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HOACHUTEJBHASA 3AIIMCKA

Pabouast mporpamma yaeOHOTrO Kypcea «I eomeTpus» 6a30BOro ypoBHS IS
obyuarommxcst 10 —11 kmaccoB paspaboraHa Ha ocHoBe DenepanbHOro
rocyJapcTBEHHOr0  o0Opa3oBaTeIbHOTO  CTaHAapTa  CPEeIHEero  OOIIEro
oOpa3oBaHusl, ¢ Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUHN, MPEIBIBIICMBIX
K MaTeMaTU4eCKOMYy OOpa30BaHUIO, U TPAAMIIUN POCCUICKOro 0O0pa3oBaHMS.
Peanuzanus IPOTrpamMMBI obecreunBaeT OBJIAJICHUE KJIFOUEBBIMU
KOMITETEHIIUSMH, COCTABJISIONIMMU OCHOBY JIJISl CAMOPA3BUTHUS U HETIPEPHIBHOTO
oOpazoBaHusl, LEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO u
M03HABATEJILHOTO PAa3BUTHS JIMYHOCTH O0yUAIOITUXCHL.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca T€OMETpUHM Ha YPOBHE CPEAHETO OOILEro
oOpa3oBaHMsl 0OYCIIOBJI€HA MPAKTUYECKON 3HAYUMOCTBIO METANpEeIMETHBIX U
MIPEAMETHBIX PE3yJIbTATOB O0YYEHHUsI T€OMETPUM B HAIPaBICHUHU JTUYHOCTHOTO
pa3BuTHs oOywaromuxcs, (GopMUpoBaHUsS (HYHKIMOHAIBHOM MaTEeMaTUYECKON
IPaMOTHOCTH, HW3Y4YEHMsI JpyrMx Y4yeOHbIX JucuMIUiMH. Pa3Butne y
oOyyaroluxcsi TPaBUIBHBIX MPEACTABICHUI O CYHUIHOCTH M HPOUCXOXKIECHUU
reOMETPUUYECKUX a0CTpaKLUMi, COOTHOIIEHHWU pealbHOrO0 U HJEaJIbHOrO,
XapakTepe OTPAXKEHUS MATEMAaTUYECKOW HAYKOM SBICHHM M IPOLIECCOB
peanbHOr0 MHUpa, MECTE TEOMETPUU B CUCTEME HAYK U POJU MATEMaTUYECKOTO
MOJICIMPOBAaHUSI B HAyyHOM TIO3HAHMM M B MPAKTHKE CHOCOOCTBYET
(OpMUPOBAHHIO HAyYHOTO MHPOBO33PEHUS Y4YalllUXCs, a TakKe KayecTB
MBIIUIEHUS, HEOOXOAUMBIX JJIs aJaNTalliid B COBPEMEHHOM OOIIIECTBE.

['eomeTtpus siBnsieTCS OHUM W3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHUs, TaK Kak OOECIEUYMBAET BO3MOXKHOCTh HM3Yy4YEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIIPaBJIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlornueckoe MbIUIeHHE, GOpMUPYEMOE NPU H3YyUYEHUU OO0YyHarolIUMUCS
NOHATUHUHBIX OCHOB T€OMETPUM U TMOCTPOCHHM LEMOYKU JIOTHYECKUX
YTBEPKJICHUNA B XOJ/I€ PEILICHUs] TEOMETPUUYECKUX 3a/a4, YMEHUE BBbIIBUTATh U
ONPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS MPU PEIICHUH 3a1ad
€CTECTBEHHO-HAYYHOI'O [IUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHne OpuEHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIaCTAX NEATENbHOCTH yenoBeka. OpHeHTalUs YeJ0BeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHME €ro COLHMaIbHOro ObITHSA, (Qopma
OTPAXKEHUSI OKPYKAIOIIEr0 MUPA, YCIOBUE YCIIEIIHOIO MO3HAHUS U aKTUBHOIO



npeoOpa3oBaHus ACHCTBUTENBHOCTH. OnepupoBaHHE NPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEIUHSET pasHble BHUAbI Y4eOHOM W TPYAOBOH NEATEIHHOCTH,
ABJISIETCSI OJHUM M3 MPO(ECCUOHATBHO BaXKHBIX KayeCTB, MOITOMY aKTyallbHa
3amaya (HOPMUPOBAHUS Y OOYYAIOIIMUXCS MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJAHOCTH OOpPA3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MTOATOTOBKE K MPAKTHYECKOW JEATENBHOCTH [0 MHOTUM HaIIPaBJICHUSM.
Llens ocBoeHust mporpamMmbl yueOHOTO Kypca «['eomerpus» Ha 6a3oBOM
ypOBHE 00y4yeHUsi — o001ieo0pa3oBaTeIbHOE W OOIIEKYIbTYPHOE pa3BUTHE
oOydaromuxcst 4yepe3 00OecleueHHe BO3MOXKHOCTH  NPUOOPETEHHUS |
WCMOJIb30BaHUS CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM W JIEUCTBUM,
cneuu(UUHbIX  T€OMETPUH, BO3MOXKHOCTH  YCIIEIIHOIO  IMPOJOJIKEHHUS
oOpa3oBaHMsl 1O CHEUUATBHOCTSIM, HE CBA3aHHBIM C  TPUKIATHBIM
UCIIOJIb30BaHUEM I'€OMETPUHU.
[Iporpamma mo reoMeTrpuum Ha 0a30BOM YpPOBHE MpeIHAa3HA4Y€HA ISl
oOyJaronuxcsi CpelIHEeW IIKOJbl, HE HCIHBITHIBABIIMX  3HAYUTEIbHBIX
3aTpy/IHEHU Ha YpPOBHE OCHOBHOTO 00ImIero odpasoBaHus. Takum oOpazom,
oOyuaroluecsi Ha 0a30BOM YPOBHE JIOJKHBI OCBOUTH OOIINE MaTeMaTUYECKUeE
yYMEHUS, CBSA3aHHBIE CO CHEIM(PUKON TEOMETPUU M HEOOXOIUMBIE JIJIS )KU3HU B
COBpeMEHHOM obuiectBe. Kpome 3TOro, OHM HMEIOT BO3MOXHOCTb H3YyYHTh
reoMeTpuio 0oJiee rIy00KO, €CIM B JTaJIbHEHIIIEM BO3ZHUKHET HEOOXOIUMOCTh B
reOMETPUUYECKUX 3HAHUSAX B MPO(ecCHOHATIbHOM e TeNbHOCTH.
JlocTuKeHHe L€ OCBOEHHUS MPOrpaMMbl OOECHEYMBAETCS pEIICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTEeTHBIMH 3aJayaMHd OCBOECHHUSI Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBsItoTCS:
e (opMupoBaHME NpeACTaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU
KYJbTYPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPY>KAKOIIUM MUPOM;

e (dopMupOBaHKE MPEACTABICHHS] 0 MHOTOTPAHHUKAX M TeJlaX BpaIECHUS
KaKk O BaXKHEWIIMX MATEMaTUYECKUX MOJENISIX, IO3BOJISIOMIMX
OMKCHIBATH U U3y4YaTh Pa3HbIE SBJICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHHE yMEHHS paclo3HABATh Ha YEpPTEkKax, MOJCISIX U B

peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BPAICHUS;
e OBJIQJICHHE METO/IAMH PEIICHHUS 3a/1a4 Ha TOCTPOSHUS Ha U300paKEHHSIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opMHpoBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSIMU O
MHOTOTPAaHHHMKAX U TeJaX BpallleHUs! U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIQJICHUE AQJITOPUTMAMU PEIICHUS OCHOBHBIX THUIIOB  3a]ay;
(GopMupoBaHHE YMEHHUS TPOBOJUTH HECIOXKHBIE JIOKA3aTEIbHbIC



pPacCyKJIeHHs B XOJE PELICHUs CTEPEOMETPUUYECKUX 3aJad M 3a7ad C
MIPAKTUYECKUM COJEPIKAHHUEM;

e Da3BUTHE  MHTEIUICKTyaJIbHBIX W  TBOPUYECKHUX  CIOCOOHOCTEU
oOy4Jaronuxcsi, IO3HABATEIIbHOW aKTUBHOCTHU, HCCIEI0BATEIbCKUX
YMEHUMN, KpUTUIHOCTH MBIIUICHHUS;

e (dopmupoBanre  (PYHKIIMOHAIBHOH  TPAaMOTHOCTH,  PEJICBAHTHOU
F€OMETPUU: YMEHUE PACIO3HABATh IMPOSBICHHUS T€OMETPUUECKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallUsIX U MPU U3YYEHHUH JPYTUX YUEOHBIX NMPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEH, (POpMYyIMpOBaTh WX Ha S3bIKE
F€OMETPUU M  CO3/1aBaTh TIE€OMETPUYECKHE MOJEIH, MPUMEHATH
OCBOCHHBII T€OMETPUYECKMH amnmapar Uil PELICHHUs IPaKTUKO-
OPHEHTHPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH [TOJTyYEHHBIE
pE3yNbTATHI.

