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IMNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHoro kypca «l'eomerpusi» 6a30BOro ypoBHsS ISt
obyuatrommxcst 10 —11 kimaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEILHOIO CTaHIApTa CPEeHEro 00I1Iero oopa3oBaHusl,
C y4€TOM COBPEMCHHBIX MHPOBBIX  TpeOOBaHUH, TPEABSIBIIEMBIX K
MaTeMaTUYECKOMY OOpa30BaHUIO, WU TPAAUIUNA POCCUUCKOTO 0OOpa3oBaHUs.
Peanuszamnus nporpammbl 00ecIieYMBAaET OBIAICHNUE KIIOYEBBIMA KOMIIETCHIIMSIMH,
COCTaBISIIOIIMMH OCHOBY JJII CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs,
[IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M IO3HABATEIHHOTO Pa3BUTHUS
JUYHOCTU 00YYaIONTUXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Baxnocth yueOHOro Kypca TE€OMETpPUM Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBanusi OOYCJIOBJIEHA MPAKTHYECKOW 3HAYMMOCTHIO METANpPEAMETHBIX U
NPEIMETHBIX PE3YJIbTaTOB OOYyYEHHs] TE€OMETPUU B HAIPABICHUH JHMYHOCTHOTO
pa3BuTHs oOydarommxcs, GopMHpOBaHUA (DYHKIIMOHATBLHON MaTeMaTHYEeCKOM
IPaMOTHOCTH, U3YUYEHUS IPYTUX YUEOHBIX TUCIUIUINH. Pa3BuTne y oOydarommxcs
NPABWIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOXKJIECHUU TE€OMETPUUYECKHUX
a0CTpakIuii, COOTHOIIEHUH PEATbHOTO U HCATBHOT0, XapaKTepe OTpaKeHUs
MaTeMaTU4eCKOM HAyKOW SBJICHUM H MPOLECCOB pPEAIbHOIO MHpA, MECTE
T€OMETPUHU B CUCTEME HAYK U POJIM MaTeMAaTHUYECKOTO MOJICTIMPOBAHUS B HAYUYHOM
NO3HAaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMUS
y4YaluXxcsi, a TaKXKe KauyeCTB MbIIUICHUS, HEOOXOAMMBIX JUIsl aJanTaliyd B
COBPEMEHHOM OO0I11eCTBE.

I'eomerpust siBisieTcss OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak oOecreuyMBaeT BO3MOKHOCTh H3Y4Y€HHUS Kak
JTUCHUIUINH €CTECTBEHHO-HAYYHOW HANpPaBIEHHOCTH, TAK U TYMaHUTaPHOM.

Jlornyeckoe MblUieHUEe, (GopMUpyeMoe NpU HU3YYEHUH OOydarouuMucs
MOHSATUHUHBIX OCHOB T€OMETPHUH U MOCTPOCHUH LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI€ pELIEHUsI Te€OMETPUYECKUX 3a7ayd, YMEHHME BBIJIBUTaTh M OIMpPOBEpraTh
TUIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPU PEIICeHUH 3a7a4 €CTeCTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (pu3uKwu.

YMeHue OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCceX OONacTSIX AESITeNbHOCTH 4ejoBeka. OpHeHTalus YelOoBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIHadbHOro ObITusA, (opma
OTPaXCHHSI OKPY’KAIOIIETO MHpA, YCJIOBHE YCIEIIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpazoBaHusi  AeWCTBUTENbHOCTH.  OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamMu O0O0BEIMHSIET pa3Hble BUIAbl Y4eOHOH U TPYHOBOM JESITEIBHOCTH,



ABJIIETCS OAHUM U3 NPO(PECCHOHATBHO BAXKHBIX KAuyeCTB, MOITOMY aKTyallbHA
3aja4a (OpMUPOBaHUS y OOYHYaIOIIMXCS MNPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJHOCTU OOpPa3HOrO0 MBINUIEHUSIT — CYLIECTBEHHONO KOMIIOHEHTa B
HOJATOTOBKE K MPAKTHUYECKON AEATEIbHOCTH [0 MHOTUM HaIlPABJICHUSM.

Ilenb ocBoeHust mporpammbl yyeOHOro kypca «l'eomerpus» Ha 0Ga3zoBOM
ypoBHE 00yueHusi — oOmieo0pa3oBaTebHOE U OOUIEKYJbTYpPHOE pa3BUTHE
oOydarolmuxcst ~ 4yepe3  oOecrneuyeHue  BO3MOXKHOCTH  NIPUOOpETEeHUs U
UCIIOJIb30BAaHUSI CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAaHUM U JIeHCTBUH,
CHEIU(PUUHBIX T€OMETPUHU, BOZMOKHOCTH YCHEIIHOT0 MPOJOJIKEHHUST 00pa30BaHus
[0 CIIELUAIIBHOCTSIM, HE CBA3aHHBIM C IPUKJIAJHBIM HCIIOIb30BAaHUEM F€OMETPHH.

IIporpaMmma 1o reoMeTrpur Ha 0a30BOM YpOBHE IpeJHA3HayeHa Jid
oOyyJaroumxcsi CpelHel IKOJIbl, HE UCIIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyAHEHUN
Ha ypOBHE OCHOBHOT'O 001ero oopasoBanus. Takum oOpa3om, oOyuarouigecs: Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKHUE YMEHMsI, CBA3aHHbIC
co crneuupuKod TeOMETpUM U HEOOXOAWMBbIE HJii KU3HU B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOKHOCTh M3YyUYHUTh I€OMETPHUIO OoJiee
rIyOOKO, €CIM B JalbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUYECKHX
3HAHUSX B MPOPECCUOHANTBHON NeATEIbHOCTH.

JlocTikeHre 1eJid  OCBOEGHMSI MpPOrpaMMbl O0ECHEUMBAETCS PELIEHUEM
COOTBETCTBYIOIIMX 3a1ay. [IpuopuTeTHBIMM 3ajadyaMd  OCBOEHHA  Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHe B 10—11 knaccax gBisiroTCs:

e (QopmMupoBaHHEe MNpPEACTABICHUS O TEOMETPUM KakK 4YacTH MHPOBOM

KYJIbTYPbI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAOIIUM MUPOM;

e (opmMupoBaHHe NpPEACTaBICHUS O MHOTOTPAHHUMKAaX W TeJaxX BpalleHUs
KAaK O BaXHEHIIMX MAaTEeMAaTHYECKUX MOJENSAX, MO3BOJSIOIINX OMUCHIBATH
Y U3y4aTh Pa3HbIE SBJICHUS OKPYXKAIOLIEro MUPa;

e (QopmMupoBaHHEe yMEHHUS paclo3HaBaThb Ha YEpPTEkKax, MOAEISIX U B
peasbHOM MHPE MHOTOI'PAaHHHUKH U TEJIa BPALEHUS;

e OBJAJCHUE METOAAMH PELICHUS 3a/Ja4 Ha MOCTPOEHUS HAa U300paKEHUAX
MIPOCTPAHCTBEHHBIX (DUTYD;

e (opMupoBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSIMH O
MHOTOI'PaHHHMKAX M TEJIaX BPAIIEHUS U UX OCHOBHBIMHU CBOMCTBaMU;

e OBJAJCHUE  aNrOPUTMaMU  pEUIEHUS  OCHOBHBIX  THUIOB  3aJay;
GopMupoBaHHE  YMEHHUS  TPOBOJUTH  HECIOXKHBIE JIOKa3aTeIbHbIC
pacCyXKJIeHHsd B XOJ€ PpELIEHUs CTEPEOMETPUYECKMX 3ajad U 3aaad C
IIPaKTUYECKUM COZIEPIKAHHUEM;

e pa3BUTHUE  UHTCIUJICKTyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEM
oOydaromuxcsi, I03HABAaTEIbHOM  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIJICHUS;



e (opmupoBanue (GyHKIIMOHATLHON IrPaMOTHOCTH, peJeBaHTHOM
FEOMETPUU: YMEHHME DPACIIO3HABaThb IPOSABICHUS I'E€OMETPUUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B peajbHBIX JKU3HEHHBIX
CUTYyalUsiX U MPU U3YYEHUU JPYTUX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEl W 3aKOHOMEPHOCTEH, (OpMYyIUPOBATH HX HA S3BIKE
r€OMETPUHN U CO3aBaTh F€OMETPUUECKUE MOJIEH, IPUMEHATH OCBOCHHBIN
reOMETPUYECKUI anmapar Uil PELICHHs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MTHTEPIIPETUPOBATh U OLIEHNUBATH ITOJYyYEHHBIE PE3YJIbTaThI.

