTOSHHE
MIPUPOTHON M COIMATBLHOU Cpeibl, OCO3HAHUEM TJI00AIEHOTO XapaKTepa
IKOJIOTHYECKUX npooIeM; OpHEHTAITHCH Ha IpUMEHEHNE
MaTEeMaTHYCCKUX 3HAHWK IS PEIICHUS 3a/7a4 B 0OJACTH OKPYXKaroIIeH
Cpelbl, IUTAHWPOBAHMS IOCTYIIKOB W  OICHKH MX BO3MOXKHBIX
MOCJICICTBUN ISl OKPY>KAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH W OOIICCTBCHHOW TNPaKTHKH,
MOHMMAaHUEM MAaTeMaTHYeCKOW Haykh Kak cdepsl UeIoBeYeCKOi
JCATCIILHOCTH, JTaloB €€ pa3BUTHA W 3HAYUMOCTH JUIS Pa3BUTHS
[IUBUJIM3AIMHN; OBJIAJICHUEM S3bIKOM MaTEMAaTHKH M MaTeMaTHYECKOU
KyJIbTYpOH KaK CPEACTBOM IO3HAHUS MHPA; TOTOBHOCTHIO OCYIIIECTBIIATH
MPOCKTHYIO M HCCIICOBATEILCKYIO JICATEIBbHOCTh MHIUBUIYAIbHO U B
rpyIIIe.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHble pe3yJIbTaThl OCBOCHHS IIPOrpaMMbl y4eOHOTO
npeaMera «MareMaruka XapaKTepU3yIOTCS OBJIAJICHUEM
YHUBEPCATBHBIMU HO3HAGAMENbHBIMU OeliCMBUIMU, VHUBEPCANbHbIMU
KOMMYHUKAMUBHBIMU  OCUCTBUSMU, VHUBEPCANbHbIMU Pe2yasamUEHbIMU
OeticmeusiMu.

1) Vhueepcanvuvie noznasamenvnwvie Oeiicmsus, obecneuugaom
Gopmuposanue 6A308bIX KOSHUMUBHLIX  NPOYUECCO8  0OVHAIOUWUXCSL
(ocsoenue Memooo8 NO3HAHUSL OKPYICAOUe20 Mupa, npumMeHeHue
JIO2UYECKUX, UCCe008aAMENbCKUX —Onepayutl, ymeHuti pabomamsv ¢
ungopmayueii).



ba3oBble Jioruueckue AeMcCTBHUA:

BBISBIIAITH W XapaKTePU30BaTh CYIICCTBCHHBIC IPU3HAKH
MaTeMaTUYeCKUX OOBEKTOB, TMOHSATUN, OTHOIICHUH MEXIY
MOHSTUSIMU; bopMyIupOBaThH onpeeeHus MOHSTHUH;
YCTaHABIIMBATh  CYIIECTBEHHBIM MPHU3HAK  KJIAacCU(UKAIINH,
OCHOBaHMS i1 OOOOIIEHWs W  CpaBHEHMS, KpUTEpUU
MIPOBOJIMMOTI0 aHAJIN3A;

BOCIIPUHUMATh, (JOPMYJIMPOBATH U MPEOOPA30BHIBATH CY>KJICHHUS:
YTBEPAUTEIbHBIE W OTpPHUIATENbHBIC, €IUHUYHBIC, YaCTHBIC U
0011I1€; YCITOBHBIE;

BBISIBJISITh MaTEeMaTHMUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U
npotuBopeursi B (akTax, JaHHBIX, HaOMIOACHUSX W
YTBEPXKJICHUSAX; MpeyiaraTb  KPUTEPUU  JJI8  BBISABJICHHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUHNL;

JenaTh BBIBOABI C  HCHOJB30BAaHUEM  3aKOHOB  JIOTHKH,
e TYKTHBHBIX u WHIYKTUBHBIX YMO3aKITFOUCHHH,
YMO3aKJIFOUECHUH TT0 aHAJIOTHH;

MPOBOJIUTh CaMOCTOSITENIBHO JIOKA3aTelIbCTBA MaTEeMaTHYECKUX
YTBEPXKJICHUNU (MIpsIMbIE M OT TMPOTUBHOTO), BBICTPAUBATH
apryMEHTAIlMIO0, TIPUBOAWTH TPUMEPHl W  KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIC CYK/ICHUS U BBIBOJIBL;

BBIOMpATh Croco0 pelmieHus y4eOHOM 3amaun  (CpaBHUBATH
HECKOJBKO  BapHaHTOB  pEIIeHUs, BbIOUpaTh  Haunbosee
NONXOMAMIMA ¢ yu4€TOM  CaMOCTOSITENIbHO  BBIICTICHHBIX
KpUTEPUEB).

Ba3oBnle ucciienoBarejbCcKe 1eCTBUA:

UCIIOJIb30BaTh BONPOCHl KaK HCCIENOBATEIbCKUA HHCTPYMEHT
MO3HAHUS; dbopmynupoBaTh BOITPOCHI, bukcupyromme
MpPOTUBOpEYHE, MpoOIeMy, yCTaHABIMBAaTh MCKOMOE M JaHHOE,
dbopMUpOBaTh TUINOTE3Y, ApPryMEHTHPOBAaThb CBOKO IO3MIIMIO,
MHEHHUE;

IPOBOAUTH CAMOCTOSITEJIBHO CIJITAHUPOBAHHBIA HKCIEPUMEHT,
UCCIIeZIOBaHUE o YCTaQHOBJICHUIO ocobeHHocTel
MaTEMaTHYeCKOro O0OBEKTa, SBIEHUS, MPOIECCa, BBISIBICHUIO
3aBHCHUMOCTEN MEXy 00bEKTaMu, SIBJICHUSIMH, ITPOLIECCaMU;
CaMOCTOSITENIbHO (HOPMYIHpPOBaTh OOOOILIEHUS M BBIBOJBI 110
pe3yibTaTaM  MpPOBEAEHHOIO  HAOJMIOJEHUS, MCCIEI0BaHu,



