["ocynapcTBeHHOE 007aCTHOE aBTOHOMHOE
00111e00pa30BaTEIbHOE YUPEKICHHUE
«llenTp oOpa3zoBanus, peaOUIUTAIIMK U O30POBICHUSD)

PABOYAA ITPOIT'PAMMA

o yueOHOMY IpPEAMETY
«I'eomeTpusi»

cpemHero ooimero oOpa3oBaHUs

r.JIunenx , 2024 r.



HOACHUTEJBHAASA 3AIINCKA

PaGouass mporpamma ydeOHOTO Kypca «I['eomerpus» 0a30BOr0 ypOBHS s
oOyuatomuxcst 11-12  kmaccoB paspaborana Ha ocHoBe DenepaibHOro
rocyJIapCTBEHHOTO 00pa30BaTEILHOIO CTaHIapTa CpeAHEro o0Iero oopasoBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, TMPEABSIBIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATULUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzamnmst mporpaMMbl 00ecrieunBaeT OBJIAJICHHUE KIFOYCBBIMU KOMIIETECHITUSIMH,
COCTaBJISIFOIIIUMU OCHOBY VIS CaMOPA3BHUTHS ¥ HEMPEPBIBHOTO OOpa30BaHUSA,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO Pa3BUTHUSA
JUYHOCTHU 00yYarOIIMNXCsl.

HEJU U3YYEHUSA YYEBHOTI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETpUM Ha YpPOBHE CpPEIHEro oOLIero
oOpazoBaHusi OOYCIOBJEHA MPAKTUYECKOM 3HAUYMMOCTBHIO METANpPEIMETHBIX U
MPEAMETHBIX PE3YIbTATOB OOYYCHHS TEOMETPUU B HAIMPABICHUU JMIHOCTHOTO
pa3BuTus oOydaromuxcsi, (GopMUpOBaHUS (PYHKIMOHAIBHOM MaTeMaTUYeCKOM
IPaMOTHOCTH, U3YUEHUS IPYTUX YICOHBIX TUCIUIUINH. Pa3BuTne y oOydarommxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TMPOUCXOXKICHUH TEOMETPUUYECKHUX
a0CTpaKIMil, COOTHOIIEHUH PEAJIBHOIO0 U HWIEAIBHOr0, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHOTO MHPA, MECTE
F€OMETPUU B CUCTEME HAyK U POJIM MAaTEMaTUYECKOTO MOJICIUPOBAHUS B HAYUHOM
MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYaIUXCs, a TaKKe KadeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eoMeTrpust sBisieTCsl OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak oOO€CIeYMBAaeT BO3MOXHOCTb M3yUYEHHS Kak
TUCITUTUTIH €CTECTBEHHO-HAYYHOW HAIMPABIEHHOCTH, TaK M TYMaHUTaPHOU.

Jloruueckoe MbIUIeHUE, (HOPMUPYEMOE MPU HU3YUYCHUH OO0YyUaOIIUMUCS
MOHATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH TETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI¢ PCIIeHUsS TEOMETPUUYCCKUX 3aj7a4y, YMEHHE BBIJIBUTATh W OIPOBEPTaTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJIB3YIOTCS MPU PEHIEHUH 3a]ad €CTECTBEHHO-
Hay4YHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (PU3HKHU.

YMeHrne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AeATeIbHOCTH 4enoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro CoIuaibHOro ObITus, (opMma
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCJIOBHE YCIELIHOTO MO3HAHUS U AaKTUBHOTO
npeoOpa3oBaHus  JIEUCTBUTENBbHOCTH. OnepupoBaHWE MPOCTPAHCTBEHHBIMU
oOpazaMH O0OBEIMHAET pa3Hble BUAbl y4eOHONH M TPYNOBOH JESITEIBHOCTH,



SBJISICTCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXKHBIX KA4E€CTB, MOITOMY aKTyaJlbHA
3amadya (GOpPMUPOBAHUS y OOYUYAIONIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHHS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOITOTOBKE K MPAKTHUYECKON JESTETHHOCTH 110 MHOTUM HAITPABJICHUSIM.

Llenp ocBoeHHs mporpaMmbl ydeOHOTO Kypca «['eomerpus» Ha 06a3zoBOM
ypoBHE 0OyueHHsi — 00IIeo0pa3oBaTeibHOE U OOIIEKYJIbTYPHOE pa3BUTHE
oOyuarommxcsi  4depe3  oOecleueHre  BO3MOXKHOCTU  MPUOOpETeHUss U
WCIIOJIP30BAHUS CHCTEMATHUECKNX TE€OMETPUUYECKMX 3HAHUH W JeHCTBUH,
CHEeM(PUIHBIX TEOMETPUH, BOSMOKXHOCTH YCIEIIHOTO MPOIOJKEHUST 00pa3oBaHus
0 CTICTIHATBHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HCTIOIB30BAHIEM TEOMETPHH.

[IporpaMMa 1o reoMeTpuu Ha 0a30BOM YypOBHE IMpeIHAa3HAYeHA IS
OOyJaroIuXcst CpeHEN MIKOJIBI, HE UCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOTO 0011ero oopa3zoBanusi. Takum 00pa3zom, oOydaroniuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTUYECKUE YMEHUS, CBSI3aHHBIC
co cnenupuKoil TeoMETpUM M HEOOXOAUMBIC I KU3HU B COBPEMEHHOM
oOmectBe. Kpome 3TOro, OHM MMEIT BO3MOXKHOCTh M3YyYHTh F€OMETPHIO OoJiee
ry00Ko, €clii B JalbHEHIIeM BO3HUKHET HEOOXOJWMOCTh B TE€OMETPUYECKHX
3HAHUAX B MPOPECCHOHATHHON ACSITENFHOCTH.

JIOCTH)KeHHE TeNH OCBOCHHS NPOrpaMMbl  00ECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopureTHBIMH 3aJadaMH  OCBOGHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 11—12 knaccax ABIsSIOTCS:

« popMUpOBaHUE TIPEACTABICHHS O TCOMETPHUH KaK YaCTH MUPOBOU KYJIbTYpPbI

¥ 0CO3HaHUE €€ B3aUMOCBSI3U C OKPY’KAIOIIUM MUPOM;

e popMUpOBAHUE TIPEACTABICHUS] O MHOTOTPAHHUKAX W TEJIaX BpAIICHUS Kak
0 BROXKHEWIUX MAaTEeMATHYECKUX MOJENSIX, TMO3BOJISIIONINX OMUCHIBATH U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

« popMupoBaHUE YMEHHUS paclo3HaBaTh Ha YEPTEKaAX, MOJCIAX U B PealbHOM
MHUpPE MHOTOTPAHHUKH ¥ TeJla BPAIICHIS;

¢ OBJIQJICHWE METOJAaMH DEIICHUs 3aJad Ha MOCTPOCHHUS Ha H300paKeHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e popMHUpOBaHWE yMEHUS ONEPUPOBATH OCHOBHBIMH  TOHSATHUSMH O
MHOTOTPaHHHUKAX W TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQJICHUE AJITOPUTMAMU PEIICHUSI OCHOBHBIX THIOB 3a/1a4; ()OPMUPOBAHUE
YMEHHS TPOBOJUTH HECTOXKHBIE IOKa3aTelbHBIE PACCYXACHUS B XOe
pelIeHus] CTePEeOMETPHUYECKHUX 3aJady M 3aJa4y C [PaKTHYECKUM
COZIEp>KaHUEM;

e Pa3BUTHE WHTEJUIEKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEH 00ydarommuxcs,
MMO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEILCKIX YMEHUH, KPUTHIHOCTH
MBIIIICHUS;



e hpopMupoBaHue (PYHKIMOHATBLHOW TPAaMOTHOCTH, PEJIEBAaHTHON T'€OMETpPUH:
YMEHHE paclio3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX MOHSTHH, 00BEKTOB
Y 3aKOHOMEPHOCTEN B PEATBHBIX )KU3HEHHBIX CUTYAlUHSIX U MPU U3YyUYECHUU
IpYTUX  y4eOHBIX  MPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH WU
3aKOHOMEPHOCTEH, (hOPMYIHPOBATh UX HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FEOMETPUYECKUE MOJEIH, IPUMEHITh OCBOCHHBI TI€OMETPUUYECKUN
armapar TS pelIeHus MPaKTUKO-OPUEHTUPOBAHHBIX 3ajaad,
WHTEPIPETUPOBATH U OLICHUBATH MTOJYUYEHHBIE PE3YJIbTATHI.