OTnrYuTENHEHON 0COOCHHOCTBIO TPOrPAMMBI SIBJIIETCSA BKIIIOUEHHE B KypC
CTEPEOMETPUU B HayaJle €ro M3Yy4YeHHUs 3aJay, pEIIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHM, U ONpeAeNEHHBIM 00pa30oM OpraHu3zoBaHHas paboTa
HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOIO U MPOCTPAHCTBEHHOI'O
MBIIUICHUS, CTUMYJMPYET NPOTEKaHUE HHTYUTUBHBIX TPOLIECCOB, MOTUBUPYET K
JNAJbHEUIIIEMY N3YyYECHUIO MTPEAMETA.

[Ipennourenue otaaércs HArJIAIHO-KOHCTPYKTUBHOMY METO/ly OOy4eHUs,
TO €CTh TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH
OPEIMETHO-IIPAKTUYECKON  EATEIBbHOCTH. Pa3BUTHME  MPOCTPaHCTBEHHBIX
MPEACTABICHUM Yy Y4YaIlUXCA B KypCe€ CTEPEOMETPUU MPOBOAMUTCS 32 CUET
pelieHusl 3ajJady Ha CO3JaHuE€ NPOCTPAHCTBEHHBIX O00pa3oB W 3ajJay Ha
OTIepUpPOBaHUE NMPOCTPAHCTBEHHBIMU 00pa3zaMu. Co3aaHue o0pas3a MpOBOAUTCS C
OTIOPOM Ha HATJISITHOCTh, @ ONIEPUPOBAHKUE OOPA30M — B YCIOBHSIX OTBJICUEHUS OT
HATJIATHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 UCXOJAHOTO COACPKAHUS.

OcHoBHBIE cofepxaTesibHbIe JIMHUU Kypca «['eomeTpumn» B 10—11 kiaccax:
«MHororpanaukm», «lIpssMple W IUIOCKOCTH B IIpOCTpaHCTBe», «Tena
BpalieHus», «BeKTopbl M KOOpAMHATBl B HpocTpaHcTBe». DdopmupoBaHue
JIOTUYECKUX YMEHUU paCIpPENeNsieTCs] HE TOJBKO 110 COAEP/KATEIbHBIM JTUHUSAM,
HO U 1O rojamM oOy4YeHHUs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.

Coneprxanue o0pa3oBaHMsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTam
ocBoeHHUsl palouell MporpaMMmbl, paclpeneiaéHHbIM [0 ToAaM OO0y4YeHUs,
CTPYKTYpUPOBAHO TakUM O0pa3oM, 4YTOOBI OBJAJCHHE TE€OMETPUUECKUMU
MOHATUSMU M HABBIKAMH OCYIIECTBIISUIOCH MTOCIIEA0BATENBHO U MMOCTYNATENBHO,
C coOiofieHHeM TMPUHIUIIA TMPEeMCTBEHHOCTH, YTOOBl HOBBIE 3HAHUS



BKJIIOYAJIUCh B OOLIyI0 CUCTEMY TIE€OMETPHYECKUX  IPEACTaBICHUI

00y4Jaronuxcsi, pacmupss u yrryomsis e€, o0pa3ysi TpOYHbIE MHOKECTBEHHBIC
CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIV/TAHE

Ha n3yuenue reometpun otBoauTcs 2 yaca B Henento B 10 kimacce u 1 gac
B Hezento B 11 knacce, Becero 3a iBa roga oOydyeHus - 102 yueOHbIX yaca.



COILEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe ¥ IUIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHSA CcTepeoMeTpuu. Touka, mpsmas, IUIOCKOCTb,
npoctpaHcTBO. lloHsATHE 00 aKCHMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUS U3 HUX.

B3auMHOe pacrionoxeHue IpsAMBIX B IPOCTPAHCTBE: IEpPECEKaroluecs,
napajuleJbHble U CKpeluBaronmecs npsMbie. [lapamienbHOCTh NpSMBIX U
IJIOCKOCTEW B IMPOCTPAHCTBE: NaApaJUICIbHBIE MPSAMBIE B IMPOCTPAHCTBE;
MapaJuIeIbHOCTh TPEX MPSAMBIX; MAPAILIEIBHOCTD NPSIMOM U TUIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMH CTOPOHAMH; YIOJI MEXKAYy NPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh  IUIOCKOCTEH:  IMAapajulesIbHBIE  IUIOCKOCTH;  CBOWCTBA
napajuleJbHbIX IUIockocTeil. IlpocTeiiime mnpoOCTpaHCTBEHHBIE (QUIYpHl Ha
IJIOCKOCTH: TETpa’Ap, KyO, mapajuieNenume]; HOCTPOEHUE CEUCHHI.

[leprieHIMKYISAPHOCTH NPSAMOM U INIOCKOCTH: IEPIIEHAUKYJIISPHBIE ITPSMBIC
B IIPOCTPAHCTBE, MPAMBIE NApaUIEIbHbIE U MEPIEHAUKYJIAPHBIE K IJIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTU MNPSIMOM M IUIOCKOCTH, TEOpemMa O IPAMOU
NEPIIEHANKYJIIPHOMN IUIOCKOCTU. YTJIbI B IPOCTPAHCTBE: YrOJI MEXAY IPSAMOMN U
IJIOCKOCTBIO; JABYIPaHHBIA yTOJI, JIMHEWHBIA Yroja JABYIPAaHHOIO yrIJa.
[leprieHIUKYISIp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKH J0 IIJIOCKOCTH, PACCTOSIHHUE
OT TNpAMONM 1O  IUIOCKOCTH, MPOEKUus (QUrypbl Ha  IJIOCKOCTb.
IleprieHIMKYISPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHEHIUKYISIPHOCTU JBYX
mrockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

MHOrorpaHHUKHU

[loHdATHE MHOTOrpaHHMKAa, OCHOBHBIE JJEMEHTHl MHOTOTPAaHHHKA,
BBIITYKJIBIE W HEBBINYKIBICE MHOTOTPAHHUKH, Pa3BEPTKA MHOTOIPAHHUKA.
[Ipu3ma: N-yroJyibHas mpyu3Ma; rpaHyu U OCHOBAHUSI IPU3MBL; ITPsIMasi U HAKJIOHHAs
npu3Mbl; OOKOBasi W TOJIHAasg MOBEPXHOCTh TNpu3Mbl. [lapamnenenunen,
IIPSMOYTOJIBHBIA IMapajulesienuIie] U ero csoucrsa. [Iupamupa: Nn-yrompHas
nipamMujia, TpaHd W OCHOBAaHWE MHUPAMHUJIBI; OOKOBAas W TOJHAS MOBEPXHOCTH
NUpaMHIbl; TPaBWIbHAS W YCEUE€HHAass NUpaMujia. ODJIEMEHThl TPU3MBI H
nupamuapl.  [IpaBuiibHBIE ~ MHOTOTpaHHMKH:  TOHSTHE  IPABUIIBHOIO
MHOT'OI'DaHHHUKA; I[PaBUJIbHAS NpU3Ma U IpPaBUIIbHASA NUpaMHUAA; IPaBUJIbHAs
TpeyrojibHasi nupamuza W MNpaBWIbHBIA TeTpadap; kyO. IlpencraBinenue o
MIPaBUJIbHBIX MHOTIOTPAaHHHUKAX: OKTa’Ap, AoJAeKa’ap W ukocasap. CedeHus
MPU3MBI U TUPAMHU/IBL.



