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HOACHUTEJBHAASA 3AIIMCKA

PaGouass mporpamma ydeOHOTO Kypca «['eomerpus» 0a30BOro ypOBHS s
oOyuatomuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepanbHOTO
rocyJIapCTBEHHOTO 00pa30BaTEILHOIO CTaHIapTa CpeaHEro oo1ero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, TMPEABSIBIIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPATULUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanmst mporpaMMbl o0ecrieunBaeT OBJIAJACHHUE KITIOYCBBIMU KOMIIETECHITUSIMH,
COCTaBJISIFONIIIMU OCHOBY VIS CaMOPA3BHUTHS W HEMPEPHIBHOTO OOpa30BaHUSA,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHUSA
JUYHOCTHU 00yYarOIIMNXCS.

HEJU U3YYEHUSA YYEBHOTI'O KYPCA

BaxHocTh ydeOHOro Kypca T€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHusi OOYCIOBJEHA MPAKTUYECKOM 3HAUYMMOCTBHIO METANPEIMETHBIX U
MPEAMETHBIX PE3yIhTAaTOB OOYYCHHS TEOMETPUU B HAIMPABICHUU JMIYHOCTHOTO
pa3BuTus oOydaromuxcsi, (GopMUpOBaHUS (PYHKIMOHAIBHOM MaTeMaTUYeCKOM
IPaMOTHOCTH, U3YUYCHUS IPYTUX YICOHBIX TUCIUIUINH. Pa3BuTne y oOydarommxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W MPOUCXOXKICHUHA TEOMETPUUECKHUX
a0CTpakiMii, COOTHOIIEHUH PEaJTbHOrO0 W HACAIBHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKOW HAyKOW SBICHUA M MPOLECCOB PEATBHOTO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMATHYECKOTO MOJICIUPOBAHUS B HAYIHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYaIUXCs, a TaKKe KAadyeCTB MBIIUICHUS, HEOOXOAMMBIX IS aJanTallid B
COBPEMEHHOM OOIIIECTBE.

I'eomeTpus siBasieTcss oAHUM K3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak oOO€CIeYMBAaeT BO3MOXHOCTb M3yUYEHHS Kak
TUCITUTUTIH €CTECTBEHHO-HAYYHOW HAIMPABIEHHOCTH, TaK M TyMaHUTapPHOU.

Jlornueckoe MbIUIeHUE, (HOPMUpPYEMOE MPU HU3YYEHUU OO0YyUarOIIUMUCS
MOHATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI¢ PCIIEeHUsS TEOMETPUUYCCKUX 3aja4, YMEHHE BBIJIBUTATh U OIPOBEPTaTh
TUIIOTE3bl HETOCPECTBEHHO HCIOJIB3YIOTCS MPU PENICHUU 3a7ad €CTECTBEHHO-
Hay4YHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (PU3HKHU.

YMeHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JIACTSIX NEATEeNbHOCTH ueloBeka. OpueHTalusl 4YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro ColuaibHOro ObITusA, (opMma
OTPAXKEHUSI OKPYKAIOIIETO MHUpPA, YCJIOBUE YCHEUIHOTO IMO3HAHUS W aKTHUBHOTO
npeoOpa3oBaHusi  AEHUCTBUTENbHOCTH. OnepupoBaHUE€  MPOCTPAHCTBEHHBIMU



oOpazaMu O0OBEIMHSAET pa3Hble BUAbl y4eOHOH M TPYIOBOH JESITEIBHOCTH,
ABIISIETCS OAHMM M3 MPO(PECCHOHATHHO BAXKHBIX KA4eCTB, MOATOMY aKTyalbHa
3amadya (GOpMUPOBAHUS y OOYUYAIONIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHHS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUIECKON ACSITEIFHOCTH M0 MHOTHM HAIIPABJICHHUSM.

Llenp ocBoeHMs mporpaMmbl ydeOHOTO Kypca «l'eomerpus» Ha 06a3zoBOM
ypoBHE 0OyueHHsi — o00Ieo0pa3oBaTeibHOE U OOIIEKYJIbTYPHOE pa3BUTHE
oOyyarommxcst  4depe3  oOecleueHre  BO3MOXKHOCTU  MPUOOpETeHUs U
UCIIONB30BAaHUSl CUCTEMATHYECKUX TEeOMETPUYECKMX 3HAHUW W JCHCTBHIA,
CHEeM(PUIHBIX TEOMETPUH, BOSMOKHOCTH YCIEIIHOTO MPOIOJKEHUSI 00pa3oBaHus
0 CIIEIUATBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM HCIOIH30BaHUEM T€OMETPHUH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YypOBHE IMpeIHAa3HAYEHA IS
00yJaromuxcs CpeAHEN HIKOJIbI, HE WCIBITHIBABIINX 3HAUUTENBHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOTO 0011ero oopaszoBanusi. Takum 00pa3zom, oOydaroniuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIME MATEMaTUYECKHUE YMEHUS, CBSI3aHHBIC
co cnenupuKoil TeoMEeTpUM M HEOOXOAUMBIC I KU3HU B COBPEMEHHOM
oOmecTBe. Kpome 3TOro, OHM MMEIT BO3MOXHOCTh M3YyYHTh F€OMETPHIO OoJiee
ry00Ko, €clii B JalbHEHIIeM BO3HUKHET HEOOXOIWMOCTh B TE€OMETPHUYECKHX
3HAHUAX B MPOPECCHOHATHHON ACSITENFHOCTH.

JIOCTH)KeHHE TeNH OCBOCHHS MPOrpaMMbl  00ECIIEYMBAECTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopureTHBIMH 3aJadaMH  OCBOGHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax sBISrOTCS:

e (opMupoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK dYacTh MHUPOBOI

KyJbTYPBI M OCO3HAHHE €€ B3aMMOCBS3H C OKPYKAIOUIIM MHPOM;

e (opMupoBaHHE MPEACTABICHUS O MHOTOTPAHHHKAX W TellaX BpaICHHUS
KaK O BOXHEHIINX MaTEeMaTHYECKUX MOJENSIX, O3BOJSIONUX OMUCHIBATDH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHHE YyMEHHsI paclO3HABaTh Ha YEPTEekKax, MOJEIIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

e OBJIAJICHUE METOJIAaMHU PEIICHHUsS 33Ja4 Ha MOCTPOCHHUS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSIMH O
MHOTOTPaHHHUKAX U TeJIaX BPAILICHHUS U UX OCHOBHBIMU CBOICTBaMH;

e OBJIAJEHUE  QITOPUTMAMH  pEHICHUS  OCHOBHBIX  THIIOB  3ajady;
¢opmMupoBaHne yMEHHS TPOBOAUTH  HECIOXKHBIE  JTOKa3aTeIbHBIC
pacCcy X JeHHsS B XOJ€ PEUICHHS CTEPEOMETPUUYECKUX 3aJad U 3a7ad C
MPAKTHUYECKUM COJICP)KaHUEM;



e pa3BUTHE MHTEJJIEKTYalbHBIX u TBOPUYECKHUX criocoOHOCTeM
oOyyarommxcsi, MO3HABATEIbHOM  aKTUBHOCTH, HCCIIEIOBATEIIbCKUX
YMEHHI, KpUTUYHOCTU MBIIUICHUS;

e (dopMHupOBaHUE (GyHKIIMOHATBHOM TPaMOTHOCTH, peJIeBaHTHOM
FEOMETPUU: YMEHHE pPaClO3HABaTh MPOSBICHUS TEOMETPUUYECKUX
MOHATUM, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHbIX KU3HEHHBIX
CUTyallUsX M TMPU U3YUYEHUM JPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEl M 3aKOHOMEpPHOCTEW, (HOpMyIupoBaTh HX Ha S3bIKE
F€OMETPHUU U CO3J]aBaTh TEOMETPUUECKHUE MOJEIH, TPUMEHSITH OCBOCHHBIN
FEOMETPUYECKUM ammapar [Js peleHUs MPaKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3yJIbTATHI.