OTanyuTenbHON OCOOEHHOCTHIO MPOTPAMMBbI SIBJISIETCS BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HAYaJle €ro HW3y4YeHUs 3a]ay, pellaeMblIX Ha YPOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPEACIEHHBIM 00pa3oM OpraHM30BaHHas padoTa Hajl
HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUYECKOTO U MPOCTPAHCTBEHHOTO
MBIILIJICHHS, CTUMYJIHPYET MPOTEKAHUE WHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K
JATbHENUIIEMY U3YYECHHIO ITPEIMETA.

[Ipennourenue oTnaércst HArsAIHO-KOHCTPYKTUBHOMY METOIY OOy4YeHUs, TO
€CTh TEOPETUYECKHUE 3HAHHS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
MPAKTUYECKOU JEATENBHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX IPEACTABICHUU Y
y4Jamuxcsi B Kypc€ CTEPEOMETPUM MNPOBOIWUTCS 3a CUET pElIeHHs 3ajad Ha
CO3JaHUE€  NPOCTPAHCTBEHHBIX O0Opa3oB M  33Ja4y Ha  ONEPUpPOBAHUE
MPOCTPAaHCTBEHHBbIMU oOpazamu. Coznanue oOpaza MPOBOAUTCS C OMOPOM Ha
HarJIsiJHOCTh, a OINEpPUpPOBAHHE OOpa3oM — B YCJIOBUSAX OTBJICUYECHHUS OT
HArJSIHOCTH, MBICJIEHHOTO U3MEHEHUS €T0 UCXOTHOTO COAEPKAHHUS.

OcHOBHBIE conepxkaTrelibHble JTMHUU Kypca «['eomerpum» B 11-12 knaccax:
«MHororpasHukn», «IIpsiMble ¥ MIIOCKOCTHA B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpbI 1 KOOPAUHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUM
pacnpenensiercss He TOJbKO IO COAEPKATEIbHBIM JIMHHSAM, HO M IO TOJaM
o0yueHUs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.

Copnepxxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yibTaTam
OCBOEHHUs paboueil MNporpaMmbl, pachpeieia€HHbBIM 10 rojaM OOy4eHwus,
CTPYKTYpPHUPOBAaHO TakuM 00pa3oM, 4YTOOBl OBJIaJCHUE TE€OMETPUUYECKUMU
MOHATUSAMU U HaBBIKAMH OCYIIECTBIISIOCH MOCIEI0BATENBHO U MOCTYNATENbHO, C
COOJIIOICHUEM TIPUHIIUIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOUYAIUCH B
OOIIlyI0 CHCTEMY T€OMETPUUYECKUX MPEJICTABICHUN OOyYarolmuxcs, pacuupsis u
yriry0sisi €€, 00pa3ysi MPOUHbIE MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoauTcs 2 yaca B Hexenro B 11 knacce u 1 gac B
HeJneno B 12 kitacce, Bcero 3a ABa rojaa ooydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
11 KUIACC

IIpsiMble U IUIOCKOCTH B IPOCTPAHCTBE

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

B3aumHoe pacrnonoxkenue NpsAMBIX B IPOCTPAHCTBE: IEPECEKAOLINECH,
NapajuleabHble W CKPELIUBAIOIIMECH IpsAMble. llapajienbHOCTs NOPSAMBIX U
IJIOCKOCTEW B TMPOCTPAHCTBE: MapajuleNIbHbIE NPSIMBIE B  IPOCTPAHCTBE;
MApAJUIETBHOCTh TPEX MPSMBIX; MAPAILICTBHOCTh MPSIMOM U TUIOCKOCTH. YTJIBI C
COHANPABJICHHBIMUA CTOPOHAMH; YIOJ MEXKAY TMpPSIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTH TTOCKOCTEN: MapaJuIeIbHbIE IUIOCKOCTH; CBOMCTBA
napajuieNibHbIX IIockocTeil. Ilpocrteilmme mpocTpaHCTBEHHBbIE (UTYpPHI Ha
MJIOCKOCTHU: TETPadJIp, KyO, mapasieiaenuie]l; MOCTPOCHUE CEUYCHUM.

[TepneHAUKYISAPHOCTD NMPSIMOM U IIOCKOCTH: NEPIECHANKYISAPHBIE NPSIMBIC B
MPOCTPAHCTBE, MNPSAMBIE NAPAJUICIBHBIE W NEPIEHAUKYISAPHBbIE K IUIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOMU
MEPIEHAUKYJISIPHON IUIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIrOJI MEXIY MPSIMOU H
IJIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yroJl  JBYTPAHHOTO  yIJia.
[leprieHAuKyIsAp U HAKJIOHHBIE: PACCTOSAHUE OT TOYKHU IO IUIOCKOCTH, PACCTOSHUE
OT MNpSIMOM 10  TUJIOCKOCTH,  HPOEKUust  (UIypbl  HA  IJIOCKOCTb.
[lepneHaUKyNSIPHOCTh  IJIOCKOCTEH: NPU3HAK  MEPHEHAUKYJISIPHOCTA  ABYX
mIockocTer. Teopema o TpEX MepHeHIUKYISIpax.

MHoOrorpaHHuKHu

[ToHsATME MHOTOTpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOIPAHHUKA, BBIITYKIIbIE
Y HEBBIIIYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipusma: n-yronpHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbI, IpsiMas U HAKJIOHHAsl MPU3MBI; OOKOBas U
MOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajiefienune U ero cpouictea. llupamupa: n-yrojbpHas nupamMujia, TpaHH U
OCHOBaHUE MUPAMUBI;, OOKOBAs U MOJIHASI TOBEPXHOCTH MUPAMU/IbI; TPABUIIbHAS U
yceu€HHasg nOupaMuaa. OJIEMEHTbl TMpu3Mbl H nupamuabl. [IpaBuiibHBIE
MHOTOTPAHHUKHU: TMOHATHUE IMPABWIBHOIO MHOTOTPAHHUKA; IPAaBUJIbHAS IIpU3Ma U
MpaBUIbHAS MHPAMUJA; TPABWIbHAS TPEYTroJibHAs NUpPaMHAA W TPABUIIBHBIN
terpasap; KkyO. IlpencraBieHue O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadJp,
noaeka’ap v ukocaxap. CedyeHus: Npu3Mbl U TUPAMHU/IBL.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSMOWM,
IJIOCKOCTU.  DJIEMEHTBl CHUMMETPHUM B  MNHpPAMUIAX, Napajuieienunenax,
MPABUWIbHBIX MHOTOTPAHHUKAX.



BriuncneHne S1€MEHTOB MHOTOTPAHHUKOB: péEOpa, AWaroHaliud, YTJIbL.
[Inomanas OOKOBOM MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
IJIONIAlb OCHOBaHUM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOM MPU3MBL.
[Inomanas OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHON MHUPaMUIBI,
TeopeMa O IUIomanu yceu€HHoM mnupamuabl. [lonsitue 006 00bEMe. OOBEM
MAPAMHU/JIBI, TPU3MBL.