CummeTpust B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHTEIIBHO TOYKH, IPSIMOM,
IJIOCKOCTH. DJIEMEHThl CHMMETPUM B NHUpaMyAax, HNapajUiesenunenax,
IPaBUJIbHBIX MHOTOIPAHHHKAX.

Bbruncnenue 371€MEHTOB MHOTOTPaHHMKOB: pé&Opa, AMAaroHaiau, YIJbl.
[Inomans OOKOBOI MOBEPXHOCTH M IOJHOW IMOBEPXHOCTU MPSAMON IPHU3MBI,
IIOIIa/Ib OCHOBaHUHM, TeopeMa O OOKOBOW MOBEPXHOCTU NPSIMON MPU3MBIL.
[Inomanp OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH IPAaBWJIBHOM HUPAMMUIIBL,
TeopemMa O IUIomaAu yceuéHHoW mupamuabl. [lonarue o6 o0béme. OOBEM
OUpPaMHUIbL, IPU3MBI.

[logoOHbie Tena B mpocTpaHcTBe. COOTHOWIEHHS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEN, 00BEMaMU MOJOOHBIX TEN.

11 KIIACC

Tena Bpamenus

[unuaapuyeckass  MOBEPXHOCTh,  OOpa3yloIue  IUJIUHIPUYECKOU
MMOBEPXHOCTH, OCh MHWJIWHIAPHYCCKOW TOBEPXHOCTH. I[unmHAp: OCHOBaHUS M
OOKOBass TIOBEPXHOCTh, OOpasyrolmias W OCh;, IUIOMAAb OOKOBOM M IIOJHOU
MTOBEPXHOCTH.

Konunueckast moBepxXHOCTh, 00pa3yronue KOHNYECKON MMOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOW mMOBepxHOCTH. KOHYC: OCHOBaHWE ® BepIIMHA,
oOpasyrolas U OCb; IUIONIAAhr OOKOBOM W TOJHOM MOBEPXHOCTU. Y CECUEHHBIN
KOHYC: 00pa3yIolue U BbICOTa; OCHOBaHUS M OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, TuaMeTp; IJIONIab TOBEPXHOCTH C(hephl.
B3anMHoe pacmonoxkenne chepbl M INIOCKOCTH; KacaTelbHas INIOCKOCTh K
cthepe; miomaas chepsl.

N3o00paxkeHre Ten BpallleHUs Ha IUIOCKOCTU. Pa3BépTka umuiumHapa u
KOHYyca.

KoMmOuHanuu Ten BpamieHus ¢ MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OTMCAaHHBIA OKOJIO cdepsl; chepa, BOMCaHHAS B MHOTOTPAHHUK, WM TEJIO
BpaICHHS.

[Tonsarune 06 o0wéme. OCHOBHBIE CBOWMCTBA 00BEMOB Tell. Teopema 00
00BEME TPSIMOYTOJLHOTO Tapajjiesienunena u cieactBus u3 He€. OO0beM
UIMHApa, Konyca. O0BEM 1mapa u miomaas chephl.

[TogoOubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAASIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.



CeueHnsa wwimMHApa (MApauieNbHO U NEPHEHAMKYJSAPHO OCH), CEYEHUs
KOHyca (MapajuleIbHOE OCHOBAHMIO U NPOXOIAIIEE 4Yepe3 BEPIUHHY), CEUEHUS
mapa.

BekTops! M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockocTM U B mpocTpaHcTBe. ClI0)KEHHWE WU BBIYMTAHHE
BEKTOPOB. YMHOKEHUE BEKTOpa Ha 4HCIIO. Pa3nokeHwe BeKTOpa IO TPEM
HEKOMILIaHAapHbBIM BekTopaMm. llpaBwino mnapaienenunena. Pemenue 3anad,
CBSA3aHHBIX C NMPHUMEHEHHMEM IIPAaBUII JEUCTBUHI C BekTopamu. IIpsMoyronbHas
cucTteMa KoopauHar B IpoctpaHcTBe. Koopaunatel Bekropa. I[Ipocreinme
3alaud B KOOpJAMHATax. YToll MEXAy BeKTopaMu. CKaIIpHOE IIPOU3BEIACHUE
BEKTOPOB. BrIunciieHne yIiioB MeKy NPSAMBIMU U IIIOCKOCTAMU. KoopauHaTHO-
BEKTOPHBIA METOJI IIPU PELICHUN F€OMETPUYECKUX 3a1ay.



IHIJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOro MpeameTa
«MaremaTuka» XapakTepu3ylTCs:

I'paxxnanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW TO3HWIMH  OOYYaIomIerocss Kak
AKTUBHOTO U OTBETCTBEHHOI'O 4JIEHA POCCUUCKOTO 00IEeCTBa, MPEACTABICHUEM
O MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYD,
SBJICHUN, TMPOUEAYyp TPakIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.),
YMEHHEM B3alMOJIECTBOBATH C COIIMAIbHBIMU UHCTUTYTaAMU B COOTBETCTBUHU C
uX (QYHKIUSAMHU U HAa3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO ~ POCCUMCKOM  TPaKJAHCKOW  HMJICHTUYHOCTH,
YBKEHUS K MPOIUIOMY M HACTOSIIEMY POCCHUICKONM MaTeMAaTHKU, [IEHHOCTHBIM
OTHOUICHHEM K JOCTHXXEHUSIM POCCUHUCKHMX MAaTEMaTUKOB W POCCHMCKOU
MaTeMaTU4YEeCKOW IIKOJIbI, K HCHOJb30BAHUIO ATUX JOCTUKEHUW B JAPYrUX
HayKaX, TEXHOJIOTHIX, chepax SIKOHOMHUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoaa;
c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TOBEICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM T[PUMEHEHUEM JIOCTUKEHUM HAyKH H
NEATENIbHOCThIO YYEHOr0; OCO3HAHUEM JIMYHOTO BKJaJa B IIOCTPOCHHE
YCTOWYUBOTO OYyAYIIETO.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MUPY, BKJIIOYasi ICTETUKY MaTeMaTHYECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIICHUM, pacCyXJIeHUN;
BOCIIPUMMYHUBOCTBIO K MATEMAaTHYECKHUM  ACIEKTaM  Pa3jIW4YHbIX BHJOB
UCKYCCTBa.

Du3nvecKoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHATh MaTeMaTHYEeCKHE 3HAHUSA B
MHTEpecax 3I0poBOro W 0Oe3omacHOro oOpasa KU3HU, OTBETCTBEHHOIO
OTHOIIEHHSI K CBOEMY 3JI0pPOBbIO (30pOBO€ MHTaHHE, CcOaTaHCUPOBAHHBIN
PEXUM 3aHIATUH U OTIbIXA, PETYJsipHast pU3ndecKasi akTUBHOCTD); (PU3MUECKOTrO
COBEPILIECHCTBOBAHMS, npu 3aHATUAX CIIOPTUBHO-03/10POBUTEIILHOM
NEATEIBHOCTBIO.

TpynoBoe Bocniutanue:



TOTOBHOCTBIO K TPYAY, OCOBHAHHEM LIEHHOCTH TPYJIOJIIOOUS; HHTEPECOM K
pa3nuuHbIM  cpepaM  MPOo(decCHOHATBHON  NEeATENbHOCTH, CBSI3aHHBIM C
MaTEMaTUKOU U €€ MPUIIOKEHUSIMH, YMEHUEM COBEpILATh OCO3HAHHBIA BHIOOD
Oynymeld mnpodeccur W pealr3oBbIBaTh COOCTBEHHBIE KWU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTH4eCKOMy oOpa3oBaHUIO U
caM000pa30BaHUIO0 Ha MPOTSHKEHUH BCEHl JKU3HHU; TOTOBHOCTHIO K aKTHBHOMY
YYACTHIO B PEIICHUM NPAKTUYECKUX 3a/1a4 MAaTEMATHYECKON HAIIPABICHHOCTH.