OIICHMBATH JOCTOBEPHOCTH IOJYYCHHBIX PE3YyJIbTaTOB, BHIBOJOB
1 0000IIEHNH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoIlecca, a TaKKe
BBIJIBUTATh MPEIITOJIONKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH Je(OUIMTHI HHGOPMAITUH, TaHHBIX, HEOOXOAMMBIX IS
OTBETAa Ha BOIIPOC U JJIsI PELICHUS 3a1a4K;

BBHIOMpPATh HMH(POPMALMIO W3 HUCTOYHUKOB Pa3IUYHBIX THIIOB,
aHaJIu3UpOBaTh, CHUCTEMATU3UPOBATh U  HUHTEPIPETUPOBATH
MH(}OpMALMIO PAa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;
CTPYKTYpUpPOBaTh MH(OOPMAIINIO, MIPEACTABIATH €€ B Pa3INIHBIX
dbopmax, WILTIOCTPUPOBATH TpadhUUECKH;

OLICHUBATh HAAEKHOCTh HWH(OOpPMAIMM TIO CaMOCTOSTEIBHO
chOpMyYITUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanvuvie KOMMyHUKamueHsle Oelicmaus, obecneuusarom
CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00YVUATOUWUXCAL.
Oo0menue:

BOCIPUHUMATh U (HOPMYIHPOBATh CYKJIEHUS B COOTBETCTBUHU C
YCIOBUSIMU M LEISIMH OOILEHUs; SCHO, TOYHO, I'PaMOTHO
BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX,
JaBaTh MOSCHEHMS IO X0y pEUIeHUs 3aJadd, KOMMEHTHUPOBATH
IIOJIyYEHHBIA PE3YJIbTAT;

B XoJe OOCYXIEeHHus 3aJaBaTh BOIPOCHl IO CYIIECTBY
oOCcyx/1aeMoil  TeMbl, MpoOJIeMBbl,  pemaeMol  3ajJauu,
BBICKA3bIBaTh HUJEH, HAIICJICHHbIE HAa TIOUCK pEIICHHUS;
CONOCTABIIATh CBOM CYXKJACHUS C CYXKICHUSIMH JAPYIHX
YYaCTHUKOB JUaJIora, OOHApYKMBATh pa3IM4U€ M CXOJCTBO
MO3ULIMI; B KOPPEKTHOM (popme (popMylnpoBaTh pa3HOIIACHS,
CBOM BO3paKEHUS;

IIPEACTABIATh PE3YNbTATHl PELICHHs 3a/ayd, OSKCIEPHMEHTA,
UCCIIEIOBaHMs, IMPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (opmaT
BBICTYIUICHHMsI C Y4Y€TOM 3ajad MPE3eHTAalud U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBO:

[IOHUMAaTh M HCIIOJIB30BaTh IPEUMMYIIECTBA KOMAHJIHOM H
WHAVBUAYAJIbHOM pabOThl MpU pElIeHWH Y4eOHBIX 3a/]ay;
IIPUHUMATh 1€Jb COBMECTHOM JEATEIBHOCTH, IUIAHUPOBATH
OpraHU3alMI0 COBMECTHOW palOOThI, paclpenensTh BUAbI padoT,



JOTOBapUBaThCA, OOCYKIaTh MPOLECC W pe3ynbTaT padoThI;
00001aTh MHESHHUS HECKOJIBKHX JIIO/ICH;

y4acTBOBATh B TPYNIOBBIX (hopmax paboThl (00CYyKaeHus, 0OMEH
MHEHU, «MO3TOBBIC IITYPMbDY U UHBIE); BHIOIHATH CBOIO YaCTh
paboThl U KOOPAMHUPOBATH CBOU ACUCTBUSI C APYTMMH WICHAMU
KOMAaH/Ibl; OIICHUBATh KAYE€CTBO CBOETO BKJIaJa B OOMIHIA TPOTYKT
1o KPUTEPHSIM, c(hopMyTUPOBAHHBIM Y9aCTHHKAMU
B3aUMOJICUCTBUSI.

3) Yuusepcanvuvie pecynamuenvie Oeiicmeus, obecneuusaom
Gopmupoganue CMbICI08bIX YCMAHOBOK U  HCUSHEHHbIX HABLIKOG

JUYHOCMU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PELICHU 3a]1a4H, BHIOMpATh C1oco0
pelIeHus C Y4ETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, aprYMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
penieHuii ¢ yaéTomM HOBOM MH(GOpMAITUH.

CaMOKOHTPOJIb:

BJIQ/IETh HABBIKAMHU TO3HABATEIHHOU PEIICKCUN KaK OCO3HAHUS
COBEPIIAEMBIX JCUCTBUH W MBICIUTENBHBIX IPOLIECCOB, HX
pe3yJIbTaTOB; BJIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS
MpoIIecca U PE3YNIbTAaTa PEHICHUSI MAaTEMAaTUYECKOM 3a/1auH;
NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIpH
pElIeHUM 3a/Jaud, BHOCUTh KOPPEKTHUBBI B JIESATEIBHOCTH Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HaJIEHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYIHOCTEM;

OLICHUBATh COOTBETCTBHUE pe3yJbTaTa LEId M  YCIOBUSAM,
OOBSACHATh  NPUYMHBI  JOCTHKEHUS WA  HEJAOCTUKEHUS
pE3yJIbTaTOB JEATENbHOCTH, HaXOAUTh OMIMOKY, J1aBaTh OLIEHKY
IpPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OHCpI/IpOBaTb IMOHATHAMM: TOYKA, IIPpAMad, IJIOCKOCTD.
HpI/IMCHHTb AKCHUOMBI CTCPCOMCTpUH H CICACTBUA HM3 HHX IIPH
PEUICHUH I'COMCTPHUYICCKUX 3a/1a4.



OnepupoBatb MTOHATHSIMU: [IapaJlIeIbHOCTh 151
MEePHEHANKYIIPHOCTh IPSIMBIX U MJIOCKOCTEH.

KnaccupunupoBaTe  B3aUMHOE  pPACIOJIOKEHHE  OPSIMBIX U
IIJIOCKOCTEH B IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMHU: ABYTPAHHBIN YIroJl, TpaHU JIBYIPAHHOIO
yria, pedpo ABYIpaHHOrO Yria; JIMHEWHBIA Yrojl JIBYTPAHHOIO Yrja;
rpaayCHasi Mepa ABYTPaHHOIO yIJia.

