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HOACHUTEJBbHASA 3AIIMCKA

Pabouas mporpamma ydyeOHoro Kypca «I'eomeTpus» 6a30BOro ypoBHS IJis
obyuarommxcst 10 —11 kmaccoB paspaboraHa Ha ocHoBe DenepanbHOro
rocyJapCTBEHHOr0  0Opa3oBaTEIbHOrO  CTaHAApTa  CPEeAHEro  oOWIEro
oOpa3oBaHMsl, C Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, MPEIBIBIIEMBIX
K MaTeMaTU4eCKOMYy OOpa30BaHUIO, U TPATUIUNA POCCUUCKOrO 00pa3oBaHUS.
Peanuzanus MIPOTrpamMMBI obecrieunBaeT OBJIAJICHUE KJIFOUEBBIMU
KOMITETEHLIUSIMH, COCTABIISIOIIMMH OCHOBY JIJIsI CAMOPAa3BUTHSI U HEMPEPBIBHOTO
oOpa3oBaHus, LEJIOCTHOCTh OOLIEKYIbTYPHOTO, JUYHOCTHOTO u
MTO3HABATEJIBHOTO Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

BaxxHocth y4ueOHOro Kypca IeOMETpUHM Ha YPOBHE CPEAHETO OOILEero
o0Opa3oBaHHsl OOYCJIOBJIEHA NMPAKTUYECKON 3HAYMMOCTBIO METANPEIMETHBIX H
MIPEAMETHBIX PE3YJIbTATOB 00YyYEHUs F€OMETPUM B HAIPABICHUHU JTUYHOCTHOTO
pa3BuTHs oOywaromuxcs, (opMupoBaHHs (YHKIMOHAIBHOM MaTEeMaTUYECKON
IPaMOTHOCTH, HW3Y4YEHMsI JpYyrMX Y4yeOHbIX JucHuIuiMH. Pa3Butue y
oOyyaroluxcsi TPaBUIBHBIX TMPEACTABICHUI O CYIIHOCTH M HPOUCXOXKIECHUU
r€OMETPUYECKUX AaOCTpaKLMid, COOTHOIIEHHH PEAJIbHOIO0 U HJIEAIBHOTO,
XapakTepe OTPAKEHUS MATEMaTUYECKOW HAYKOM SBICHHM M TNPOLECCOB
peasbHOr0 MHUpA, MECTE TEOMETPUU B CUCTEME HAayK M POJM MATEMaTUYECKOTO
MOJICIMPOBAaHUSI B HAy4YHOM TIO3HAHMM M B TPAKTHKE CIOCOOCTBYET
(OpMUPOBAHHIO HAyYHOTO MHPOBO33PEHUS Y4YalllUXCs, a TakKe KayecTB
MBIIUIEHUS, HEOOXOAUMBIX JJIs aJaTalliid B COBPEMEHHOM OOILIECTBE.

I'eomeTtpus siBnsieTCA ONHUM W3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o0pa3oBaHMs, TaK Kak OOECHedYrBAcT BO3MOXKHOCTb HM3YYEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBJIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlornyeckoe MplluIeHHE, (GOPMUPYEMOE TPU HU3YUEHUU OO0YYaIOIIUMUCS
NOHSATUHUHBIX OCHOB TE€OMETPUUM U TMOCTPOCHHHM LEMOYKU JIOTHYECKUX
YTBEP)KJICHUNA B XOJI€ PEILCHUsS] TEOMETPUUYECKUX 3a/1a4, YMEHUE BbIIBUTATh U
ONPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS MPU PEIICHUH 3a1ad
€CTECTBEHHO-HAYYHOI'O [IUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpueHTUPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCeX OOJIACTAX AESITEeNIbHOCTU YesioBeka. OpHeHTalMs YeJI0OBEKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJIMMOE YCJIOBHE €r0 COIMUAIBLHOTO ObITHA, (opma
OTPaXKEHUSI OKPYKAIOIIEr0 MUPA, YCIOBHUE YCIIEIIHOTO MMO3HAHMUS U aKTHBHOIO



npeoOpa3oBaHus JAercTBUTENbHOCTU. OnepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBENUHSIET pa3Hble BUJbI YYECOHOW U TPYJOBOM NEATEIBLHOCTH,
ABIIIETCS OJHUM U3 TPO(ECCHOHATHFHO BaXKHBIX KAueCTB, MO3TOMY aKTyallbHa
3amaya (HOPMUPOBAHMS Yy OOYUaAIOIMUXCS MPOCTPAHCTBEHHOTO MBIMUICHHUS KaK
PA3HOBHUJIHOCTH OOPAa3HOTO MBINUJICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AESATEIHHOCTH [0 MHOTUM HaIlpaBJICHUSIM.

Llenp ocBoeHHs mporpamMmbl yuyeOHOTO Kypca «I'eomerpusi» Ha 6a30BOM
ypoBHE OO0yueHusi — oO0IIeo0pa3oBaTeIbHOE M OOIIEKYIbTYPHOE Pa3BUTHE
oOyuaromuxcst 4yepe3  oOecliedeHHe BO3MOXKHOCTH  NPUOOPETEHHUA U
UCIIOJIb30BAaHUSI CHCTEMAaTHYECKUX T€OMETPUYECKUX 3HAaHUM U JIEeUCTBUM,
CHEIU(PHUYHBIX  T'€OMETPUM, BO3MOKHOCTH  YCHEIIHOTO  IMPOJOJIKEHUS
oOpa3oBaHHsl 1O CIEHUATBHOCTSAM, HE CBS3aHHBIM C  TMPUKIAJTHBIM
WCIIOJIb30BaHUEM T€OMETPHH.

[IporpaMmma mo reomeTpuu Ha ©0a30BOM YpOBHE NpeJHA3HAYeHA MJis
oOyyarolmuxcst CpeAHEW IIKOJIbl, HE MCHBITHIBABIIUX  3HAYUTEIbHBIX
3aTpyJHEHUII HAa ypOBHE OCHOBHOro oOmiero ooOpa3zoBaHus. TakuM 00pa3oM,
oOyyatomirecss Ha 6a30BOM yYpOBHE JOJKHBI OCBOUTH OOIIME MaTeMaTHYECKHUE
YMEHHsI, CBSI3aHHBIC CO CHEIM(PUKON TeOMETPUH U HEOOXOAUMBIE TS )KU3HU B
COBpeMeHHOM o01ecTBe. Kpome 3TOro, oHM MMEIOT BO3MOKHOCTb H3YyYUTh
reoMeTpuio 6osiee rIyooKo, €clii B JalbHEWUIIEM BO3HUKHET HEOOXOIUMOCTh B
reOMETPUUYECKUX 3HAHUSIX B MPO(ecCHOHATBEHOM e TENbHOCTH.

JlocTmKeHHE 1€ OCBOEHHUS MPOrpaMMbl OOECIEUYMBACTCA PEIICHUEM
COOTBETCTBYIOIIMX 3adad. llpuopureTHRIMH 3aJadyaMd OCBOCHHS Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax sBISFOTCS:

. dbopMHpoBaHUE TPEJCTABICHUS O TEOMETPUU KAaK YacTH MHUPOBOMU
KYJIbTYPBI U OCO3HAHHE €€ B3aMMOCBSI3H C OKPYKAIOIIUM MUPOM;
. dbopmMupoBaHUE MPEACTABICHUS O MHOTOTPaHHUKAX W TeJax BpallleHUS

KaK O BaXHEHIIMX MAaTEMATHYECKUX MOJEIISIX, MO3BOJIIIOIIUX OINMUCHIBAaTh U
U3y4daTh Pa3HbIC SBJIICHUS OKPYKAOILIETO MUPA;

. dbopMHpoBaHUEe YMEHHUS pacllo3HaBaTh Ha YepTek,ax, MOJCISIX H B
peaTbHOM MHPE MHOTOTPAHHHUKH U TeJIa BPAIICHUS;

. OBJIaJICHWE METOJaMH PEIICHUS 3a7a4 Ha TMTOCTPOSHUS Ha U300paKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

. dbopMHpOBaHUE YMEHHS ONEPUPOBATH OCHOBHBIMU TIOHATHSIMH O
MHOTOTpaHHHUKAaX M TeJaX BPAIEHUS U UX OCHOBHBIMHU CBONCTBAMU;

. OBJIAJICHAE  QJITOPUTMAaMHM  PCIICHWS  OCHOBHBIX  THIIOB  3aj]ad;

dbopMupoBaHrE YMEHUSI POBOJUTH HECIIOKHBIC I0Ka3aTEIIbHbIC PACCYKICHUS B
XOJE€ PELICHUs CTEPEOMETPUYECKUX 33aJad W 3a4a4 C [PAKTHYECKUM
COAEPKAHUEM;



. pa3BUTHE  HUHTEJUIEKTYaJIbHBIX M TBOPYECKUX  CIOCOOHOCTEH
oOy4Jaronuxcsi, MO3HAaBaTEIIbHOW AaKTUBHOCTU, HCCIEIOBATEIbCKUX YMEHHI,
KPUTUYHOCTH MBILIUICHHUS;

. dbopmupoBanne  (QYHKIHMOHAIBLHONW  TPaMOTHOCTH,  pPEJIEBAHTHOUN
r€OMETPUU: YMEHHUE pACHO3HABaTh MPOSBICHUS T€OMETPUYECKUX TOHSITHH,
00OBEKTOB M 3aKOHOMEPHOCTEHW B pPEAJbHBIX XU3HEHHBIX CUTYallUsX U TIpH
M3YYCHUU JIPYyTUX Y4YEOHBIX TPEIMETOB, TPOSBICHHUS 3aBHCHUMOCTEH U
3aKOHOMEPHOCTEH, (POpPMYIMpPOBAaTH MX Ha S3bIKE TEOMETPUH M CO3/1aBaTh
r€OMETPUYECKHUE MOJIENH, IPUMEHATh OCBOCHHBIN T€OMETPUYECKUH aImapar JJis
pelIeHUs TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATh U OLICHUBATh
HOJIyYECHHBIE PE3YJIBTATHI.