JKOJIOruYeCKoe BOCIMTAHHE:

c(OPMHUPOBAHHOCTBIO HKOJIOTMUYECKON KYyJIbTYpbl, TOHUMaHUEM BIUSHUS
COLIMAIBHO-D)KOHOMHYECKUX  MPOLIECCOB HAa  COCTOSIHHME TMPUPOJHONM U
COLIMAJIBHOM CpeIbl, OCO3HAHHEM TIJIOOAJIBHOIO XapaKTepa 3KOJIOIMYECKUX
npo0sieM; opueHTauel Ha MPUMEHEHHE MaTeMaTHUYeCKUX 3HAHUH JIJIs1 PEIICHHUS
3aJ1a4 B 00JIACTH OKpPY>KAIOIIEH Cpefibl, IJIAHUPOBAHUS MOCTYIIKOB U OLEHKU UX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOLIEH CpeIbl.

LleHHOCTH HAYYHOTO IO3HAHMSA:

c(hOpMHPOBAHHOCTHIO MHUPOBO33pPEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs HAayKl U OOIIECTBEHHOM MpaKTHKH,
NOHMMaHUEM MaTeMaTHYeCKON HayKH Kak cepbl 4eJIOBEUECKOM AesTeNbHOCTH,
ATanoB €€ pa3BUTHA M 3HAUMMOCTHU /I Pa3BUTUSA LUBWIM3ALMH; OBIAJCHUEM
A3BIKOM MATEMaTUKH MU MAaTeMaTHYE€CKOW KyJbTypOoW Kak CPEACTBOM MO3HAHUS
MUpa; TOTOBHOCTBIO OCYLIECTBJISATh IPOEKTHYHD M  HCCIIEI0BATEIbCKYIO
NEeATEIbHOCTh MHANBUYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIC pe3yabTaThl OCBOSHHUS MPOTPaMMbl YI€OHOTO MpeaMeTa
«MaremaTuka» XapaKTEPUIYOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeusamMuU, YHUBEPCANbHbIMU Pe2YIIMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnvlie no3nasamenvmvle Oeilicmsus, 0Oecnevusarom
Gdopmuposarue 6A306bIX KOSHUMUBHBIX NPOUECCO8 00yuarouuxcs (oceoeHue
Memoo08  NO3HAHUA — OKpYJcanowe20 Mupa; HNpUMEHEeHUe  JOSUYECKUX,
UCCIe008amenbCKux onepayutl, ymeHut pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue AecTBU:

e BBISBIIATH u XapaKTepHU30BaTh CYIIIECTBEHHBIC MIPU3HAKU

MaTEMaTHYECKUX OOBEKTOB, IOHITHHN, OTHOIIECHUH MEXIY TOHITHIMHU;
dbopmynrpoBaTh OTIpeICICHUS TTOHSITUH; yCTaHaBINBAThH



CYIIIECTBEHHBIN IPU3HAK KJIACCUPUKAIINU, OCHOBAHUS JIJIs 0000IICHUS 1
CpaBHEHUS, KpUTEPHUH IPOBOJAUMOIO aHAIIN3A;

BOCIIPUHUMATh, (POPMYJIHpPOBATH U TMPEOOpPA3OBBIBATH CYXKICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, €UHUYHbIC, YACTHBIE U OOIIHUE;
YCIIOBHBIE;

BBISIBJIATH ~ MaT€MaTUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSA3M H
OpOTUBOpEUMsl B (pakTax, JAHHBIX, HAOMIOACHUSX U YTBEPXKICHUSX;
npeaiaratb  KpUTEPUM  [JI1  BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTHUBOPEUNIL;

JIeNaTh BBIBOJABI C MCIIOJB30BAHUEM 3aKOHOB JIOTHKHU, JE€IYKTUBHBIX U
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI M0 aHAJIOTUH;
OPOBOJUTH  CAaMOCTOSITEJIBHO  JOKA3aTelIbCTBA  MaT€MATHYECKHUX
yIBEpXACHUW  (mpsAMble W OT  NPOTHBHOIO),  BBICTPAUBATH
apryMeHTaluI0, TPUBOJAUTH IPUMEPBI U KOHTPIIPUMEPHL; 0OOCHOBBIBATH
COOCTBEHHBIE CYKJIEHUS U BBIBOJBL;

BBIOMpATh croco0 pelieHusi yueOHOM 3aJaduu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIIEHHUS, BbIOMpaATh HaumbOojee MNOAXOASAIUNA C Yy4ETOM
CaMOCTOATEIIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/bLCKHe 1eiiCTBUS:

WCIOJB30BaTh  BOMPOCHl  KAaK  HMCCJIEAOBATEIbCKUN  MHCTPYMEHT
no3HaHus; GOPMYIUPOBATH BOMPOCH], (DUKCUPYIOIIUE MPOTUBOPEUUE,
npo0iieMy, yCTaHABIMBATh UCKOMOE U JaHHOE, (hOPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIHUI0, MHEHUE;

MPOBOAUTHL  CAaMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  AKCIEPUMEHT,
HCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOro
0o0BbeKTa, SBICHUS, TMPOIECCA, BBHISBICHUIO 3aBHUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSIMU, TIPOIECCAMU;

caMOCTOSITeNIbHO  (OpPMYyJIUpPOBAaTh OO0OOIIEHHS ¥  BBIBOJBI  TIO
pe3ynbTaTaMm MPOBEAEHHOTO HAOIOJEHUS, MCCIEIOBAaHMUs, OLIEHUBATh
JIOCTOBEPHOCTH MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000OIICHUI;
MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHUE IMPOLECCA, a TAKKE BBIIBUTATh
MPENOJIOKEHHS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

PabGora ¢ unpopmaumeii:

BBISIBIISATH Je(DULIUTH HHGOPMAIIUH, TaHHBIX, HEOOXOAMUMBIX ISl OTBETA
Ha BOIIPOC U ISl pELIEHUS 33]1a4u;

BbIOMpaTh HMH(OPMALMIO W3 HUCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIU3UPOBATh, CUCTEMAaTU3HPOBATH U MHTEPIPETUPOBATH
uH(GOPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS,



e CTPYKTYpUpOBaTh HWHGPOPMAIUIO, MPEACTABIATh €€ B pa3IMYHBIX
(dopMax, WITIOCTPUPOBATH TpadUIECKH;

e OIICHMBAaTh  HAAEKHOCTH  MHPOPMAMM 1O  CAMOCTOSITEIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvHvle KOMMyHUKamugHble Oelicmeus, 00ecnedusarm

cPopMUPOBAHHOCb COYUATILHBIX HABLIKOG 0OYUAIOUJUXCSL.

OO0menne:

e BOCHpPUHUMATh U (HOPMYIUPOBATh CYXKICHHS B COOTBETCTBUH C
YCIOBUSIMU U LEJSIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, JABATh MOSICHEHHUS 1O
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MMOJYYEHHBII pe3yJIbTar;

e B X0Ji¢ 00CYyXJEHHUs 3a7aBaThb BOIPOCHl IO CYIIECTBY OOCYXAaeMOM
TEMBI, IPOOJIEMBI, pelIaeMoi 3a/1aul, BbICKa3bIBaTh UJCH, HallCJICHHbIE
Ha TMOWUCK pPEUIEHMS; COIMOCTAaBISATh CBOM CYXICHHUS C CYXICHUSIMU
IPYrUX YYaCTHUKOB JHAJIOTa, OOHApYXUBATh pa3IMuU€ U CXOACTBO
MO3ULIMIA; B KOPPEKTHOU (opme (GopMyIHpoBaTh pa3HOIrIacHsi, CBOU
BO3paXXCHUS;

e IIPEACTABIIATH  pE3yJbTaThl  pElIEHUs  3aJayd, OSKCIEPUMEHTAa,
UCCJIEIOBAaHMs, TMPOEKTa; CaMOCTOSATENbHO  BbBIOMpaTh  (dopmar
BBICTYIUIEHUSI C Y4Y€TOM 3aJady TMpe3eHTalUd U OCOOEHHOCTEU
ayJIUTOPHH.