OTnUYuTENBHON OCOOEHHOCTHIO MPOrPaMMBbl SIBISIETCS BKJIKOYEHHE B KYypC
CTEPEOMETpUH B Hayajle €ro M3y4eHMs 3a1ad, peIIacMblX Ha YpPOBHE
MHTYUTHUBHOTO MO3HAHUS, U ONpPEAEIEHHBIM 00pa3oM OopraHu30BaHHasi paboTa Haj
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIUPYET NMPOTEKAaHUE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JaNbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Ipeanourenue oTaaércss HArJISAHO-KOHCTPYKTUBHOMY METOJly OOy4Y€HUs, TO
€CTh TEOPETHUYECKUE 3HAHMSI MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IMPEIMETHO-
IIPAKTUYECKON [JEATEIbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcsi B Kypc€ CTEPEOMETPUM IPOBOAUTCA 3a CUET pEIICHUS 3a4ad Ha
CO3JaHUE  MPOCTPAHCTBEHHbIX O0pa3oB W  33Ja4 HAa  ONEpPUPOBAHUE
IpOCTpaHCTBEHHbIMU oOpazamu. Co3naHue oOpaza MHPOBOAUTCS € ONOPOM Ha
HarJIAIHOCTh, a OIIEpUpPOBaHUE O0Opa3oM — B YCIOBUAX OTBICYEHUS OT
HaIJISIHOCTH, MBICIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHMUS.

OcHoOBHBIE cozaepkaTenbHble TUHUM Kypca «l'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble U TIIOCKOCTH B MPOCTpAaHCTBEY, «Tena BpameHus»,
«BeKTOpBI M KOOPAMHATHI B ITPOCTPAHCTBE». DOPMUPOBAaHNE JTOTUYECKUX YMEHUMN
pacrpenensercss He TOJBKO MO COAEPKATeNbHBIM JIMHUSAM, HO W IO TOJaM
00yueHHUs Ha YPOBHE CpeJIHET0 O0Iero oopa3oBaHuUsl.

Conmepxanne 00pa3oBaHUS, COOTBETCTBYIOLIEE NPEAMETHBIM pe3yjbTaTaM
OCBOGHMsI pabouyell MporpaMMbl, pacHpeneN€HHbIM 10 TroaaM oOy4eHwus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOOBI OBJIAJ€HHE TE€OMETPUUECKUMHU
HNOHATUSAMU U HAaBBIKAMHM OCYLIECTBIISUIOCH MOCIIEOBATEIBHO M IMOCTYNATENIbHO, C
cOOJIF0/IEHNEM IPHUHIIMIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOydYalomUXCsl, pacupss u
yray6sasis e€, o0pa3ys MpOYHbIE MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha u3yuenue reomerpuu orBoautcs 2 yaca B Henento B 10 kiacce u 1 yac B
Hezaemo B 11 kmacce, Bcero 3a niBa roja ooyuenus - 102 yyeOHbIX Haca.



COJAEPXXAHME YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe U IJIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpud. Touka, TmpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTUYECKOM IOCTPOCHHHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3anmHOe pacnosiokeHHe MNpSMBIX B TPOCTPAHCTBE: MEPECEKAOIIHECS,
napajuielibHble M CKpeuuBaroumecs mnpsMbie. [lapannenpsHOCTh MNpPAMBIX U
IJIOCKOCTE B TNPOCTPAHCTBE: MAPAJUIENbHBIE TMpPsAMbIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSMOW M IUIOCKOCTH. YTIIBI C
COHAIIPaBJICHHBIMH CTOPOHAMH; YrOJd MEXAy NpsAMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh IJIOCKOCTEMN: MapajuiesibHble  TUIOCKOCTH; CBONCTBA
napajiebHbeIX IiockocTel. [lpocreifiine mnpocTpaHCTBEHHbIE (UTYphl  Ha
IUIOCKOCTH: T€Tpa’ap, KyO, mapaienenumnes; IoCTPOEHUE CEUCHH.

[lepnieHAUKYISIPHOCTh MPSIMOM U TUIOCKOCTU: MEPIEHINKYJISIPHBIC MPSIMBIE B
IPOCTPAHCTBE, NPSIMBIE NApPAUIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
NPU3HAK MEPNEHAUKYISIPHOCTA MPSIMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPNEHINKYJISIPHOW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yTOJl, JIMHEWHBIM yroJl  JBYTPAHHOTO  yIJia.
[leprieHIMKYISp U HAKIIOHHBIE: PACCTOSHUE OT TOYKHU 10 ITUIOCKOCTH, PACCTOSIHUE
OT MpsAMOM 10  IJIOCKOCTH,  MPOEKIUs  (QUIypbl HAa  IJIOCKOCTb.
[leprieHIMKYISAPHOCTh  IJIOCKOCTEW: NPU3HAK  IEPIECHIMKYJISIPHOCTH  ABYX
mIocKocTer. Teopema o TpEX NEPHEHINKYISAPaX.

MHoOrorpanHHuKu

[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; Pa3BEPTKa MHOrorpanuuka. [Ipusma: n-yronpHas
pu3Ma; TPaHU U OCHOBAHUS MPU3MBI, IPSIMasi ¥ HAKJIOHHAS TPU3MBI, OOKOBas 1
IIOJIHAs IIOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MPSAMOYTOJIbHBIN
napajieJienunes; U ero cpoucrsa. [lupammpa: N-yroimpHas nupamujia, TPaHu U
OCHOBaHHE MUPAMHJIBI; OOKOBAs 1 MOJIHASI TOBEPXHOCTh MTUPAMUIBI; TPaBUIbHAS U
yceu€éHHass mnOupamMuaa. OJEMEHTbl Tpu3Mbl W nupamuabl. [IpaBunbHble
MHOTOTPAHHUKHU: TOHSATUE MPABWIBHOIO MHOTOTPAaHHUKA; MPAaBUJIbHAS IMPU3MaA U
npaBUibHAs THPaAMUJIa; TpaBUJIbHAs TPEYrojibHash MNHUpaMuAa W TPaBUIIbHBIN
Terpadap; kyO. IlpencraBieHue o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadap u ukocadap. CeueHust IpU3Mbl U TUPAMU/IBI.

CummeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIIBHO TOYKH, MPSIMO,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MHpPaMHIAX, Napajuiesenunenax,
PaBUIIbHBIX MHOTOTPAHHHUKAX.



Boluucnenne 51€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, OMAaroHaiM, YTIIbl.
[Tnomans OOKOBOM TMOBEPXHOCTH U TIOJIHOMW TOBEPXHOCTH TIPSIMOM TPHU3MBI,
IUIONIAJh OCHOBaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH MPSIMOM TPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOBEPXHOCTH MPABUJIBLHON MHUPAMUIBI,
TeopeMa O Iulomaau yceu€éHHoM mnupamuiabl. [lorstue o0 o0BéMe. OO0BEM
NUPaMU/Ibl, TPU3MBI.

[TogoOubie Tenma B mnpocTtpancTBe. COOTHOLIEHUS MEXAY IUIOLIAASIMU
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJL.

11 KVIACC

TeJia BpaleHus

[Hununapuueckas MMOBEPXHOCTb, obOpazyrornue AJTUHIPUYECKOM
MOBEPXHOCTH, OCh UHWJIWHIPUYECKON TMOBEpXHOCTU. L{MnumHap: ocHOBaHuA U
OOKOBasi TMOBEPXHOCThb, OOpa3ylomiass M OCb;, IUIOMIAAhL OOKOBOW U TIOJIHOU
MOBEPXHOCTH.