OTanyuTenbHON OCOOEHHOCTHIO MPOTPAMMBbl SIBJISIETCS BKJIIOUYEHHE B KYypC
CTEpPEOMETPUM B HAYAJE €ro MU3y4YeHUsd 3aJad, pEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEACIEHHBIM 00pa3oM OpraHM30BaHHas padoTa Hajll
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIUICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K
JaJIbHENUIIEMY U3YYECHHIO ITPEIMETA.

[Ipennourenue oTnaércst HArJsAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUYECKHUE 3HAHHS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKOU JEATENBbHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX IMPEACTABICHUU Y
y4aluxcss B Kypce€ CTEPEOMETPUHM MNPOBOAUTCA 3a CYET pPELICHHUS 3aJa4 Ha
CO3JJaHH€  TPOCTPAHCTBEHHBIX O0pa3oB W  3aJady Ha  ONEpPUPOBAHUE
MPOCTpPAaHCTBEHHBbIMU oOpazamu. CoznaHue oOpaza MPOBOAUTCS C OMOPOM Ha
HarJIsiJHOCTh, a OINEpPUpPOBAHHE O0Opa3oM — B YCJIOBUSAX OTBJICUYECHHUS OT
HarJIsiTHOCTH, MBICIICHHOTO U3MEHEHUSI €70 UCXOIHOTO COJIEPKAHUS.

OcHOBHBIE conepxkaresibHble JTMHUU Kypca «['eomerpum» B 10—-11 kmaccax:
«MHororpasHukn», «IIpsiMble ¥ MIIOCKOCTHA B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTopbl 1 KOOPJIMHATHI B IPOCTpaHCTBE». DopMUpOBaHUE TOTMYECKUX YMEHUN
pacrpenensieTcs He TOJbKO MO COJAEpKaTelIbHBIM JMHUSAM, HO U MO ToJiaM
o0yueHUs Ha YPOBHE CpEIHEro 001Iero ooOpa3oBaHusl.

Conep:xanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ybTaTaM
OCBOEHHUs paboueil MporpaMmbl, pachpeieia€HHbBIM 10 rojaM oOOy4eHus,
CTPYKTYpPHUpPOBAaHO TakuM 00pa3oM, 4YTOOBl OBJIaJCHUE TE€OMETPUUYECKUMU
MOHSATUSIMU U HABBIKAMH OCYIIECTBIISUIOCH MOCIEIOBATEIbHO U MOCTYIMATENbHO, C
COOJIFOICHUEM TIPUHIIUIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOUYAIUCH B
OOIIlyI0 CHCTEMY T€OMETPUUYECKUX MPEJICTABICHUN OOyYarolmuxcs, pacuupsis u
yriry0sisi €€, 00pa3ysi MPOUHbIE MHOXKECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE



Ha n3yuenne reomerpun orBoautcs 2 yaca B Hexenro B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a aBa roja ooydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IUIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSA  CTEpEOMETpUU. ToOuka, mOpsiMasl, IIOCKOCTb,
npocTpadHcTBO. [loHsiTHe 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3auMmHoe pacronoxkenue ImpsAMBIX B IPOCTPAHCTBE: IEPECEKAOLINECH,
NapajuleabHble W CKpELIUBAIOIIMECH IpsAMble. llapamiensHOCTs NOPSAMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MApAJUICIIbHBIE MpPsIMbIE B MPOCTPAHCTBE;
MApAJIETBHOCTh TPEX MPSMBIX; MAPAILICTBHOCTh MPSIMON U TUIOCKOCTH. YTJIBI C
COHANPABJIEHHBIMUA CTOPOHAMH; YIOJ MEXKAY TMPSIMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTH TTOCKOCTEN: MapaJuIeIbHbIE IUIOCKOCTH; CBOMCTBA
napajuieNibHbIX —IIocKocTe. Ilpocrteifine mnpocTpaHCTBEHHbIE (QUTYpPHI Ha
MJIOCKOCTHU: TETPadJIp, KyO, Mmapaieiaenumel; MOCTPOCHUE CEUYCHUM.

[TepneHaUKyISAPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIECHANKYIISPHBIE MPSIMBIC B
MPOCTPAHCTBE, MNPSAMBIE NAPAJUICIBHBIE W NEPIEHAUKYISAPHBbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOM
MEPIEHAUKYIJISIPHON IUIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIrOJI MEXIY MPSIMOU H
IJIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yroJl  JIBYTPAHHOTO  yIJia.
[leprieHAuKyIsAp U HAKJIOHHBIE: PACCTOSAHUE OT TOYKHU IO IUIOCKOCTH, PACCTOSHUE
OT MNpsIMOM 110  TUJIOCKOCTH,  HTPOEKUUst  (PUIypbl  HA  IJIOCKOCTb.
[lepneHaUKyNSIPHOCTh  IJIOCKOCTEH: NPU3HAK  MEPHEHAUKYJISIPHOCTA  ABYX
mIockocTer. Teopema o TpEX MepHeHIUKYISIpax.

MHoOrorpaHHuKHu

[ToHsATME MHOTOTpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOIPAHHUKA, BBIITYKIIbIE
Y HEBBIINIYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipusma: n-yronpHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBI, IpsiMas U HAKJIOHHAsl MPU3MBI; OOKOBas U
MOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSIMOYTOJIBbHBIN
napajiesienune U ero cpouctea. Ilupamupa: n-yronpHas nupamuja, TpaHd H
OCHOBAHHUE MUPAMUBI; OOKOBAs U MOJIHASI TOBEPXHOCTH MUPAMU/IbI; TPABUIIbHAS U
yCceu€HHasg nOupaMuaa. OJIEMEHTbl TMpu3Mbl H nupamuabl. [IpaBuiibHBIE
MHOTOTPAHHUKHU: TOHATHUE IMPABWIBHOIO MHOTOTPAHHUKA; IIPAaBUJIbHAS IIpU3Ma U
MpaBUIbHAS MHPAMUJA; TPaBWIbHAs TPEYTOJbHAs NUPAMHUAA W TPABUIIbHBIN
terpasap; KkyO. IlpencraBieHue O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadJp,
noaeka’ap v ukocaxap. CedyeHus: Npu3Mbl U TUPAMHU/IBL.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOYKH, MPSMOW,
IJIOCKOCTU.  DJIEMEHTBl CHUMMETPHUM B  MNHpPAMUIAX, HNapauieienunenax,
MPABUWIBHBIX MHOTOTPAHHUKAX.