CoTpyaHu4ecTBo:

e IIOHMMATh M  UCHOJIB30BaTh  IPEUMYyIIECTBA  KOMAHIHOH U
MHJUBUyaJIbHOW pabOThl MpU PEIIeHUH Y4eOHBIX 3a7ad; MPUHUMATh
LeJIb COBMECTHOM  JESTENIbHOCTH, IUIAHUPOBATh  OPraHU3AIUIO
COBMECTHON paloThl, pacHpenessiTb BUAbl pabOT, JOTOBapUBATHCA,
o0CyXmath TMpoIecC H pe3yiabTaT paldoThl; 0000maTh MHEHUS
HECKOJIbKUX JIFOJCH;

e y4YacTBOBAaTh B TPYNIOBBIX (opmax paboTbl (0OCyXkIaeHus, OOMeH
MHEHUH, «MO3TOBBIE IUITYPMbI» U UHBIE); BBIMOJIHATH CBOIO YaCTh padOThI
U KOOPAVMHUPOBATH CBOM JEHUCTBHUS C JIPYTMMHU YJE€HAMU KOMAaHBL;
OLICHHMBATh KaYeCTBO CBOETO BKJaJia B OOIIUI MPOAYKT MO KPUTEPUSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

3)  Vuueepcanvuvie — pezynamuenvle  Oeticméus,  0becnewusaon

Gopmuposarue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.

Camoopranusanus:

e COCTaBJIAThH IUIAH, AITOPUTM PEIICHUS 3a]]a4l, BEIOUpATh CIIOCO0
pelIeHus ¢ YYETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX



BO3MO>KHOCTEH, apTYMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHui ¢ y4éToM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb:

e BJAJNETh HaBbIKAMH TI03HABATEIBHOW pEQEKCHH KaK OCO3HaHUSA
COBEPLIAEMBIX JEHCTBUI U MBICIUTEIBHBIX IIPOLECCOB, UX PE3YJIBTATOB;
BJIQJIETh CHOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIA TMpolecca u
pe3yJbpTara peleHnusl MaTEMaTUIECKOM 3a/1auu;

e IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IpPH PEIICHUU
3a1a4¥, BHOCUTH KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HANJEHHBIX  OLIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

e OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa II€JIM U YCIOBUSAM, OOBSACHATH
IIPUYUHBI JOCTHKEHUS WA HENOCTHKEHUS PE3YIIBTATOB IESITENBHOCTH,
HaxOJIUTh OIIMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBatTh MOHITUSMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpuMeHsTh aKCMOMBI CTEPEOMETPUU M CIEJCTBUS U3 HUX MPU PEIICHUU
reoOMEeTPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMM: MAPAJUIENBHOCTh W MNEPIEHAUKYISIPHOCTH
MPSMBIX U IJIOCKOCTEM.

KnaccudunupoBaTh B3aMHOE PaCIOIOKEHUE MPAMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHSATUSIMU: JIBYTPaHHBINA YroJj, TpaHd JABYIPAHHOTO Yrija,
pedpo MBYTPaHHOTO YIJIa; TMHEHHBIN yroyl ABYTPAHHOTO YIJIa; TpaaycHas Mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBINMYKJIBIA W HEBBITYKJIIbIN
MHOT'OTPaHHHUK, JIEMEHThI MHOTOI'PaHHUKA, MPAaBUJILHBI MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUABbl MHOTOIPAHHUKOB (MUpamMuia; Mpu3Ma,
MPSIMOYTOJIBHBIN TTapaJlIeenunes, Ky0).

KnaccudunupoBaTh ~ MHOTOTpaHHUKHM,  BbIOMpass  OCHOBAaHUS A
kjaccudukanuu (BBINYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH; MPAaBUIIbHBIC
MHOTOT'PaHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBbI, NTapaJlIeIeIUIEebl).

OrnepupoBaTh NOHATUSAMMU: CEKYIIAs JIOCKOCTh, CCUEHUE MHOTOTPAHHUKOB.

OOBIICHATH TPUHITUIIBI TIOCTPOSHUS CEUYEHUH, UCTIONB3YS METO/ CIIEIIOB.



CtpouTh cCe4eHHs] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOJHATH
(BBIHOCHBIC) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD: BUA
CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaXOXKJE€HUE T€OMETPUUYECKUX BEJIMYMH MO 0Opasiam
WJIM AJITOPUTMaM, IPUMEHSS U3BECTHBIE AHAIMTUYECKUE METO/BI IIPU PEILICHUH
CTAaHJAPTHBIX MATEMATUYECKUX 3a7a4 HA BBIYMCIICHUE PACCTOSIHUN MEKY JBYMS
TOYKaMH, OT TOYKH [JO MNPSIMOM, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIAMHUCS PSIMBIMHU.

Pemarp 3aaun Ha HaXOXKJI€HUE F€OMETPUUECKUX BEJIUYMH 1O 00paslamM
WJIM AITOPUTMaM, PUMEHSS U3BECTHBIE AHAIUTUYECKUE METO/BI ITPU PEIICHUH
CTAaHJAPTHBIX MAaTEMAaTHYECKMX 3a1a4 HAa BBIYMCICHUE VYIJIOB MEXAY
CKPCILMBAIOIIAMUCA IMPSAMBIMU, MEXAY IPAMOM M IUIOCKOCTBIO, MEXAY
IIJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Boruucnsate 00bEMBI U IUTONIAIM TOBEPXHOCTEN MHOTOTPAaHHUKOB (TIpU3Ma,
nupamMujia) ¢ NOpPUMEHEHHUEM (QOpMyYJ; BBIYHCIATH COOTHOUIEHUS MEXIY
IJIOIIASIMU TOBEPXHOCTEHN, 00BEMAaMU NTOT0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATUAMHU: CUMMETPHSI B NPOCTPAHCTBE; LIEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CHUMMETPUH (PUTYPHI.

N3Bnekath, NpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHMOpPMALUIO O
MIPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUTypax, MPEICTABICHHYIO Ha YepTexKax
U PUCYHKAaX.

[TpumensiTh reomerpuueckue (akThl JUIsl PEIIEHUs CTEPEOMETPUUYECKHUX
3a1a4, IMPEANOJIAraloluX HECKOJBbKO IIaroB pEelIeHUs, €eCIU YCIIOBUS
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

[IpuMeHsaTs mpocCTEWIIME MPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOoaNTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U
YKW3HU, pPACTIO3HABATh POSIBJIEHNE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMyYEHHBIE 3HAHUS HA MPAKTUKE: aHATU3UPOBATH PEATIbHbBIC
CUTyallud W TPHUMEHATh U3YUYEHHBIEC IOHATHS B IPOLECCE MOWCKA PELICHUS
MaTeMaTH4eCcKu C(HOPMYJIUPOBAHHON MpPOOJIeMbl, MOIEIUPOBATH pPEAbHBIC
CUTyallun Ha S3bIKE TE€OMETPHUM, HCCIENOBATh ITIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX TOHITHM M TeopeMm, amnmapara anreOphl;
pemarh NpakTHYECKUE 3a/1aud, CBA3AHHBIE C HAXOXKIAECHUEM TI'€OMETPUYECKHUX
BEJINYMH.

11 KITACC



OnepupoBarh MOHATHAMM: LWIMHIPUYECKAs MMOBEPXHOCTh, 00pa3yrolne
UUJIUHAPUYECKON  MOBEPXHOCTH; UWIMHAP; KOHUYECKas IMOBEPXHOCTD,
oOpa3yrolire KOHUYECKON OBEPXHOCTH, KOHYC; CepruyecKasi HOBEPXHOCTb.

Pacnio3znaBaTh Tena BpaieHus (LMIMHAP, KOHYC, cepa u map).

OOBICHATH CITOCOOBI MMOTYYEHHUS TS BPAIICHHUS.

KrnaccudunupoBaTs B3auMHOE pacnoioskeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMM: LIAPOBOM CErMEHT, OCHOBAaHHE CErMEHTA,
BBICOTA CETMEHTA; IAPOBOI CJI0I, OCHOBaHME ILIAPOBOTO €051, BHICOTA LIAPOBOTO
CJI0S1; IAPOBOU CEKTOP.