KoHnueckass moBEpXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU moBepXHOCTH. KOHyc: ocCHOBaHME U BeplliiHA, 00pa3yromias
U OChb, IUIOMIaJb OOKOBOM W TMOJHON TOBEPXHOCTH. YCEUEHHBIM KOHYC:
00pa3yrolye U BbICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Chepa u map: HeHTp, paauyc, AUAMETP; IUIONIA]b MOBEPXHOCTH C(hEpHI.
B3aumnoe pacnonoxxenue chepbl U IIOCKOCTH; KacaTelbHas MJIOCKOCTh K cdepe;
I01alb Chephl.

N3oOpaxkenue Ten BpallleHus Ha MIIOCKOCTU. Pa3BEépTKa UIMHApPA U KOHYCA.

KomOunanuu Tenm BpalieHMs UM MHOTOTPAHHHMKOB. MHOIOTpaHHUK,
OMUCaHHBIA OKOJIO cdephl; cdepa, BOUCAHHAS B MHOTOIPAHHUK, WU TEJO
BpallEHUS.

[Tonsarue 06 00bEMe. OcHOBHBIE CBOKCTBA 00BbEMOB Tel. Teopema 006 00bEME
OpsIMOYTOJILHOIO TMapajuiesnenunena u ciaeAactBus u3 He€. OObEM UWIMHIpA,
koHyca. O0BEM mapa 1 iomaasb chepsl.

[TogoOubie Tema B mpoctpancTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

Ceuenust mwinHApa (TapalieIbHO M MEPHEHIUKYJISIPHO OCH), CEUYEHUS
KOHyca (TapajuieIbHO€ OCHOBAaHHIO U MPOXOASIIEE 4Yepe3 BEPIIMHY), CEUCHUSs
mapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekrtop Ha miockocT U B mpocTpancTBe. ClI0)KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4MCIO. Pa3noxkeHne BeKTopa mo TpEM HEKOMILJIaHAPHBIM
BekTopaM. IlpaBwiio mapauienenunena. Pemenuwe 3agad, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JEUCTBUUA ¢ BekTopamu. IIpsAmoyronpHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopaunartel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay Bekropamu. CKaJsipHOE MNPOU3BEIAECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMHU U IUIOCKOCTSIMUA. KOOpAMHATHO-BEKTOPHBIN
METO/I IPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMSI TMPOrpaMMbl y4eOHOTrO TMpenMeTa
«MaremaTuka» XapakTepu3yrTCs:

I'paxxnanckoe Bocnuranue:

c(hOpPMHPOBAHHOCTHIO TPAKITAHCKOMN MO3UILIUM 00YUaIOIIEerocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUUCKOrOo OOIIeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PAZIUYHBIX CTPYKTYp, SBICHUH,
npoLeayp TpaxAaHCKoro oOmecTBa (BBIOOPHI, OMNPOCHl U TMp.), YMEHHEM
B3aMMOJICMCTBOBAaTh C COLMAJIBbHBIMU HHCTUTYTaMHM B COOTBETCTBUM C HX
GYHKIUSMUA U HA3HAUYCHHUEM.

IHaTpuoTHyeckoe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON IpaKJaHCKOW UJICHTUIHOCTH, YBOKCHUS K
MPOLLJIOMY ¥ HACTOSIILIEMY POCCUMCKON MaT€MaTUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTUKECHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM IIKOJIBI,
K MCHOJIb30BAHUIO ATUX JOCTIDKCHUN B JPYTrUX HayKaX, TEXHOJOTUsX, chepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:
OCO3HAaHUEM JTYXOBHBIX LHEHHOCTEN POCCHIICKOTO HapoJa;

c(OpMHPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, ASTUYECKOrO MOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM TOCTHKEHUM HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIa/1a B MOCTPOCHUE YCTOMYMBOTO OyAYILIEro.

JcTeTHYecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOUIEHWEM K MHPY, BKJIIOYAs 3CTETUKY MaTEMATHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad4, peneHuu, paccyXICHN;
BOCIIPUMMYHNBOCTBIO K MATEMATUYECKUM ACTIEKTaM PAa3JIMYHbIX BUAOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHHE:

cOpPMUPOBAHHOCTHIO yMEHMSI TPUMEHATh MaTEeMaTHYeCKHE 3HAHUS B
MHTEpecax 3J0pOBOro M 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOT'O OTHOILIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MHUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUU U

OT/bIXA, perynsipHas dusnueckas AKTUBHOCTb); (bu3IIeCcKOoro
COBEPILICHCTBOBAHHS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBLHON
NEATENBHOCTBIO.

Tpyaosoe BocnnuTanue:

TOTOBHOCTHIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYAOTIOOUS; MHTEPECOM K
pasnuyHbiM  chepam  TpoPeCCHOHATBHOW  ACSATENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW W €€ TMPUIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeil mpodeccuu U pPealr30BbIBATH COOCTBEHHBIC IKU3HEHHBIC TLIAHBI;



TOTOBHOCTBIO M CHOCOOHOCTHIO K  MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caM000Opa30BaHUI0 Ha TPOTSHKEHUU BCEW >KHU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABJICHHOCTH.

JKOJIOrHYeCcKoe BOCIIMTAHUE:

c(hOpPMHPOBAHHOCTHIO SKOJOTUYECKON KYyJIbTYphbl, TMOHUMAHHEM BIUSHHUS
COLMAIBHO-D)KOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COLMAIILHOU
Cpenbl, OCO3HAaHHEM TJIOOATBHOTO  XapakKTepa JKOJOTMYECKHUX MpoOJeMm;
OpUEHTAMEW Ha NPUMEHEHHUE MATEMaTUYECKUMX 3HAHUW UL PELIeHUs 3a1a4d B
0o0JlacTH OKpyXaroled Cpelbl, IUJIAHUPOBAHMUSI TOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJIEACTBUN I OKPYIKAIOLIEH CPEBI.

LleHHOCTH HAYYHOI'0 IO3HAHUA:

c(hOpMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAYKM W  OONIECTBEHHOM  MPaKTUKH, [OHUMaHUEM
MaTEMaTUYECKOM HayKH Kak cdepbl 4YeJIOBEUECKOW MESITeIbHOCTH, ATaloB €€
pa3BUTUS W 3HAYUMOCTH JUISl PA3BUTUS I[IMBWIM3AIMHU; OBJIAJCHUEM S3BIKOM
MaTeMaTUKH W MaTEeMaTUYECKOW KyJIbTYpOM Kak CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBIIAATh IMPOEKTHYI0 M HCCIENOBATEIBCKYIO IEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATHI

MertanpenMeTHble pe3ysbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeameTa
«MartemaTuka» XapaKTEPU3YIOTCS OBJIaJICHUEM YHHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCLUCMBUIMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmBUsAMU, YHUBEPCAIbHBIMU PecYNAMUBHbIMU 0eUCEUIMU.