Briuncnenne SI€MEHTOB MHOTOTPAHHUKOB: péEOpa, AWaroHaliud, YTJIbL.
[Inomanas OOKOBOM MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
IJIONIAlb OCHOBaHUM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOM MPHU3MBL.
[Inomanas OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MHUPaMUIBbI,
TeopeMa O IUIomanu yceu€HHoM mnupamuabl. [lonsitue 006 00bEMe. OOBEM
MMUPAMUIBI, TTPU3MBI.

[TonoOubie Tena B mpocTpaHcTBe. COOTHONIEHUS MEXKIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEI.

11 KVIACC

Tesa Bpamenus

Hununapuueckas MOBEPXHOCT, oOpasyromiue IUAJTMHIPUYECKOU
MOBEPXHOCTH, OCh LMWIUHAPUYECKON MOBEpXHOCTU. [{unuHIp: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTb, O0Opa3ylolias MU OCh; IUIONIaAb OOKOBOM M TMOJHOU
MOBEPXHOCTH.

Konnueckasi moBepxHOCTh, 00pa3yloline KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOoCcTU. KoHyc: ocHOBaHUe U BepilinHa, oOpa3yronias
U OCb, IUIOMIaJb OOKOBOM W TOJHONW TMOBEPXHOCTU. YCEUEHHBIM KOHYC!
oOpa3yrolue U BbICOTa; OCHOBAaHMS U OOKOBasi IOBEPXHOCTb.

Chepa u map: meHTp, paauyc, AUaMeTp; IUIONIAJb MOBEPXHOCTH C(EpHI.
B3aumHoe pacnonoxxeHue chepbl U INIOCKOCTH; KacaTelabHas IIOCKOCTh K cdepe;
TJI0Ia b Cephl.

N3o0pakeHue Tel BpallleHus Ha TII0CKOCTU. Pa3BEépTka uInMHIpa U KOHYcCa.

KomOunanuu Ten BpalieHus W MHOTOTPAHHMKOB. MHOTIOTpaHHUK,
OMHUCAHHBIA OKOJIO cdeprl; cdepa, BOHCaHHAS B MHOTOTPAaHHUK, WU TEJO
BpaIlEHUS.

[Tonstue 00 00béMe. OcHOBHBIEC CBOKCTBA 00BEMOB Tell. Teopema 00 00BEME
MPSIMOYTOJILHOTO TMapajuienenunena u ciencteuss u3 He€. OO0bEM IuIMHIpA,
KoHyca. O0BEM 11apa U MmIomaab chepsl.

[TonoOubie Tena B mpocTpaHcTBe. COOTHONIEHUS MEXKIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEI.

Ceuenuss mwinHApa (MapajuiebHO M MEPHEHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJAIIEe 4Yepe3 BEpIIMHY), CEUEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctu U B mpocTpaHcTBe. ClOKEHUE U BEIYUTAHUE BEKTOPOB.
YMHOKeHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BekTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuiio mapamienenunena. Pemienwe 3amad, CBSI3aHHBIX €
NPUMEHEHUEM TpaBWJI JEHUCTBUI C BekTtopaMu. [IpsMoyrosibHasi cucreMa



KoopauHaT B mpoctpadHcTBe. KoopauaaTel BekTopa. Ilpocteitmue 3amaum B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKalsipHOE MNPOU3BEIICHHE BEKTOPOB.
Briuncnenue yrioB Mexay MpSAMBIMU U IUIOCKOCTSIMU. KoopauHaTHO-BEKTOPHBIM
METOJI MMPH PEIICHUHU T€OMETPUIECKUX 3a/1ad.



INJIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATBI

JIngyHOCTHBIE pE3YyJbTaThl OCBOEHUS MPOTPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMHU 00YUYaAIOIIETOCSd KaK aKTUBHOTO
M OTBETCTBEHHOTO WIEHAa POCCHUHCKOTO OOIIEeCTBa, IMPEJICTaBICHHEM O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
MNpoIeAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMNPOCHl WU Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HHCTUTYTAMU B COOTBETCTBHUM C HX
(YHKIUSMY 1 HA3HAUYCHHUEM.

ITaTpuoTHyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKOM UICHTUYHOCTH, YBOXKEHUS K
MPOIIIOMY U HAaCTOSIIIEMY POCCUMUCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHHUEM K
JTOCTUKECHUSAM POCCUUCKUX MAaTE€MAaTUKOB U POCCUMCKON MAaTE€MaTUYECKOW IITKOJIbI,
K HCIOJIb30BAaHUIO 3TUX JOCTH)KEHUW B JIPYTMX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX IIEHHOCTEH POCCHICKOTO HapoJa;
c()OpMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, JOTUYECKOTO ITOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUIN HAyKHU U JIEITEIIbHOCTHIO
Y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMUBOTO OYIyIIETO.

IcTeTHYECKOE BOCTIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOYas ACTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajaad, pelIeHHH, paccyxIeHuM;
BOCIPUUMYHMBOCTHIO K MATEMaTUYECKUM aCIleKTaM pa3InyHbIX BUJOB UCKYCCTBA.

du3nyeckoe BOCNIUTAHNE:

c(hOpMUPOBAHHOCTHIO YMEHUSI NPUMEHATh MAaTeMaTUYECKUE 3HaHHUS B
HWHTEpEcax 3J0pPOBOT0 U 0€30MMacHOro 00pa3a KHU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0pPOBbIO (3I0pOBO€ MUTAHUE, COATIAHCUPOBAHHBIN PEKUM 3aHATUN U

OTABIXA, perynsipHas dbuznyeckas aKTUBHOCTB); buznyecKoro
COBEPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NESATENbHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; MHTEPECOM K
pa3nuuHbIM  cpepam  NPOodEeCCHOHATIBHOM  NESITENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ MPWIOKEHUSIMU, YMEHHUEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymielt mnpodeccud W peanu30BbIBATH COOCTBEHHBIE JKU3HEHHBIC ILIAHBI;



FOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OO0Opa3oBaHUIO U
CaMOOOpa30BaHUI0 HA MPOTXKEHUU BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3aJlady MaTeMaTUYeCKON HaMpPaBIeHHOCTH.

IKOJI0rHYeCKOe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO HKOJOTUYECKON KYyJNbTYpbl, MOHUMAHUEM BIIUSHUS
COI[MATTbHO-?KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COIMAIbHOU
Cpedbl, OCO3HAHMEM TJO0AJIBHOTO XapakTepa HKOJIOTUYECKUX MpoOiIeM;
OpUEHTaIlMell Ha MPUMEHEHUE MATEeMATHUYEeCKUX 3HAHUU JJIsl pellieHHs 3a7ad B
o0JlacTU OKpYyXarolllel cpenpl, IUIAHUPOBAaHUS TMOCTYNKOB M OLEHKA HUX
BO3MOYKHBIX MTOCIIEICTBUN I OKPYKAIOWIEH CPEBbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKH M  OOUIECTBEHHOM  MPAKTUKH, MOHUMAaHUEM
MaTeMaTUYECKOW HayKh Kak cdepbl 4enoBEeYeCKOW MesTeNbHOCTH, 3TAloB €&
pPa3BUTHUS M 3HAYUMOCTH IS PAa3BUTHUS LUBWIM3ALMKU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTU4YeCKOM KyJIbTypOW KakK CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYI0 M MCCIEAOBATEIBCKYIO ACSATEIbHOCTD
WHJIMBUAYAJIHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

MertanpeMeTHBIE PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMA
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelcmBUsIMU, YHUBEPCAIbHBIMU PecYIAMUBHbIMU OeUCTNEUIMU.