Boruucnate 00bEMBI M IUIONIAAM  TMOBEPXHOCTEH TeNl BpallleHHS,
Tr€OMETPUYECKUX TEJ ¢ TPUMEHEHUEM (HOpMYII.

OnepupoBaTb NOHATHUAMU: MHOTOTPAaHHMK, BIIMCAaHHBIA B cdepy u
OMHCaHHBIM OKOJIO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHUK WM TEIO
BpalICHUSI.

BBIYUCHATE COOTHOIIEHHS MEXTY IUIOIIAASIMU TTOBEPXHOCTEN U 00BEMaMU
MOJOOHEIX TEIl.

N300paxaTh n3ydyaemble (UTYpHl OT PYKH U C HNPUMEHEHUEM MPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BbInonHATE  (BBIHOCHBIE) IIJIOCKUME YEPTEKHU M3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUECHHMSI TEJl BPAILICHUS.

W3Bnekatb, MHTEPIPETUPOBATh W MpeoOpa3oBbIBaTh HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, MPeCTaBICHHYIO Ha YepTekKax
U PUCYHKaX.

OnepupoBarh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JEHCTBUSA CIIOKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB M
YMHOKEHUS BEKTOpa Ha YUCIIO, 00BACHATh, KAKUMU CBOMCTBAMH OHH 00JIaAat0T.

[IpuMeHATh NpaBUJIO MapajuIeICIUIIEa.

OnepupoBarh MNOHATHSAMHU: JEKAPTOBbI KOOPJAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJlyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, Yroj
MEXAY BEKTOpaMH, CKaJSIPHOE MPOU3BEIEHUE BEKTOPOB, KOJJIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPHI.

Haxonute cymMMy BEKTOPOB M NPOM3BEACHHE BEKTOpPA HA YHUCIO, YroJ
MEXAY BEKTOpAMH, CKaISIPHOE MPOU3BENICHUE, PACKIAAbIBaTh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh MIIOCKOCTh YPAaBHEHUEM B JE€KaPTOBOW CHCTEME KOOPAHMHAT.

[TpumensTh reoMerpuueckue (akThl JUIsl PEIIEHUs CTEPEOMETPUUECKHUX
3a/1a4, MPEANoJaralolIMX HECKOJbKO [IaroB pEHIeHUs, €CIU  YCJIOBHS
IPUMEHEHUS 33J]aHbl B IBHON (popMe.



Pewmate npocreiimme reoMeTpuuecKie 3aa4d Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOI'O METO/A.

Pemare 3amaum Ha JOKa3aTEIbCTBO MATEMATHYECKUX OTHOILICHUA U
HaXOXJECHUE TEOMETPUYECKUX BEJIMYUH M0 o00paslaM WM alropurMmam,
MIPUMEHSS M3BECTHBIE METOJbl NPH PEIICHUH CTaHAAPTHBIX MATEMaTHYECKUX
3aaad.

[IpuMeHsATh MpOCTEWIIME MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOJE U
’KU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOy4eHHbIE 3HAHUS Ha MPAKTHKE: aHAIU3UPOBATh peajbHbIC
CUTyallUM W TNPHUMEHITh U3YyYECHHBIC IOHATUSA B IPOLECCE IOMCKA PEIICHHUS
MaTeMaTUYeCKd CGHOpPMYJIUPOBAHHON MpOOIEMBbl, MOJAEIUPOBATH pealbHbIC
CUTyallUM Ha S3bIKE€ TE€OMETPUH, HCCIEAOBATh IOCTPOECHHBIE MOJEIH C
HCIIOJIb30BAHUEM T'€OMETPUYECKUX MOHITHUI M TEOopeM, amnmapara anreOpsl;
pemiaTh MPaKTUYECKHE 3a/1ayd, CBSI3aHHBIE C HAXOXJACHUEM TIE€OMETPUYECKHX
BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/n

HaumenoBanue pa3jiesioB
H TeM MPOrpaMmbl

BBenenue B ctepeoMeTpuio

IIpsiMbIE U TNIOCKOCTH B
IIPOCTPAHCTBE.
[TapayienbHOCTB IPSIMBIX
1 TUIOCKOCTEN
IlepneHquKyIsIpHOCTD
IPSIMBIX U IJIOCKOCTEN
VYTribl MEXKAY OPSIMBIMU U
IUIOCKOCTSIMU

MHororpanHuKu

OO6BEMBI MHOTOI'paHHUKOB

HOBTOpCHI/ICZ CCUCHUA,
pacCTOAHUA U YTJIbI

OBIIEE KOJIMYECTBO YACOB
10 ITPO'PAMME

KoaudecTBO 9acoB

10

12

12

10

11

68

KonTposibHbIe padoThl

JuaexkTpoHHbIe (HU(pOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

https://myschool.edu.ru

https://myschool.edu.ru

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/
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11 KITACC

Ne
n/n

OBIIEE KOJIMYECTBO

HaumenoBanue
pa3aeyioB U TeM
NMPorpamMmbl

Tena BpameHus
OOBEMEI TEN

Bexkrops!l n
KOOPJIMHATHI B
IIPOCTPAHCTBE

[ToBTOpEHHE,
000011eHNE,
cHUCTEeMaTU3alus
3HAHUM

YACOB I10
I[TPOT'PAMME

KoaudecTBO 9acoB

Bcero

12
5

10

34

KonTpoJbHbIe
padoThI

1

1

1

3

IpakTnyeckue
padoThI

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl






IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoauyecTBo yacos
Y
w/n Tema ypoka Beero KOHTpOJIbHBIE Jara uzyyenus

padoThI

OCHOBHBIE TIOHSTHS
CTEPEOMETPHUH: TOUKA,
npsiMasi, MI0CKOCTb,
npoctpancTBo. [IpaBuna
1 M300paKeHHs Ha PUCYHKAX: 1 0 05.09.2023
U300paKeHMs IIIOCKOCTEH,
HapaJIeIbHBIX MPSIMbBIX
(OTpe3KOB), cepeaHBI
oTpe3Ka

ITonsTHA: Iepecekaronecs

[LIOCKOCTH, 1 0 08.09.2023
HepeCCKaIOH_[I/ICCH HpHMaH u

ITJIOCKOCTDH

ITonsTHA: Iepecekaronmecs

fiocKoctH, 1 0 12.09.2023

NepeceKkaronmec npsamasa u
IIJIOCKOCTh

DJIeKTpOoHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/
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3HaAKOMCTBO C
MHOI'OrpaHHUKaMU,
U300paxeHue
MHOTOI'PAaHHUKOB Ha
pUCYHKaX, Ha
MIPOCKITMOHHBIX YEPTEIKAX

HavanbHbie cBeieHUs 0 KyoOe
U TIUpaMu/Ie, UX Pa3BEPTKH U
mozenu. CeueHus
MHOTOI'PAaHHUKOB

Hauanbsubie cBeieHus o kyoe
U TIUPaMUJIE, UX Pa3BEPTKH U
mozenu. CeueHust
MHOTOT'PaHHHKOB

ITousiTue 00
aKCHOMAaTHYECKOM
MMOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBHS U3 HHUX

ITousiTne 00
aKCHOMAaTHYECKOM
MOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

15.09.2023

19.09.2023

26.09.2023

29.09.2023

03.10.2023

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/
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10

11

12

TTonsTuEe 00
AKCUOMATUYECKOM

MOCTPOCHUU CTEPEOMETPHUU:

aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[Tousatue 00
AKCUOMATUYECKOM

MOCTPOCHUU CTEPEOMETPHUU:

AKCHOMBI CTCPCOMECTPHUU U
CJIICACTBHUA U3 HUX

B3aumHoe pacronoxenue
IPSIMBIX B IPOCTPAHCTBE:
nepecekarommecs,
napajulesibHbIe U
CKpEIIMBAOIINECS IPSIMbIE

[TapamienbHOCTE NPSAMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
napaijaCJIbHbIC ITPAMBIC B
IIPOCTPAHCTBE;
NapajuIeIbHOCTD TPEX
IPSIMBIX

06.10.2023

10.10.2023

13.10.2023

17.10.2023

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/
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13

14

15

16

17

18

19

20
21

[TapamienbHOCTD IPSAMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapannenbHOCTh NPSIMON U
IJIOCKOCTH