OTnrYuTENHEHON 0COOCHHOCTHIO MTPOTPAMMBI SIBJIIETCSA BKIIFOUEHHE B KypC
CTEPEOMETPUU B Hayalle €ro Uu3y4YeHUs 3ajay, pEIIaeMblX Ha YpPOBHE
MHTYUTUBHOTO NO3HAHMS, U ONpeAeNEHHBIM 00pa30oM OpraHu3oBaHHas paboTa
HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOIO M MPOCTPAHCTBEHHOI'O
MBIIIJIEHUS, CTUMYJIUPYET NIPOTEKAHNE HHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K
JNAJbHEUIIEMY U3YyYECHUIO NTPEAMETA.

[Ipeanourenne oTAAETCA HATIIAIHO-KOHCTPYKTHBHOMY METOAY OOy4eHMUs,
TO €CTh TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH
IPEIMETHO-IIPAKTUYECKON  EATEIBbHOCTH. Pa3BuUTHME  INPOCTPaHCTBEHHBIX
MPEJICTABIICHUN Yy YyYalllUXCsl B KYpCE€ CTEPEOMETPUM MPOBOJUTCA 3a CYET
pelieHusl 3ajJady Ha CO3JaHuE€ NPOCTPAHCTBEHHBIX O0Opa3oB W 3aJad Ha
oreprupoOBaHUE MPOCTPAHCTBEHHbIMU 00pazamu. Co3nanue o0pasza mpOBOJUTCS C
OTIOPOM Ha HArJISAHOCTh, @ OIEPUPOBAHKE 0OOPA30M — B YCIOBHSIX OTBJICUEHUS OT
HarJIAJHOCTH, MBICJIEHHOTO U3MEHEHHUSI €T0 HCXOJIHOIO COACPKAHUS.

OcHoBHBIE cofiepKaTenbHble IMHUK Kypcea «I'eometpun» B 10—-11 kmaccax:
«Muororpanaukn», «lIpssmMple ¥ TUIOCKOCTM B TPOCTpaHCTBe», «Tema
BpalieHus», «BeKTopbl M KOOpAMHATBI B IIpocTpaHCTBE». DdopmupoBaHue
JIOTUYECKUX YMEHHUU PACTIPENENSETCS HE TOJIBKO M0 COAEPKATEIbHBIM JIMHUSM,
HO | TI0 rofaM oOy4YeHHUs Ha YPOBHE CpeHEro 00IIero o0pa3oBaHusl.

Coneprxanue o0pa3oBaHMsl, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM
OCBOCHMsI paboyeill MporpamMMbl, pacnpefeNéHHbIM MO0 rojaM oOy4eHHUs,
CTPYKTYpUPOBAHO TakUM OOpa3oM, YTOObI OBJIAJICHUE TE€OMETPUUYECKUMU
MOHATUSIMUA M HABBIKAMH OCYIIECTBIISUIOCH ITOCJIEN0BATENBHO U MMOCTYNATENBHO,
C coOMofeHeM TMPUHIMIIA TPEEeMCTBEHHOCTH, YTOObl HOBBIE 3HAHMS
BKJIIOYAJIUCh B OOIIYI0  CUCTEMY TIE€OMETPUYECKUX  MpEJCTaBICHUMN
oOy4Jaronuxcsi, paciupsiss U yriyossis e€, oopa3ysi IpoUYHble MHOKECTBEHHbBIE
CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha u3yuyenue reomerpun orBoaures 2 yaca B Hexento B 10 xiracce u 1 yac
B Heneno B 11 kimacce, Bcero 3a jBa rojga ooydenus - 102 yueOHbBIX Jaca.

COAEPKXAHUE YYEBHOI' O KYPCA
10 KJTACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE TOHATHS cTepeomMeTpuu. Touka, mnOpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATUYECKOM TMOCTPOCHHH CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3auMHOe pacrnonokeHne MpAMBIX B MPOCTPAHCTBE: NEPECEKAIOUIUECH,
MapaJUyIeNIbHBIE W CKpeIIMBaroIuecss mpsmMbie. [lapamnenbHOCTh OpsIMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IMMAPAJUICIBHBIE IMPAMBIE B IIPOCTPAHCTBE;
[apaAJIIEIBbHOCTD TPEX NPSAMBIX; NAPAJUIEIBHOCTD MPAMOM U IIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YTOJ MEXAY NPSMBIMU B TPOCTPAHCTBE.
[TapamienbHOCTh  MUIOCKOCTEW:  MapaJUIeNbHBIE  TIJIOCKOCTH;  CBOMCTBA
napajjieNibHbIX IIockocTeil. Ilpocreliue mMpocTpaHCTBEHHBbIE QUTYpPHI Ha
IUIOCKOCTHU: T€Tpadap, KyO, mapaiesenumnes]; TOCTPOCHUE CEUCHHIM.

[lepnieHIUKYISAPHOCTD NPSAMOU U IJIOCKOCTH: MEPIEHANKYIISIPHBIE TTPSAMBIE
B MPOCTPAHCTBE, MPAMBIE NMapaUIeIbHbIC U MEPIEHAUKYJIAPHBIE K IJIOCKOCTH,
MPU3HAK NEPHNECHAMKYISPHOCTH MPSIMONM M IUIOCKOCTH, TEOpEMa O MPAMOM
NEPIEHAUKYJIAPHOMN IUIOCKOCTU. YTJIbI B IPOCTPAHCTBE: YIOJI MEXY MPSIMOU U
IUIOCKOCTBIO; JBYIPAHHBIA yIOJI, JIMHEWHBIM Yrojia JBYTPAHHOIO yIJia.
[TepnieHaUKyNSP U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE
OT MOpsIMOM 0  IUIOCKOCTH, TMpoeKiuss (Qurypel Ha  IUIOCKOCTb.
[lepneHAUKYISAPHOCTh TUIOCKOCTEW: TPHU3HAK NEPIEHAUKYIIPHOCTH JBYX
IockocTer. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsiTME  MHOTrOTpaHHWKA, OCHOBHBIC JJIEMEHThl MHOTIOTPAHHUKA,
BBIITYKJIBIE M HEBBINYKIBIC MHOTOTPAHHUKHK; Pa3BEPTKA MHOTOTPAHHUKA.
[Ipu3ma: N-yroJyibHas Mpyu3Ma; rpaHyd U OCHOBAHUSI IPU3MBL; ITPsIMasi U HAKJIOHHAs!
Mpu3Mbl; OOKOBasi W TIOJIHAs TOBEPXHOCTh Tmpu3Mbl. [lapamnenenumnen,
NPAMOYTOJIbHBIM MapajulelienuIie] U ero cpoWcrTea. [lupammpa: Nn-yrosmpHas
nMpaMujia, TpaHd U OCHOBaHWE MHUPAMUbI, OOKOBas M TOJIHAS MMOBEPXHOCTH
NApPAMUJbI; TpPaBWIbHAS M YCEYEHHAs NHUpPAMUIa. JIEMEHThl NPU3MbI H



nupamMuael.  llpaBunbHBIE ~ MHOTOTPAHHUKH:  TOHSITHE  IPABHIBHOTO
MHOTOTpPaHHHKA; MPaBWJIbHASA MPU3Ma M TpaBWIbHAS MHUpPaMUIA; TpaBUIbHAS
TpPEyroJibHas THpaMuja W TMPaBWIBHBINA TeTpa’ap; Kyo. IlpemcraBienune o
MPaBUJILHBIX MHOTOTPAaHHHUKAX: OKTadAp, moaeka’ap W ukocadap. CeueHus
PU3MBI U TTHPAMUJIBI.

CuMMeTpusi B IPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIIEHO TOYKH, TIPSIMOH,
IJIOCKOCTH. DJIEMEHTHl CHMMETPHHM B THpaMUiaxX, MapajUieienurneaax,
MPaBUJILHBIX MHOTOTPAHHHUKAX.

Brruucnenne »71eMEHTOB MHOTOTPAHHHKOB: pEOpa, JuaroHaiu, YIJIBL.
[Tnomans OOKOBOW TOBEPXHOCTH M TIOJHOW TOBEPXHOCTH MPSIMON TPU3MBI,
IUIOIIAJAh OCHOBAaHMM, TeopemMa O OOKOBOW IMOBEPXHOCTH MPSMOW MPHU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOBEPXHOCTH TPABWIHBHOW TMHPAMHUIEI,
TeopemMa O MmiIom@aan yceuéHHo nupamuibl. [lonstue o0 00bEmMe. OO0BEM
MUPaMUJIbI, TPU3MBI.