[TonoOubie Tena B mpocTpanHcTBe. COOTHONIEHUS MEXKIY IUIOIIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEI.

12 KUIACC

Tesa Bpamenus

Hununapuyeckas MOBEPXHOCT, oOpazyrornue HUAJTMHIPUYECKOM
MOBEPXHOCTH, OCh LMWIUHAPUYECKON TmMOBepXHOCTU. [{unuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTb, O0Opa3ylolias MU OCh; IUIONIaAb OOKOBOM M MOJHOU
MOBEPXHOCTH.

Konnueckasi moBepXxHOCTh, 00pa3yloline KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOU moBepxHOCTU. KoHyC: OCHOBaHME U BepIIrHa, 00pa3ytoias
U OCb, IUIOMIaJb OOKOBOM W TOJHONW TMOBEPXHOCTU. YCEUEHHBIM KOHYC!
oOpazyrolue U BbICOTa; OCHOBAaHMS M OOKOBasi IOBEPXHOCTb.

Chepa u map: meHTp, paauyc, IUaMeTp; IUIONIAJb MOBEPXHOCTH C(EpHI.
B3aumnoe pacnonoxkeHue chepbl U IIOCKOCTH; KacaTelabHas IJIOCKOCTh K cdepe;
TJI0Ia b Chephl.

N3o0pakeHue Tel BpallleHus Ha MII0CKOCTU. Pa3BépTka uIMHIpa U KOHYCA.

KomOunanuu Ten BpalieHus W MHOTOTPAHHHKOB. MHOTIOTpaHHUK,
OMHUCAHHBIA OKo0JIO cdephl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK, WU TEJO
BpallEHUS.

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

[TonoOubie Tena B mpocTpancTBe. COOTHOIIEHUS MEXIY IUIOMIASIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEI.

Ceuennst mwiMHApa (MapajuiebHO M MEPHEHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEUEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha miockoctu U B mpocTpaHcTBe. CloKEHUE U BEIUYUTAHUE BEKTOPOB.
YMHOKeHHE BEeKTopa Ha 4yucio. Pa3noxkeHue BekTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuiio mapamnenenunena. Pemienwe 3amad, CBSI3aHHBIX €
NpUMEHEHUEM TpaBWJ JEHUCTBUI C BekTtopaMu. [IpsMoyrosibHasi cucreMa



KoopauHaT B mpoctpadcTBe. KoopauHaTel BekTopa. Ilpocreitmue 3amaum B
KOOpAMHATax. YTrojl Mexay BektopamMu. CKalsipHOE MNpPOU3BEIICHHE BEKTOPOB.
Briuncnenue yrioB Mexay MpSAMBIMU U IUIOCKOCTSIMU. KoopauHaTHO-BEKTOPHBIM
METOJI MMPH PEIICHUHU T€OMETPUIECKUX 3a/1ad.



INJIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATbI

JInyHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTPaMMbl Y4EeOHOTO TMpeaMeTa
«MareMaTuka» XapakTepUu3yrOTCs:

I'paxxnanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMKU 00YUYaAIOIIETOCS KaK aKTUBHOTO
M OTBETCTBEHHOTO WIEHA POCCHUHCKOTO OOIIeCTBa, IMPEACTaBICHHEM O
MaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBICHH,
MNpoIeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl U Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HHCTUTYTAMU B COOTBETCTBUM C HX
(YHKIUSMY 1 HA3HAUYCHHUEM.

IIaTpuoTHyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON Ipak IaHCKOW UJIEHTUYHOCTH, YBAXKECHUS K
MPOIIIOMY U HAaCTOSIIIEMY POCCUHUCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JTOCTUKECHUSAM POCCUUCKUX MAaTE€MAaTUKOB U POCCUMCKON MAaTE€MaTUYECKOW IITKOJIbI,
K HCIOJIb30BAaHUIO 3TUX JOCTH)KEHUW B JIPYTMX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX IIEHHOCTEH POCCHICKOTO HapoJa;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, JOTUYECKOTO ITOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTUKEHUI HAyKHU U JIEITeIIbHOCTHIO
Y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUMBOTO Oy IyIIETO.

IcTeTHYECKOe BOCIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOYas ACTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajaad, pelIeHHH, paccyxIeHuM;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM aCIeKTaM pa3JInyHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHNE:

c(hOpMUPOBAHHOCTHIO YMEHUSI TPUMEHATh MAaTeMaTUYeCKUE 3HaHUS B
HHTEpEcax 3J0pPOBOT0 U 0€30MMacHOTro 00pa3a KH3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0pPOBbIO (3I0pOBO€ MUTAHUE, COATIAHCUPOBAHHBIN PEKUM 3aHATHN U

OTABIXA, perynsipHas dbuznyeckas aKTUBHOCTB); ¢buznYecKoro
COBEPIICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEILHOMN
NESATENbHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pa3nmuuHbIM  cpepam  NPOdEeCCHOHATBHOM  NESITENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ MPWIOKEHUSIMHU, YMEHHUEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymielt mnpodeccud W peanu30BbIBATH COOCTBEHHBIE >KU3HEHHBIC ILIAHBI;



FOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa3oBaHUIO U
CaMOOOpa30BaHUI0 HA MPOTSXKEHUU BCEM JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3aJlady MaTeMaTUYECKOW HAMpPaBICHHOCTH.

IKOJI0rHYEeCKOe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBHIO HKOJOTHUUECKON KyJIbTYpbl, MOHUMAHUEM BIIUSHUS
COI[MATTbHO-?KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJIHON M COIUAbHOU
Cpelbl, OCO3HAHMEM TJO0AJIBHOTO XapakTepa JKOJIOTUYECKUX MpoOieM;
OpUEHTaIlMel Ha MPUMEHEHUE MAaTeMAaTHUYEeCKUX 3HAHUW JUIsl pellleHHs 3aj1ad B
o0JlacTU OKpYyXarolllel cpenpl, IUIAHUPOBAHUSA TMOCTYNKOB M OILEHKH HUX
BO3MOYKHBIX MTOCIIEICTBUN 111 OKPYKAIOIIEH CPEbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH M  OOUIECTBEHHON  MPAKTUKH, MOHUMAaHUEM
MaTeMaTUYeCKOW HayKd Kak c]epbl 4HeloBEUECKOW esATeNbHOCTHU, 3TArloB €€
pPa3BUTUS M 3HAUYUMOCTH IS PAa3BUTHUS LUBWIM3ALMKU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKM U MAaTeMaTUYeCKOM KyJIbTypOW KakK CpEIACTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYI0 M MCCIEAOBATEIbCKYIO ACSTEIbHOCTD
WHJIMBUAYAJILHO U B TPYyMIIE.

METANPEAMETHBIE PE3YJIbTATBI

MertanpeMeTHbIE Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMA
NO3HABAMEIBHBIMU  OCUCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUus MU, YHUBEPCANbHbIMU PeSYNAMUBHbIMU OCUCTBUIMU.

1)  Vuusepcanvnvie = noznaeamenwvmvle  Oeticmsusi,  obecneuugaom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECco8 odyuarwuxcs (oceoeHue
Memo008  NO3HAHUSL  OKPYXHCaAlowe2o  Mupa,  NnpumMeHeHue  J0SUYeCKUX,
uccne008amenbCKux onepayuil, ymeHuil pabomams ¢ ungopmayueti).