OnepupoBaTb  NOHATUSMU:  MHOTOIPAHHMK,  BBINYKJIBIA U
HEBBIITYKJIbI MHOI'OTPAaHHUK, 3JIEMEHTBl MHOTOIPAaHHHKA, IPAaBHJIBHBIN
MHOT'OTPAHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BHJbl MHOIOTPAaHHUKOB (TIMpamMuia;
pu3Ma, NpsIMOYTOJIbHBIN Napajuieenunes, Kyo).

KnaccupunupoBaTe MHOIOTpaHHUKH, BbIOMpasi OCHOBaHHUS st
Kjaccupukauuyu  (BBIIYKJIbIE M HEBBIMYKJIblE  MHOIOTPAHHUKH;
MpaBUJIbHBIE MHOIOTPAHHUKH; TpPSIMbIE U  HAKJIOHHBIE IPU3MBI,
napajie’enune/abl).

OnepupoBaTh  IMOHATHAMM:  CEKyllass  IUIOCKOCTb,  CEYCHHE
MHOT'OI'PaHHHKOB.

OOBACHATh NPUHIMIBI MOCTPOCHUS CEUYEHHUM, MCIONb3ys METOA
CJIEIIOB.

Ctpouth ce4eHHs] MHOTOIPAHHUKOB METOAOM CJIEJIOB, BBIIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUIYP:
BUJI CBEPXY, COOKY, CHHU3Y.

Pemare 3amaum Ha HaAxXOXKIECHUE TEOMETPUYECKHMX BEIWYUH I10
oOpa3llaM WJIH aJIrOpUTMaM, TPUMEHSSI HW3BECTHBIE AHAIUTUYECKHE
METOABl IIpU pEHICHUWM CTAaHJAPTHBIX MAaTEMATHYECKUX 3a7a4 Ha
BBIYMCIICHHE PACCTOSIHUM MEXAY ABYMS TOUYKaMH, OT TOYKU 1O INPSMOH,
OT TOYKH J0 MIOCKOCTH, MEKIY CKPEIIMBAIOIIUMUCS TPSIMBIMH.

Pemare 3amaum Ha HAxXOXKJICHUE TEOMETPUYECKHMX BEIWYUH I10
oOpa3uaM WIM aJaropuTMaM, HPUMEHsSI HM3BECTHBIE AaHAJIUTHYECKUE
METOABl IpU pELICHUM CTAHJAPTHBIX MAaTEMATHYECKUX 3a7a4 Ha
BBIYMCIICHHE YIJOB MEXKJY CKPEIIMBAIOIMIMMUCA MNPAMBIMH, MEXIY
MPSIMOU U TNTIOCKOCTBIO, MEKIY TUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boruncnate 00bEMBI U MIJIOMIAAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, nupamMuia) ¢ IpUMEeHEHUuEM (HOPMYIT; BBIYUCIATH COOTHOIICHHUS
MEXIY IJI0IIASIMU IIOBEPXHOCTEM, o0BEMamMu 0JI00HBIX
MHOT'OI'PaHHHKOB.



OneprpoBaTh MOHATUAMU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh
Y TUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CAMMETPUHU (DUTYPBHI.

W3Bnekarsb, mpeoOpa3oBbIBaTh M1 MHTEPIPETUPOBATH HH(OPMALIUIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUrypax, NIpEJICTaBICHHYIO Ha
YepTeKax U pUCyHKax.

[IpumensaTh r€OMETPUYECKHE (bakTbl TUTSL pemeHns
CTEPEOMETPUYECKUX  3a7ay, MPEANOJArarolluX HECKOJIbKO IIaroB
pEelIeHus, €ClI YCIOBHs IPUMEHEHUS 3aJaHbl B IBHOU (popme.

IIprMeHATs TPOCTEUIINE NPOrPAMMHBIE CPEICTBA U IJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPH PELICHUN CTEPEOMETPUUECKHX 3a/1a4.

[IprBomUTH TIPUMEpPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE M JKU3HU, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T'€OMETPUMU B
HCKYCCTBE.

IIprMeHATh IIONyYEHHbIE 3HAHUA HA IIPAKTUKE: aHAJIU3UPOBATH
peanpHble CHTyallMM W NPUMEHATh W3YYEHHBIC IOHATUS B IPOLIECCE
MOWCKAa PEIICHUs MaTeMaTU4ecKu CPOPMYITUPOBAHHON MPOOIEMBI,
MOJEIUPOBATh PEAJIbHBIE CUTYallMU Ha SI3bIKE I'€OMETPUM, UCCIIEI0BATH
IIOCTPOCHHBIE MOJEIU C HUCIOJb30BAHUEM I'€OMETPUYECKUX MOHATUU U
TeopeM, almnapara ajreOppl; pemaTh IPaKTUYECKUE 3a]]aul, CBSI3aHHBIE C
HaX0XJICHUEM F€OMETPUYECKUX BEJIMYHH.

11 KIIACC

OnepupoBarh  MOHATHAMM:  LMJIUHApPUYECKAass  MOBEPXHOCTb,
oOpasyolye IWINHAPUYECKON TOBEPXHOCTH; LWIMHIAP; KOHMYECKas
MOBEPXHOCTh, OOpa3ymolue KOHWYECKOW  TOBEPXHOCTH, KOHYC;
chepudeckas TOBEPXHOCTb.

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

OOBACHATH CLIOCOOBI TIOYUYEHUS TEJ BpallleHUsI.

KnaccudunupoaTs B3aMHOE paclojioKeHUe cepbl U MIOCKOCTH.

OneprpoBaTh NOHATUSAMH: IIAPOBOU CETMEHT, OCHOBAHNE CETMEHTA,
BBICOTA CETMEHTA; IIAPOBOW CJIOM, OCHOBAaHHE IIAPOBOIO CJIOS, BHICOTA
1IapOBOI'0O CJIOSI; MIAPOBOM CEKTOP.

Boruncnsate 00bEMBI M IJIOLIAAM MOBEPXHOCTEH TeN BpALLEHUS,
reOMETPUUYECKUX TEJ C IPUMEHEHHEM (POpMYII.