[TogoGubpie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMu TTOJIOOHBIX TElL.

11 KIIACC

Tesa Bpamenus

Hunuuapuueckass  MOBEPXHOCTb,  OOpasylouue  HJIUHIPUYECKOM
MOBEPXHOCTH, OCh IWIMHAPUYECKON MOBEPXHOCTU. LIMIMHApP: OCHOBaHUS U
OOKOBas TIOBEPXHOCTh, OOpasymoIas W OCh, IUIOMAAb OOKOBOM M IIOJHOM
MTOBEPXHOCTH.

Konunueckasi moBepXxHOCTh, 00pa3yroIIie KOHUYECKON MMOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM NOBEpXHOCTH. KOHyC: OCHOBaHME W BEpIIHHA,
oOpa3yroIas U OChb; IUIONIAAbr OOKOBOM W IOJHOM MOBEPXHOCTH. Y CEUCHHBIN
KOHYC: 00pa3yIollie U BbICOTa; OCHOBAHUS U OOKOBasi MOBEPXHOCTh.

Cdepa u map: ueHTp, paauyc, AMaMeTp; IUIOMIAb MTOBEPXHOCTH CPEpPHI.
B3anmHoe pacnonoxenue cdepbl U IIIOCKOCTU, KacaTelibHas IJIOCKOCTh K
cthepe; mromaas cheprl.

N3o0pakenne Ten BpaiieHus Ha TUIOCKOCTU. Pa3BépTka muimmHapa u
KOHYcCa.

KomOunanuu Tenm BpallleHHMss W MHOTOTPAHHMKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKOJIO cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpaIlCHUS.

[Tonsatune 06 o0wéme. OcHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00
00bEME MPSIMOYTOJIBHOTO Tapajuienenunena W cieactBuss u3z He€. OObEM
UIUHIpa, KoHyca. O0BEM 1m1apa U miomaab chepsol.



[lonobubie Tena B mpocTpaHcTBe. COOTHOLIEHHS] MEXIY IUIOLIAASIMU
OBEPXHOCTEHN, 00bEMaMU OJJOOHBIX TEJI.

CeueHnsa wwiMHApa (MApauIeNbHO W NEPHEHAMKYJSAPHO OCH), CEYEHUs
KOHYyca (MapaJuleIbHOE OCHOBAHMIO U NPOXOIAIIEE 4Yepe3 BEPIUHHY), CEUCHUS
mapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctd M B mpocTpaHcTBe. CJOKEHHWE M BBIYUTAHUE
BEKTOPOB. YMHOXXEHUE BEKTOpa Ha 4HCIIO. Pa3nokeHwe BeEKTOpa IO TPEM
HEKOMIUIaHAapHBIM BekTOopaMm. IIpaBuno mapamnenenunena. Pemenue 3anad,
CBSA3aHHBIX C NPUMEHEHHMEM IPABWJI JEUCTBUI C BeKTOpaMmHu. IIpsmMoyrosbHas
cucTteMa KoopauHar B IpocTtpaHcTBe. Koopamnatel Bektopa. IIpocrelimme
3alaud B KOOpAMHATax. YTOoll MEXIy BeKTopaMu. CKaIIpHOE IIPOU3BEIACHUE
BEKTOPOB. BrIuncIiIeHNE YTIIOB MEXK Y NPSAMBIMH U IIIOCKOCTAMHU. KoopauHaTHO-
BEKTOPHBIA METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1au.

IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUSI MPOTPAMMbl YYEOHOTO IpeaMeTa
«MaremaTuka» XapakTeprU3yrOTCS:

I'paknanckoe BocnUMTaAHUE:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKOW TMO3UIIMH  OOYYalolIerocss Kak
AKTUBHOT'O W OTBETCTBEHHOT'O WI€HA POCCUMCKOTO OOIIECTBA, MPEACTaBICHUEM
0O MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYD,
SIBJICHUM, TMPOIEAYyp TPakIaHCKOTO oOImiecTBa (BBIOOPHI, OIMPOCHI W TIp.),
YMEHHUEM B3aMMOJICCTBOBATH C COLMAIIbLHBIMUA MHCTUTYTAMH B COOTBETCTBHUH C
uX (QYHKIUSIMHA U HA3HAUYCHHUEM.

ITaTpuoTn4yeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO ~ POCCUHCKOM  TIpakAaHCKOW  WJIEHTUYHOCTH,
YBKCHUS K MPOIUIOMY U HACTOAIIEMY POCCHMCKONW MAaTEMATHUKHU, IIECHHOCTHBIM
OTHOIIIEHUEM K JOCTHXCHHUSAM POCCHUMCKMX MAaTEMAaTUKOB W POCCHMCKOMN
MAaT€MaTH4YE€CKOM IIKOJIbl, K HCHOJIb30BAaHUIO ITUX JIOCTHXKEHUM B JIPYTUX
HayKax, TEXHOJIOTHSX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, OSTUYECKOTO TIOBEICHHS,
CBSI3AHHOTO C MPAaKTUYECKUM TMPUMEHEHUEM JIOCTH)KEHUW HAyKd W



JESTEIBHOCThIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOEHUE
YCTOMYUBOTO OYyIyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MUPY, BKJIIOYasi ICTETUKY MAaTeMaTUYECKHUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelIeHui, paccyXIeHu;
BOCIIPUUMYMUBOCTBIO K MaTEMaTHUYECKUM  acCIlleKTaM pa3JM4YHbIX BHJOB
HCKYCCTBaA.

Pdu3nyecKoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHUSI TMPUMEHATh MaTeMaTHYEeCKHE 3HAHUA B
UHTEpecax 370pOBOTO0 M 0Oe30omacHoro oOpa3a >KM3HH, OTBETCTBEHHOTO
OTHOIIEHUS K CBOEMY 3/I0pOBbIO (30pOBOE NHUTAaHHE, COATaHCUPOBAHHBIN
PEXUM 3aHIATHIA U OTABIXA, pEryJispHas pu3nuecKkas akTUBHOCTD); (PU3NYECKOTO
COBEPILIEHCTBOBAHMS, npu 3AHITHIX CHOPTUBHO-03JJOPOBUTEIBHOM
NEATEIBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAaHUEM LIEHHOCTU TPYI0JII00US; HHTEPECOM K
paznuyHbIM  cepaM  TpO(PEeCCHOHATBHON  ACSITENbHOCTH, CBS3aHHBIM C
MaTE€MaTUKOW U €€ MPUJIOKEHUSIMH, YMEHUEM COBEpIIATh OCO3HAHHBIM BHIOOD
Oyayuiel mpodeccun U pealn30BbIBaTh COOCTBEHHBIE >KHU3HEHHBIE IUIAHBI,
TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSIKEHWU BCEHl JKM3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUH NMPAKTHUECKUX 3a/1a4 MaTEMaTUYECKON HAIPaBICHHOCTH.

JKOJIOrMYeCKoe BOCIMTAHHE:

c(OPMUPOBAHHOCTBIO HKOJIOTMUYECKON KyJNbTYpbl, TOHUMAaHUEM BIUSHUS
COLIMAIIBHO-D)KOHOMMYECKUX  IPOLIECCOB HAa  COCTOSIHUE IPUPOJHOM W
COLIMAJIBHOM CpeJbl, OCO3HAHUEM TIJ00ANIbHOTO XapaKTepa HKOJOTUYECKUX
po0JeM; OpUeHTalKel Ha TPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUMN ISl pelIeHUs
3aJ1a4 B 00JIaCTH OKpYXKAroIIe cpe/ibl, MJIaHUPOBAHUS MMOCTYNKOB U OLEHKH HX
BO3MOXHBIX ITOCJICICTBUU JIJIs1 OKPY’KAIOLIEH CPEbI.

IleHHOCTH HAYYHOI'O IO3HAHMSA:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHU, COOTBETCTBYIOLLETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAayKM M OOILIECTBEHHOW MPaKTUKH,
MOHMMAaHUEM MaTEMaTH4YECKON HAayKU Kak cepbl YeTOBEUECKON NeATENbHOCTH,
ATanoB €€ Pa3BUTHA M 3HAYMMOCTH IS PA3BUTHS LMBWIM3ALMH; OBJIAJCHUEM
A3BIKOM MATEMaTUKH MU MaTeMaTHYECKOW KYJIbTYpPOl Kak CPEJICTBOM MO3HAHUS
MHUpa; TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYID M  HUCCIEI0BATEIbCKYIO
NeSATENbHOCTh UHIMBUIYAIbHO U B TPYyIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI



MeranpeaMeTHbIe pe3yIbTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO TIpeaAMETa
«MaremaTuka» XapaKTEPUIYIOTCS OBJIAJICHHEM YHUBEPCATHHBIMA
NO3HABAMENbHOIMU  OCUCMBUAMU,  VHUBEPCATbHOIMU — KOMMYHUKAMUBHBIMU
0eliCmBUAMU, YHUBEPCATbHBIMU Pe2YIAMUSHIMU OeUCTNEUAMUL.