1)  Vuusepcanomvie = no3znaeamenwvmvle  Oeticmseusi,  obecneuugarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECco8 obyuarwuxcs (oceoeHue
Memo008  NO3HAHUSL  OKPYXHCaAlowe2o  Mupda,  NnpumMeHeHue  JI02UYeCKUX,
uccre008amenbCKux onepayuil, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble jioruyeckue AeiicTBUA:

e BBIABJSITh U XapaKTEPHU30BATh CYIECTBCHHBIE TIPU3HAKA MAaTEMaTHYECKHUX
O00BEKTOB, TOHSATHUN, OTHOMIEHWHA MEXKIy TMOHATHIMH; (OPMYIUPOBATH
OTIpeNeICHUs]  TOHSATWW; YCTaHABIMBATh CYIICCTBEHHBIM  MPHU3HAK
KiaccupuKalu, OCHOBAaHUS HJii OOOOIIEHUS] W CpPAaBHEHUS, KPUTEPUH
MIPOBOIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (OopMyIHpOBaTE U MPEOOPA3OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3U U
nmpoTuBopedrss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKICHUSIX;



npejuiaratb ~ KpUTepUM  JUIsl  BBISIBJICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHIA;

e JI€NIaTh BBIBOJIBI C HCIOJH30BAaHUEM 3aKOHOB JIOTUKH, NEIYKTHUBHBIX WU
WHYKTUBHBIX YMO3aKJIIOUeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e TPOBOJIUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBa MaTeMaTH4YeCKUX
YTBEPKIEHUM (MpsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIUIO,
MPUBOJUTHL MPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY>XJICHUS U BBIBO/IbI;

e BBIOMpATH Ccroco0 pelreHus ydyeOHOW 3ajauyu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIlEeHUs, BHIOMpATh HauboJee NOAXOMANUNA C Y4E€TOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejibckue AeicTBUA:

e HCIOJIb30BAaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHMS;
dbopMyIUpoBaTh BOMPOCH], (HUKCUPYIOIIUE MPOTHUBOpEUHE, MpodeMy,
yCTaHaBJIMBAaTh HMCKOMOE€ H  JaHHOe, (OpMUPOBaThH  THUIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIUI0, MHEHHUE;

e TPOBOJIUTH CaMOCTOSITENILHO CIUUIAHUPOBAHHBIN AKCIEPUMEHT,
UCCIIEIOBAHUE T[I0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEMaTHYE€CKOIO
00beKTa, SBJCHUS, TMPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00bEeKTaMH, SIBJICHUSMHU, IPOLIECCAMU;

e  CaMOCTOSITEIHHO (POPMYJIUPOBATH OOOOIIEHUS U BBIBOABI M0 pe3ysibTaTaM
MPOBEJIEHHOTO0 HAOJIOJEHUS, HCCIIEI0BaHuUs, OLEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 000OIICHUI;

e TMPOTHO3MPOBATH BO3MOXHOE PA3BUTHE MpOllecca, a TAKXKE BBIJIBUTATh
MPEIOIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

e BBIABIATH AeUIUTH MH(GOPMALUM, HAHHBIX, HEOOXOAUMBIX NJi OTBETA
Ha BOIPOC U JJIsI PEILICHUs 3a]1auu;

e BbpIOMpaTh HWHGOPMALMIO W3  UCTOYHUKOB  PA3JIMUHBIX  THIIOB,
aHaJIU3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO
Pa3JIMUHBIX BUJOB U (DOPM MpPECTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMAIIUIO, TPEACTABIATh €€ B pa3IU4HbIX (popMmax,
WJUTIOCTPUPOBATH rpaduuecKu;

e OIICHUBATH HaJIEKHOCTD uHopMaru 1o CaMOCTOSITEIILHO
c(hopMyITMPOBAaHHBIM KPUTEPHUSIM.

2)  VHueepcanvuvie KOMMYHUKamueHwle Oelicméus, 00ecnevyusaom

chopMUpo8aHHOCMb COYUATLHBIX HABLIKOE 00VUAIOUWUXCHL.

Oo0wenue:



BOCIIpUHUMAaTh W  (HOpMyIupoBaTh CYXJACHUS B COOTBETCTBUU C
YCJIOBUSAMH U IEJSIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKAThH CBOIO
TOYKY 3pPEHHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJly pelIeHus 3aa4, KOMMEHTHUPOBATH MOJIyYEHHBIN PE3yIbTaT;

B X0J1€ 00CYKJI€HUs 3a1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKAaeMOU TEMBI,
po0OJieMbl, pelaeMoin 3a/1auu, BbICKa3bIBaTh UJIEH, HAIIEJIEHHbBIE HA TTIOUCK
pelIeHus; COMOCTABIATh CBOM CYXKIEHHS C CYXACHUSMH JIPYTHUX
YYaCTHUKOB Juajora, oOHapy>XMBaTh pa3iU4Ue U CXOACTBO MO3UIIUH; B
KOpPpEKTHOU opme (GOopMyIUPOBATH pa3HOTIIACHS], CBOM BO3PAXKEHHUS;
MPEACTAaBIATh  PE3yJbTaThl  PEIICHWS  3aJayd,  OSKCIEPUMEHTA,
UCCIIEIOBaHMs,  MPOEKTa;  CaMOCTOSITENBbHO  BbhIOMpaTh  (popmar
BBICTYIUJICHUS C YUETOM 3aJ1au MPE3CHTAIMU U OCOOCHHOCTEN ay IUTOPHUHU.

CorpyaHuyecTBo:

3)

MOHMMATh W  HCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHIAHOM U
WHJIMBUAYAJIbHOU paOOThI MPU PEIICHUH YUeOHBIX 3aj/lay; MPUHUMATh LIEIb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMU
paboThI, pacrpenensTh BUAbl padoT, JOTOBApUBATHCS, 00CYKIaTh MPOLIECC
U pe3yabTatr paboThl; 0000111aTh MHEHUS HECKOIBKHX JIIOJIEH;
y4acTBOBATh B IPYMMOBBIX (popMax paboThl (00Cyk1eHMs, 0OOMEH MHEHHUM,
«MO3TOBBIE€ MITYPMbI» W HWHBIC); BBINOJHATH CBOIO YacThb pPabOTHl U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JIPYTMMHU 4ICHAMU KOMAHJbL;
OIICHMBATh KAa4ECTBO CBOETO BKJIAaJia B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyIHPOBAaHHBIM YYaCTHUKAMH B3aUMOJCHCTBUSI.