1) Vnueepcanonuvie  nosnaseamenvmwvle  Oeticmeus, obecneyusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOYECCO8 0dYYaowuxcsa (oceoenue
Memo008  NO3HAHUSL — OKpyJcarowe2o  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
UCce008amenbCKux onepayutl, ymeHut pabomams ¢ ungopmayueti).

ba3oBble JJoruyeckue aeicTBua:

e BBUBJIATH U XAPAKTEPU30BATH CYLIECTBEHHBIC ITPU3HAKA MATEMATUYECKUX
O00BEKTOB, TOHATHUN, OTHOIIEHWH MEXAY TMOHATUAMH; (OPMYIUPOBATH
ONpPENCICHUSI  IOHATUM; YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJIacCu(UKAIlMA, OCHOBAaHHS i OOOOIICHWS W CpPAaBHCHUS, KPUTCPUH
MPOBOAMMOTO aHAJIN3a;

e BOCHPUHUMATH, (OPMYJIHPOBATH M  NIPEOOPA3OBBIBATH  CYXKJICHHUS:
YTBEPJUTEIIbHBIC W OTpHUIIATENIbHBIC, €IWHWYHBIC, YacTHbIE W OOIIueE;
YCJIOBHBIC;

e BBISBJISITH  MAaTE€MAaTUYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTuBOopeurss B (akraxX, JAHHBIX, HAOJIOJCHHUSAX M YTBEPKICHUAX;



npeajiaraTb ~ KPUTEPUW I BBISIBICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTHUBOPEUHNIL;

e JIeJIaTh BBIBOJBI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, JETyKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIOUSHU 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEIHLHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOJUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJICHUS U BBIBOJIbL;

e BBIOMpaTH Ccroco0® pelreHus ydeOHOW 3amgaunM (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIICHUs, BbIOMpaTh HauOoJiee NOAXOASIIUA C YYETOM
CaMOCTOSTENILHO BbIJIETIEHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBaresabckue qelCTBUS:

e HCIOJb30BAaTh BOIPOCH KaK MCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dopMynHpoBaTh BOMPOCHI, (UKCUPYIOLUIUE MPOTHUBOpPEUYHUE, MpoOIeMy,
yCTaHaBJIMBaTh HUCKOMOE W  JaHHOe, (OpPMHpPOBATH  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINI0, MHEHHUE;

e TPOBOJMTH CaMOCTOSTENILHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro
0o0bEKTa, SIBIEHMS, NPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00bEKTaMH, SIBJICHUSIMHU, IPOLIECCAMU;

e CaMOCTOSITENTLHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIIOJIEHUSI, MCCIEIOBaHUs, OLICHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e IPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE IMPOLIECCA, A TAKKE BbIIBUraTh
MIPETOIOKEHHSI O €T0 Pa3BUTHU B HOBBIX YCIOBHUSX.

Pabora ¢ undgopmaumei:

e BBIABIATH ACHUIUTHI WHPOPMAIINH, TAHHBIX, HEOOXOAUMBIX IJII OTBETA
Ha BOIIPOC U ISl pELICHUS 3a/1auu;

e BbIOMpaTh WHPOpPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHATM3UPOBATh, CUCTEMATHU3UPOBATh M MHTEPIPETHUPOBATH WH(OpPMAIHIO
Pa3TUYHBIX BUJOB M (POPM MIPEACTABICHHUS;

e CTPYKTYpHpPOBaTh WH(MOPMAITUIO, TIPEACTABIATH €€ B Pa3TUYHBIX (HOpMaXx,
WJUTFOCTPUPOBATH TpaUIecKy;

e OIICHUBATH HaAEKHOCTD uHbOpMaIH 1o CaMOCTOSITEIIbHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvhvie  KOMMYHUKAMUGHble  Oelicmsus,  0becnedugarom

copmMUpo8aHHOCMb COYUATILHBIX HABLIKOS 00Y4aIOUJUXCHL.

OO0menue:



BOCIIPUHUMATh H  (POPMYyIHUpPOBaTh CYXKJIEHUS B COOTBETCTBHUH C
YCJIOBUSIMH | HEJIIMH OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly PELIEHUs 3a1a4l, KOMMEHTHPOBATH NOJIyYEHHBIN PEe3yIbTaT;

B X0JIe 00CY>KJIEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOMN TEMBI,
po0IeMbl, perraeMoi 3a/1auu, BEICKAa3bIBaTh MICH, HAIICJICHHbIEC Ha TIOUCK
pELIEHUs; COMNOCTAaBJATh CBOM CYXKIEHHS C CYXICHUSMH JPYyrUX
YYaCTHUKOB JMayiora, OOHapy»KMBaTh pa3IMdMe U CXOJCTBO MO3UIIUI; B
KOppEeKTHOM popme hopMyIrpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
OPEACTABIATh  PE3YyJbTAaThl  PELICHHWS  3aJauyd,  DKCIEPUMEHTA,
UCCIIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITeIbHO  BbIOMparh  (opmar
BBICTYIUUICHUS C YUETOM 3aj1au MIPE3CHTAIIMK U OCOOCHHOCTEH ay IUTOPHH.

CoTpyaHn4ecTBo:

3)

INOHMMaTh W HCHOJNb30BaThb  INpEUMYyLIECTBA  KOMAaHIHOM U
UHAUBUIYAIbHON pabOThI MPU PEIICHUH YUEOHbIX 3a]ja4; MPUHUMATh 11eJ1b
COBMECTHOM J€ATEIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pacpeaensTh BUAbI padoT, J0roBapuBaThCs, 00CYXKAaTh MPOLECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;
y4acTBOBATh B IPyNNOBBIX (opMax paboThI (00CYkIeHNs, 0OMEH MHEHUIA,
«MO3TOBbI€ IITYPMbD» U HHBIE); BBINOIHATH CBOI 4YacTh pPabOTHl H
KOOPJIMHUPOBaTh CBOM JIEUCTBUS C JPYrMMU YJi€HAMU KOMAaHJbI;
OLICHUBATh KAa4e€CTBO CBOETO BKJIAJa B OOIIMI HPOIYKT MO KPUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMU B3aUMOJEUCTBUS.

Yuueepcanvuvie  pecynamuenvie  Oeiicmesusl, obecneuusaiom

qbopmupoeaHue CMDbLCIIOBbLX YCNIAHOBOK U HCUZHEHHBIX HABLIKOB JIUHHOCMU.
CaMoopraHn3aunﬂ:

COCTaBIISITh TUIaH, AJITOPUTM PEIICHUS 3a/1a4H, BEHIOMPATh CIIOCO0 perIeHus
C YYETOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEHH,
apryMEHTUPOBATh U KOPPEKTHUPOBATh BApUAHTHI PEIIEHUH C Y4ETOM HOBOM
UH(pOpPMALIIH.

CaMOKOHTPOJIb:

BJIAJI€Th HABBIKAMHM [IO3HABATEIBHOM peduiekcuu Kak OCO3HaHUSA
COBEPILIAEMBIX JCHCTBUUA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB,;
BJIAJ€Th CHOCOOaMHM  CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIpoliecca U
pe3yJsibTara peluieHus MaTeMaTHYeCKO 3a1a4H;

NpEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpU PEUICHUU
3a7a4d, BHOCUTHh KOPPEKTHUBBI B JIESITEIbHOCTH HAa OCHOBE HOBBIX
00CTOSITENBCTB, JaHHBIX, HAMICHHBIX OITUOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHWBATh COOTBETCTBHE pE3yjibTara 1M W YCJIOBHUSIM, OOBSICHSTH
IIPUYMHBI JTOCTWXKEHUSI WIM HEIOCTHXKEHUS PEe3yJIbTaTOB JESATEIbHOCTH,
HAXOJUTh OMHUOKY, AaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

10 KIJIACC

OnepupoBath MOHATHAMH: TOYKA, IPSMas, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH W CJICACTBUS W3 HUX TIPHU PEIICHUU
T€OMETPUYECKUX 3aJ1ad.

OnepupoBaTh NOHITUSAMU: MAPATUICITLHOCTh U MIEPIECHAUKYIISIPHOCTD MPSIMBIX
Y IIJIOCKOCTEH.

KnaccudummpoBats B3aMHOE pPACTONOKEHHE MPSMBIX M IIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TOHATUSIMH: ABYTPAHHBIM YTroJ, TPaHW JBYTPAHHOTO YTJa,
pedpo IBYTpaHHOTO yTJia; JTUHEWHBIM Yroyl JBYTPAHHOTO yTIJa; TpajyCHas Mmepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAHHHUK, BBIMYKJIBIA W HEBBITYKIIbIN
MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPAaBUIILHBIN MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUJBI MHOTOTPAHHHUKOB (MMHUpaMuia; TpHU3Ma,
PSIMOYTOJIbHBIN TTapalIeNIenuIe 1, Ky0).

KnaccudumnupoBarb ~ MHOTOrpaHHMKH,  BBIOMpass ~ OCHOBaHUS s
kinaccudukanuu  (BBIMYKJIbIE W HEBBIMYKJIBIE MHOTOTPAHHUKHW; TPABUIbHbBIE
MHOTOTPAaHHUKH; TIPSIMBIE U HAKJIIOHHBIE MPU3MBbI, TapaJLICICTUIIC b ).