1)  Vuueepcanvuvie no3nasamenvHuvle Oeticmeus, 0becneuusarOm
Gopmuposanue 6a308blX KOSHUMUBHBIX NpOYeccos odyuawuxcsi (oceoeHue
Memo008  NO3HAHUA — OKpYHCAIOWe20  Mupa, NnpumMeHeHue  J102UYEeCKUX,
ucciedo8amenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

Ba3oBrble Jiornyeckue AeicTBHA:

e BBIABJIATH u XapaKkTepru30BaTh CYIIIECTBEHHbIC MIPU3HAKH
MAaTeMaTUYECKUX OOBEKTOB, MOHATUM, OTHOIIICHUN MEXKIY MOHSITUSIMU,
bopMyIUpOBATH onpeaeIeHUs TIOHSITU; YCTaHaBJIUBATh

CYLIECTBEHHBIN MPU3HAK KJIAaCCU(PHUKALIUN, OCHOBAHUS JUIsl 0000LICHUS 1
CpPaBHEHUS, KpUTEPHUH IPOBOJIUMOIO aHAIIN3A;

e BOCIPUHUMATH, (HOPMYIUPOBaTH M MPEOOPa3OBBIBATH CYXKIACHUS:
YTBEPAMUTENIbHBIE U OTPULATENIbHbIEC, €IUHUYHBIC, YACTHBIE U OOUIUE;
YCIIOBHBIE;

e BBIBJLITH MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH, B3aWMOCBSI3U U
MPOTUBOpPEYHS B (paKTaX, NAHHBIX, HAOIMIOJACHUSAX U YTBEPKICHUSX;
npejjiaraTh ~ KpUTEPUU I BBISIBICHHMS  3aKOHOMEpPHOCTEH U
MIPOTUBOPEYMH;

e JIeNaTh BBIBOJBI C MCIOJb30BAHMEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIJIFOUCHHI, YMO3aKIIFOUCHHU 110 aHAJIOTUH;

e TMPOBOJAHUTH  CAMOCTOSITEJIBHO  JIOKAa3aTelIbCTBA  MAaTEMAaTUYECKUX
YTBEPXKAECHUM  (IpsiMble W OT  NPOTUBHOIO),  BBICTPAMBATH
apryMeHTaluo, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBHIBAThH
COOCTBEHHBIE CYKJIEHUS U BHIBOJbI;

e BbIOMpaTh CHOCOO perieHus: yuyeOHOW 3aiauu (CpaBHMBATh HECKOJIBKO
BAPUAHTOB pEUICHUs, BBHIOMpATh HamOoJee MNOAXOAAMMN ¢ y4ETOM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaregabcKue 1eHCTBUA:

e HCHOJB30BATh BONPOCHI KAK  HCCIEAOBATEIbCKUNA  MHCTPYMEHT
no3HaHus; (HOpPMYIUPOBATH BOMPOCH], (DUKCUPYIOIIKE MPOTUBOPEUUE,
npo0ieMy, yCTaHABIMBATh UCKOMOE U IaHHOE, (POPMHUPOBATH TMIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHUE;

e IPOBOJHUTH  CAaMOCTOSATENIBHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,
UCCJIEIOBAaHUE 110 YCTAHOBJIICHUIO OCOOEHHOCTEW MAaTeMaTU4eCKOro



0o0beKTa, SBJIEHUS, IMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BbEKTaMHU, SIBJICHUSIMU, POLECCAMU;

CaMOCTOATENbHO  (opMynMpoBaTh O0OOIIEHUS ¥  BBIBOABI  TIO
pe3ynbTaTaM MPOBENEHHOTO HAOIIOJICHUS, MCCIIEIOBaHMs, OLICHUBATDH
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3YJIbTaTOB, BBIBOJIOB U 0000IIEHNUI;
IPOTrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpPOLIECcCa, a TAKXKe BBIJIBUTaTh
MPENOJIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIOBUSIX.

Pabora ¢ uHpopmanueii:

BBISBJISTH 1e(DULINUTHI HH(OOPMALIUY, JAHHBIX, HEOOXOJUMBIX JIJIsl OTBETA
Ha BOIIPOC U JJIS PELICHMS 3aa4H;

BbIOMpaTh HMH(OPMALMIO U3 HUCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAJIU3UPOBATh, CUCTEMaTU3HPOBATH U UHTEPIPETUPOBATH
MH(}OpMaALUIO Pa3TUYHBIX BUAOB U (POPM MIPENCTABICHHUS,
CTPYKTYpUpOBaTh HHGOPMAIUIO, MPEACTABIATh €€ B Pa3IMYHBIX
(opMax, WILTIOCTPUPOBATH TpapUUECKH;

OLICHMBAaTh  HAAEKHOCTb  MH(OpPMALMM  [O  CaMOCTOSTEIbHO
c(hOpMYITUPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMuU@Hble Oelicmeus, 00ecnewusaion
CHOPMUPOBAHHOCM COYUATILHBIX HABLIKOB 0OVUATOUUXCSL.
Oo0menue:

BOCIIPUHUMATh H (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIEHHMSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHsS B YCTHBIX U MMChMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS TI0
XOJy pelleHus 3aJjaui, KOMMEHTHUPOBATh MOJTYYEHHbIN pe3yNbTar;

B XO7€ OOCYXIEHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMoi
TEMBI, TIPOOJIEMBI, pelIaeMoi 3a/1aui, BEICKA3bIBATh HJIEH, HAIICTICHHbIC
Ha TIOMCK PEIICHHS;, COMOCTAaBJSTh CBOM CYXKICHHUS C CYXICHUSIMU
APYTUX YYaCTHUKOB Auaiiora, oOHapyXUBaTh PAa3IUYUE U CXOACTBO
HO3UIIMI; B KOPPEKTHOU (opMe (opMyIupoBaTh pa3HOIIACUsl, CBOU
BO3PaKEHUS;

NPENCTaBIsATh  PE3yNbTaThl  PEIIeHUs  3aJadd, OKCIIEPUMEHTa,
UCCJIEIOBAHUS, TPOEKTa; CaMOCTOSITENIbHO  BbIOMpAaTh  (popmar
BBICTYIUIGHMSI C Y4E€TOM 3aJad MpEe3eHTAalud M O0COOEHHOCTEH
ayJTUTOPHH.

CoTpyaHuyvecTBo:

NOHUMAaThb W  HWCIOJb30BaTh  NPEUMYIIECTBA  KOMAHOHOM H
UHAMBUIYabHON paOOThl MPU PELICHUU y4eOHBIX 3a/1ay; MPUHUMATh
LeJIb COBMECTHOM  JEATEIBbHOCTH, IUIAHUPOBATh  OPTraHMU3aLIUIO
COBMECTHON paloThl, pachpenessiTb BuAbl pabOT, JOTOBapUBATHCA,



o0CyXnaTh TMpollecCc M pe3yabraT paboThl; 00001IaTh MHEHUS
HECKOJIBKUX JIIOJCH;

e y4YacTBOBaTh B TpyHmoBbIX (opmax paboTel (oOCykaeHHs, OOMEH
MHEHUH, «<MO3TOBBIE IITYPMbI» 1 HHBIE); BBIMIOJIHITH CBOIO 4aCTh PaOOTHI
U KOODJAMHHPOBATH CBOM JEHUCTBUS C JIPYTUMHU YJICHAMU KOMAaHJbI;
OIICHMBATh KaYyeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
c(hOpMyIIMPOBAHHBIM YYaCTHUKaAMH B3aUMO/ICHCTBUS.

3)  Vuusepcanvhvie — pezynamuenvle  Oelicmsus, — 0becneyusaom

Gopmuposarue cmMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.

Camoopranusanus:

e COCTaBJIATH IUJIaH, AJITOPUTM PELICHUS 3a7a4u, BBIOMPATH CIIOCO0
pelIeHus ¢ Y4ETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apr'yMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI
penieHuit ¢ yaéToM HOBOM MHGOPMAITIH.

CaMOKOHTPOJIBb:

e BJIAJCTh HAaBbIKAMU IIO3HABATENIbHOM pe(JIeKCUU Kak OCO3HAHUSA
COBEPILIAEMBIX JEHCTBUI U MBICIIMTENIBHBIX ITPOLIECCOB, UX PE3YJIHTATOB;
BJA/eTh CIIOCO0AMHM CaMOIIPOBEPKH, CaMOKOHTpOJIA Ipolecca U
pe3ynbTaTa pelieHus MaTeEMaTUYeCKOM 3a/1auu;

e TMPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PELICHUH
3a/1a4yd, BHOCHTb KOPPEKTHBBI B JESATEIBHOCT HAa OCHOBE HOBBIX
OOCTOSITENILCTB,  JIAaHHBIX, HAWJIEHHBIX  OMIMOOK,  BBISBICHHBIX
TPYAHOCTEM;

e OLEHMBATh COOTBETCTBHE pE3yJbTaTa LEIU U YCIOBUSAM, OOBACHSTH
MPUYHMHBI JOCTHXKEHUSI WIIM HEIOCTHXKEHUS PEe3yJIbTaTOB JEATEIbHOCTH,
HaXOJMUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

10 KUIACC

OnepupoBatTh MOHIATUSMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpuMeHSTh aKCMOMBI CTEPEOMETPUU U CIEJICTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1au.