Bba3oBble jioruyeckue JaeiicTBUA:

 BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPH3HAKH MaTEMaTHYECKHUX
O00BEKTOB, TOHSATHUN, OTHOMIEHWHA MEXKIY TMOHATHIMH; (OPMYIUPOBATH
OTIpENeNICHNs]  MOHSATWUN; YCTaHABIMBATh CYIIECTBEHHBIM  TMPHU3HAK
KiaccupuKalu, OCHOBAaHUS IJii OOOOIIEHUS U CPABHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCTIPUHUMATh,  (OPMYJIUPOBATH W  MPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

eBBISIBJISITh ~ MaTeMaTUYeCKWe  3aKOHOMEPHOCTH, B3aMMOCBSI3H W
nmpoTuBopednss B (akTax, MaHHBIX, HAONIOACHUSX W YTBEPKICHUSIX;



npejuiaratb ~ KpUTepUM  JUIsl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHIA;

eJICNIaTh BBIBOJABI C HCIOJIB30BAaHUEM 3aKOHOB JIOTMKHU, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITETILHO JI0OKa3aTeIbCTBA MaTeMaTH4YeCKUX
YTBEPKJIEHUM (MpsIMbIE U OT MPOTUBHOTO), BHICTPAUBAThH apryMEHTAIHIO,
MPUBOJUTh MPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>XJICHUS U BBIBO/IbI;

e BEIOMpATh CMOCOO pelleHus y4eOHOMl 3ajauu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIlIeHHs, BBHIOMpPATh HauboOJIee MOAXOIAIUNA C Y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejibckue AeicTBUA:

* ICIIOJIb30BAaTh BOIPOCHI KaK HCCIEIOBATENbCKUNA WHCTPYMEHT MO3HAHMS;
dbopMyIUpoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOPEUHE, MpodIeMy,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHOe, (OpMUpOBaThH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e IPOBOJIUTH CAMOCTOSITEBHO CIJIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAHUE
[0 YCTAaHOBJEHUIO OCOOCHHOCTEM MaTEeMaTHYEeCKOro OO0BbEeKTa, SIBICHUS,
MPOIIECCa, BBISBJICHUIO 3aBUCUMOCTEH MEXIYy OOBEKTaMHU, SBJICHUSMH,
MPOIECCaAMHU;

e CAMOCTOSITEBLHO (DOpMyIUpOBaTh O0OOIIEHUS U BBIBOABI MO pe3ysbTaTaM
MPOBEEHHOTO0 HAOJIOJIEHUS, HCCIIEI0BaHuUs, OLEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 000OIIEHUI;

e IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIECCA, a TaKXKe BBIIBUTATh
MPEOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

* BBISIBIIATH AeUIUTHI HHGOPMAIIUU, TaHHBIX, HEOOXOJIUMBIX JIJIs OTBETA Ha
BOIIPOC U JJIsI pEIlICHUs 3a]1auu;

e BEIOMPATh UH(POPMALINIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATh,
CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(POPMAIMIO PA3TUUHBIX
BHUJIOB U ()OPM MPE/ICTABICHUS,

e CTPYKTYpUpPOBaTh MH(POPMAIINIO, TPEACTABIATh €€ B pa3lUyHbIX (hopMmax,
WJUTIOCTPUPOBATH rpaduuecKu;

e OLICHUBATH HaJIEKHOCTD uHpopMaru (s CaMOCTOSITENILHO
c(hopMyIMPOBAaHHBIM KPUTEPUSIM.

2)  VHueepcanvuvie KOMMYHUKamueHwle Oelicméus, 00ecnevyusaom

coOpMUPOBAHHOCTb COYUATLHBIX HABLIKOS 00YUAIOUWUXCHL.

Oo0wenue:



e BOCIIPUHUMATH U (POPMYJIHPOBATH CYXICHHUS B COOTBETCTBUU C YCIOBUSIMU
U UensMu OOIIEHHUS; SICHO, TOYHO, IPaMOTHO BBIPAXKATh CBOI TOYKY
3pE€HHs] B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO XOAY
pelieHus 3aa4i, KOMMEHTUPOBATh MOJYYEHHBINA PE3yJIbTaT;

eB X0j/i¢ 00CYXKJIEHHUS 3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
po0OJieMbl, pelaeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIIEJICHHbBIE HA TTIOUCK
pEelIeHUs; COMOCTABIATh CBOM CYXKIEGHHS C CYXACHUSMH JPYTUX
YYaCTHUKOB JUajora, oOHapy>XUBaTh pa3iU4Ue U CXOACTBO MO3UIIUH; B
KOpPpEKTHOU opme GOopMyJIUpPOBATH pa3HOTIIACHS, CBOM BO3PAKEHHUS;

e IPE/ICTABIIATH PE3yJbTaThl PEIICHUS 3a/1aui, SKCIIEPUMEHTA, UCCIIEIOBAHMUS,
MIPOEKTA; CAMOCTOSITEILHO BBIOMPATH (hOpMAT BBICTYIUICHUSI C Y4ETOM
3a/1a4 NMpe3eHTAlUU U OCOOEHHOCTEN ayUTOPUH.

CorpyaHuyecTBo:

e IOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAH/IHOW U UHANBUIYATbHON
paboThl MpHU pelICHUH YYEOHBIX 3ajJlay; NPUHUMATH 1€JIb COBMECTHOM
NEeATeNbHOCTH, IUIAHUPOBATh  OPTraHU3AIMI0 COBMECTHOW  paloThlI,
pacrpenensTh BUIbI padoT, JOrOBapUBATHCS, OOCYXAAaTh MPOIECC H
pe3ynbTat paboThl; 00001IaTh MHEHUS] HECKOJIBKUX JIFOCH;

e y4aCTBOBAaTh B I'PYNMOBBIX Popmax paboThl (00CykaeHusl, 0OMEH MHEHUH,
«MO3TOBBI€ MITYPMbI» W HWHBIC); BBINOJHATH CBOIO YacThb pPabOTHl U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JIPYTMMHU UICHAMU KOMAaHJbL;
OIICHMBATh KAa4ECTBO CBOETO BKJIaJa B OOILIUA MPOAYKT MO KPUTEPUSIM,
c(hopMyIHPOBAaHHBIM YYaCTHUKAMH B3aUMOJCHCTBUSI.

3) Vuusepcanvnvie  pecynamueHule Oeticmaus, obecneuugaiom
G opmuposaHue CMbICI08bIX YCHAHOBOK U HCUSHEHHbLX HABLIKOG TUUHOCHIU.
Camoopranusanus:

e COCTABJIATH IJIaH, aJITOPUTM pELISHUS 3a]]a4H, BEIOMPATh CIOCOO PEIIECHUS C
YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YUETOM HOBOM
uHpopMaIuu.

CaMOKOHTPOJIb:

eBJAJCTh HABBIKAMU  TO3HABATEIBLHOM  pedueKCUH KaK  OCO3HAHUS
COBEPIIAEMBIX JECHUCTBUU U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BJIAJETh CHOcO0AMU  CaMONPOBEPKH, CAMOKOHTPOJISI Mpouecca |
pe3ysibTaTa peuIeHUsI MaTEMATUYECKOM 3a/1a4H;

e IPEABHUAECTH TPYJIHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IIPU PEIICHUU 3aa4H,
BHOCHUTH KOPPEKTHUBBI B JIESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
JAHHBIX, HAJEHHBIX OIMOOK, BHISBICHHBIX TPYAHOCTEMH;



e OLICHMBATh COOTBETCTBHUE pe3yJibTaTa €M U YCJIOBUSIM, OOBSICHSITH
MPUYHHBI TOCTHXKEHUSI WM HEJIOCTHXKEHUS PE3yJbTAaTOB AECATEIIBHOCTH,
HaxOJUTh OMHKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTBITY.

NPEAMETHBIE PE3YJIbTATBI

11 KUIACC

OnepupoBaTh MOHATUSAMU: TOUKA, IPSAMasi, IIIOCKOCTb.