OmnepupoBarh MOHATHSIMH: MHOTOTPAaHHUK, BIUCAHHBIA B cdepy H
OTMCaHHBIN OKOJIO cdephl; chepa, BIUCaAaHHAS B MHOTOTPAHHUK WU TEJIO
BpalllCHHUS.



BBIUUCHATE COOTHOIICHHSI MEXAY IUIOMIAIIMH TMOBEPXHOCTEH H
00bEMaMU MOJOOHBIX TEJl.

N306paxaTts u3yyaemble (GUIYpbl OT PYKHM U C IPUMEHEHUEM
IIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IJIOCKUAE YEPTEXKHU U3 PUCYHKOB MPOCTHIX
00OBEMHBIX (QUTYp: BUJA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEYECHHS Te
BpalICHUSI.

W3Bnekatb, MHTEPIPETUPOBATH U MPEOOPA30BBIBATH HH(OPMALIUIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUrypax, NIpEJICTaBICHHYIO Ha
YyepTekax U pUCyHKax.

OnepupoBath MOHATUEM BEKTOP B TPOCTPAHCTBE.

BBITIONHATE JENUCTBUS CIIOKEHUS BEKTOPOB, BEIUMTAHKS BEKTOPOB U
YMHOXEHHSI BEKTOpa Ha YHUCIO, OOBICHITh, KAKUMHU CBOMCTBAMU OHHU
o0Jafaror.

[IpuMeHATh paBUIO MapajuieIenuIea.

OnepupoBath MOHATUSIMU: AEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE,
BEKTOp, MOJyJIb BEKTOpPAa, PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA,
yrol MEXIy BEKTOpPAMH, CKAISIPHOE IPOU3BEICHHE BEKTOPOB,
KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxonute cymmy BEKTOpPOB M NPOM3BEACHHE BEKTOPA HA YHCIIO,
YroJd MeXAy BEKTOpaMH, CKajJsipHOE€ MpPOU3BEACHHUE, PACKIAIbIBATh
BEKTOp IO JIBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YpPaBHEHHEM B  JEKapTOBOW  CHCTEME
KOOpJIMHAT.

[IpumensTh reOMETPUYECKUE (dakTbl IS penieHus
CTEPEOMETPUYECKUX  3a7a4, MPEANoJaraloluX HECKOJIBKO IIaroB
pEeIIeHus, €CII YCIOBHS PUMEHEHUS 3aJaHbl B IBHOU (popme.

Pemare mpocrenmme reoMeTpuyecKHe 3aJadyd Ha IPUMEHEHHUE
BEKTOPHO-KOOPAMHATHOTO METO/IA.

Pemate 3a1aun Ha 10Ka3aTENbCTBO MATEMATHYECKUX OTHOLIEHUHN U
HaX0X/IEHUE T€OMETPUUECKUX BEJIMYMH MO o0pa3lam WM alropuTMmawm,
IIPUMEHSE  W3BECTHBIE  METOABl NPH  PELIICHUH  CTAaHJIApPTHBIX
MaTeMaTUYeCKHX 3a]1a4.

[IprMeHATs TPOCTEUIINE MPOrPAMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTe TpPUMEPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOAE W JKW3HHM, PACIIO3HABATh IPOSIBJICHUE 3aKOHOB I'€OMETPUU B
HCKYCCTBE.



[IpuMeHsTh TOMYYEHHbIC 3HAHUSA HA MPAKTUKE: aHAJIU3UPOBATH
peajbHble CUTyallUM W TPUMEHSTh HU3YUYEHHbIC MOHSTHS B MpOLECCe
MOMCKA PEIICHUs] MAaTeMaTH4eCcKu CQOPMYJIUPOBAHHON MPOOIIEMBI,
MOJIETUPOBATh PEANbHBIE CUTYAIlMU Ha SI3bIKE T'€OMETPUH, HCCIIEI0BAThH
MIOCTPOCHHBIE MOJEIN C HUCHOJb30BAHUEM TI'€OMETPUUYECKUX MOHSATUU U
TeopeM, amnmnapaTa ajreOpsl; peniaTb IPaKTUUECKUE 3a/1aud, CBA3aHHbIC C
HaX0XX/JICHUEM F€OMETPUYECKUX BEJIIMUMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBo 4yacos
Ne HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHbIe (HU(poOBbIE)
KonTpoabnbie
n/n NMPOrpaMMbl Beero o0pa3oBaTe/ibHbIE PeCypChl
padoThbI
bubnnoreka [JOK
1 B 1
BCACHHC B CTCPEOMETDHIO 0 https://m.edsoo.ru/1c209e37
) [Ipsimbie ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnmnorexka [JOK
[TapamienbHOCTE NPSAMBIX U IIJIOCKOCTEMN https://m.edsoo.ru/1¢209¢37
3 [IepnieHUKyYIAPHOCTD NPSMBIX U 12 bubnuoteka [IOK
TJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bu6nmunorexa [IOK
4 VYrisl MeXAy NPSMBIMU U IJIOCKOCTSIMU 10 1 hitps://m.cdsoo.rw/1c209¢37
bu6mmoreka [IOK
5 M 11 1
HOTOTPAHHHEH https://m.edsoo.ru/1c209e37
. bubnmmoreka [JOK
6 06 9 1
>EMBI MHOTOTPAHHHKOB https://m.edsoo.ru/1c209e37
7 [loBTOpEHME: CEUECHHUS], PACCTOSIHUS U YIJIbI 4 1 bubmmorexa [JOK
P ' P r https://m.edsoo.ru/1¢209¢37
OBILIEE KOJIMYECTBO YACOB I10 68 5

I[TPOTPAMME
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11 KVIACC

KoaunuecTBo 4acoB

HaumeHoBaHMe pa3iesioB U TeM JuekTpoHHbIe (HU(pPOBbLIE)
Ne n/m KoHTpo/ibHbIE
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThbI
bu6mmoreka [IOK
T 12
eI BpatleruA https://m.edsoo.ru/1¢209e37
bubnuoreka [JOK
N 1
OoEMb1 Ten > https://m.edsoo.ru/1¢209e37
Bekrops! 1 KOOpIMHATEI B 10 1 bubnuoreka [IOK
HPOCTPAHCTBE https://m.edsoo.ru/1¢209¢37
[ToBTOpeHnue, 06001IEHNE, 7 | bu6mmoreka [IOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/1¢209¢37
OBILIEE KOJIMYECTBO YACOB I10 14 3
[TPOT'PAMME
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HOYPOYHOE IIVTIAHUPOBAHHUE