OnepupoBaTh MOHATHUAMH: MAPAJUICIBHOCTh W MEPICHAUKYISIPHOCTH
MPSAMBIX U TIIOCKOCTEM.

KnaccudummpoBatrs B3aMHOE pPACIONOKEHUE TPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE.



OnepupoBarh MOHATUSMHU: JBYT'PAHHBIM YIroJl, TPAaHU ABYTPAHHOIO YIUIA,
pedpo ABYIPaHHOTO yria; IMHEWHBIN yTros ABYIPaHHOTO yria; rpaaycHas mMepa
IBYTPAHHOIO yTJIA.

OnepupoBaTh MOHATUSAMHU: MHOTOIPAHHHUK, BBIMYKJIBIA W HEBBITYKJIBINA
MHOI'OTPaHHHUK, 3JIEMEHTbI MHOTOI'PaHHUKA, [IPABUIbHBI MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BMJIbI MHOTOI'PAaHHUKOB (IHMpaMuja; MpU3Ma,
MPSIMOYTOJIBHBIN Mapauieenume, Ky0).

KnaccudumupoBaTe  MHOTOTPaHHHMKH, BbIOWpas  OCHOBaHUS IS
KJaccupuKaunuy (BBIMYKIIbIE W HEBBIMYKJIBIE MHOTOTPAaHHHUKH; TPaBUIbHBIC
MHOTOTPaHHUKH; NPSIMbIE U HAKJIOHHBIE IPU3MBI, apaJIIeICIUIIEAb]).

OnepupoBaTh NOHATHAMU: CEKYILAs INIOCKOCTh, CEY4EHUE MHOTOI'PAHHHUKOB.

OOBIACHATH TPUHIUIIBI TIOCTPOEHUSI CEYEHUH, UCTIOB3YSl METO/, CIIEOB.

Crpoutp cedyeHHUST MHOTOTPAHHUKOB METOJAOM CIJENOB, BBINOJHITH
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpXY, COOKY, CHU3Y.

Pemarp 3aaun Ha HaXOXKJE€HUE F€OMETPUUECKUX BEJIUYMH 1O 00paslam
WJIM AITOPUTMaM, PUMEHSS U3BECTHBIE AHAIUTUYECKHE METOBI ITPU PEILICHUH
CTaHJAPTHBIX MATEMATUYECKUX 3a7a4 HA BBIYMCIICHUE PACCTOSIHUN MEKTY JABYMS
TOYKaMHM, OT TOYKH 1O IIPAMOH, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEILHUBAIOIIUMUCS IIPIMBIMH.

Pemate 3a7aun Ha HaXO0XJIEHUE T'€OMETPUUECKUX BEIUYHUH IO 0Opasiam
WJIM AITOPUTMaM, PUMEHSS U3BECTHBIE AHAIUTUYECKUE METOBI ITPU PEIICHUH
CTaHJAPTHBIX MAaTEMATHYECKMX 3aJa4 Ha BBIYUCIEHUE YIVIOB MEXIY
CKPCIUBAIOIIAMUCSA IMPAMBIMU, MEXAY IPAMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Boruucisate 00bEMBI U IUTOIIAIM TOBEPXHOCTEN MHOTOTPAaHHUKOB (TIpU3Ma,
nupamujia) ¢ MOpPUMEHEHHEM (OpMyJ; BBIYHMCIATH COOTHOIICHUS MEXIY
IUIOMIAIIMU TTOBEPXHOCTEH, 00bEMaMU NOJJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBarh NOHATHSAMHU: CUMMETPHS B IPOCTPAHCTBE; LEHTP, OCh U
IUIOCKOCTh CUMMETPHH;, LIEHTP, OCh U MIIOCKOCTh CHUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HH(MOpPMALUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUYECKHUX (DUTYpax, MPe/ICTABICHHYIO Ha YepTexkax
U PUCYHKaX.

[IpumensTh reoMerpuueckue (akThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, IPEANOJIaraloliuX HECKOJbKO IIaroB pELICHUs, €eCIU YCIIOBUS
NpPUMEHEHUS 33JIaHbl B IBHOU (hopMme.

[IpumeHsaTs TpOCTEHIIME NPOTrPpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a1a4.



[IpuBOUTH TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U
KU3HU, pACTIO3HABATh IPOSIBJIEHNE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IpuMeHATh MOy4eHHbIE 3HAHUS Ha MPAKTHKE: aHATU3UPOBATh peajbHbIC
CUTYallMM W NPUMEHITh W3YYCHHBIC IMOHATUSA B MPOLECCE MOMCKA PEIICHHS
MaTeMaTU4YecKu CHOPMYIUPOBAHHON MPOOJIEMbI, MOJIECIMPOBATH pPEaAIbHbBIE
CUTyallud Ha S3bIKE TE€OMETPUH, HCCIEHOBATH ITOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHI M TEOopeM, amnmapara anreOpsl;
peniaTh MPAaKTUYECKHE 3a/layd, CBSI3aHHBIE C HAXOXACHUEM TIE€OMETPUYECKHX
BEJINYMH.

11 KITACC

OmnepupoBaTh MOHATHAMU: HWIMHAPUYECKAs MOBEPXHOCTh, 00pa3yrolne
UWJIUHAPUYECKON  MOBEPXHOCTH;, UWIMHAP; KOHUYECKas TMOBEPXHOCTD,
oOpa3yrolre KOHNYECKON MOBEPXHOCTH, KOHYC; cpepruyeckasi IOBEpPXHOCTb.

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

OOBACHATH CIIOCOOBI TIOJYYEHUS TEJl BpalLlEHUsI.

KrnaccudunupoBaTe B3aMMHOE pacnoiokeHue chepbl U MIOCKOCTH.

OneprpoBaTh MNOHATUSMH: ILIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA,
BBICOTA CETMEHTA; IIIApOBOH CJI0M, OCHOBAaHUE IAPOBOTO CJI0S1, BEICOTA IIAPOBOTO
CJI0S1; IAPOBOU CEKTOP.

Boruncnate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH TEN  BpalleHMS,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMYII.

OnepupoBarh MOHATUSIMU: MHOTOIPAHHMK, BIHUCaHHBIA B cdepy u
ONMMCaHHBIA OKOJO cdepbl; chepa, BNUCAHHAS B MHOTOTPAHHUK WM TEJO
BpaIlCHUS.

BbruncnsaTe COOTHOLIEHHSI MEXKAY TUIOIIAIIMU TOBEPXHOCTEN U 00bEMaMU
MOJOOHEBIX TEJl.

N300paxars m3yyaemble (UTYypbl OT PYKM M C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONHATE  (BBIHOCHBIE) IIJIOCKME 4YEPTEKH W3 PUCYHKOB IPOCTBIX
00BEMHBIX PUTYD: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUCHHS TEJ BPAIICHUSI.

N3BnekaTh, MHTEPNpPETUPOBATH M MpeoOpa3oBbIBaTh HH(MOPMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPUUYECKHUX (DUTYpax, MPeCTABICHHYIO Ha YepTexKax
U PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpInonHATE JEUCTBUSL CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHO>KEHHUSI BEKTOPA HA YHUCIIO, OOBSICHATH, KAKUMH CBOMCTBAMHU OHU 00JIaatoT.

[TIpumeHsTh NpaBuiIo napasuiesienuIena.



OnepupoBarh NOHATHAMH: JEKAPTOBbI KOOPAMHATBI B IIPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YTOJ
MEKJy BEKTOPAaMH, CKAIAPHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUTAHAPHBIE BEKTOPHI.

Haxonute cymMMy BEKTOPOB M NPOM3BEACHHE BEKTOpPA HA YHUCIO, YroJl
MEXAY BEKTOPAMM, CKaJSIPHOE MPOU3BEICHUE, PACKIAAbIBaTh BEKTOP IO ABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aiaBaTh IIOCKOCTh YPABHEHUEM B JE€KaPTOBOW CHCTEME KOOPAHHAT.

[TpumensTh reoMerpuueckue (akThl JUIsl PEIICHUS CTEPEOMETPUUECKHUX
3a1a4, MPEeANoJaralolIuX HECKOJIbKO IaroB pEUIeHUs, €CIU  YCJIOBHSA
IPUMEHEHUs 33J]aHbl B IBHOM (popMe.

Pemars npocrelinme reoMeTpuYecKrue 3a4a4i Ha PUMEHEHNE BEKTOPHO-
KOOPIHMHATHOI'O METOAA.

Pemwars 3amauM Ha JOKa3aTENbCTBO MATEMATHUYECKUX OTHOLUCHHW U
HaX0K/IEHUE TE€OMETPUYECKHMX BEIMYMH N0 00pa3laM WM alroputMam,
IIPUMEHsISI U3BECTHBIE METOJBI IIPU PELICHUM CTAHIAPTHBIX MaTeMaTUYECKUX
3az1ay.

[IpuMeHsaTs mpoCTEWIIME MPOTPAMMHBIE CPEACTBA M DIEKTPOHHO-
KOMMYHUMKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUYECKUX 3a1a4.