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

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX
U INIOCKOCTEH.

KnaccupunmpoBats B3aMHOE pACHOJIOKEHUE MPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

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

OnepupoBaTh TMOHSATHUSMU: MHOTOTPAHHWK, BBIMYKJIBIH ¥ HEBBITYKIIBIHI
MHOT'OTPAaHHHUK, HJIEMEHTHI MHOTOTpaHHUKA, TPaBUIbHBIA MHOTOTPAHHUK.

Pacnio3naBaTh OCHOBHBIE BHUJIBI MHOTOTPaHHUKOB (MUpamMuja; MpU3Ma,
MPSIMOYTOJIbHBIN Mapajuieenunes, Kyo).

KnaccupunmpoBaTh ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBaHUS  JUIsS
knaccuukanuy  (BBITYKIbIE ¥ HEBBIMTYKJIbIE MHOTOTPAHHUKH, TPABUIHHBIC
MHOTOTPAaHHUKY; MPSAMbIE U HAKJIOHHBIE TPU3MBbI, TApaJICIICTIUIEIbI).

OnepupoBaTh MOHITUSMHU: CEKYIIas INIOCKOCTh, CEUEHHE MHOTOIPAaHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUSI CEYEHUM, UCTIONB3YSI METOJ CJIE/IOB.

CtpouTh CceueHHs] MHOTOTPAaHHUKOB METOJOM  CJIEJIOB,  BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (GUTYp: BUI
CBEpXY, COOKY, CHH3Y.

Pemiats 3a1aun Ha HAXOXKJEHUE T€OMETPUUECKUX BEJIIMUUH MO 00pa3laM uin
alropuT™MaM, NPUMEHSS HW3BECTHbIE AHAIUTHYECKHE METOAbl MpPU pPEIICHUU
CTaHJAPTHBIX MaTEMAaTUUYECKUX 3a/1ad HAa BBIYUCIICHUE PACCTOSSHUM MEXIy ABYMS
TOYKaMH, OT TOYKM JO MPsAMOW, OT TOYKH JI0 IUIOCKOCTH, MEXKIY
CKPEIIHBAIOIIUMUCS MTPSIMBIMH.

Pemiats 3a1aun Ha HAXOXKJAECHUE T€OMETPUUECKUX BEIIMUMH MO 00pa3aM Win
aIropuT™MaM, NPUMEHSS HW3BECTHbIC AHAIUTUYECKHE METOAbl NPU PEIICHUU
CTAHJAPTHBIX ~MaTeMaTHYeCKUX 3aJad Ha BBIYUCJICHUE YIJOB  MEXIY
CKpPEIUBAIOIIUMUCS TMPSIMBIMU, MEXKIY TMPSIMOM U  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Boraucisate 00bEMBI M TJIOIIAAM TTOBEPXHOCTEH MHOTOIPAaHHHMKOB (MpH3Ma,
nMpaMmia) ¢ TMpUMEHEHUEeM (QOpPMYJ; BBIUYUCIATH COOTHOUIEHUS MEXIY
IJIOIIA/ISIMU TTOBEPXHOCTEHN, 00bEMaMu OAOOHBIX MHOTOIPaHHUKOB.

OnepupoBaTh MOHATHSAMHU: CHUMMETPUS B IIPOCTPAHCTBE; IIEHTP, OChb H
MJIOCKOCTh CUMMETPUU; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (DUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH M HHTEPHPETUPOBATH HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPECTABICHHYI0 HAa YepTexax U
PUCYHKaX.

[IpumeHsaTs TeOMeTpuuecKkue (akThl I PEHICHHS CTEePEOMETPUUYCCKUX
3a71a4, IPEANOIaraloluX HECKOJIBKO IArOB PEIIEHUS, €CIIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (popme.

[IpumeHaTs OpocTEHIINE TPOTPAMMHBIE  CPEICTBA W 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKUX 3a]aY.

[IpyBOomMTE NpPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE U
YKW3HH, PACIIO3HABATh MPOSBIECHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJIyYEHHBIE 3HAHUS HA MPAKTUKE: AHAIU3UPOBATH pPEAJbHBIE
CATyallUM W TPUMEHATb H3YYCHHBIEC IOHATUSA B IIPOLIECCE IMOUCKA PEIIECHUS
MaTteMaTU4ecku CHOpPMYJIHPOBAHHON MpoOJEeMbl, MOJEIUPOBATh pealbHbIC
CATyallUM Ha S3bIKE TE€OMETPUHU, HCCIEA0BAaTh MOCTPOCHHBIE MOJAEIU C
HCIIOJIb30BaHUEM I'€OMETPUUECKUX TTOHSATUN U TEOPEM, almapara aireopsl; pemarhb
MPAKTUYECKUE 3a1a4U, CBA3aHHBIEC C HAX0XKICHUEM F€OMETPUUECKUX BEIIMYMH.

12 KUIIACC

OnepupoBaTh MNOHATUSIMU: I[WIMHAPUYECKAs MOBEPXHOCTh, 0O0Opa3yrolue
UUJTUHJIPUYECKOM  MOBEPXHOCTH;  IWIMHAP;  KOHHMYECKas  MOBEPXHOCTb,
oOpazyrolue KOHMYEeCKON MOBEPXHOCTH, KOHYC; c(hepruuecKasi IOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccudunmpoBaTts B3auMHOE pacionoxeHue chepbl U IIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CIIOM, OCHOBAHUE IIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

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

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHCAHHBIH B cdepy ¢
OMHUCAHHBIK OKOJO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpaIlEHUS.

BbluucnaTh COOTHOLIEHUSI MEXIY IUIOIIAIMH MOBEPXHOCTEH U 00BEMaMHU
MOAOOHBIX TEI.



N3o0paxath u3zyyaeMble (QUTYpHl OT PYKH M C MNPUMEHEHUEM HPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
¢buryp: BUJ cBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJl BpaIllCHUS.

W3BnekaTh, HHTEPHPETHPOBATH U MPEOOPa30BbIBATH HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPECTABICHHYIO Ha YepTexax U
pUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTRBE.

BrInmonHATh JEUCTBUSL  CIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHUS BEKTOpPA HA YUCII0, O0OBSICHSIThH, KAKHMU CBOMCTBAMH OHH 001aAaloT.

[IpuMeHsTH MpaBUIIO Napajuielienunesa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIroJl MEXIY
BEKTOPaMHU, CKaJSIPHOE MPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbBIE
BEKTOPBI.

HaxoauTte cymMMy BEKTOPOB U MPOU3BECHUE BEKTOpPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJsipHOE TMPOU3BEJCHUE, PACKIAJbIBAaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBatTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumensTy reomeTrpuueckue (HakThl ISl PELICHUS CTEPEOMETPUUECKUX
3a/1a4, IPeAnoJarainX HECKOJIbKO IAroB PELISHUs], €CIU YCIOBUS IPUMEHEHUS
3a/1aHbI B SIBHOU (popMme.

Pemiate mpocreiiiiie reoMeTpUuyYecKue 3aJaud Ha MPUMEHEHHUE BEKTOPHO-
KOOPJAMHATHOT'O METO/IA.

Pemate 3amaum Ha [0Ka3aTENbCTBO MATEMATHYECKUX OTHOLICHUWA W
HaxO0XXJICHUE FeOMETPUUYECKUX BEJIUYUH MO 00pa3liaM WUiu ajifOpUTMaM, MpUMEHss
M3BECTHBIE METO/IbI IPU PEIICHUH CTaHAAPTHBIX MaTEeMaTUYECKHUX 3ajay.