VYTJIBl C COHAIIPABICHHBIMH
CTOpPOHAMH

VYros Mexay NpsMbIMU B
IPOCTPaHCTBE

VYros Mexay NpsMbIMU B
IIPOCTPAHCTBE

[TapamiensHOCTH
IJIOCKOCTE: napasijiesibHbIe
IJIOCKOCTH

CaolicTBa napamieabHbIX
IIJIOCKOCTEMN

IIpocreiimne
POCTPaHCTBEHHBIE (PUTYPBI
Ha IJIOCKOCTH: TETpasap,
KyO, mapasuiesnenumnes

ITocTpoenue ceuenni

[Toctpoenue ceuenuit

20.10.2023

24.10.2023

27.10.2023

07.11.2023

10.11.2023

14.11.2023

17.11.2023

21.11.2023
24.11.2023

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/
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22

23

24

25

26

27

28

KonTtponbHas pabora o
teme "lIpsiMble U MIIOCKOCTH
B IIPOCTPAHCTBE.
[TapamienbHOCT IPSAMBIX U
I0CKOCTEN"

[IepnieHAUKYIAPHOCTD
IIPSIMOM U TUNIOCKOCTH:
NEPIEHAUKYJISIPHBIE IIPSIMBbIE
B [IPOCTPAHCTBE

HpHMLIe ImapayicJIbHbIC 1
MNEPNCHAUKYIIAPHBIC K
IIJIOCKOCTH

HpHMLIe ImapayicJIbHbIC 1
MNEPNCHAUKYIIAPHBIC K
IIJIOCKOCTH

[Ipn3nak
NEPIEHANKYJIAPHOCTH
IPSAMOM U INIOCKOCTH

[Ipn3nak
NEPIEHANKYJIAPHOCTH
IPSIMOM M TNIOCKOCTH
TeopeMa o npsmoit
NEePHEHANKYIISIPHON
IUIOCKOCTH

28.11.2023

01.12.2023

05.12.2023

08.12.2023

12.12.2023

15.12.2023

19.12.2023

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/
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29

30

31

32

33

34

Teopema o npsimoit
NEPIEHANKYIIIPHON
IIJIOCKOCTH
Teopema o npsimoit
NEPIEHANKYJIIPHON
IIJIOCKOCTH

[lepnienaukymnsip u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH,
paccTosiHue OT MPAMOU 110
IJIOCKOCTH

[TepnienqukyIsap u
HAKJIOHHBIE: PACCTOSHUE OT
TOYKH OO0 IINIOCKOCTH,
paccTositHue OT MPSAMOU 110
IUIOCKOCTH

Ilepnenaukynsp u
HAKJIOHHBIE: PACCTOSTHUE OT
TOYKH J0 IINIOCKOCTH,
paccTositHue OT MPSAMOU 110
IUIOCKOCTH

[epnienaukynsp u
HAKJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTH,
paccTosiHuE OT IPSMOH 10
IUIOCKOCTH

22.12.2023

26.12.2023

29.12.2023

09.01.2024

12.01.2024

16.01.2024

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/
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35

36

37

38

39

40

41

42

43

VYrisl B IPOCTPAHCTBE: Yol
MEXAy IpsIMOHN U
IUIOCKOCTBIO

JByrpanHbIi yrod,
JIMHEWHBIN yroJ

JBYTPaHHOIO yria
JByrpanHbIi yrod,
JIMHENUHBIN yro

JIBYTPAHHOIO yria

[IepnieHAUKyYIAPHOCTD
IUIOCKOCTEM: MPU3HAK
NEPIIEHUKYJIIPHOCTH ABYX
IJIOCKOCTEMN
[IepnieHAUKyYIAPHOCTD
IUIOCKOCTEM: MPU3HAK
NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[IepnieHAUKyYIAPHOCTH
IIJIOCKOCTEN: MPU3HAK
NEPIEHIUKYIPHOCTH ABYX
IIJIOCKOCTEMN

Teopema o Tpéx
NEePIEeHIUKYIIpax
Teopema o Tpéx
NEPIEHUKYIIIpax
Teopema o Tpéx
NEPIIEHUKYIIIpax

19.01.2024

23.01.2024

26.01.2024

30.01.2024

02.02.2024

06.02.2024

09.02.2024

13.02.2024

16.02.2024

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/
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44

45

46

47

KonTtponbHas pabora o
TeMaM
"IlepnieHIUKYISIPHOCTD
MPSAMBIX U IJIOCKOCTEN" U
"VTIael MeXAy NPSIMBIMU U
IJI0CKOCTSIMU"

IToHsiTHE MHOTOTPaHHUKA,
OCHOBHBIE 2JIEMEHTHI
MHOTOTPAaHHUKA, BBITYKJIBIE
1 HEBBINTYKJIbIE
MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTPaHHUKA

[Ipu3ma: n-yronsHas
npU3Ma; TpaHk U OCHOBAHUS
TIPU3MBI; TIpsIMast U
HAKJIOHHASI TPU3MBI;
0OKOBas U ITOJHAS
MOBEPXHOCTh TIPU3MBI

[Tapamenenunen,
IPSIMOYTOJIBHBIN
napajuleeumnes 1 ero
CBOMCTBA

20.02.2024

27.02.2024

01.03.2024

05.03.2024

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/
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48

49

50

[Inpamuia: n-yrosapHas
nMpamMua, rpaHu u
OCHOBaHUE NIUPaMUbL;
O0KOBast U NOJHAA
IIOBEPXHOCTb TUPAMHU/IBI;
IIPABWJIbHASA U yCEYEHHAs
nupaMua

[IpaBunbHbBIE
MHOTOTPaHHUKU: TIOHATHE
IIPABUJIBHOTO
MHOT'OTPaHHMKa;
IIPaBWJIbHAS IIPU3Ma U
IIPaBWJIbHAS IUPAMMIA;
IIpaBUJIbHAsL TPEYTOJIbHAS
nupaMuJia U NpaBUIbHBIN
TeTpa’ap; Kyo

IIpencrasnenue o
IIPABUJIBHBIX
MHOTOIPAaHHHUKAX: OKTadIp,
JOJIEKAdP U UKOCAdIP.

12.03.2024

15.03.2024

19.03.2024

https://myschool.edu.ru/

http://www.edu.ru

https://myschool.edu.ru/
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51

52

53

Cummerpus B
IIPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEJIBHO TOUYKH,
HPSMOM, IIIOCKOCTH.
OJeMeHTbl CUMMETPUH B
nupamuiax,
napajenenuneax,
IIPABUJIbHBIX
MHOTOTpaHHHUKaX

Brruncnenue 31eMeHTOB
MHOTOTPaHHHUKOB: p&opa,
JUarOHaJH, YTkl

[Tnomans 6oxoBOI
MOBEPXHOCTHU M MOJTHOMN
MOBEPXHOCTHU MPSAMON
HPU3MBI, TUIOIIAb
OCHOBaHHUH, TeopemMa o
OOKOBOI TOBEPXHOCTHU
IPSAMOM TIPU3MBI

22.03.2024

02.04.2024

05.04.2024

http://www.edu.ru/

http://www.edu.ru/

http://www.edu.ru/
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54

55

56
57
58
59
60
61
62
63

64

65

IIinomans 60KOBOM
MOBEPXHOCTH U
IIOBEPXHOCTU IIPaBUIIbHOU
MMpaMUIbI, TEOpEMa O
Iomaay OOKOBOU
MOBEPXHOCTH YCEUEHHON
MTHPaMU/IbI

KonTtponpsHas pabora o
teme "MHororpaHHuku"

[Tonsitre 06 06bEME
O0bEM upamMuIbl
O0BEM TUpaMu bl
O0bEM upamMuIbl
O0BEM TUpaMuIbI
O06bEM pU3MBI
O06BEM npu3MBbI
O06BEM npu3MBbI

KonTposabHas pabora no
teme "O0bEMBI
MHOTOTPaHHHUKOB"