IIpuBOoaUTE IIPUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U
KW3HU, PACTIO3HABATh IPOSIBJIEHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IprMeHATh MONMyYEHHBIE 3HAHUS HA MPAKTUKE: aHATU3UPOBATH PEAJIbHBIC
CUTyallud W NPHUMEHATh W3YYEHHBIC MOHATHS B IPOLECCE MOWCKA PELICHUS
MaTeMaTH4ecKu CGHOpPMYJIUPOBAHHON MpOOIEeMbl, MOAEIUPOBATh peajbHbIC
CUTyallUd Ha $A3bIKE TIEOMETPHUH, HCCIEAOBATh IIOCTPOCHHBIE MOJIEIU C
HCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHITHUI M TeopeM, ammapara anreOphl;
pemarh NpPakTUYECKUE 3a/1aud, CBA3aHHBIE C HAXOXKIECHUEM TI'€OMETPUYECKHUX

BEJINYMH.
TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HauMeHnoBaHnue Koan4yecTBO 4acoB DJIeKTPOHHbIE
n/m | pasienoB u TeM Bcero | KontpoabHblie | (unppoBbie)
NMporpamMmmbl padoThI oOpa3zoBaTejibHbIE
pecypcbl
1 Brenenne B 10 but6mmoreka [IOK
CTEPEOMETPHUIO https://m.edso00.ru/1c209e37
2 [Tpstmble U IIIOCKOCTH 12 1 bubmuoreka [JOK
B IIPOCTPAHCTBE. https://m.edsoo.ru/1c209e37
[TapannenbHOCTH
MPSIMBIX U MJIOCKOCTEH



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

3 [TepneHUKYISIPHOCTD 12 bubnuoteka [JOK
IPSIMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
4 VYrie1 MeXIy 10 1 bu6nmmoreka [IOK
IPSAMBIMH 1 https://m.eds00.ru/1c209e37
IJIOCKOCTSIMU
5 MHororpaHHuKu 11 1 bubnmoreka [JOK
https://m.edsoo.ru/1c209e37
6 OO0BEMBI 9 1 bu6nmmoreka [IOK
MHOI'OTPaHHUKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, 4 1 bubmuorexa [JOK
PAacCTOSIHUS U YIJIbI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO 68 5
YACOB 11O ITPOI'PAMME
11 KIIACC
Ne HaumenoBanue KoJsnyecTBo 4yacoB DJIeKTPOHHbIE
n/n pa3aesioB H TeM Bcero | Kontpoabubie | (uugposbie)
NMPOrpamMmbl padoThbI o0pa3oBaTejibHbIE
pecypcsbl
1 Tena BpateHus 12 bubnmnorexka HOK
https://m.edsoo.ru/1c209e37
2 OOBEMEI TeI 5 1 bubnnoreka IIOK
https://m.edsoo.ru/1c209e37
3 BekTopb! 10 1 bubnmnoreka [HOK
KOOPJWHATHI B https://m.edsoo.ru/1c209e37
MIPOCTPAHCTBE
4 IToBTOpEHME, 7 1 bubnmnorexka HOK
00061IeHNE, https://m.edsoo.ru/1c209e37
cHUCTEeMaTH3aITus
3HAHUU
OBUIEE KOJIMYECTBO 34 3
YACOB I10 [TIPOI'PAMME

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Nen/m | Tema ypoka KoJsinyecTBo 4yacoB DJIeKTPOHHbIE
Bcero | KoHTpoabH uudgpoBbie
ble padoThI oOpa3oBaTe/ibHbIEC
pecypcsl
1 OCHOBHBIE NIOHATHS CTEPEOMETPHH: 1 bubnnorexka [JOK

TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpaHcTBo. [IpaBuna
M300pakeHNs Ha PUCYHKAX:
M300pakeHUS TUIOCKOCTEH,
napajieNIbHBIX MPSAMBIX (OTPE3KOB),
CepeIHbI OTPE3Ka

https://m.edsoo.ru/aecc77cd
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[TonsTus: nepecexaronuecs
IIJIOCKOCTH, TePECeKaroIuecs
npsiMast ¥ TIIOCKOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/2d8a9c9
9

3 [TonsTHs: MepeceKaronmecs bubnmoreka [JOK
IIJIOCKOCTH, IEPECEKArOITUECS https://m.edsoo.ru/db685e7
npsMast ¥ IIOCKOCTh 3

4 3HaKOMCTBO ¢ MHOTOTpaHHUKaMHU, bubmuorexa [JOK
n300pakeHre MHOTOTPAaHHUKOB Ha https://m.edsoo.ru/a63959
PHUCYHKaX, Ha IPOCKIIMOHHBIX d
yepTexax

5 HavansHbie cBeeHNs 0 KyOe u bubnmoreka [JOK
MUpaMuUJE, UX pa3BEPTKU U https://m.edso0.ru/b30dff38
Mozenu. CeueHuss MHOTOTpaHHUKOB

6 HavanwsHbie cBeneHus o kyoe u bu6mmoreka [IOK
IIApaMUJE, UX Pa3BEPTKU U https://m.eds00.ru/3d8ffd32
mojiesid. CeueHus MHOTOrpaHHUKOB

7 [TonsiTne 06 akCHOMAaTHYECKOM bu6mmoreka [IOK
MIOCTPOECHUH CTEPEOMETPUH: https://m.edsoo.ru/Occ5cafe
aKCHOMBI CTEPEOMETPUU U
CJICICTBUS U3 HUX

8 [TonsiTue 06 akcMOMaTUYECKOM bubnuorexa [JOK
MIOCTPOECHUH CTEPEOMETPUH: https://m.edso00.ru/239c8ch
aKCHOMBI CTEPEOMETPUH 4
CJICICTBUS U3 HUX

9 [TonsiTue 06 akcMOMaTUYECKOM bubnuorexa [JOK
MIOCTPOEHUH CTEPEOMETPUH: https://m.eds00.ru/65c6b10
aKCHOMBI CTEPEOMETPUH 6
CJIECTBUS U3 HUX

10 [TonsiTHe 006 aKCHOMATHYECKOM bu6mmoreka [IOK
IIOCTPOECHUH CTEPEOMETPUH: https://m.eds00.ru/258fc245
aKCHOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX

11 B3anMHOe pacnonoxeHue npsMbIx bubnnoreka [JOK
B IIPOCTPAHCTBE: MIEPECEKAOIINECH, https://m.eds00.ru/1a2520f6
napajulesbHbIe U
CKPEILMBAIOIINECS IPSIMbIE

12 [TapamrenpHOCTh IPSIMBIX U bubnnorexka [JOK
IIJIOCKOCTEM B IIPOCTPAHCTBE:! https://m.edsoo.ru/93ad36b
HapajuieNibHbIE PAMBIE B 3
IIPOCTPAHCTBE; MapalIeIbHOCTb
TPEX MPSAMBIX

13 [TapamiensHOCTh IPSIMBIX U bubnnorexka [JOK
IIJIOCKOCTEM B IIPOCTPAHCTBE: https://m.edsoo.ru/ee1d19b
[MapayuieIbHOCTh TPSIMOM 1 9
IIJI0OCKOCTH

14 VYTIIBI ¢ COHANPABIEHHBIMU bubnnoreka [JOK
CTOpOHaMU https://m.eds00.ru/9f4071b

9
15 Yron Mexay nNpsMbIMHU B bubnuotexa [JOK

IIPOCTPAHCTBE

https://m.edsoo.ru/fe733862
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16

VYron Mexay npsMbIMU B

bu6mmoreka [IOK

IIPOCTPAHCTBE https://m.eds00.ru/2935a9a
0
17 [TapanienbsHOCTh TIOCKOCTEH: bubmuorexa [JOK
MapaJuIeIbHbIE TIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapaIeIbHBIX bubmuorexa [JOK
IIJIOCKOCTEN https://m.edso00.ru/e504d65
6
19 [Ipocreiimme MpocTpaHCTBEHHBIC bubmuorexa [JOK
(Gurypsl Ha IIOCKOCTHU: TETPAIP, https://m.edso0.ru/4a28dc0
Ky0, napajuiesienumnes 2
20 [TocTpoenue ceueHmit bubmumoreka [IOK
https://m.edsoo.ru/1d434d0
f
21 [Toctpoenue ceuenuit bubnnorexa [JOK
https://m.edsoo.ru/ec26fe5d
22 KonTponbnas pabota no teme bubnnoreka [JOK
"[Ipsimble U TUIOCKOCTH B https://m.edsoo.ru/9a0a9e5
npoctpanctse. [lapamiensHoCTh 6
IPSIMBIX U MJIOCKOCTEN"
23 [lepneHuKyISIPHOCTD NPSMOU U bubnnoreka [JOK
IIJIOCKOCTH: TIEPIICHIUKYJIIPHBIE https://m.edsoo.ru/b19f6asd
MpsiMbIe B IPOCTPAHCTBE
24 [Ipsimble napasuienbHbIE U bubnnorexa [JOK
MEePIEHIUKYISIPHBIE K ITTIOCKOCTH https://m.edsoo.ru/0ac11c9
5
25 [IpsiMbie mapanienbHbIe U bubnuorexa [JOK
MEPIEHIUKYIISPHBIE K IIIIOCKOCTH https://m.edsoo.ru/ba54596
6
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnuoteka [JOK
IIPSIMOM U INIOCKOCTHU https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak neprneHuKyIsspHOCTH bubnnoreka [JOK
MIPSIMOM U INIOCKOCTHU https://m.eds00.ru/79165d1
5
28 Teopema o mpsimMoit bubmmoreka [JOK
MEPIEHUKYIISPHOU MIJIOCKOCTH https://m.eds00.ru/635c508
7
29 Teopema o mpsimMoit bubmmoreka [JOK
MEPIEHUKYIISPHOU MIJIOCKOCTH https://m.edsoo.ru/bd3745f
8
30 Teopema o mpsiMoit bubmmoreka [JOK
MEPIEHUKYIISIPHON IIJIOCKOCTH https://m.eds00.ru/7d18834
b
31 [TepieHAMKYSIp ¥ HaKJIOHHBIE: bubnuorexa [JOK
paccTossHUE OT TOYKHU 110 https://m.edsoo.ru/33c477d
IUIOCKOCTH, PACCTOSHHE OT MPAMOM 3
JI0 TUIOCKOCTH
32 [TepnienquKkymnsip 1 HaKJIOHHBIE: bubnuotexa [JOK

pacCToAHUEC OT TOYKH OO

IIJIOCKOCTH, PACCTOSTHUE OT MPSMOMN

J0 IIIIOCKOCTH

https://m.edsoo.ru/66fefadd
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33