Vuueepcanonvie  pezynamuenvie oelicmeus, obecneuusaiom

d)OpMMpOBClHM@ CMbLCIIOBbLX YCNIAHOBOK U IHCUSHEHHBIX HABLIKOB JIUYHOCMU.
CaMoopraHmaunﬂ:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHHS 3a/1aui, BHIOUpATh CIIOCO0 pellIeHUs
C Y4€TOM UMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN C yUETOM HOBOM
uH(popmMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HAaBBIKAMU T[O3HABATENIbHON pediieKkcMu Kak OCO3HaHMS
COBEPIIAEMBIX JCHUCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3yIbTATOB;
BJIAJIETh CIOCOOAMHU  CaMOMPOBEPKH, CAMOKOHTPOJS IIpoliecca H
pe3ysbTaTa peuIeHUsI MaTEMATUYECKON 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MpPHU PELICHUU
3aJlaud, BHOCUTh KOPPEKTHUBBI B JICSATEIILHOCTh Ha OCHOBE HOBBIX
00CTOSATENbCTB, JAHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSIM, OOBSICHSITH
MPUYHHBI TOCTHXKEHUSI WM HEJIOCTHXKEHUS PE3yJbTAaTOB AECATEIIBHOCTH,
HaxXOJUTh OMHKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OMBITY.

NPEAMETHBIE PE3YJIbTATBI

10 KVIACC

OnepupoBaTh MOHATUSAMU: TOUKA, IPSAMasi, IIIOCKOCTb.

[IpuMeHSTh aKCUOMBI CTEPEOMETPUM M CIEJACTBHUS W3 HUX TPU PEIICHUU
r€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHIUKYISIPHOCTD MPSIMbIX
U INIOCKOCTEH.

KnaccupunmpoBats B3aMMHOE pACHOJIOKEHUE MPSIMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MNOHATUSMH: ABYIPAHHBIM YTroJi, TpaHU JIBYTPAHHOIO YIJa,
pedpo NBYTpaHHOIO yria; JUHEWHBIM Yroa ABYTPAHHOTO yTiia; rpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAHHHUK, BBIMYKJIBIA W HEBBITYKIIBIN
MHOT'OTPAaHHHUK, 3JIEMEHThI MHOTOTpaHHUKA, TPaBUIbHBIA MHOTOTPAHHHUK.

Pacnio3naBaTh OCHOBHBIE BHUJIBI MHOTOTPaHHUKOB (MUpamMuia; MpU3Ma,
MPSIMOYTOJIbHBIN Mapasuienenunes, Kyo).

KnaccupunmpoBath ~ MHOTOrpaHHUKHM,  BBIOMpass ~ OCHOBaHUS  JUIs
kinaccuukanuy  (BBITYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIHHBIC
MHOTOTPAaHHUKY; MPSAMbIE U HAKJIOHHBIE TPU3MBbI, TApaJICIICTIUIEIbI).

OnepupoBaTh MOHITUSMHU: CEKYIIas IJIOCKOCTh, CEUEHHE MHOTOIPAaHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUSI CEUEHUM, UCTIONB3YSI METOJ CJIE/IOB.

CtpouTh CceueHHs] MHOTOTPAaHHUKOB METOJOM  CJIEIOB,  BBINOJHATH
(BBIHOCHBIE) TUIOCKME YEPTEXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYDP: BUI
CBEpXY, COOKY, CHH3Y.

Pemiats 3a1aun Ha HAXOXKJEHUE T€OMETPUUECKUX BEJIIMUUH MO 00pa3laM Uin
alropuT™MaM, NPUMEHSS HW3BECTHbIC AHAJIUTHYECKHE METOAbl NpPU pEIICHUU
CTaHJAPTHBIX MaTEMAaTUUYECKUX 3a/1ad HAa BBIYUCIICHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKHM JO MPsSMOW, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS MTPSIMBIMH.

Pemiath 3a1aun Ha HAXOXKJEHUE T€OMETPUUECKUX BEJIIMUUH MO 00pa3laM uin
alropuT™MaM, NPUMEHSS HW3BECTHbIC AHAJIUTHYECKHE METOAbl MpPU pEIICHUU
CTAHJAPTHBIX MaTeMaTHYECKUX 3ajad Ha BBIYUCJICHUE YIJOB  MEXIY
CKpPEIUBAIOIIUMUCS TMPSIMBIMU, MEXKIY TMPSIMOM U  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Brruncnars 00bEMBI U TUIOMIAIA TMOBEPXHOCTEW MHOTOTPAHHUKOB (IIPU3Ma,
nMpaMmuia) ¢ TM[pUMEHEHWEeM (OPMYJ; BBIUUCIATH COOTHOLICHUS MEXKIY
IJIOIIA/ISIMU TTOBEPXHOCTEHN, 00bEMaMU OAOOHBIX MHOTOIPaHHUKOB.

OnepupoBaTh NOHSATUSIMHU: CUMMETpPUS B NPOCTPAHCTBE; IEHTP, OCh H
MJIOCKOCTh CUMMETPUU; LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (UTYPBI.

N3Bnekath, mnpeoOpa3oBbIBATH M HHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPECTABICHHYI0 Ha YepTexax U
pUCYHKaX.

[IpumensTy reomeTrpuueckue (HakThl ISl PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, IPeAnoJarainX HECKOJIbKO IAroB PeIIeHUs], €CIIU YCIOBUS MPUMEHEHUS
3a/1aHbI B SIBHOU (popMme.

[IpuMensTy mpocTeliliie NpOorpaMMHBIE  CpPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBOIUTH NpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MpHUpPOJE U
KU3HU, pACMO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHSATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPeabHBIC
CUTyalldd W TPUMEHSITh HU3YUYEHHbIE MOHSATUS B MPOLIECCE IMOUCKA PEIICHUs
MaTteMaTU4ecku CHOpPMYJIHPOBAHHON MpoOJEeMbl, MOJEIUPOBATh pealbHbIC
CUTyalldd Ha S3bIKE TE€OMETPUHU, UCCIEAOBaTh IOCTPOCHHBIE MOJECIN C
UCIIOJIB30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara anreopsl; penaTh
MPaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOXK/ICHHEM T€OMETPUUECKUX BEJIUYHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMU: IWIMHAPUYECKAs IMOBEPXHOCTh, 0OO0Opa3yroliue
UUJTUHJIPUYECKOM  MOBEPXHOCTH;  IWIUHAP;  KOHHMYECKas  MOBEPXHOCTb,
oOpa3yrolue KOHMYEeCKON MOBEPXHOCTH, KOHYC; c(hepuuecKasi IOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccudunmpoBaTth B3auMHOE pacionokeHue chepbl U IIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BhICOTA
CEerMEHTAa; IIapOBOM CIIOM, OCHOBAHUE IIAPOBOIO CIJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boraucnsate 00bEMBI M IUIOMIAAXM  MOBEPXHOCTEM  Tel  BpallleHHS,
F€OMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHSATUSMH: MHOTOTPAaHHUK, BIHCAHHBIE B cdepy u
OMHUCAHHBIK OKOJO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpaIlEHUS.

BbiuncnaTh COOTHOILIEHUSI MEXKIY IUIOMIAIIMHU MOBEPXHOCTEH U O00BEMaMU
MOAOOHBIX TEI.



N3o0paxath u3yyaeMble (QUTYpHl OT PYKH M C MNPUMEHEHUEM HPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: BUJ cBEpXy, COOKY, CHU3Yy; CTPOUTH CEUEHUS TEJl BpalllCHUS.

N3BnekaTh, HHTEPHPETHPOBATH U MPEOOPa30OBbIBATH HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYI0 Ha YepTexax U
pUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTRE.