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

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

[IpuMeHsTh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEabHBIC
CUTyalldd W TPUMEHSTh HU3Y4YEHHbIE TOHSATHUS B MPOLECCE IMOUCKA PEIICHUs
MaTteMaTU4ecku CHOpPMYJIHPOBAHHON MpOOJEeMbl, MOJEIUPOBATh peaJIbHbIC
CUTyalldd Ha S3bIKE TE€OMETPUHU, UCCIEAOBaTh IOCTPOCHHBIE MOJECIN C
MCIIOJB30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allapara anreopsl; peniaTh
MPAKTUYECKUE 3a7]a4H, CBA3aHHbBIE C HAXO0XKICHUEM F€OMETPUUYECKUX BEIIMUUH.



TEMATHUYECKOE IINIAHUPOBAHHUE

11 KUIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne HanMeHoBaHMe pa3je/ioB U TeM (uudposrbie)
Koutpoabnbie | IlpakTuueckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Bbubnuoreka [JOK
! Brezettie B cTepeoMeTpiio 10 https://m.edsoo.ru/1¢209e37
) [IpsimMble U TNIOCKOCTH B MMPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapamienbHOCT IPSIMBIX U IIOCKOCTEU https://m.edsoo.ru/1c209¢e37
3 [lepneHIUKYISIPHOCTD NMPSMBIX U 12 bubmmorexa [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209¢e37
Bbubnuoreka [JOK
4 VYrubl MeXAy NPSAMBIMU U IUIOCKOCTSMHU 10 1 hitps-//m.cdsoo.ru/1c209¢37
Bbubnuoreka [JOK
1
> Mrororpartiicu i https://m.edsoo.ru/1¢209e37
Bbubnuoreka [JOK
N 1
6 OOBEMbI MHOTOrPaHHHKOB ? https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CeUEHHUs], pACCTOSIHUSA U YIJIbI 4 1 bubmmorexa [IOK
p ' P Y https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




12 KVIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m KonTtpoabnsie | IIpakTnueckue
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Bubnuoreka [JOK
! Tena BpatueHus 12 https://m.edsoo.ru/1¢209¢37
N bubmuoreka [JOK
2 OonEmbt Ten > ! https://m.edsoo.ru/1¢209¢37
3 B . 10 1 bubmuoreka [JOK
CKTOPHL I KOOPARHATE B HPOCTPAHCTEE https://m.edsoo.ru/1c209¢e37
4 [ToBTOpeHue, 06001IeHNE, 7 1 Bu6nuoreka [JOK
CUCTEMAaTHU3alNs 3HAHU I https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Koutpoabnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
OCHOBHbBIE OHSTHS CTEPEOMETPHUU:
TOYKa, NpsiMasi, IIOCKOCTb,
npoctpaHcTBo. [IpaBuna
50 6 E;Ke ap CVHKa 1 bubmmoreka [JOK
u HUS Ha PUCYHKaX:
p pHcy . https://m.edsoo.ru/aecc77¢cd
M300paxKeHUsl TIOCKOCTEH,
MapajIeNbHBIX IPSIMBIX (OTPE3KOB),
CepelIMHbI OTpEe3Ka
ITonsaTHA: nepecekaromuecs
OCKOC epeceKaromuec a 1 bubmmorexa LIOK
it TH, T 1Iyecs npsimast
- 11ep P https://m.edsoo.ru/2d8a9¢99
U TJIOCKOCTh
ITonsaTHA: nepecekaromuecs
IIJIOCKOCTH, TepeceKaronuecs npsmas 1 bubmmorexa [TOK
> T1eP P https://m.edsoo.ru/db685¢73
U TJIOCKOCTh
3HAaKOMCTBO C MHOTOI'paHHUKAMHU,
n300pa’keHre MHOTOTPaHHUKOB Ha | bubmmoreka [IOK
PUCYHKaXx, Ha MPOEKLIMOHHBIX https://m.edsoo.ru/a63959d
yepTexax
HavanbHbie cBeneHust 0 Kyoe u
nupamMue, X pa3BEPTKU U MOJIETU 1 bubmorexa [IOK
P > X paseep ‘ https://m.edsoo.ru/b30dff38
CeueHust MHOTOIPaHHUKOB
HauannHble cBeneHus o0 Kyoe u 1 buGnnorexa LIOK
Y https://m.edsoo.ru/3d8ffd32




nUpaMuie, UX pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPaHHUKOB

IToHsATHE 00 AaKCUOMATUYECKOM

Bubnuoreka [JOK
7 MMOCTPOECHUU CTEPEOMETPUH: AKCUOMBI
https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
ITousTre 00 aKCHOMATUYECKOM
8 OCTpoOEe cTeEpEOME aKCHO bubmorexa LIOK
MOCTPOEHUH CT METPHUU: HOMBI
p P P https://m.edsoo.ru/239¢8cb4
CTEPEOMETPHUU U CIEACTBUS U3 HUX
ITousTre 00 aKCHOMATHYECKOM
9 OCTpoOEe cTeEpEOME aKCHO bubmorexa LOK
MOCTPOEHUH CT METPHUU: HOMBI
p P P https://m.edsoo.ru/65¢6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX
ITousTre 00 aKCHOMATUYECKOM
10 Bbub6nuoreka [JOK
MOCTPOECHUH CTEPEOMETPUN; AaKCHUOMBI
p P P https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anmMHoe pacnoniokeHue NpsIMbIX B
1 IIPOCTPAHCTBE: NEPECEKAIOLINECS, bu6mmoreka [IOK
MapajjieiabHbIe U CKPEIUBAIOIINECS https://m.edsoo.ru/1a2520£6
psiMbIE
[TapanienbHOCTh IPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTRBE:
12 Bbubnuoreka [JOK
napaieiIbHbIE IPSIMBIE B
P P .. https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MapaAJIICIIbHOCTD TPEX
MPSIMBIX
[TapanienbHOCTh IPSIMBIX U
13 IJIOCKOCTEHN B POCTPAHCTBE: bubmmoreka [IOK
[TapamiensHOCT IPSIMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
Bubnuoreka [JOK
14 VYIIIBl ¢ COHANPABIEHHBIMU

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




CTOpPOHAMHU

VYroa Mexay NpsMbIMU B

Bbu6nuoreka [JOK

15
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEN: bubmmoreka [IOK
[apaiienbHble IIOCKOCTH https://m.edsoo.ru/2e18255
18 CBoiicTBa napajyiebHBIX TIOCKOCTEH bubmorexa [IOK
P https://m.edsoo.ru/e504d656
IIpocreiiime NpoCTpaHCTBEHHBIE
19 (Gurypsl Ha MIOCKOCTH: TETPAd bubmmorexa LIOK
P $ TETPAAP, https://m.edsoo.ru/4a28dc02
KyO, apaenenurney
Bbu6nuoreka [JOK
20 ITocTpoeHue ceueHui
TPOCHHE CEHEHIH https://m.edsoo.ru/1d434d0f
Bubnuoreka [JOK
21 I1 i
OCTPOCHHE CCACHIH https://m.edsoo.ru/ec26fe5d
KonrponsHas pabora o Teme
” "[IpsiMbl€ U TUIOCKOCTH B bubmmoreka [IOK
npoctpaHcTse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U IJIOCKOCTEN"
[lepnieHAMKYIAPHOCTD MPAMOUN U
23 HJIECKOCTI/I'}II'IG F;ICH UK IJ)m HbIE bubmorexa [IOK
+ HEPHEHAMIYILP https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [Ipsimble napasienpHble U bubmmoreka [IOK
MEPIEHANKYIIAPHBIE K IUIOCKOCTH https://m.edsoo.ru/0acl1c95
)5 [Ipsimble napasienpHble U bubmmoreka [IOK
MEPIEHANKYIIAPHBIE K TUIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJISIPHOCTH bubmmoreka [JOK