[ToBTOopenue, 06001IEHNE
CHUCTeMaTU3als 3HaHU.
[TocTpoeHue ceueHunii B
MHOTOTpaHHHUKE

e

O O O O O o o o

09.04.2024

12.04.2024

16.04.2024
19.04.2024
23.04.2024
26.04.2024
30.04.2024
03.05.2024
07.05.2024
10.05.2024

14.05.2024

17.05.2024

http://www.edu.ru/

http://www.edu.ru/

http://www.edu.ru/

http://www.edu.ru/

http://www.edu.ru/

http://www.edu.ru/

http://www.edu.ru/

http://www.edu.ru/

http://www.edu.ru/

http://www.edu.ru/
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66

67

68

[ToBTOpenue, o6o0IIeHNE
CcUCTEMaTU3alus 3HAaHUM.
Brruucnenue paccrosHu:
MEXy IByMsI TOUKaMH, OT
TOYKH /10 MIPSAIMOH, OT TOUKHU
JI0 TUIOCKOCTH, MEXIY
CKPELIMBAIOIUMUCS
IPSIMBIMU

Nrtorosas KOHTpOJIbHAS
pabora

[ToBTOpEeHME, 0000IIEHNE
CUCTEeMAaTH3aIHs 3HaHWMH.
Brpruncnenue yrios: Mexay
CKPEITUBAOIINMUCS
MPSIMBIMHU, MEXTY TIPSIMOU U
MJIOCKOCTBIO, JBYTPaHHBIX
YTJIOB, YTJI0B MEXIY
IUIOCKOCTSIMH

OBILIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

68

21.05.2024

24.05.2024

28.05.2024

http://www.edu.ru/

http://www.edu.ru/

http://www.edu.ru/
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11 KITACC

Ne
n/
n

Tema ypoka

Cdepa u map: ueHtp,
pamuyc, tuamerp;
IUIOINA/b TOBEPXHOCTH
chepsl

Bzaumnoe
pacrnosioxeHue cepsl u
IJIOCKOCTH;
KacaTenbHasl MI0CKOCTh
K cepe; mIomaab
cdepsl

N300paxkenue cgepsl,
Iapa Ha TIIOCKOCTH.
Ceuenus mapa

KoaudecTBO 9acoB

Bcero KonTpoabubie
padoThI
1
1
1

IIpakTn4yeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl



[unuHapuaeckas
IIOBEPXHOCTb,
oOpasyroiue
LWJIHHIPUYECKON
IIOBEPXHOCTH, OCh
LWJIHHIPUYECKON
IIOBEPXHOCTHU

[MunuHap: OCHOBaHUS U
OOKOBast MOBEPXHOCTD,
o0pasyromias u och;
IoIaabs OOKOBOH 1
IIOJIHOM ITOBEPXHOCTHU

N3o0pakeHue
IUJIUHAPA HA
mockocTH. Pa3zBéprka
nunuHApa. CedeHust
HUATUHAPA
(TITOCKOCTHIO,
napauieTbHON UITn
NEepPHEHIUKYISIPHONH OCH
HUAJTUHAPA)



10

Konnueckas
MOBEPXHOCTb,
oOpasyroiue
KOHMYECKOM
MMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOMN
MMOBEPXHOCTHU

Konyc: ocHOBaHue 1
BEpIINHA, 00pa3yromas
Y OCh; TIJIONIA/Ib
OOKOBOM U MOJTHOM
IIOBEPXHOCTH

VYceu€HHblil KOHYC:
00pa3yrolIye U BbICOTA;
OCHOBaHHMA U OOKOBast
MIOBEPXHOCTh

N300pakeHune KoHyca
Ha MJIOCKOCTH.
Pa3BépTKa KOHYCa.
Ceuenus KoHyca
(TIIOCKOCTHIO,
napasieIbHON
OCHOBAHHIO, U
IJIOCKOCTBIO,
MPOXOJIAIIEH yepe3
BEPIINHY)



11

12

13

14

15

16

17

KomMOuuarms ren
BpaIlieHus u
MHOTOIPAHHUKOB

MHoOrorpaHHuk,
ONMCAHHBIN OKOJIO
cdepsr; chepa,
BIIMCAHHAS B
MHOTOTPaHHUK WA B
TEJIO BpallleHus

[Toustue 06 00BEME.
OCHOBHBIE CBOWCTBA
00BEMOB Tell

O0BEM IUIMHAPA,
KOHYycCa

O06béM mapa u
iomaapb chepsl
ITonoOHbBIE TENA B
MIPOCTPAHCTBE.
COOTHOIICHUS] MEXKTY
TLJIOIIASIMU
ITOBEPXHOCTEH,
00BEMaMH TOHOOHBIX
Tell

KonTponbhas pabota
o remam "Tena



18

19

20

21

22

BpamieHus" u "O0beMbl

"

TCII

BCKTOP Ha IJIOCKOCTHU U
B IIPOCTPAHCTBC

Cnoxenue u
BBIYHUTAHUC BeKTOpOB

YMHOXEHUE BCKTOpa Ha
YHCJIO

Pa3znosxxenne BexTopa 1o
TPEM HEKOMILJIaHAPHBIM
BekTtopam. IIpaBuiio
napajulieJenune1a

Pemenne 3amau,
CBSI3aHHBIX C
IIPUMEHEHHEM ITPABUII
JIEHCTBUN C BEKTOPAMHU



23

24

25

26

27

IIpssmoyrosbHas
crucTemMa KOOpJAuHAaT B
MPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimue 3a7a4u B
KOOpJAMHATAX

Yron mexny
BekTopamu. CkaysspHOe
MIPOU3BEICHUE
BEKTOPOB

Brraucnenue YrijioB
MCXKAY NPSAMBIMHA U
IIJIOCKOCTAMU

KoopannatHo-
BEKTOPHBIN METOJ IIPU
peleHnn
TEOMETPUUECKUX 3a7a4

KonTponbnas padota
no teme "BexTopsl u
KOOpJMHATHI B
npocTpaHcTae”



28

29

30

31

IToBTOpEHME,
00001IeHNE 1
cucTeMaTu3aIus
3HaHU. OCHOBHBIE
¢burypsl, GpakThl,
TEOpEMBI Kypca
IUTAHUMETPUH

[ToBTOpEHHE,
0000111EHHE U
cHUCTEeMaTH3aIus
3HaHu. OCHOBHBIE
¢burypsl, QpaxTsl,
TEOpEMBI Kypca
TUTAHUMETPHUH

IToBTOpEHME,
00001IeHHE U
CHCTEMaTH3aIus
3HAaHUU. 3agaun

IJIAaHUMETPUU U MCTOIBI

UX PELICHUs

IToBTOpEHME,
00001IeHHE U
CHCTEMATHU3AIIH
3HaHW#. 3amaun

IIAaHUMETPHUU U METOAbI

WX PELICHUs



32

33

34

IToBTOpEHME,
00001IeHNE 1
cucTeMaTu3aIus
3HaHU. OCHOBHBIE
¢burypsl, GpakThl,
TEOpEMBI Kypca
CTEpeoOMETpUHn

Nrtorosas KOHTpOJIbHAS
pabora

[ToBTOpEHHE,
0000111eHE U
CHCTEeMaTH3aIus
3HAHHUHI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34






YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsia JI.C., byry3zos B.®., Kanomues C.b. u
npyrue, AkunonepHoe obiectBo «M3natenbctBo «IIpocBenieHne»

* Maremaruka. ['eometpust / Mep3msik A.I'., Homuposckuii JI.A., [TonsakoB
B.M.; nox penakiueii [logonbckoro B.E, O01iecTBO ¢ orpaHnyeHHON
OoTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PADy;
Ax1monepHoe o6miectBo «M3narensctBo «lIpocBemienue»
I'eomeTpus,10-11: yueb. qis obmeoopazosar. yuapexaennit/ JI.C.AtanacsH,

B.®.byry308, C.b.Kagomiies u ap/ M.: [Ipocsernienne

METOANYECKHUE MATEPHUAJIBI JIUISA YHUTEJIA
C.M.Caaksn, B ®@. byry3os/ U3yuenue reomerpuu B 10-11 kiaccax, M.:

[Ipocsemenune

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

htt://www.edu.ru

http://fcior.edu.ru

https://myschool.edu.ru
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