BrInmonHATh JEWCTBUS CJIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpPA HA YUCJIO0, OOBSICHAThH, KAKUMU CBOMCTBAMH OHU 00JIa1at0T.

[IpuMeHsTH MpaBUIIO Napajuiesienunesa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIroJl MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEJICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbBIE
BEKTOPBI.

HaxoauTte cymMMy BEKTOPOB U MPOU3BEECHUE BEKTOpPA HA YUCIIO, YTOJI MEXKY
BEKTOpaMH, CKaJsipHOE TMPOU3BEJCHUE, PACKIAJbIBAaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTy reomeTpuueckue (HakThl ISl PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, IPeANnoJarainX HECKOJIbKO IAroB PelIeHUs], €CIIU YCIOBUS MPUMEHEHUS
3a/1aHbI B SIBHOU (popMme.

Pemiate mpocreiiiiie reoMeTpUuyYecKUe 3aaud Ha MPUMEHEHHUE BEKTOPHO-
KOOPJAMHATHOT'O METO/IA.

Pemate 3amaum Ha [0Ka3aTENbCTBO MATEMATHYECKUX OTHOLICHUWA W
HaxO0XJICHUE FeOMETPUUYECKUX BEJIUYUH MO 00pa3liaM WU aJifOpUTMaM, MPUMEHSIs
M3BECTHBIE METO/IbI IPU PEIICHUH CTaHAAPTHBIX MaTEeMaTUYECKHUX 3a7a4.

[IpuMensTy mpocTeliliie NpPOrpaMMHBIE  CpPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1au.

[IpuBoUTH NpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MpHUpPOJE U
KU3HU, pACMO3HABATH MPOSIBJICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh MOJTyYEHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEabHBIC
CUTyalldd W TPUMEHSITh HU3YUYEHHbIE MOHSATUS B MPOLIECCE IMOUCKA PEIICHUs
MaTteMaTU4ecku CHOpPMYJIHPOBAHHON MpoOJEeMbl, MOJEIUPOBATh pealbHbIC
CUTyalldd Ha S3bIKE TE€OMETPUHU, UCCIEAOBaTh IOCTPOCHHBIE MOJEIN C
MCIIOJb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara anreopbl; penaTh
MPaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJIUYHH.
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pecypchbl
1 BBeneHue B cTepeoMeTpuio 10 https://educont.ru/
) [Ipsimble U TUIOCKOCTH B HpOCTpaHCTBe.V 12 1 hitps://educont.ru/
[TapanaenbHOCTb NPSAMBIX U INIOCKOCTEN
3 HepHeHHHIinHpHOCTB HPAMBIX 1 12 https://educont.ru/
IJI0CKOCTEN
4 VYrubl MeXAy NPSAMBIMU U IUIOCKOCTSMHU 10 1 https://educont.ru/
5 MHoOrorpaHHuku 11 1 https://educont.ru/
6 OOBEMBI MHOTOTPaHHUKOB 9 1 https://educont.ru/
7 IToBTOpEHME: CEUEHMS, PACCTOSHUS U YTJIbL 1 https://educont.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



https://educont.ru/
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne i/m KonTtpoabnsie | IIpakTnueckue

NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcsl

Tena BpaieHus 12

OO0BEMEI Tel 5 1

BekTopsl 1 KOOpAMHATHI B IIPOCTPAHCTBE 10 1

[ToBTOpeHnue, 06001IEHNE, 7 1

cucTeMaTu3alus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Koutpoabnbie | IlpakTuueckue
n/n Bcero u3ydeHusi ~ oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
OcCHOBHBIE TIOHATHUS CTEPEOMETPUN: TOUKA,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
1 [IpaBuna nzobpaxe a pUCYHKa 1 L
BUJIA U HUS HA PUCYHKAX:
p p . puey edu.com/
n300pakeHus MIIOCKOCTEH, MapaieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

) [TonsTHA: Mepecekaromuecs MI0CKOCTH, 1 https://mob-
IepeceKaronmecs npsmas 1 IIOCKOCTh edu.com/

3 [TonsaTHA: mepecekaromuecs MI0CKOCTH, 1 https://mob-
[epeceKaronuecs npsmas 1 II0CKOCTh edu.com/
3HAKOMCTBO C MHOI'OTPaHHUKAaMH,

https://mob-
4 n300pa’keHre MHOTOTPAaHHUKOB Ha 1
edu.com/
pPUCYHKaX, Ha MPOEKIIMOHHBIX YEPTEXKAX
HauanbHble cBeZieHHs 0 KyOe U mupamue,
N https://mob-
5 ux pa3BépTku U Mojenu. CeueHus 1
edu.com/
MHOTOT'PaHHUKOB
HauanbHble cBeZieHHs 0 KyOe U mupamMue,
N https://mob-
6 ux pa3BEépTku U mojenu. CeueHus 1
edu.com/
MHOTOTPaHHUKOB
[TonsaTne 06 akCHOMaTHYECKOM
https://mob-
7 IIOCTPOECHUH CTEPEOMETPUU: AKCUOMBI 1

CTCPCOMCTPHUHU U CICACTBUA U3 HUX

edu.com/
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IToHsATHE 00 AKCUOMATUYECKOM

https://mob-

8 IIOCTPOCHHUU CTEPEOMETPUHN: AKCHOMBI
P P P edu.com/
CTEPEOMETPUU U CIAEACTBUSI U3 HUX
[TonsaTne 06 akCHOMaTHIECKOM
https://mob-
9 IIOCTPOCHHUU CTEPEOMETPUHN: AKCHOMBI
edu.com/
CTEPEOMETPUU U CIAEACTBUS U3 HUX
[TonsaTne 06 akCHOMaTHIECKOM
https://mob-
10 IIOCTPOCHUU CTEPEOMETPUHN: AKCHOMBI
edu.com/
CTEPEOMETPUU U CIAEACTBUSI U3 HUX
B3aumHoe pacnonoxeHue npsiMbIX B
1 IIPOCTPAHCTBE: NIEPECEKAIOIINECH, https://mob-
rapajuleIbHbIE U CKPEIIUBAIOIIUECS edu.com/
IpsiMbIE
[TapamienbHOCTD IPSIMBIX U INIOCKOCTEH B
12 IIPOCTPAHCTBE: NapajuIe/IbHbIC IPSIMBIE B https://mob-
IIPOCTPAHCTBE; MapAIIEIBHOCTD TPEX edu.com/
IIPSIMBIX
[TapamienbHOCTD IPSIMBIX U INIOCKOCTEH B
13 npocrpaHcTse: [lapannenbHoCTh NpsMOon T
: 1787} SISO
pocTp P P edu.com/
IJIOCKOCTH
https://mob-
14 VYIIIBI ¢ COHANPABICHHBIMUA CTOPOHAMHU
edu.com/
15 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE O
yp pocTp edu.com/
16 Yroia Mexay NpsIMBIMU B IIPOCTPAHCTBE hutps: mob-
yp pocTp edu.com/
17 [TapamienbHOCTD IIIOCKOCTEM: https://mob-
rapaiienbHble IIOCKOCTH edu.com/
18 CaolicTBa napauieabHbIX INIOCKOCTEN https://mob-
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edu.com/