10 KIIACC
KoimuecTBo yacoB DJIeKTPOHHbIE
JlaTa
Ne uudposbie
Tema ypoka Kontpoabn H3Y4YeHH
n/n Bcero o0pa3zoBaTejibHbIE
ble padoThbI b
pecypchl
OCHOBHBIE TTOHSITUSI CTEPEOMETPHUU: TOUKA,
npsmMasi, IJI0CKOCTb, IPOCTPAHCTBO.
bubnnoreka [JOK
1 [IpaBuiia n3o0paxeHus Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
n300pakeHUS TUIOCKOCTEH, MapaieIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
) [TonsiTus: mepecekaromuecs MI0CKOCTH, | bubnmoreka [JOK
MepECEKarIIUECs NMpsiMast ¥ IITOCKOCTh https://m.edsoo.ru/2d8a9¢99
3 [TonsiTus: nepecekaromyecs MI0CKOCTH, | bubnmoreka [JOK
MepeCEKarIIMecs MpsiMast U IITOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOI'OTPaHHUKaMH,
4 M300paXeHNEe MHOTOTPaHHUKOB Ha 1 bubmorexa HOK
P p https://m.edsoo.ru/a63959ed
PUCYHKAX, Ha IPOEKIIMOHHBIX YepPTEkKaxX
HavanbeHbIe cBeieHUs 0 KyOe U TUpaMHJIe
5 HUX pa3BEPTKU U MOJEIN gequHap ’ 1 bubnnorexa LIOK
paspep ' https://m.edso0.ru/b30dff38
MHOT'OTPaHHUKOB
HauanbHble cBeieHUs 0 KyOe U mupamu/ie,
6 nx pa3Béprtku u moaenu. Ceuenns 1 bubnnorexa LIOK
paspep ' https://m.edsoo.ru/3d8fd32
MHOT'OTPaHHUKOB
7 [TousiTHE 00 aKCHOMATHYCCKOM 1 bubnuorexa [JOK



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

IMOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICJICTBUS U3 HUX

https://m.edsoo.ru/Occ5cdfe

ITonsatue 006 akCHOMAaTUYECKOM

8 IIOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI buGmmorexa LOK
p p P https://m.edso0.ru/239c8cb4
CTEPEOMETPHUH U CIICICTBUS U3 HUX
ITousitre 06 aKCHOMATHYECKOM
9 IIOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI buGmmorexa LOK
P P pHH: https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CIICICTBUS U3 HUX
ITousTre 06 aKCMOMATHYECKOM
10 IIOCTPOEHUH CTEPEOMETPHUN; AKCHUOMBI buGnnorexa LIOK
p p PHH: https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIIEICTBUS U3 HUX
B3anMHOe pacnonoxeHue npsiMbIX B
1 IIPOCTPAHCTBE: MEPECEKAIOLINECS, bu6mmoteka [IOK
napajuieIbHbIE U CKPEITUBAIOIINECS https://m.edsoo.ru/1a2520f6
psIMbIE
[TapaniensHOCTh IPSIMBIX U TIOCKOCTEH B
12 [IPOCTPAHCTBE: MapaljieNIbHbIE NPSMBIE B bu6mmoreka [IOK
MPOCTPAHCTBE; MAPAIUIENBHOCTD TPEX https://m.edsoo.ru/93ad36b3
MIPSMBIX
[TapaniensHOCTh IPSIMBIX U TIIOCKOCTEH B
13 npoctpadcTse: [lapamienbHOCTE IPSIMOM U buGnnorexa LIOK
poctp - Hap p https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VTIIBI ¢ cOHAIpaBIeHHBIMU CTOPOHAMHU buGnnorexa LIOK
p p https://m.edso0.ru/9f4071b9
bubnnoreka [JOK
15 Yroa Mexay npsMbIMU B TPOCTPAHCTBE

https://m.edsoo.ru/fe733862
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bubnnoreka [JOK

16 v
PO MEIULY TIPAMBIMI B IPOCTPATICTEE https://m.edsoo.ru/2935a9a0
17 [TapayienbHOCTB IIOCKOCTEM: bubnuoreka [IOK
rnapajuielibHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBolicTBa napajjieIbHbIX IIOCKOCTEH bubmorexa [IOK
P https://m.edsoo.ru/e504d656
IIpocreiimme npocTpaHCTBEHHbBIE (DUTYPEI
19 Hf IIOCKOCTH: I;GT 53 Ky0 by bubmmorera [TOK
- TETPAsyp, Ky, https://m.edsoo.ru/4a28dc02
MapajienenuIe
bubnnoreka [JOK
20 IT %
ocTpoctue cetctun https://m.edsoo.ru/1d434d0f
bubnnorexa [JOK
21 IT i
OCTPOCHHUE CeHCHmH https://m.edsoo.ru/ec26fe5d
KontpoabsHas padora o teme "[Ipsambie u
22 HHOCTEOCTI/I B np OCTPaHCTBE ’ bubmorexa [IOK
pocIp | o https://m.edsoo.ru/9a0a9e56
[TapanneabHOCTh NPSIMBIX U MIOCKOCTEH
IlepnenIMKYISIPHOCTH NPSMOU U
23 HJ'I(I;)CKO(;Z”[FI/I'};IG pl'IeH HK IJ)'ISI HbIC TIPSIMBIC B bubmorexa [IOK
- MCPHCHMIY AP p https://m.edsoo.ru/b19f6a5d
MPOCTPAHCTBE
24 [IpsiMble napasenbHele U bubnuoreka [IOK
MEPIIEHANKYIISAPHBIE K NIIIOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [Ipsimble napasuienbHbIe U bubnuoteka [IOK
MEPIIEHANKYIIAPHBIE K NIIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipy3Hak nepneHauKyJISIPHOCTH IPSAMOU U bubnmoreka [JOK
MJIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Ipy3Hak nepneHauKyJISIPHOCTH IPSAMOU U bubnmnoreka [JOK