[lepnieHIUKYNSIp U HAKIIOHHBIE:
paccTostHue OT TOYKH JI0
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM
J10 IJIOCKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/a5b7hb8e
3

34 [TepnienquKyIsp ¥ HAKIOHHBIE: bubmuorexa [JOK
paccTosHuE OT TOYKHU J10 https://m.edsoo.ru/dbee22b
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM c
JI0 TUIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YTOJ MEXKIY bubmuorexa [JOK
IIPSIMOM U TUIOCKOCTBIO https://m.eds00.ru/6b61b2b

4

36 JIByrpaHHBIi yroJl, TMHEHHBIA YToi bubmuorexa [JOK
JIBYTPAHHOTO yTIia https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIi yroJi, JMHEHHBIN YT bubnuorexa [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777e

d
38 [TeprieHIUKYISIPHOCTD TJIOCKOCTEH: bubmmoreka [JOK
IIPU3HAK NEPIECHIUKYIIPHOCTH https://m.edsoo.ru/ec3e2da3
JIBYX IJIOCKOCTEMN
39 [lepnieH IUKYISIPHOCTD MIOCKOCTEH: bubnnoreka [JOK
IIPU3HAK NEPIECHIUKYIIPHOCTH https://m.edsoo.ru/ed9e2a8e
JIBYX IJIOCKOCTEMN
40 [lepneHUKyYISIPHOCTD TIJIOCKOCTEH: bubnuorexa [JOK
MIPU3HAK NEPIEHAUKYIIPHOCTH https://m.edsoo.ru/ba75dc5
JBYX TIOCKOCTEN 7
41 Teopema o Tpéx nepHeHANKYIIApax bubnnoreka [JOK
https://m.edsoo.ru/e4972cd
C

42 Teopema o Tpéx nepneHANKYIsIpax bubnuoreka [IOK
https://m.edsoo.ru/52188a7
d

43 Teopema o Tpéx nepneHANKYISIpax bubnuoreka [IOK
https://m.eds00.ru/9f24673
6

44 KonrtponsHas paboTta no remam bubnuoreka [IOK
"IlepnieH IUKYISIPHOCTD NMPSAMBIX U https://m.edsoo.ru/5b971ef3
mockocTeil" u "YTibel Mexay
MIPSIMBIMU U TUIOCKOCTSIMH "

45 [lonsiTe MHOTOTpaHHUKA, bu6mmoreka [JOK
OCHOBHBIE JIEMEHTHI https://m.edsoo.ru/2d24e87
MHOTOTPaHHUKA, BBITYKJIbIC U 3
HEBBIMYKIIbIC MHOTOTPAaHHUKH;
pa3BEépTKa MHOTOTPAHHHKA

46 [Tpu3ma: nN-yrospHas mpusma; bubnuorexa [JOK
I'PaHH¥ ¥ OCHOBAHUS IIPU3MBI; https://m.edsoo.ru/b4ad63a
npsiMasi ¥ HaKJIOHHAS! IPU3MBI; d
O0KOBast ¥ OJIHAs TOBEPXHOCTh
TTPU3MBI

47 [Tapannenenunen, npsIMOYTOJIbHBIN bubnuorexa [IOK

nmapajjiCJICIrIiCa U €ro CBOMCTBaA

https://m.edsoo.ru/8a7be68
3
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48

[Mupamuna: N-yronbHas nupammuaa,
IPaHU U OCHOBAHUE TUPaAMUJIbL;
O0KOBas U MOJIHAS! TOBEPXHOCTh
MUPAMHU/IBI; IPABUIIBHAS U
yceuéHHas NupaMuja

bu6mmoreka [IOK
https://m.edsoo.ru/fblcd0a5

49 [IpaBusbHBIE MHOTOTPAHHUKHU: bubnmoreka [JOK
MOHSTUE TPABUIIBHOTO https://m.eds00.ru/074c886
MHOTOTpaHHHKA; IPaBUIIbHAS S
pu3Ma  NpaBujbHas MUPaMUIA;

MpaBUIIbHAS TPEYTOJIbHAs
MMpaMuia u IpaBUIbHBINA
TETpadAp; Kyo
50 [Ipencrarnenue o MpaBUIbLHBIX bubmuorexa [JOK
MHOTOIPAaHHUKAX: OKTa’Ip, https://m.edsoo.ru/a0fdd5bf
JOJIEKadp U UKOCAdIP.
51 CummeTpus B IpOCTPAHCTBE: bubnnoreka [JOK
CUMMETPHSL OTHOCUTEIIBHO TOUYKH, https://m.edsoo.ru/b9e777d
MPSIMO#, TUTOCKOCTH. DIIEMEHTHI 9
CUMMETpUU B TUPAMUIAX,
napaJiesienuneax, MPaBIIbHBIX
MHOTOTpaHHUKAX
52 BrrunciieHue 31eMeHTOB bubmuorexa [JOK
MHOTOTPaHHHUKOB: pEOpa, https://m.edsoo.ru/6cdbecef
JMaroHaJu, yIJibl
53 [Tnomans 60KOBOI MOBEPXHOCTH U bubnuorexa [JOK
MIOJIHOW MTOBEPXHOCTHU MPAMOIL https://m.edsoo.ru/37d8415
MIPU3MBI, IO Ih OCHOBAHUH, 7
TeopemMa 0 GOKOBOM MOBEPXHOCTH
PSIMOM TPU3MBI
54 [Tnomans 60KOBOI MOBEPXHOCTH U bubnuoreka [IOK
ITOBEPXHOCTH MPABUIILHON https://m.eds00.ru/5603e30
MMPaMHJIbI, TEOpeMa O TUIOIIAIN b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
TTHPAMHU/TBI
55 Kontponbnas paboTa mo teme bubnuotexa [JOK
"MHororpaHHMKH" https://m.edso0.ru/a95f5c04
56 [TonsiTre 06 00BEME bubmmoreka [JOK
https://m.edsoo.ru/7ad0020
b

57 O06BEM TUpaMuIBI bubnuorexa [JOK
https://m.eds00.ru/235171b
3

58 O06BEM TUpaMuIBI bubnuorexa [JOK

https://m.edsoo.ru/f47dfefd

59 O0BEM nupamMuIbl bubnuoreka [IOK

https://m.eds00.ru/79c1031
2
60 O0BEM nupamMuIbl bubnuorexa [IOK

https://m.edsoo.ru/2faadc3f
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m1ockoct. CeueHUs apa

61 O06BEM IPU3MBI 1 bubnuorexa [JOK
https://m.eds00.ru/7985360
8
62 O06BEM IPU3MBI 1 bubmuorexa [JOK
https://m.edso00.ru/1e05389
0
63 O06BEM IPU3MBI 1 bubmuorexa [JOK
https://m.edso00.ru/482d3f5
1
64 KontposbHas padoTa mo teme 1 1 bubmuorexa [JOK
"O6BEMBI MHOTOT'PaHHHKOB" https://m.eds00.ru/28a6573
C
65 [ToBTOpEeHME, 0000IIEHNE 1 bu6mmoreka [IOK
CUCTEMAaTU3ALs 3HAHUM. https://m.edsoo.ru/098beda
ITocTpoenue ceueHuii B d
MHOTOTPaHHHKE
66 [ToBTOpEeHME, 0000IIEHNE 1 bu6mmoreka [IOK
CUCTEMATU3ALMs 3HAHHUM. https://m.edsoo.ru/f7792ba9
Brruncnenue paccTOsSHUN: MEXIyY
JIBYMSI TOYKaMH, OT TOYKH JIO
MPSIMOM, OT TOYKHU JI0 TUIOCKOCTH,
MEXTy CKPEIIUBAIOIIUMUCS
PSIMBIMU
67 HroroBas KoHTpoOJIbHAs paboTa 1 1 bubnuorexa [JOK
https://m.edsoo.ru/b9146bc
0
68 [ToBTOpeHmEe, 06001IEeHNE 1 bubmmoreka [JOK
cucTeMaTHu3alis 3HaHU. https://m.edso00.ru/56765e8
BbIuKciieHre yIiioB: MEXILy b
CKPEIIMBAIOIIUMUCS TTPSIMBIMH,
MEXy NPSAMOU U IJIOCKOCTBIO,
JIBYTPAHHBIX YTJTIOB, YTTIOB MEXIY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68 5
I[TPOTPAMME
11 KJIACC
Ne Tema ypoka KoJsnyecTBo 4acoB DJIeKTPOHHbIE
n/n Bcero | Konrtpo nudposbIe
JIbHbIE o0pa3oBaTejibHbIE
padoThbI pecypchl
1 Cdepa u map: eHTp, paanyc, 1 bubnuoteka [JOK
JUaMeTp; IJIOIAAb IOBEPXHOCTU https://m.edso0.ru/0341bc
chepbl 2b
2 B3aumHuoe pacrionoxxenue chepsl 1 1 bubmuoteka [IOK
IIIOCKOCTH; KacaTeJbHas IMIOCKOCTH https://m.edsoo.ru/bed12a
K chepe; mioniaan chepbl 43
3 N3o0pakenue cdepsl, mapa Ha 1 bubnuotexa [JOK