IIPSIMOM U TNIOCKOCTHU

https://m.edsoo.ru/f85bfc46

[Ipu3Hak nepneHaAuKyISIPHOCTH

Bbu6nuoreka [JOK

27
MPSMOU U TUIOCKOCTH https://m.edsoo.ru/79165d15
)3 Teopema o npsmoit bubmmoreka [IOK
NEePIEHIUKYIISIPHON IIJIOCKOCTH https://m.edsoo.ru/635¢5087
79 Teopema o npssmoit bubmmoreka [IOK
MEPIIEHANKYISPHOM IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit bubmmoreka [IOK
MEPIICHANKYIISIPHOM TIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHuKyIsip U HAKJIOHHBIE:
31 aCI::TO}IHI/ICYOT I;orncn 0 TIOCKOCTH bubmorexa [TOK
P fl ’ https://m.edsoo.ru/33c477d3
paccTosiHue OT NMPSIMOM A0 MIIOCKOCTH
[lepnieHAUKYIISAp ¥ HAKJIOHHBIE:
32 aCI:JTO}IiI/IGYOT I;orncn 0 TIOCKOCTHU bubmmorexa LIOK
P fl ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT MPSIMOM A0 MIIOCKOCTH
[lepnenuKyIsip U HAKJIOHHBIE!
33 aCIzJTO}IHI/ICYOT I;orncn 0 TIOCKOCTH bubmmorexa LIOK
P fl ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT MPSIMOM A0 MIOCKOCTH
[lepnenuKyIsip U HAKJIOHHBIE!
34 aCI::TO}IHI/ICYOT I;orncn 0 TUIOCKOCTHU bubmorexa [TOK
P fl ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT MPSIMOM A0 MIOCKOCTH
35 VYTIIbl B IPOCTPAHCTBE: YTOJl MEXIY bubmmoreka [JOK
MPSAMOU U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroJ, TUHEHHBIN yroi bu6mmoreka [IOK
IBYTPAHHOIO yTJIa https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJ, JUHEHHBIN yro bubmmoreka [IOK
JABYTPaHHOIO yrjia https://m.edsoo.ru/c7¢777ed
38 [lepneHAUKYIAPHOCTD MIOCKOCTEM: bubmmoreka [JOK




MpU3HAK [EPIEHAUKYIAPHOCTH ABYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

[lepnieH UKy ISIPHOCTD IIIOCKOCTEN:

39 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX bubmmorexa LIOK
o https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
IlepneH UKy IAPHOCTD IIJIOCKOCTEH:
40 HpI/II)3HaK HeI})]HeIF;III/IKyHSIpHOCTI/I JBYX bubmmorexa LIOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 TeopeMa 0 TpEX nEepHEeHANKYIISIPAX bubmmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX nepHeHANKYIISIPAX bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAUKyIIpax bubmmorexa LIOK
https://m.edsoo.ru/91246736
KonrtponsHas pabora o Temam
44 "[lepnieHAUKYISAPHOCTD NPSAMBIX U bu6mmoreka [IOK
mwiockocteil" u "Yribl MeXIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSAMHU"
IloHsITHIE MHOTOIPAaHHUKA, OCHOBHBIE
3JIEMEHTHl MHOTOI'PaHHUKA,
45 BBIIYKJIBIE U HEBBIITYKJIbIE bubmmorexa LIOK
N https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKH; Pa3BEPTKA
MHOT'OTpaHHHUKA
IIpu3ma: n-yrospHas pu3Ma; rpaHu v
46 OCHOBAHUS NIPU3MBL; IIpsIMast U bubmmoreka [IOK
HaKJIOHHAsI IPU3MbI; OOKOBasI U https://m.edsoo.ru/b4ad63ad
I10JIHAsl HOBEPXHOCTh IIPU3MBI
47 [Tapannenenunen, NpsIMOYTOJIbHBIN bubmmoreka [IOK

napajiieJCuIica u €ro CBOMCTBaA

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




48

IInpamupa: n-yrojbHas MMpaMuIa,
I'PaHU U OCHOBAHUE ITUPaMU/IBL;
O0KOBast ¥ OJTHASI TOBEPXHOCTh
[IApaMU/Ibl; IPABWIbHAS U YCEUEHHAs
nupamuaa

Bbubnuoreka [JOK
https://m.edsoo.ru/fblcd0as

49

[TpaBuIIbHBIE MHOTOTPAHHUKH:
MOHSITHE TIPaBHILHOTO
MHOTOTpaHHHKa; IPaBUIIbHAS IPU3Ma
U [IpaBIJIbHAS TUPAMU/IA; TPABUIIbHAS
TpeyroJibHas MUpaMuIa u
MIPaBUIIBHBIN TETpasdap; KyO

Bbubnuoreka [JOK
https://m.edsoo.ru/074c8865

50

HpeI[CTaBJIeHI/Ie O IpaBUJIBHBIX
MHOTOTpaHHHKaX: OKTaIP,
JOACKadIp U UKOCAdP.

Bu6nuoreka [JOK
https://m.edsoo.ru/a0fdd5bf

51

CuMMeTpus B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIBHO TOUKH,
MIPSIMOM, TUNIOCKOCTH. DJIEMEHTBI
CUMMETpPUU B IUPaMUJAX,
napajuiesIenuneaax, NpaBuIbHbIX
MHOTOTpaHHUKAX

Bubnuoreka [JOK
https://m.edsoo.ru/b9e777d9

52

Bruucinenne reMeHTOB
MHOTOTPaHHHUKOB: p&0Opa, AMaroHay,
YTJIbI

Bbub6nuoreka [JOK
https://m.edsoo.ru/6¢cdbecef

53

[Tnomans 60KOBOM OBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTHU MPSMOM
IIPU3MBI, IUIOMIA/(b OCHOBAaHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTH
IIPSAMOY IIPU3MBI

bubmuoreka [JOK
https://m.edsoo.ru/37d84157

54

ITnomians 60KOBOM OBEPXHOCTH U

Bu6nuoreka [JOK




[IOBEPXHOCTHU ITPaBUIILHOMN

nupaMubl, TCOpEMa O IUIoIaan
OOKOBOI TTOBEPXHOCTH YCCUEHHOM

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

MTUPAMH/TBI
55 KonrponsHas pabora o Teme bubmmoreka [IOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95£5c04
" bubmuoreka [JOK
36 [owsrue 06 0bnEme https://m.edsocl)_.[ru/7ad0020b
57 O0BEM TUPaMHUTBI buGnnorexa LIOK
https://m.eds00.ru/235171b3
58 OO0BEM TUpaMHUTBI bubmorexa [IOK
https://m.edsoo.ru/f47dfefd
59 OO0BEM TUPaMHUTBI Bubmiorexa IIOK
https://m.edsoo0.ru/79¢10312
60 O0BEM TUPaMHUTBI bubmorexa [IOK
https://m.edsoo.ru/2faadc3f
61 OO0BEM TPU3MBI bubmorexa HOK
https://m.eds00.ru/79853608
" bubmuoreka [JOK
62 OOnEm mpH3Me! https://m.edso:)_.[ru/ 1053890
63 OO0BEM TTPU3MBI bubmmorexa [TOK
https://m.edsoo.ru/482d3f51
64 KonrponsHas pabora o Teme bubmmoreka [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpenue, 0600IICHNE
65 cHUCTeMaTH3aIvs 3HaHWM. bubmuoreka [JOK

[Toctpoenue ceuenuii B
MHOT'OI'paHHUKC

https://m.edsoo.ru/098bedad




[ToBTOpenue, 0600IICHNE
cCUCTEMAaTU3alus 3HAHUN.