[Ipocreiinme npocTpaHCTBEHHBIE (PUTYPHI

https://mob-

19 Ha IJIOCKOCTH: TETpa’Ip, KyO, p /
edu.com
napaJuiesienunes
. https://mob-
20 [TocTpoenue ceuenuit
edu.com/
. https://mob-
21 ITocTpoenue ceueHni
edu.com/
KonrponsHas pabora o teme "[Ipsmbie u
22 IIJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPSMBIX U IJIOCKOCTER"
IleprieHIUKyYIAPHOCTD NPSAMOU U httos://mob
ttps://mob-
23 IJIOCKOCTH: EPIEHANKYJIIPHBIE IPSIMbIE B P /
edu.com
IIPOCTPAHCTBE
24 [IpsiMble napaienbHble U https://mob-
NEPIEHIUKYIISIPHBIE K ITIOCKOCTU edu.com/
’5 [IpsiMble napaienbHble U https://mob-
NEPNEHIUKYIISIPHBIE K ITIOCKOCTU edu.com/
26 [Ipu3Hak neprneHAUKYJIAPHOCTH IPSIMOU U https://mob-
MJIOCKOCTH edu.com/
7 [Ipu3Hak NeprneHAUKYJIAPHOCTH IPSIMOU U https://mob-
MJIOCKOCTH edu.com/
73 TeopeMa 0 npsIMOM NEPIIEHAUKYIIAPHOU https://mob-
MJIOCKOCTH edu.com/
29 TeopeMa 0 npsIMOM NEPIIEHAUKYIIAPHOU https://mob-
MJIOCKOCTH edu.com/
30 TeopeMa 0 npsIMOM NEPIIEHAUKYIIAPHOU https://mob-

IIJIOCKOCTH

edu.com/
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[lepnieHUKYyISp U HAKIIOHHBIE: PACCTOSHUE

https://mob-

31 OT TOYKH [0 IJIOCKOCTH, PACCTOSIHUE OT
. edu.com/
MIPSIMOM 110 IJIOCKOCTH
[lepneHIUKyIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE
https://mob-
32 OT TOYKH J0 IJIOCKOCTH, PACCTOSTHUE OT
. edu.com/
MIPSIMOM 110 IJIOCKOCTH
[lepneHIUKyIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE
https://mob-
33 OT TOUYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
. edu.com/
MIPSIMOM 710 IJIOCKOCTH
[lepneHIUKyIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE
https://mob-
34 OT TOYKH [0 IJIOCKOCTH, PACCTOSTHUE OT
. edu.com/
MIPSIMOM 710 IJIOCKOCTH
35 VYIuIBl B IPOCTPAHCTBE: YIOJI MEXIY https://mob-
IIPSIMOM U TUIOCKOCTBIO edu.com/
36 JIByrpaHHBIN YIoJI, TMHEHHBIN Yroil https://mob-
JABYIPaHHOIO yrjia edu.com/
37 JIByrpaHHBIN YIoJI, TMHEHHBIN YIoil https://mob-
JABYTPaHHOIO yrjia edu.com/
[lepnieH UKy IPHOCTD IIIOCKOCTEMN:
38 MPU3HAK NEPHEHAUKYISIPHOCTH ABYX hitps://mob-
Vp yip Y edu.com/
IJI0CKOCTEN
[lepnieH UKy ISAPHOCTD INIOCKOCTEN:
39 MPU3HAK NEPHEHAUKYISIPHOCTH ABYX hitps://mob-
Vp yip Y edu.com/
IJI0CKOCTEN
[lepnieH UKy IPHOCTD IIIOCKOCTEMN:
40 IIPU3HAK NEPIECHAUKYJISIPHOCTH ABYX hlips.mob:
. 4 Y edu.com/
IJI0CKOCTEN
41 Teopema o Tpéx nepneHAUKyIIpax https://mob-
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edu.com/

https://mob-

42 Teopema o Tpéx nepneHAUKyIIpax edi.com/
13 - < https:/mob-
eopema 0 TpEX MepHeHAUKYIIIpax edi.com/
KonrtponsHas pabora o Temam
44 "[lepnieHANKYISAPHOCTD NMPSAMBIX U
miockocTeil" u "YIubl MeXIy NPSAMBIMU U
miockocTsaMu"
IloHsITHIE MHOTOIPAaHHUKA, OCHOBHBIE
45 3JIEMEHTBI MHOTOIPAHHUKA, BBITYKIIBIE U https://mob-
HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA edu.com/
MHOT'OTpaHHHUKA
[Ipu3ma: n-yrosbHas pu3Mma; rpaHu v
46 OCHOBAHWS IIPU3MBI; IIPsIMast U HAKJIOHHAs https://mob-
puU3Mbl; OOKOBAs U MOJIHAS TOBEPXHOCTh edu.com/
IIPU3MBI
47 [Tapamienenunen, IpsAMOYTrOJIbHbIN https://mob-
MapajuieenuIie] U €ro CBOMCTBA edu.com/
[Iupamuna: n-yronbHas nupammuaa, TpaHu v
43 OCHOBaHHUE NMUpPaMUbl; OOKOBas U MOJHAS https://mob-
IOBEPXHOCTh NTUPAMUIBL; IPABUIIbHAS U edu.com/
ycedu€HHas MUpaMuaa
IIpaBuiIbHBIE MHOTOI'PaHHUKHU: ITOHITHE
IIPaBWJIBHOTO MHOTOTPaHHUKA; IPaBUIIbHAS
49 IIPpU3Ma U NIPaBUIIbHAS IUPAMHUJIA; O
edu.com/
IIpaBWIbHAs TPEYrojibHas MUpaMuaa U
MIPaBUIIBHBIN TETpasdap; KyO
50 IIpencrasieHue o NpaBUIBHBIX https://mob-



https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/

MHOTOTPaHHHUKAX: OKTadAp, HOACKAdIp U
HUKOCA3IP.

edu.com/

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJILHO TOYKH, IIPSIMOH, TNIOCKOCTH.

https://mob-

51 DNeMEHTB CUMMETPUH B IUpaMuax,
edu.com/
napajuiesIenuneaax, NpaBuIbHbIX
MHOTOTpaHHUKAX
57 BrrunciieHue 31€MEHTOB MHOTOTPAaHHUKOB: https://mob-
pEOpa, uaroHau, yribl edu.com/
[Inomans 60KOBOM OBEPXHOCTH U MOJHON
53 IIOBEPXHOCTHU MPSIMOY IIPU3MBI, ILIOIIA/b https://mob-
OCHOBaHHUH, TeopemMa 0 OOKOBOI edu.com/
IIOBEPXHOCTHU NPSIMOM IPU3MBI
IInomiaas 60KOBOM OBEPXHOCTH U
54 IIOBEPXHOCTHU ITPaBUIBLHON UPAMUJIBI, https://mob-
TEopeMa O IUIOIIAI OOKOBOM MOBEPXHOCTH edu.com/
YCEUEHHOU MUPAMUIBI
55 KonrponsHas pabora o Teme
"MHoOrorpaHHuKu"
56 [TonsiTue 06 00BEME hutps: mob-
edu.com/
57 O0BEM nupamMubl hitps:/imob-
edu.com/
58 O0BEM TUpaMHUTIBI hitps://mob-
edu.com/
59 O0BEM nupamMuIbl hitps:/imob-
edu.com/
60 O0BEM nupamMusl hitps:/imob-