https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
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MJOCKOCTU https://m.edso0.ru/79165d15
73 Teopema o npsiMOii TepIIEHIUKYISIPHOU bubnmoreka [JOK
MJIOCKOCTH https://m.eds00.1u/635¢5087
29 Teopema o npsiMOii TepIIEHIUKYISTPHOM bubnmnorexka [JOK
MIOCKOCTH https://m.edsoo.ru/bd3745{8
30 Teopema o npsiMOii IepIIEHIUKYISTPHOM bubnmnorexka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepneHAUKYISIP U HAKJIOHHBIE:
31 aCPCTOHiI/IeYOT iquH 0 TNIOCKOCTH bubmorexa [IOK
P f[ ’ https://m.edsoo.ru/33c477d3
paccTosTHUE OT MPSMOM J0 TJIOCKOCTH
[lepneHAUKYISIP U HAKJIOHHBIE:
32 aCPCTo;IHI/IeYOT 1;)quI/I 0 TNIOCKOCTH bubmorexa [IOK
P ? ’ https://m.edsoo.ru/66fefadd
paccTosTHUE OT MPSMOM J0 TJIOCKOCTH
[lepneHAUKYISIP U HAKJIOHHBIE:
33 aCPCTo;IHI/IeYOT }:[)OLIKI/I 0 TNIOCKOCTH bubmorexa [IOK
p ? ’ https://m.edsoo.ru/a5b7b8e3
paccTosTHUE OT MPSMOM J0 MJIOCKOCTH
IleprieHIUKYJISIP U HAKJIOHHEIE:
34 a(iTOﬂiI/IeyOT I’I)‘O‘-IKI/I 0 IJIOCKOCTH bubmmorexa LIOK
P J;I ’ https://m.edsoo.ru/dbee22bc
paccTosiHUE OT MPSIMOM J0 TJIOCKOCTH
35 VYTIiabl B IPOCTPAHCTBE: YIOJI MEXKILY bubnmnorexka [JOK
IIPSIMOM U TUIOCKOCTBEO https://m.edsoo.ru/6b61b2b4
16 JIByrpaHHBIN yroJ, JUHEHHBINA Yroi Bbu6mmotreka [IOK
JIBYT'PaHHOI'O yriia https://m.edsoo.ru/5fa0b3ce
17 JIByrpaHHBIN yroJ, JUHEHHBIN Yroi bu6mmotreka [IOK
JBYTPaHHOIO yrja https://m.edsoo.ru/c7c777ed
38 [lepneHquKyISIPHOCTD MJIOCKOCTEH: bu6mmoreka [IOK



https://m.edsoo.ru/79165d15
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https://m.edsoo.ru/7d18834b
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MIPU3HAK HEPIEHIUKYIISIPHOCTH ABYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

HepHeH,Z[I/IKy'HHpHOCTL MIOCKOCTEH:

bubnnoreka [JOK

39
fpusHaK HipHeHHHKyHHpHOCTH ABYX https://m.edsoo.ru/ed9e¢2a8e
IJIOCKOCTEM
[lepneHAUKYIIPHOCTD MIOCKOCTEM:
40 1 II:SHaK neynei WKYJSPHOCTH JIB bubmmorexa HOK
P up FHIRYIP ABYX https://m.edsoo.ru/ba75dc57
IJIOCKOCTEH
41 Teopema o TpEX nepneHuKyIsIpax bubmmorexa LOK
p p PHCHAMRYIAP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX nepneHuKyIIpax bubmmorexa [JOK
p p PHCHAMRYIAP https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx mepneHANKYIISIpax bubamorexa LHOK
p p PHCHMKYIAP https://m.edso00.ru/9246736
KonTponbHas paboTa mo Temam
44 "[lepreH IUKYISIPHOCTD MPSAMBIX U bubnuoreka [IOK
iockocteil" u "Yribl MeXIy NPSAMBIMU U https://m.edsoo.ru/5b971ef3
MJI0CKOCTSIMU"
[TonsiTe MHOTOTpaHHUKA, OCHOBHBIE
45 3JIEMEHTBhl MHOTOTPAaHHUKA, BBITTYKJIbIE U bubnmnoreka [JOK
HEBBITYKJIbIE MHOTOTPAHHUKU; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOI'paHHUKA
[Ipusma: n-yronpHas npu3Ma; rpaHu u
46 OCHOBaHMS IPU3MBI; TIpsiMasi U HAaKJIOHHAs bubnmnoreka [JOK

pu3Mbl; OOKOBAS U MOJIHAS TTIOBEPXHOCTh
IIPU3MBI

https://m.edsoo.ru/b4ad63ad
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[Tapamrenenunen, NpsAMOYTOJIbHBII

bu6mmoreka [IOK

47 .
rapasuIeJIeIUIe] U ero CBOUCTBA https://m.edsoo.ru/8a7be683
[Iupamuja: n-yrojpHasi nMpaMuia, TpaHu
48 1 OCHOBaHUE NTUPaMUIbI; O0OKOBas U bubnmnorexka [JOK
IOJIHAS TIOBEPXHOCTh ITUPAMU/IBL; https://m.edsoo.ru/fblcd0as
MpaBUJIbHAS U yCCUEHHAS TTUPAMHIA
[IpaBuiIbHBIE MHOTOTPAHHUKH: TTIOHSITHUE
MPaBUJILHOTO MHOTOI'PAHHUKA;
bubnuorexa [JOK
49 MpaBuIbHAs MPU3Ma U MPaBUIIbHAS
https://m.eds00.1u/074¢8865
MUpaMuU/Ia; TpaBUIIbHAS TPEYTOJIbHAS
MUpaMHJIa ¥ PABUIIBHBINA TETpadap; Kyo
[IpencraBienre o mpaBUIIbHBIX
50 MHOTOTPAHHUKAX: OKTa’Ip, NOJCKa’ap U bubmmorexa [JOK
P ' P P https://m.edsoo.ru/a0fdd5bf
HUKOCadIP.
CummMeTpusi B IPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEIBLHO TOYKH, MPSAMOM, MIIOCKOCTH.
51 DJeMEeHTHI CHMMETPHUHU B TUPaAMHUIAX buGnnorexa LIOK
P P ’ https://m.edsoo.ru/b9e777d9
rapajuiesienuIe1ax, MpaBuIbHbIX
MHOT'OTpaHHUKAX
Brrunciienue 31eMeHTOB
52 MHOTOI'PDAaHHUKOB: pEOpa, IruaroHajIu Bubmorexa IIOK
P - bebpa, ’ https://m.edsoo.ru/6¢cdbecef
YIJIbI
[Tnomaas 60KOBOI MOBEPXHOCTH U
53 MOJIHOM MOBEPXHOCTU MPSAMOUN MPU3MBI, bubnmnoreka [JOK