OnepupoBath MOHATUAMHU: CEKYIIasl MIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBACHATH MPUHIIMITBI TTOCTPOSHUS CEUCHUH, HCITOJIb3YSI METOJT CIICIOB.

CtpouTh ceu€HHUS MHOTOTPAHHUKOB METOJIOM  CIJI€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTESKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HAXOXKEHUE TEOMETPUIECKUX BEIMYMH 110 00pasiaM min
QITOpUTMaM, TPUMEHSS HW3BECTHHIC AHATUTHUYECKHE METOABl TPU PEIICHUN
CTaHJApPTHBIX MaTeMaTUYCCKUX 3a/1ad Ha BBIYMCICHUE PACCTOSTHUA MEXIY IBYMsI
TOYKaMH, OT TOYKH JIO TPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPENTUBAIOIIUMUCS TTPSIMBIMHU.

PemaTe 3aa4un Ha HaXOXKJIEHUE TEOMETPUYECKUX BEJIMYUH MO 00pasam Wiu
aNropuT™MaM, TPHUMEHSS W3BECTHBIC AQHAIUTHYECKHE METOJIbI TPH pEIICHUN
CTAaHIAPTHBIX MaTEMaTHYCCKUX 3aJlad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPENIUBAIOIUMHUCS ~TPSIMBIMHA, MEXKIy TPSIMOA H TUIOCKOCTBIO, MEXIY
TTOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Boruucisate 00bEMBI U TIJIOMIAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMuga) ¢ TOpUMEHEeHHEM (GOpMYJ;, BBIUMCIATH COOTHOIICHUS MEXIY
TUIOMIAASIMU TTIOBEPXHOCTEHN, 00BEMaMU T10I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSIMU: CUMMETpPUS B NPOCTPAHCTBE; ILEHTP, OCh H
IUIOCKOCTh CUMMETPUM; IIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekath, mnpeoOpa3oBbIBATH W HMHTEPIPETHUPOBATH HWHEOOPMAIMIO O
POCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEJCTaBICHHYIO Ha YepTexax U
pUCYHKaXx.

[IpumensaTe reoMerpuyeckue (akThl [JIsI PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIAraOIINX HECKOJIBKO 1IaroB PEUIECHHUsI, €CJIU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOU (hopme.

[IpumeHaTs TOpOCTEWIIME MNPOrPpaMMHBIE  CPEJICTBA U DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKHX 3a/1a4.

[IpuBOoaWUTH NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOAE H
KW3HU, PACTIO3HABATH MIPOSIBJIEHNE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh TMOJIyYEHHbIE 3HAHWSA Ha MPAKTUKE: aHAJIW3UPOBATH PEATbHbBIC
CUTYyallud U TPUMEHITh HW3YyYECHHBIC TMOHATHUA B MPOLECCE MOUCKA PEIICHUS
MaTeMaTUYeCKu C(OpPMYyJIUPOBAHHON MpOOIEMBbl, MOJAEIUPOBATh pPEaAbHbIE
CUTyallUM Ha $3bIKE TIE€OMETPUH, MCCIEA0BaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHSITUN U TEOpEM, armapara aareopsl; pemarhb
MPAKTUYECKUE 3a]1a4M, CBA3aHHBIE C HAXOKJACHUEM T€OMETPUUECKUX BEJTUYMH.

11 KIIACC

OnepupoBaTh MOHATHUAMU: LHUIMHAPUYECKAas TOBEPXHOCTh, O0Opa3yromine
[UIMHIPUYECKON  MOBEPXHOCTH;  IUIMHADP;,  KOHUYECKas  IMOBEPXHOCTH,
o0pa3yrome KOHHIECKOW MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BpaueHus (LWIMHAP, KOHYC, cdepa U map).

OOBACHATDH CITOCOOBI MOTYUEHUS TEIl BpaIlleHUSI.

KnaccudummpoBats B3anMHOE pacmookenne chepsl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIAPOBOM CJIOM, OCHOBAaHHWE LIAPOBOIrO CJIOSs, BHICOTA IIAPOBOIO CIOS;
IaPOBOM CEKTOP.

Boruucnsate  00BEMBI W IUIOMIAMM  TOBEPXHOCTEW TEN  BpAIICHUSA,
reOMETPUUYECKUX TEJl C MPUMEHEHHEM (POopMyI.

OnepupoBaTh TMOHATUSIMH: MHOTOTPAHHUK, BIMCAHHBIA B cdepy U
OMMCaHHBIM OKOJIO cdephl; chepa, BOUCaHHAS B MHOTOTPAHHUK WU TEJO
BpAIICHMUS.

BBIYUCISATE COOTHOIICHUST MEXAY IUIOMIAIMU MOBEPXHOCTEH U 00BEMaMu
MOI00HBIX TE.



N306paxaTs u3ydaeMble (QUIypbl OT PYKM U C MPUMEHEHHEM IPOCTHIX
YePTEKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
Guryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUECHHUS TEJ BPALLCHHUS.

W3Bnekarb, HHTEpPHpPETUPOBATH U MPeoOpa3oBbIBaTh HMH(POpPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUYECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
pPUCYHKaX.

OnepupoBath IOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINIONHATE  EHCTBHSL  CIOKEHHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB MU
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHSTh, KAKUMH CBOMICTBAMH OHU 00J1aJ1a10T.

IIpuMeHATh NPaBUIIO MMApaJUICIICINAIIEAA.

OrneprpoBaTh NOHATHUIMU: JI€KAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YTOJ MEXIY
BEKTOpaMH, CKAIIPHOE MPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

HaxoauTe cymmy BEKTOPOB M MPOU3BEAECHNUE BEKTOPA HA YUCIIO, YTOI MEKIY
BEKTOpPAMH, CKaJISPHOE IPOM3BEIACHHUE, PpACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumensaTh reoMeTrpuyeckue (akTbl [Js1 PEIICHHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIATAIOIINX HECKOJIBKO IIaroB PEICHHUs], €CIIU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOU (hopMme.

Pemars mpocreilimne reoMeTprUYECKME 3a4a4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemrare 3amaum Ha JOKa3aTENbCTBO MATEMATHYECKMX OTHOLIEHUM U
HAXO0XKJEHUE TEOMETPUYECKHUX BEJIMYMH 10 00pa3laM WK alropuTMam, IpUMEHsIS
W3BECTHBIE METO/bI IIPU PEIICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3aa4.

[IppumensaTe mpocTelmme OporpaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKHX 3a/1a4.

[IpyBOoaWTH NpHMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
KW3HU, PACTIO3HABATH IIPOSIBJICHNE 3aKOHOB '€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJy4YeHHBbIE 3HAHUS HA IPAKTHKE: aHAJIU3UPOBATH DPEaAJbHBIC
CUTyallUM W IIPUMEHATb HW3YYEHHBIC IIOHATHS B INIPOLIECCE IMOWCKA PELICHUs
MaTeMaTHuecku Cc(GOPMYJIMPOBAHHON MpOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha S3bIKE TIE€OMETPHUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM I'€OMETPUUECKUX MTOHIATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7]a4H, CBA3aHHBIE C HAXO0KICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
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Ne HanmeHnoBaHue pa3jeioB U TeM (undposrbie)
Kourpoubnsie | IlpakTnyeckue
n/n NMporpamMmsblI Bcero o0pa3oBartejibHbIE
padoThI padoTsbI
pecypcsl
bub6mmorexa [JOK
L Brezeriie & crepeomerpitio 10 0 0 https://m.edso0.ru/1c209e37
[IpsiMble U MIIOCKOCTH B MPOCTPAHCTBE. bubmuoreka LIOK
2 . 12 1 0
[TapaynenbHOCTh NPAMBIX U IUIOCKOCTEN https://m.edsoo.ru/1c209e37
3 IleprieHAMKYJIAPHOCTD IPSIMBIX U 12 0 0 bubmmoreka IOK
IJIOCKOCTEH https://m.edsoo0.ru/1c209e37
bub6mmorexa [JOK
4 1 1
VYTbl MEXAY NPSAMBIMU H IIJIOCKOCTSMHU 0 0 htts://m.edsoo.ru/Lc209e37
bu6mmoreka [JOK
> Muororpatikit 11 ! 0 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
6 OO0BEMBI MHOTOTPAaHHHUKOB 9 1 0 https://m.eds0o.ru/1c209e37
] bubnuorexa [IOK
7 [ToBTOpEHME: CeUeHMs], PACCTOSHUS U YTIIbI 4 1 0 httos://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68 5 0