edu.com/



https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/
https://mob-edu.com/

61

O0BEM npu3MBbI

https://mob-

edu.com/
) https://mob-
62 OO0BEM TTPU3MBI 1
edu.com/
) https://mob-
63 O0BEM TPU3MBI 1
edu.com/
64 Konrtponsnas padora o teme "OO0bEMBI 1
MHOTOTpaHHUKOB"
[ToBTOpEeHME, 0600IIEHNE CUCTEeMATH3AIIHS httos://mob
o o ttps://mob-
65 3"HaHuil. [loctpoeHue ceuenuii B 1
edu.com/
MHOT'OTpaHHHUKE
[ToBTOpEeHUE, 0600IIEHNE CUCTEeMATH3AIIHS
3HaHUU. BeIuKCIIEHHE PACCTOSIHUMI: MEXAY httos://mob
o ttps://mob-
66 JABYMs TOYKaMU, OT TOYKH A0 MPSMOH, OT 1
edu.com/
TOUYKH JI0 IIJIOCKOCTH, MEKIY
CKPEIMBAIOIIUMUCS IPSIMBIMU
67 HTorosast KOHTpOJIbHAs paboTa 1
[ToBTOpEeHUE, 0600IIEHNE CUCTEeMATH3AIIHS
3HaHUH. BeIunciieHne yIioB: MexIy httos://mob
ttps://mob-
68 CKPEIMBAIOINUMUCS IPSIMBIMHU, MEKIY 1 p /
edu.com.
MIPSIMON U TUIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJI0B MEXAY IUIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoJbHble

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHHs

JIEKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcsbl

Cdepa u map: ueHTp, paauyc, 1namerp;
TUIOIIAb TOBEPXHOCTU CEpHI

B3aumuoe pacrnosioxeHue cepsl 1
TUIOCKOCTH; KacaTellbHask INIOCKOCTh K
cdepe; momanb chepsl

N3o6paskenue chepsl, mapa Ha
mwiockoctd. CeueHus mapa

[MunuHapudeckas MOBEPXHOCTb,
o0pa3yromue UIHHIPHISCKON
MMOBCPXHOCTHU, OCb L[HHHHIIPH‘IGCKOIZ
TIOBEPXHOCTU

Hunuaap: ocHoBaHUS 1 OOKOBast
MMOBEPXHOCThH, 00pa3yromias U OCh;
IUIOIIAaAs OOKOBOI U ITOJIHOM
MMOBEPXHOCTHU

N300paxkeHne nUINHAPA HA MIIOCKOCTH.
Pazséptka uununapa. CeueHus

UUAIUHAPA (TI0OCKOCTBIO, apaJlIeIbHOM
WJIU TIEPIICHAUKYJIIPHON OCHU LIUITUHIPA)

Konnueckast moBepxXHOCTb, 00pa3yomiye
KOHUYECKOW NTOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON TOBEPXHOCTH




Konyc: ocHOBaHME U BEpILINHA,

8 o0pa3yromias ¥ 0Ch; IIOMAas OOKOBOM 1
IIOJIHOW ITOBEPXHOCTH
Y ced€HHBIN KOHYC: 00pa3yromue u

9 BBICOTA; OCHOBAHHUS M OOKOBas
MIOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus: KoHyca

10 (TII0CKOCTHI0, MapalIeIbHOM
OCHOBAHHIO, U IJIOCKOCTBIO, POXOIAIIECH
4yepes3 BEPILIMHY)

1 KomOunanus ten BpameHus u
MHOT'OI'PaHHHKOB
MHoOrorpaHHuK, OIMCaHHBIN OKOJIO

12 cdepsr; chepa, BOUCaHHAS B
MHOTOT'PAaHHHK MJIH B TEJIO BPAIICHUS

13 [Tonsitue 06 00bEMe. OCHOBHBIE
CBOHCTBa 0OBEMOB Tel

14 O0BEM nMIMHIpA, KOHYCa

15 O06BEM mapa u mwiomaas cheps
[TooOHBIE TENa B MPOCTPAHCTBE.

16 CooTHoIEeHNSsT MEX Ty IUIOIAIIMU
MMOBEPXHOCTEH, 00BEMAMHU MOAOOHBIX TET

17 KonrtponsHas pabora no temam "Tena
Bpamenus" u "O0bembl Ten"

18 BekTop Ha IJIOCKOCTH U B IIPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYMTAHNE BEKTOPOB

20 YMHOXEHUE BEKTOpa Ha YHUCIIO




21

PasnoxeHue BekTopa 1o TpéM
HEKOMILUIaHApHBIM BeKTopaMm. IIpaBuio
napajuienenunea

22

Pemenune 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCHUCTBUN C
BEKTOPaMHU

23

[IpsimoyronbHas cucreMa KOOpAUHAT B
npoctpancTse. KoopauHaThl BEKTOpA.
[Ipocreiimue 3a1a4u B KOOpAUHATaX

24

VYron mexnay Bekropamu. CkanspHoe
IIPOU3BENICHNE BEKTOPOB

25

Brluncnenue yrioB MexX1y IpsIMbIMU U
IIJIOCKOCTSIMU

26

KoopauHaTHO-BEKTOPHBIN METO ITPU
peLIeHUU TEOMETPUYECKUX 3a1a4

27

Konrponsnas padora no Teme "BekTopbl
1 KOOPAMHATHI B IPOCTpaHCTBE"

28

[ToBTOpeHue, 06001IeHNE 1
cucremartu3anus 3HaHuil. OCHOBHBIC
¢burypsl, pakTel, TEOPEMBI Kypca
TUITAHUMETPUH

29

[ToBTOpeHUe, 06001IeHNE 1
cucremMartu3anus 3HaHuil. OCHOBHBIC
¢burypsl, pakThl, TEOPEMBI Kypca
TUITAHUMETPUH

30

[ToBTOpeHue, 06001IEeHNE 1
cucTeMAaTHU3alys 3HaHUH. 3agaun
ITaHUMCETPHUU U MCTOAbI UX PCUICHUA




[ToBTOpeHue, 06001IEeHNE 1

31 cucTeMAaTHU3aIys 3HaHUH. 3agaun 1
TUIAHUMETPUH U METOJIbI HX PELICHUS
[ToBTOpeHue, 06001ICHNE 1

0 cucremaTu3anus 3HaHuii. OCHOBHBIE !
¢burypsl, pakTel, TEOPEMBI Kypca
CTepEOMETPUH

33 HToroBasi KOHTpOJIbHAs paboTa 1

34 [ToBTOpenue, 0600IICHNE U 1
cucTeMaTH3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

I'eomerpus g 10-11 kimacca Aranacsn JI.C., byty3os B.® u np. u3g.

[Ipocsemenne

METOANYECKHUE MATEPHUAJIbI IS YYUTEJIA
I'eometpus. 10-11 knaccel. [loypounsie pa3paboTku K yueOHUKY ATaHacsHa -

Caaksan C.M., byry3os B.®.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://urok.lc.ru/

https://mob-edu.com/

https://educont.ru/
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