https://m.edsoo.ru/bc15f7f
2
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[{umHApHYecKas TOBEPXHOCTb,
00pa3yromue HUJINHIPUIECKOM
MIOBEPXHOCTH, OCh IIMIMHAPUICCKOM
IIOBEPXHOCTH

but6mmoreka [IOK
https://m.edso0.ru/6054b8
cl

5 [umusap: ocHOBaHUS U OOKOBast but6mmoreka [IOK
MOBEPXHOCTh, 00pa3yoas u OCh; https://m.eds00.ru/188f62
oAb OOKOBOM U MOJHOMN 16
MOBEPXHOCTH

6 N3o0pakeHue mumHIpa Ha bubnuotexa [JOK
IJIOCKOCTH. Pa3BépTka LuiMHApA. https://m.edsoo.ru/016e25
Ceuenus nunuHApa (MIOCKOCTHIO, eb
napajuiebHON UIn
NEPIEeHIUKYISIPHON OCH LIMIUHAPA)

7 Konuyeckas moBepxHOCTb, bubanorexa [JOK
oOpa3yromne KOHU4eCKOn https://m.edsoo.ru/c94ba0
MOBEPXHOCTH, OCh U BEpILINHA 9b
KOHHYECKOW ITOBEPXHOCTHU

8 KoHnyc: ocHOBaHME U BEpIINHA, bubnuoreka [IOK
00pa3yromas 1 OCh; IJI0IIA b https://m.edso00.ru/897dd3
OOKOBOH U MOJTHON NOBEPXHOCTH b2

9 Yceu€HHBIN KOHYC: 00pa3yomue u bubmmoreka [JOK
BBICOTA; OCHOBAHMS K OOKOBas https://m.edsoo.ru/1468ba
IOBEPXHOCTh b3

10 N300pakeHre KoHyca Ha INIOCKOCTH. bubnuoreka [IOK
Pa3BépTka konyca. CeueHus KoHyca https://m.edsoo.ru/Obdelb
(MII0CKOCTHI0, TTapaIeNbHOM e8
OCHOBAHHIO, 1 IJIOCKOCTHIO,
poXOoslIel yepe3 BepIINHY)

11 Kom6unarus ten BpaieHus u bubmuoreka [JOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10

e5

12 MHororpaHHuK, OMUCAaHHBIN OKOJIO bu6anoreka LIOK
cdepsl; chepa, BIMcaHHAas B https://m.eds00.ru/0b1361
MHOTOTPAaHHHK MJIM B TEJIO BPAIICHUS 58

13 [TousTue 06 00bEMe. OCHOBHEIC bu6nunorexa LIOK
CBOWCTBA OOBEMOB Tell https://m.edso0.ru/26a03f

b7

14 OO0BEM IMAMHIpPA, KOHYCa bubmuoteka [IOK

https://m.eds00.ru/5513d8
7b

15 O06BEéM mapa u miomaas cheps bubmuoteka [IOK

https://m.edsoo.ru/d189bd
e2

16 [TooOHBIE TENa B TPOCTPAHCTBE. bubmuotexa [IOK
COOTHOIIICHHS MEXY TUIOIAIIMHA https://m.edso0.ru/810cf1
MOBEPXHOCTEH, 00bEMAMHU MTOTOOHBIX eb
Te

17 KonTponbHas pabora o Temam bubmuoteka [IOK

"Tena Bpamenus" u "O6beMbl Ten"

https://m.edsoo.ru/4a33a8
ab
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18

BekTop Ha miockocTy U B
MIPOCTPAHCTBE

but6mmoreka [IOK
https://m.edsoo.ru/5caefcl
b

19 Clio)keHHUE ¥ BBIUMTAHUE BEKTOPOB bubnuotexa [JOK
https://m.edsoo.ru/23f4f0
89
20 YMHOXEHHE BEKTOpa Ha YHCIIO bubnuotexa [JOK
https://m.edsoo.ru/dee379
eb
21 Paznoxenune BekTopa 1o Tpém bubnuotexa [JOK
HEKOMIUIAHAPHBIM BEKTOPAM. https://m.edsoo.ru/a28fd7
[TpaBmiio mapamnenenunena 4e
22 Penienne 3a1a4, CB3aHHBIX C bubnunorexa LIOK
MPUMEHEHHUEM IIPAaBUJI ACUCTBUI C https://m.eds00.ru/5a8279
BEKTOPaMHU 00
23 KoopanHatHO-BEKTOPHBIN METO/T bu6nmoreka [IOK
IIPU PELIEHUN F€OMETPUYECKUX https://m.edsoo.ru/d3alfe
3amau 30
24 [IpsimoyrosibHas cucreMa KOOpAUHAT bubnmnorexka HOK
B npocTtpancTBe. KoopanHaTel https://m.edsoo.ru/48db70
BekTopa. [Ipocreiimme 3agaun B 58
KOOpJMHATAX
25 VYron mexnay Bektopamu. CKasipHOE bubnmnoreka HOK
IIPOU3BEJICHNE BEKTOPOB https://m.edsoo.ru/725effc
4
26 Brruncnenue yrioB Mexy bu6nuoreka [JOK
IIPSIMBIMH U TUIOCKOCTSMH https://m.edsoo.ru/8efbe7
8e
27 KonrponbHas pabora no reme bu6muoreka [JOK
"BeKTopbl U KOOPAUHATHI B https://m.edsoo.ru/77c22f
npocTpaHcTee” c5
28 [ToBTOpenue, 0600IICHNE U bu6mmoreka [JOK
cucreMarusanus 3HaHuil. OCHOBHbIE https://m.eds00.ru/1780ba
¢burypsl, paxTel, TEOPEMBI Kypca sd
TUTAHUMETPHUH
29 [ToBTOpenue, 0600IICHNE U bubmmoreka [JOK
cucreMarusanus 3HaHuil. OCHOBHbIE https://m.eds00.ru/078cd1
¢burypsl, paxThl, TEOPEMBI Kypca 84
TUTAHUMETPHUH
30 [ToBTOpenue, 0600IICHNE U bubmmoreka [JOK
CHCTEMaTH3alus 3HaHUN. 3a1aun https://m.edsoo.ru/7491ef
TUTAHUMETPUH M METOJIBI HX PEIICHHS e0
31 [ToBTOpeHnue, 0600IIEeHNE U bubnunorexa LIOK
cHCTeMaTH3amus 3HaHuH. 3agaun https://m.edsoo.ru/4dffda9
TUTAHUMETPUH U METOJIbI UX PEIICHHSI 7
32 [ToBTOpeHME, 0000MEHNE 1 bubmmoreka [JOK

cucremarusanus 3HaHui. OCHOBHbIE
burypsl, pakThl, TEOPEMBI Kypca
CTEpPEOMETPUN

https://m.edsoo.ru/74b2ad
91
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33 Hrorosast koHTpoOIBHAs paboTa 1 bubnuorexa [JOK
https://m.edsoo.ru/ec24df
c2

34 [ToBTOpEeHME, 0600IICHUE U 1 but6mmoreka [IOK

cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d1
Qe
OBILIEE KOJIMYECTBO YACOB 110 34
IMPOI'PAMME
YUYEBHO-METOJIUYECKOE OBECIIHEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA
1. Teometpust, 10—11: Yueb.ns o61meodpazosat. yupexaennit/ JI.C. Atanacsi,

B.®. byry3os, C.b. Kagomues u ap. — M.: IIpocsemienue, 2020-2022 .

2. b.I'. 3uB. [lunaktudyeckre MaTepuaisl 1o reometpun s 11 kmacca. —

M.IIpocsemenue, 2019.

HNuaTepHEeT-peECYPCHI

denepalibHbIF HHCTUTYT Tearorndeckux u3mepenui http://www.fipi.ru

Poccwuiickoe obpazoBanue. eaepanpHblii mopTai hitp://www.edu.ru

Enunas komutekmnus mudpoBbIX 00pa3oBaTeabHBIX pecypcon http://school-

collection.edu.ru
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