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

11 KIIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne i/ P KonrpoJsbnsie | IlpakTuyeckue (1upp )
NpPorpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubmoreka [JOK
Tena Bpatenus 12 0 0 https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
OOnEub TEN ° ! 0 https://m.edsoo.ru/1c209e37
bub6nunorexa [IOK
BekTops! 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 0 https://m.edsoo.ru/1c209e37
[ToBTOpeHme, 0600IICHHE, 7 1 0 bu6mmoreka [JOK
cucTeMaTu3anus 3HaHu! https://m.edsoo.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB 110 [TIPOI'PAMME 34 3 0



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

HNOYPOYHOE NINTAHUPOBAHHUE

10 KJIACC
KoiaunuecTBO 4acos DJIeKTPOHHbBIE
Ne JlaTa nudpoBLIe
Tema ypoka KonTtpoububie | IlpakTuueckue p
n/n Bcero u3ydeHnusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsl
OCHOBHBIE TIOHSITHSI CTEPEOMETPHUU:
TOYKA, MpsiMasi, INIOCKOCTb,
npoctpancTso. [IpaBuina
1 1/1506 E)KCHI/IH HapI/IC HKax: 1 0 Bubmaorexa ITOK
p pHcy o https://m.edsoo.ru/aecc77cd
M300paKeHHS TUIOCKOCTEH,
napajuieIbHbIX MPSMBIX (OTPE3KOB),
CepeIIMHBI OTPE3Ka
ITonaTusa: nepecekaromuecs
2 IUIOCKOCTH 1fe €CeKaroIrecs npsamas 1 0 0 bubmorexa LOK
- 11ep p https://m.edso0.ru/2d8a9c99
U IJIOCKOCTh
[Tonsarus: nepecexaroniecs
3 IUIOCKOCTH, IIEPECEKAIOIINECS IIPSIMas 1 0 0 bubnnorexa [OK
» 1ep p https://m.edsoo.ru/db685e73
U IUIOCKOCTH
3HAKOMCTBO C MHOTOTpaHHUKaMH,

4 M300paKeHHEe MHOTOTPAaHHUKOB Ha 1 0 0 bubnmnoreka [IOK
PHUCYHKaX, Ha POECKIIMOHHBIX https://m.edso0.ru/a63959ed
yepTeKax
HauansHble cBeeHus 0 KyOe U

5 [MUpaMuIIe, UX pa3Bé TKI/IZI MOJEIIH 1 0 0 bubmorexa LOK

P » 11X Passep ' https://m.eds00.ru/b30dff38
CeueHust MHOTOTPAaHHHUKOB
bu6mmorexa [IOK
6 HauanbHble cBeneHus o Ky0Oe 1 1 0 0
g Y https://m.eds00.ru/3d8ffd32



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

NUPAMHUJIE, UX Pa3BEPTKU U MOJIENIH.
CedeHuss MHOIOIpaHHUKOB

ITonsiTHe 00 aKCMOMATHYECKOM

7 IIOCTPOEHUU CTEPEOMETPUHN; aKCUOMBI bubnuorexa [OK
P p TP https://m.edsoo.ru/0cc5c4fe
CTEpEOMETPHUU U CIEACTBUS U3 HUX
IMousaTre 006 aKCHOMATUYECKOM
8 IIOCTPOEHUH CTEPEOMETPUHN; AKCUOMBI bubmmorexa TOK
P peOMETPHH: https://m.eds00.ru/239c8ch4
CTEPEOMETPHUH U CIICACTBHS U3 HUX
IMousartue 006 akCHOMAaTHYECKOM
9 [IOCTPOEHUH CTEPEOMETPUN: AKCUOMBI bubnnorexa IOK
p p Thui: https://m.eds00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBUS U3 HUX
INousaTtre 006 akCHOMATHYECKOM
10 IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI bubmorexa HOK
p p pHH: https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIIEJCTBHS U3 HUX
B3anMHoOe pacronokeHne npsMbIX B
11 IIPOCTPAHCTBE: NIEPECEKAIOINECS, bu6mmoreka LIOK
napajielbHbIE U CKPELIUBAIOIINECS https://m.edso0.ru/1a2520f6
TPsIMBIE
[TapanenbHOCTh MPSAMBIX U
TJIOCKOCTEH B MPOCTPAHCTBE:
12 napajuiejIbHbIE IPSIMEBIE B bubmmorexa TIOK
P P .. https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MapaLUICTLHOCTh TPEX
TIPSIMBIX
[TapaymenbHOCTh NPAMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE: bubnmoreka [JOK
13 .
[TapannenbHOCTh IPSIMOU U https://m.edsoo.ru/ee1d19b9
[UIOCKOCTH
Bbubmnoreka IIOK
14 VYTIIBI ¢ COHANpaBIeHHBIMU 1

https://m.edso0.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

CTOpOHaMU

15 VYron Mexay npsiMbIMU B bubmmoreka [IOK
MPOCTPaHCTBE https://m.edsoo.ru/fe733862
VYron Mexay npsiMbIMU B bu6nunorexa [IOK
16
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapannenbHOCTh MIIOCKOCTEM: bubanoreka [IOK
MapasuiebHbIE IIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa NapaJIEIbHBIX IIOCKOCTEN bubamorexa [IOK
P https://m.edso0.ru/e504d656
[Ipocreiimue npocTpaHCTBEHHbIE
19 q)ir bl Ha HJIOIE:KOCI”)H/I' TeTpa’ bubmorexa [IOK
P - TETPAD, https://m.edso0.ru/4a28dc02
KyO, napajuiejenumnes
. bubnuoreka [JOK
20 I1
OcTpoeHHe Ceteri https://m.edsoo.ru/1d434d0f
bubmoreka [IOK
21 II i
OCTPOCHHE ceneti https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota o teme
2 "[IpsiMble ¥ IJIOCKOCTHU B bu6mmoreka LIOK
npoctpaHcTie. [lapamenbHOCTh https://m.edsoo.ru/9a0a%e56
MPSIMBIX U MIJIOCKOCTEH"
[lepneH UKy AIPHOCTD MPSIMOM U
23 HJI(I;)CKO(i‘I/I'}IITe r;mH WK IJ)IH HBIC bubmorexa [IOK
- HEPHCHIHIY AP https://m.edsoo.ru/b19f6a5d
MpsIMbIE B TIPOCTPAHCTBE
24 IIpsimble napasienbHbIe U bu6mmotrexa LIOK
MEePIECHANKYIISIPHBIE K TIIIOCKOCTH https://m.edsoo.ru/0ac11c95
[Ipsimble mapannenbHble U bubnmnoreka [IOK
25
MEPIECHINKYISIPHBIE K TNIOCKOCTH https://m.edso0.ru/ba545966
26 [Tpu3Hak nepreHIuKyIIPHOCTH bubmuoreka [JOK



https://m.edsoo.ru/fe733862
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
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https://m.edsoo.ru/ba545966