IJIOINA b OCHOBAHUH, TeOpeMa 0 OOKOBOM
MMOBEPXHOCTHU MPSMOM TIPU3MBI

https://m.edsoo.ru/37d84157
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[Tnomanp 60KOBOM NOBEPXHOCTH U
MOBEPXHOCTH MPABUIIBHON MTUPAMUJIBI,

bubnuorexa [JOK

54
Teopema O IJI0Iaau OOKOBOM https://m.edso0.ru/5603¢30b
MOBEPXHOCTU YCEYEHHOU MUPAMMU/IBI
55 KonrponsHas pabora o Teme bubnuoteka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5¢04
N bubnuorexa [JOK
36 Honsmie 06 0onéme https://m.edsoo.ru/7ad0020b
N bubnmoreka [JOK
37 OOnem nupavib: https://m.edso0o.ru/235171b3
N bubnmoreka [JOK
58 ObEw nipamiAb! https://m.edsoo.ru/f47dfefd
. bubnuorexa [JOK
59 OOnEM mupamu et https://m.edso0.ru/79¢10312
. bubnuorexa [JOK
60 OOnEM mupamu el https://m.edsoo.ru/2faade3f
bu6mmoreka [IOK
1 N
6 ObbEm npusMbt https://m.eds00.ru/79853608
N bubnmoreka [JOK
2
6 Oném mpHsMe! https://m.edsoo.ru/1€053890
N bubnmoreka [JOK
63 06
BEM TPHIMBL https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme "OO0bEMBI bubnmoreka [JOK
MHOTOI'PaHHUKOB" https://m.edsoo.ru/28a6573¢
65 [ToBTOpeHue, 0000IIEHNE CUCTEMATH3ALUS bubnuoreka [IOK

3HaHuil. [loctpoenue ceuenuii B

https://m.edsoo.ru/098bedad
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MHOT'OIrpaHHUKEC

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BeIuncieHne pacCTOSHUM: MEXITY

66 IBYMS TOUYKAMHU, OT TOUKH 0 IPSIMOMU, OT 1 buGnnorexa LIOK
y ’ p ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 IJTIOCKOCTH, MEXKTY
CKPEIIHBAOIIUMUCS TTPSIMBIMHU
bubnuorexa [JOK
67 Hrorosas xkoHTpoIbHAS padboTa 1
p p https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHui. BeI4ucienue yrioB: MexXI
y Y bubnuorexa [JOK
68 CKPEILMBAIOIUMUCS IPSIMBIMU, MEKIY 1

IIPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJI0B MEKIY MJIOCKOCTAMU

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

OBILIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

68
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11 KVIACC

KoimuecTBo yacoB DJIeKTPOHHbBIE
JlaTa
nudpossie
Ne i/ Tema YpoKa KOHTpOJ’[beI H3YyYCHHU
Bcero o0pa3oBaTejibHbIE
e padoThI b
pecypcsl

1 Cdepa u map: ueHTp, paauyc, IuaMeTp; | bubnmoreka [JOK
IIJIOINA/b TTIOBEPXHOCTHU ChEpHI https://m.edsoo.ru/0341bc2b
B3anmMHuoe pacnionoxenue cepsl u

bubmuorexa [JOK
2 IUIOCKOCTH; KacaTeJIbHas INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; momanb cheps

3 N3o6paxenue chepsr, mapa Ha | bubnmnoreka [JOK
mockoctu. CeueHus 1mapa https://m.edsoo.ru/bc15f7{2
HunuHapudeckas MOBEPXHOCTb,

4 o0pa3yrolne HUIMHIPUIECKON 1 bubnuorexa [JOK
ITOBEPXHOCTHU, OCh LIWJIMHIPUIECKON https://m.edsoo.1u/6054b8c¢1
MMOBEPXHOCTHU
Hununaap: ocHoBaHMs U OOKOBast

5 MOBEPXHOCTh, 00pa3yrolas 1 och; | bubnmnoreka [JOK
Iomaas OOKOBOU M [OJHON https://m.edsoo.ru/188{6216
MMOBEPXHOCTHU
N300paxkeHne NUINHAPA Ha MIIOCKOCTH.

6 Pazpéprka nmnunapa. CedeHus 1 bubnmnorexka [JOK
IUIUHAPA (TTIOCKOCTBIO, TapaJlIeTbHON https://m.edsoo.ru/016e25eb
WJTU TIEPIICHAUKYJISIPHON OCH LIUJIUHIPA)

7 Konunueckast moBepXxHOCTh, 00pa3yroliue 1 bubnmnoreka [JOK
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KOHHYECKOM IMOBEPXHOCTHU, OCb U
BCpIIMHA KOHHYCCKOM IMOBECPXHOCTHU