66 Boluncnenue pacCTOSHUN: MEXAy 1 bubmmoreka [IOK
JBYMs TOYKaMU, OT TOYKH 0 MPSIMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEKITY
CKPEIMBAIOIINUMHUCS IPSIMBIMU
Bbu6nuoreka [JOK
67 HToroBast KOHTpOJIbHAs paboTa 1 https://m.cdsoo.r/b9 146bc0
[ToBTOpenue, 0600IICHNE
CUCTEMaTU3aLMs 3HAHUMN.
Brluucnenue yrioB: MEx/
68 CermHBanszMHC;I HpSIMIZ;MI/I, 1 Bubmiorexa IIOK
. https://m.edsoo.ru/56765¢8b
MEXAy IPSAMOM U IIIOCKOCTHIO,
JBYTPaHHBIX YIJIOB, YIJIOB MEKIY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




12 KVIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoabnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
Cdepa u map: ueHTp, paauyc,
1 IUaMeET)P; INIOIAAb HOBEPXHOCTH 1 buGnnorexa LIOK
p; p https://m.edsoo.ru/0341bc2b
cepsl
B3aumHoe pacnonoxenue chepst u
Bbubnuoreka [JOK
2 IUIOCKOCTH; KacaTellbHas MIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; momanas cepol

3 N3obpakenue chepsl, mapa Ha | bubmmoreka [IOK
mockocT. CeyeHus mapa https://m.edsoo.ru/be 1572
Hunuuapudeckasi MOBEPXHOCTb,

4 o0pa3yromue UIHHIPHISCKON 1 bubmmoreka [JOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU
Hunuaap: ocHOBaHUS 1 OOKOBast

5 MOBEPXHOCTh, 00pa3yroIas 1 och; | bubmmoreka [IOK
I0IIa b OOKOBOW U TIOJTHOU https://m.edso0o.ru/188f6216
MMOBEPXHOCTHU
N300parkeHre HWIMHApa Ha
IUIOCKOCTH. Pa3BépTka nunuuapa.

6 CeueHus LUINH pa (H.HOCKOCTII:IO 1 buGnnorexa LIOK

N P ’ https://m.edsoo.ru/016e25¢eb
napauieTbHON WK
MEePHIEHANKYISIPHON OCH LIUJIMH]IPA)
bubmmoreka [JOK
7 KoHnunueckas noBepXHOCT, 1 1

https://m.edsoo.ru/c94ba09b




o0pa3yronre KOHUIeCKOn
IIOBEPXHOCTHU, OCh U BEPILINHA
KOHHMYECKOU ITOBEPXHOCTH

Konyc: ocHOBaHME U BEpILINHA,

2 5 ] . bubmuoreka [JOK
0 pasyff)ma;l u OCE;, IJIOIIAb https://m.edsoo0.ru/897dd3b2
OOKOBOI1 ¥ MMOJIHON TTOBEPXHOCTH
YceuéHnplit KoHyc: oOpasyrolye u
9 BBICOTA; OCHOBa;IHﬁ u goxz}sau: bubmmorexa LIOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N300pakeHne KoHyca Ha
m10ckocTH. PazBéprka koHyca.
Ceuenust koHyca (IIJIOCKOCTBIO, bubmmoreka [IOK
10 .
rapajuieIbHOW OCHOBAHUIO, U https://m.edsoo.ru/Obde 1 be8
IJIOCKOCTBIO, MPOXOIAIIEH uepes
BEpILINHY)
KoMOuHanwst Ten BpaiieHus u Bubnuoreka [JOK
11
MHOTOTPAHHHUKOB https://m.edsoo.ru/3cefl10e5
MHoOrorpaHHuK, OIMCaHHBIN OKOJIO
12 cdepsl; chepa, BIUcaHHAS B bubmmoreka [JOK
MHOTOTPaHHUK WJIA B TEJIIO https://m.eds0o.ru/0b136158
BpAaIICHUS
13 [Tonstre 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOICTBa 0OBEMOB Tel https://m.edsoo.ru/26a03fb7
N bubmuoreka [JOK
14 O6LEM I Ipa, KoHyCa https://m.edsoo.ru/5513d87b
Bu6nuoreka [JOK
1 N
> O0BEM mapa 1 niomans chepr! https://m.edsoo.ru/d189bde2
bubmmoreka [IOK
16 [TooOHBIE TENa B MPOCTPAHCTBE. nomrorexa [

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




CoOTHOIIICHUS MEXKTY TUIOIIASIMU
MOBEpXHOCTEH, 00BEMaMHU
MOIOOHBIX TeN

17 KonrtponsHas pabora o Temam bubmmoreka [IOK
"Tena Bpamienus" u "O6bemsbl Ten" https://m.edsoo.ru/4a33a8ab
BekTop Ha MJI0CKOCTH U B bubmmoreka [IOK
18
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 C bubmuoreka [JOK
FIOPCCHIE T BRIHTANHE BEKTopon https://m.edsoo.ru/23f4f089
20 v bubmuoreka [JOK
MHOZCHTHE BEKTOpd Ha HHEIo https://m.edsoo.ru/dee379eb
PasnoxeHue BekTopa 1o TpéM
71 P P bubmuoreka [JOK
HEKOMILIAaHAPHBIM BEKTOPaM. https://m.edsoo.ru/a28fd74e
[IpaBuino nmapasuienenumena
Pemenune 3amad, CBI3aHHBIX C
2 ! . . bubmuoreka [JOK
HPHMEHCHICM HPaBiil ACHCTEHI € https://m.edsoo.ru/5a827900
BEKTOpamMH
Koo aTHO-BEKTOPHBIN METO
23 PAIHATH P A bubmuoreka [JOK
HPI PEICHII TEOMETPHACCIX https://m.edsoo.ru/d3alfe30
3a1a4
IIpssMmoyronbHas cucrema
24 KOOpJMHAT B IPOCTPAHCTBE. bubmmoreka [IOK
Koopaunats! Bektopa. IIpocreitmne https://m.edsoo.ru/48db7058
3aJ]auu B KOOPJMHATAX
VYTroa Mexay BEKTOpamH. bubmmoreka [IOK
25
CkansipHO€e MPOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Borunicnenue yriioB Mexmuy bubmmoreka [IOK

MpsAMBIMHA U TNIOCKOCTAMHA

https://m.edsoo.ru/8efbe78e




KonrponsHas pabora o teme

27 "BexTopsl 1 KOOpAUHATHI B 1 bubmmorexa LIOK
. https://m.edsoo.ru/77¢22{c5

MIPOCTPAHCTBE
[ToBTOpeHUEe, 06001ICHNE U

)3 cuctemaTu3aius 3HaHui. OCHOBHBIC | bubmuoreka [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
TUTAHUMETPUHI
[ToBTOpeHUEe, 06001ICHNE U

29 cucreMaTtusaius 3Hanuii. OCHOBHbIE 1 bubmmoreka [JOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd 184
TUTAHUMETPUHI
[ToBTOpeHUEe, 06001ICHNE U

30 cHUCTeMaTH3aIvs 3HaHWH. 3a1aun | bubmuoreka [JOK
IJIAHUMETPUU U METObI UX https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpEeHUE, 0600IICHNE 1

31 cHUCTeMaTH3aIlvs 3HaHWI. 3a1aun | bubmuoreka [JOK
IJIAHUMETPUU U METObI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpEeHUE, 0600IICHNE 1

1 cucreMaTtusaius 3Hanuii. OCHOBHbIE | bubmmoreka [JOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEOMETPUH

Bu6nuoreka [JOK
33 Hrorosas kouTpobiias pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 0000IICHNE U 1 bubmmoreka [IOK

cUCTeMaTHU3anusg 3HaHUU

https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI IJI1d YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