HpHMOﬁ " IJIOCKOCTHU

https://m.edsoo.ru/f85bfc46

27 [Tpu3Hak nepreHuKyJIIpHOCTH bu6mmoreka LIOK
MPSMON U TIIOCKOCTH https://m.edso0.ru/79165d15
08 Teopema o psiMoii bubnmnoreka [IOK
MEPIECHANKYISIPHOMN TIIIOCKOCTH https://m.eds00.ru/635¢5087
29 Teopema o npsimoii bubanoreka [IOK
MEPIECHINKYISIPHON TIIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit bubnnoreka [IOK
NEPIEHAUKYIJISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
IleprienauKyIsIp U HAKJIIOHHBIC:
31 pa(iTO}IHI/IeYOT I;O‘IKI/I 710 TUIOCKOCTH, E;I[iH;;T:;igr(j/I; 3c477d3
paccTostHAE OT MPSMOU J0 IIOCKOCTH
[leprieH UKy ISP U HAKIIOHHBIE:
32 pa(f)CTOSIHl/IeyOT IT)OIIKI/I 710 TJIOCKOCTH, ]r?tl'ffsj'l/l;lr?:;:)(])lrcjllé 6fefadd
paccTosHUE OT MPSIMOH /10 TIOCKOCTH
[TepnieHntuKysp U HAKIIOHHBIE:
33 pa(f::TOSIHI/IeyOT IT)OIIKI/I 710 TJIOCKOCTH, Eg{i?;;f;igﬁismb 8e3
paccTosiHUE OT MPSMOU J0 TIOCKOCTH
[TepnenuKysip ¥ HAKIIOHHBIE:
34 paceromme or roukn 0 nockocr, Bibmora Ok
paccTosHUE OT MPSIMOH /10 TIOCKOCTH
35 VYTIIBI B IPOCTPAHCTBE: YIOJ MEKIY bubmuorexa LIOK
MIPSAMOM M TUNIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHblii yroJi, TMHEUHBIA yTroJI bubanoreka [IOK
JIBYT'PaHHOI'O yIJIa https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbIN yro, JUHEWHBIN yToJl bubnnoreka [IOK
JBYTPaHHOIO yria https://m.edsoo.ru/c7c777ed
38 [eprieH UKy IIPHOCTD TIIOCKOCTEH: bubnmoreka [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
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https://m.edsoo.ru/6b61b2b4
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https://m.edsoo.ru/c7c777ed

MPU3HAK NEPIEHAUKYIIPHOCTH ABYX
IUIOCKOCTEHN

https://m.edsoo.ru/ec3e2da3

HepHeHI{I/IKy.]UIpHOCTB IUIOCKOCTEM

Bubnunoreka [IOK

39 fpH3HaK HevaeHHHKyMp HOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
IlepnieHAMKYJISIPHOCTD IIJIOCKOCTEM:
40 IIPU3HAK NEPIIEHIUKYJIIPHOCTH ABYX bubmmorexa LIOK
- https://m.edsoo.ru/ba75dc57
MJIOCKOCTEH
41 TeopeMa 0 TpEX MEPIEHAUKYIIApax bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX NepHeHANKYISIPax bubmmorexa LIOK
https://m.edso0.ru/52188a7d
43 TeopeMa 0 TpEX NEPHEHAUKYIIApAx bubmmorexa LIOK
https://m.edso0.ru/9f246736
KonrtponsHas padora mo remam
44 "[leprneHIUKYISIPHOCTD MPSMBIX H bu6muorexa LIOK
mrockocte" u "YTiael Mexay https://m.edso0.ru/5b971ef3
IPSIMBIMU M TNIOCKOCTAMU"
[ToHsiTue MHOTOTpaHHUKA, OCHOBHbBIE
AJIEMEHTBHl MHOTOTPaHHUKA,
45 BBITTYKJIbIC U HEBBITYKJIbIC bubmrorexa LIOK
. https://m.edsoo.ru/2d24e873
MHOTOTpaHHUKU; Pa3BEPTKA
MHOTOTpaHHUKA
[Tpusma: N-yronpHas npusma; rpaHy u
46 OCHOBAHUS MIPU3MBI; TIpsMas U bubnmnoreka [IOK
HaKJIOHHAs TPU3MBI; OOKOBasi U https://m.edsoo.ru/b4ad63ad
II0JIHAsl IOBEPXHOCTh IPU3MBI
47 [Tapaymenenunen, NpsMOYyTOIbHBIN bubnmnoreka [IOK

napauicjIcluIea u €ro CBOMCTBA

https://m.edsoo.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
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[Mupamuna: N-yrojapHas NUpaMua,
I'PaHU U OCHOBaHME ITMPAMU/IbL;

48 OOKOBas W TOJTHASI TOBEPXHOCTh bubmmorexa LOK
. https://m.edsoo.ru/fblcd0a5
MUPAMHU/JIBL; IPaBUIIbHAS U yCeUEHHAS
nupamMua
[IpaBusIbHBIE MHOTOTPAaHHUKHU:
MOHSATHE MTPABUIHBHOTO

49 MHOIOTpaHHUKA; IIPaBUJIbHAS IIPU3Ma bu6mmoreka [IOK
Y MpaBUJIbHAS IUPaMUIa; TpaBUIIbHAS https://m.eds00.ru/074c8865
TpeyrojbHas MupaMuaa u
IIPaBWIBbHBIN TETpa’ip; KyO
IIpencrasienue 0 NpaBUIbHBIX

50 MHOTOTPaHHUKAX: OKTadp, bubmorexa [OK

https://m.edsoo.ru/a0fdd5bf
JOJEKa’Ap U UKOCAIP.
CuMmMmeTpusi B TPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEILHO TOYKH,

51 MPSAMO#, MIIOCKOCTH. DJIEMEHTHI Bbu6nunoreka [IOK
CHMMETPHUH B MUPaMU/JIAX, https://m.edsoo.ru/b9e777d9
napajuiesieuIe/1ax, MPaBUIbHBIX
MHOTOTpaHHUKAX
Breruncrnienue 31eMeHTOB

52 MHOTOTPaHHUKOB: p&Opa, AuaroHau, bubmorexa [IOK

https://m.edsoo.ru/6cdbecef
YTIIBI
[Tnomaas GOKOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTHU MPSAMOM
53 MPU3MBI, TUIOLIa1b OCHOBAHU, bubmmorexa TOK
. https://m.eds00.ru/37d84157
TeopemMa 0 OOKOBOI MOBEPXHOCTH
IIPSAAMOM IIPU3MBI
54 [Tnommas GOKOBOM MTOBEPXHOCTH H bu6mmoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
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MMOBCPXHOCTU HpaBHHBHOﬁ

HpaMUIbl, TEOPEMa O TUIOIIA K
OOKOBOI OBEPXHOCTH YCEUEHHON

https://m.edso0.ru/5603e30b

MU PAMHU/TBI
55 KonTtponpHas padora no Teme bu6mmorexa LIOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubmoreka [IOK
56 lonstue 06 06HEMe https://m.edso0.ru/7ad0020b
N bubnuoreka [JOK
S7 OOBEM mipanm b1 https://m.edso0.ru/235171b3
n bu6muoreka [JOK
58 OOLEM mpanm b1 https://m.edsoo.ru/f47dfefd
N bubmuoreka [JOK
59 OOLEM mupavm ! https://m.edso0.ru/79c¢10312
" bubmuorexa [JOK
60 OBLEM mpan b1 https://m.edsoo.ru/2faadc3f
N bu6mmorexa [IOK
61 OOLEM mpH3MEL https://m.edso0.ru/79853608
N bubmoreka [JOK
62 O6HEM mpusMbI https://m.edso0.ru/1e053890
N bu6munorexa [IOK
63 0
OOBEM [IPHIMEL https://m.eds00.ru/48243f51
64 KonrpomnbHas padora 1o reme bubnunoreka [IOK
"OO0BEMBI MHOTOTPAHHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenwue, 0600IICHIE
65 CHCTEMAaTHU3allus 3HAHHH. bubmuoreka [IOK

IloctpoeHue ceueHuii B
MHOTOIPaHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenue, o600IIEeHE
CHUCTEMaTU3ALMS 3HAHUM.