https://m.edsoo.ru/c94ba09b

KOHYCZ OCHOBAHHMC 1 BEpIIMHA,

CooTHoIIeHUS MEXTy TUIOIAIIMU

2 5 ] 6 . bubmmorexa LIOK
© pa3y}ov1ua;1 1 OCh; TIOMAL HOKOBOH https://m.edso00.ru/897dd3b2
Y TIOJTHOW TTOBEPXHOCTH
VY ceuéHHbBIN KOHYC: 00pa3yIoIue u
9 ) Y g viom bu6mmorexa LIOK
BRICOTA, OCHOBATHA 1 DOKOBAA https://m.edsoo.ru/1468bab3
IMOBEPXHOCTH
N300paxkeHne KOHyca Ha MIIOCKOCTH.
PasBéprka konyca. CeyeHus1 KoHyca
10 ( P Y N 4 bubnuorexa [JOK
[UIOCKOCTLIO, HApaLICILHOH https://m.edsoo.ru/0Obde1be8
OCHOBAHHMIO, U IIIOCKOCTEIO,
MIPOXOIAIICH Yepe3 BEpIINHY)
KomOunanus ten BpamieHus u bubnnorexa [JOK
11
MHOTOTPAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpasH#K, OIIHCAaHHBINA OKOJIO
12 or .rp o bubnnorexa LIOK
cepet; chepa, BvcanHas B https://m.edsoo.ru/0b136158
MHOTOTPaHHUK WJIA B TEJIO BPALCHUS
13 [Tonsitre 06 00bEMe. OCHOBHBIC bubnuorexa [JOK
CBOMCTBA 00BEMOB TeEJI https://m.edso00.ru/26a03{b7
N bubnuorexa [JOK
14 O6HEM tumHIpa, Konyca https://m.edsoo.ru/5513d87b
N bubnmoreka [JOK
15 O6LEM wapa u oM@, chepet https://m.edsoo.ru/d189bde2
16 [TogoOHEbIe TENa B MPOCTPAHCTBE. bubnmnorexka [JOK

https://m.edsoo.ru/810cfleb



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

MOBEPXHOCTEH, 00BEMAMH ITOT00HBIX

Ten
17 KonTponbnas pabota no Temam "Tena bubnmoreka [JOK
BpanieHus" u "O0bemMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE bubmorexa [JOK
P pocip https://m.edsoo.ru/5caefclb
19 Ciio)eHne 1 BEIYMTaHHUE BEKTOPOB bubmorexa HOK
p https://m.edso0.ru/23{4£089
bubnuorexa [JOK
20 v
MHOCHHE BEKTOPa Ha HHCIO https://m.edsoo.ru/dee379¢b
Pasnosxenne BekTopa 1o TpéM
21 HEKOMIUIaHApHBIM BekTopaM. [IpaBuio bubmorexa [JOK
P pam. 1°p https://m.edsoo.ru/a28fd74¢
napajuieyenumneaa
Pemenne 3ama4d, CBI3aHHBIX C
22 MIPUMEHEHUEM MPABUJI JEHCTBUH C bubmmorexa [TOK
P P s https://m.edsoo.ru/5a827900
BEKTOpaMHU
7 KoopanHatHO-BEKTOPHBIN METO MTPU bubnmoreka [JOK
pEIIEHNH T€OMETPUUECKUX 3a/1a4 https://m.edsoo.ru/d3alfe30
[IpssiMoyronbHas cuctema KOOpJIMHAT B
24 1 pOCT }EIIHCTBG Koopaunatsl BpeII[(TO a bubmorexa [IOK
poctp N | pA pa. https://m.edsoo.ru/48db7058
[Ipocreiimue 3agaun B KOOpAUHATAX
)5 VYron mexny Bekropamu. CkajsspHOE bu6mmotexa [IOK
MPOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
%6 Brruucnenue yrioB Mexy IpsIMbIMHA U bubnmnoreka [JOK
IJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
27 KontposbHas pabota mo teme bubnuoreka [JOK



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

"BekTophl 1 KOOPAUHATHI B
npocrpaHcrae”

https://m.edsoo.ru/77¢22fc5

[ToBTOpEeHME, 0000IIEHNE 1
cucremaTtusanus 3HaHuii. OCHOBHEIE

bubnnorexa [JOK

28 1
burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1
29 cucrtemaTusanus 3HaHuil. OCHOBHBIE 1 bubmuorexa [JOK
burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1
30 cUCTeMAaTHU3alus 3HaHUH. 3a1aun 1 bugmmorexa LOK
1t - 34l https://m.edsoo.ru/7491efe0
IJIAHUMETPUHU ¥ METOJIBI KX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1
31 cUcTeMAaTHU3alus 3HaHUH. 3a1aun 1 bugmmorexa LOK
1t -2al https://m.edsoo.ru/4dffda97
IJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS
[ToBTOpeHME, 0600IICHNE U
1 cucteMaTtuzanus 3Hanuil. OCHOBHbBIE | bubnmoreka [JOK
¢burypsl, GhakThl, TEOpPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEOMETPUH
bubnnoreka [JOK
33 n 3] 1
TOTOBad KOHTPOTILHAA pabota https://m.edsoo.ru/ec24dfc2
14 [ToBTOpeHue, 06001IeHNE U | bubnmoreka [JOK
cUCTeMaTHu3aus 3HaHUU https://m.edsoo.ru/f465d10e
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOIT'PAMME
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https://m.edsoo.ru/4dffda97
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https://m.edsoo.ru/f465d10e

YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Maremaruka: anreOpa v Hadajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
I'eometpus, 10-11 knaccwl/ Atanacsin JI.C., byry3os B.®., Kagomues C.b. u

ap., AknuonepHoe o6mecTBo «M3marenscTBo «IIpocBemnienne

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Maremaruka: ajiredpa 1 Hayajia MaTeMaTHYeCKOr0 aHalIu3a, TE€OMETPHSI.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3os B.®., Kagomues C.b. u
ap., AkuronepHoe o6miectBo «M3narensctBo «IIpocBemienne

- 3uB B.I'. 'eomerpus: JImnaktuaeckue matepuainsl ais 11 kimacca/ b.I'. 3us,
B.M. Meiinep. — M.: IIpocsemienue, 2020

-3uB b. I'. 3amaun o reomerpun aiis 7—11 kmaccos/

-Illlapsirun U.®., 'onybes B.U. dakynbTaTUBHBINA KypC IO MATEMATUKE
(10xmacc). — M.: IIpocsemenue, 2009.

-Illlapsirun U.®., 'onybes B.1. dakynbTaTUBHBINA KypC IO MATEMATUKE

(11xmacc). — M.: [Ipocsemenue, 2009.

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
MHTEPHET

1.bubmoreka LIOK

2.http://interneturok.ru/

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



4.http://urokimatematiki.ru
5.http://intergu.ru/
6.http://karmanform.ucoz.ru
7.http://polyakova.ucoz.ru/

8.http://www.openclass.ru/