66 Brerurciienue pacCTOsIHUN: MEXKTY 1 bu6mmorexa [IOK
JBYMs TOYKaMH, OT TOYKH 0 IPSAMO, https://m.edsoo.ru/f7792ba9
OT TOYKH [0 IJIOCKOCTH, MEKIY
CKPEILMBAIOIUMUCS TPSIMBIMHU
bu6mmorexa [IOK
67 Hrorosas kouTposbHas pabota 1 https://m.edso0.ru/b9146bc0
[ToBTOpenue, o600IEeHE
CUCTEMATU3ALNs 3HAHUM.
Brruucnenue yrios: Mexty
68 CKpEUIMBAIOIINMHUCS TPSIMBbIMH, 1 Bubmaorexa ITOK
. https://m.eds00.ru/56765e8b
MEXy NIPSIMOU U IJIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YIJIOB MEKITY
IJIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB ITO 68

[TPOTPAMME
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11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudgposbie
Tema ypoka Kontpoububie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
Cdepa u map: ueHTp, paguyc,

1 HaMeTp; IUIOAIb IOBEPXHOCTHU 1 0 0 bubmorexa HOK
A P P https://m.edso0.ru/0341bc2b
cdepbl
BsanmHuoe pacrionoxxeHue cepol u

bu6mmorexa [IOK
2 IJIOCKOCTH; KacaTeJIbHas IIOCKOCTh 1 0 0
https://m.edsoo.ru/bed12a43
K cepe; mmomaas chepbl

3 N3o6pakenue cdepsl, mapa Ha 1 0 0 bubnmnoreka [IOK
miockoctu. CedeHus mapa https://m.edsoo.ru/bc15f7f2
Hunwaapudeckas MOBEPXHOCTD,

4 o0pa3yroIue UIHHIPUIECKON 1 0 0 bubnmoreka [IOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso0.ru/6054b8c1
MTOBEPXHOCTH
Hunwaap: ocHOBaHUS B OOKOBas

5 MOBEPXHOCTh, 00pa3yromas 1 oCh; 1 0 0 bubnuoreka [JOK
TJI0IA b OOKOBOW M TTOJTHOM https://m.edso0.ru/188f6216
MOBEPXHOCTH
N300pakeHne MIMHIpa Ha
iockocTH. Pa3Béprka numuHapa.

6 CeueHus IMIUH pa (HHIZ)CKOC’J;IE)IO 1 0 0 bubmmorexa [IOK

H . P ’ https://m.edsoo.ru/016e25eb
napajuieIbHON WK
MEPIICHIUKYJIIPHOW OCH IIJIMHAPA)
buo6 OK
7 KoHnueckas moBepxXHOCTb, 1 0 0 nommoreka L

https://m.edsoo.ru/c94ba09b
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o0pa3yroine KOHUIeCKOn
MOBEPXHOCTH, OCh U BEpILIUHA
KOHHYECKOHN MMOBEPXHOCTH

Konyc: ocHOBaHue u BepIIMHa,

bubmoreka [JOK

8 o6pa3y1f)mas1 u ch; IJI01LA]Th https://m.edso0.ru/897dd3b2
OOKOBOI1 U MOTHON TOBEPXHOCTH

0| mcons concmmmnn Gorosmt Eutmmonera 10K

’ https://m.edso0.ru/1468bab3
MOBEPXHOCTh
N3o6paxenue konyca Ha
mIockoctu. Pa3BépTka KoHyca.

10 Ceuenus KoHyca (TUTOCKOCTHIO, bubnmnoreka [IOK
napauieIbHOM OCHOBaHMIO, U https://m.edsoo.ru/Obdelbe8
TUIOCKOCTBIO, MPOXOASIIEH uepe3
BEPIITNHY)

11 KomOuHanwms Ten BparieHus u bubnmnoreka [IOK
MHOTOI'PDAHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OMCaHHBIN OKOJIO

12 cdepsl; chepa, BIUcaHHAS B bubnmoreka [IOK
MHOTOTPAHHUK WJIHA B TEJIO https://m.edso0.ru/0b136158
BpalleHUs

13 [TousiTue 06 00bEMe. OCHOBHEIS bubmuoreka [IOK
CBOICTBa 0OBEMOB TET https://m.edso0.ru/26a03fb7

N bubmuoreka [JOK
14 OOBEM M Ipa, KOHyCa https://m.edso0.ru/5513d87b
. bubmoreka [IOK
15 OOpéM mapa u momap chepe! https://m.edsoo.ru/d189bde2
16 [TogoOHEBIE TENa B MPOCTPAHCTBE. bubmorera LIOK

https://m.edsoo.ru/810cfleb
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COOTHOIICHHS MEX/Ty TLIOIIAIMHU
MOBEPXHOCTEH, 00BEMaMu
MOJOOHEBIX TEJI

17 KonTpoasHnas paborta no temam bubnmnoreka [IOK
"Tena Bpamenus" u "OO0beMbI Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha MJI0CKOCTH U B bubnmnorexa [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnokeHue ¥ BBIUUTaHUE BEKTOPOB bubamorera LIOK
p https://m.edso0.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHUCIIO butamorera LIOK
P https://m.edsoo.ru/dee379eb
PasnosxeHne BekTOpa 1o TpEM
21 HEKOMITJIAaHAPHBIM BEKTOPaM bubmorexa LIOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napamienenumena
Pemenne 3amga4, CBSI3aHHBIX C
22 MPUMEHEHUEM TTPaBUJI JeHCTBUH C bubamorera LIOK
p p A https://m.edso0.ru/5a827900
BEKTOpaMHU
KoopanHatHO-BEKTOPHBIN METO]T
23 IIPU PEIICHUN T€OMETPHUYECKIX butmorera LIOK
PH D P https://m.edsoo.ru/d3alfe30
3a/1a4
[IpssMmoyronbHas cucrema
24 KOOpPAMHAT B IIPOCTPAHCTBE. bu6mmoreka LIOK
Koopaunatsl Bexktopa. [Ipocteitmue https://m.edsoo.ru/48db7058
3a/1a4u B KOOPJIMHATAX
o5 Yron Mexay BEKTOpaMH. bubanoreka [IOK
CkansipHoe IpOU3BE/ICHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brerunciienue yriioB Mexuy bubnuorexa [IOK

MMPAMBIMU U TINIOCKOCTAMHU

https://m.edsoo.ru/8efbe78e
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KonTtponbHas paborta no reme

27 "BekTopbl 1 KOOPJMHATHI B 1 bubmorexa [IOK
" https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpenue, 0600IICHHE 1
28 cucreMaTu3auus 3HaHuil. OCHOBHbIE 1 bubnmoreka [IOK
¢burypsl, GhakThl, TCOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpeHmE, 0600IICHIE 1
29 cucreMarusanus 3HaHui. OCHOBHBIE 1 bubnmnoreka [IOK
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
IUTAHUMETPUH
[ToBTOpEeHME, 0000IICHUE 1
30 CHUCTEMaTHU3alMs 3HaHUU. 3a1auun 1 bubmuoreka [JOK
IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpEHME, 0000IICHUE 1
31 CHUCTeMaTH3aIus 3HaHWK. 3a/1auun 1 bubmuoreka [IOK
IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpEHME, 000OIIICHUE 1
cucreMaTu3anus 3HaHuii. OCHOBHEIE bu6munorexa [IOK
32 1
¢burypsl, GakThl, TCOPEMBI Kypca https://m.edso0.ru/74b2ad91
CTepEeOMETPUU
bubnmnoreka [IOK
33 Hrorosas kKoHTpOIbHASA paboTa 1 httos://m.e dsocI)_.[ru lec24dfc2
34 [ToBTOpeHME, 0600IICHIE 1 1 bubnmoreka IIOK
CcUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I1O0 34

[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* MaTemaruka: anredpa U Hadyajla MaTeMaTUYECKOr0 aHaIN3a, TEOMETPHUSL.
I'eometpus, 10-11 knaccel/ Atanacsa JI.C., byty3o B.®., Kagomnes C.b. u

np., AknmonepHoe obmectBo «M3narenscrBo «IIpocBerienue»

METO/IUYECKHUE MATEPUAJIBI IJIs1 YUUTEJIA
YMK T'eometpusi. Atanacsa JI.C. U ap. (10-11) bazoBslii u yrimy06i1éHHbBIN

YPOBHH

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETHU
HMHTEPHET
"Poccwuiickas anmekTponHas mkoja" - https://resh.edu.ru ;

"Mos mikona" - https://lesson.edu.ru .



