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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma ydeOHOTO Kypca «I'eomeTrpus» 0a30BOro ypOBHS IS
oOyuarommxcst 10 —11 kmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOro
rocyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CPEAHEro O0IIero oOpa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTUYECKOMY OOpa30BaHMUIO, W TPAJULHUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanus nporpaMMbpl 00ecriednBaeT OBIAJACHUE KIFOYEBBIMU KOMIIETEHITUSIMH,
COCTABJISIIOUIMMU OCHOBY JJII CaMOpa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JHUYHOCTHOTO W IIO3HABATEIILHOTO Pa3BUTHS
JUYHOCTU 00YYaIOIIUXCSl.

HEJIU U3YYEHUA YYEBHOI'O KYPCA

BaxxHocth ydeOHOro Kypca Te€OMETPUM Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHHsl OOYyCIOBJIEHA MPAKTHUYECKOW 3HAYUMOCTBIO METANpEAMETHBIX U
MPEIMETHBIX PE3yJbTaTOB OOyUYEHHs T€OMETPHUH B HAIPaBICHUU JTUYHOCTHOTO
pa3BuTus oOyuaromuxcs, (OopMUPOBaHUSA (YHKIUOHAJIBHOW MaTeMaTHUYECKOM
IPaMOTHOCTH, U3YUEHHUS JAPYTUX YUEOHBIX AUCUMILINH. Pa3Butue y oOyuarommxcs
IPAaBWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M TNPOMCXOKICHUM T€OMETPUYECKHUX
abcTpakiuii, COOTHOIIEHUH PEATbHOTO W HCAIBHOTO, XapaKTepe OTpakKeHUs
MATEMATUYECKOM HAyKOM SBJIEHWW M TPOLECCOB PEATbHOr0 MHpa, MECTE
reOMETPUH B CUCTEME HayK U POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
NO3HAHUU U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MUPOBO33PEHUS
ydalmxcs, a TakKe KauecTB MBIIUICHUS, HEOOXOAMMBIX [IJIs aJanTalydd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcss OJHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaK Kak OOECIEYMBAET BO3MOXHOCTh H3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAlpaBJICHHOCTH, TaK U TyMaHUTapHOM.

Jlornyeckoe MbllUieHHE, (OpMUPYEMOE MpPU HU3YYEHUH OOyYarolUuMUCs
MOHSTUIHBIX OCHOB TEOMETPHUH H MOCTPOCHHUH LIETIOUKH JIOTUYECKUX YTBEPKICHHUI
B XOJ€ pEILIEHUS TeOMETPUYECKHX 3aj]ady, YMEHHUE BBIIBUTAaTb U ONpPOBEPraTh
TUIOTE3bl HETOCPEICTBEHHO HCIOJIB3YIOTCA MPH PEHICHUH 3a]ad €CTECTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3NKu.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX O0ONACTIX AESITeNbHOCTH dYenoBeka. OpHEHTalMs YelloBEeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIMaIbHOTO ObITHSA, (dopma
OTPaXXEHUS OKPY’KAIOLIETO MHUPA, YCIOBHE YCIEIIHOIO MO3HAHUS M aKTHUBHOTO
npeoOpa3oBaHus  JEUCTBUTENBbHOCTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMU
oOpazamMu 0ObEIUHSAET pa3Hble BHIbI YYEOHOW M TPYIOBOM JE€ATEIBbHOCTH,



ABIIIETCS OAHUM M3 MNPO(PECCHOHATBHO BAXKHBIX KA4yeCTB, MOITOMY aKTyalbHa
3ajaya (OpMUPOBaHUS y OOY4YaIOIIMXCS IPOCTPAHCTBEHHOIO MBILIUICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOIO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTAa B
HOJTOTOBKE K MIPAKTUUECKOM IESITEIbHOCTU IO MHOTUM HalpaBICHUSM.

Llenp ocBoeHus mporpaMmbl ydeOHOro kypca «['eomeTrpus» Ha 06a30BOM
ypoBHE OOyueHuss — 001meo0pa3oBaTeIbHOE M OOILIEKYJIbTYPHOE PpPa3BUTHE
oOydaromuxcst ~ 4epe3  OoOeclieueHUEe  BO3MOXKHOCTHM ~ IPUOOpETEeHUs U
UCIOJb30BAaHUSI CUCTEMATUYECKUX TIE€OMETPUYECKMX 3HAaHUW U JIEHWCTBUH,
CHEIU(PUIHBIX T€OMETPUH, BOSMOKHOCTH YCIEIIHOTO MPOIOJKEHHST 00pa30BaHuUs
0 CIIEIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmma 1o reomeTpuu Ha 0a30BOM YypOBHE IMpelHA3HaueHa JJis
00ydaromuxcsi CpeAHEN MIKOJbI, HE UCIIBITHIBABIINX 3HAUMUTEIBHBIX 3aTPyAHEHUN
Ha YpOBHE OCHOBHOro 0011ero oopazoBanusi. Takum o0pa3zoM, oOydaroniuecs: Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIME MATEMAaTUYECKUE YMEHHS, CBSI3aHHbIC
COo cnenu(puKoil TeoMEeTpuM M HEOoOXOJUMBbIE I KU3HU B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, OHM MUMEIOT BO3MOXHOCTh M3YyYHTh F€OMETPHIO 0oJiee
r1yOOKO, €Cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKHUX
3HAHUAX B NIPOPECCUOHATBHON AESITEIbHOCTH.

JlocTuKeHHe 1EeNM OCBOEHHS HPOrpaMMbl  00ECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3a4ay. [IpuopUTeTHBIMM 3ajjauaMd OCBOEHHS Kypca
«I"eomeTpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax siBistiroTCst:

e (opmupoBaHHE TPENCTABICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYPBI M OCO3HAHHE €€ B3aMMOCBS3H C OKPYKAIOITUM MHPOM;

e (opmupoBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TeJlaX BPAIICHUS
KaK O BOKHEHIIMX MaTEeMAaTHUYECKUX MOJENSX, TO3BOJISIONINX OMUCHIBATH
U U3y4yaTh pa3HbIE SIBICHUS OKPYKAIOLIEr0 MHUpA;

e (opmupoBaHHE yMEHHs pAaclO3HAaBaTh Ha YEPTEkKaxX, MOJEISIX H B
peaJIbHOM MHpPE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

e OBJIAJICHUE METOJIaMHU PEIICHUA 3a7ad Ha MOCTPOSHHUS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opMmHupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHSIMH O
MHOTOTPaHHHUKAX U TeJlaX BPAICHHsI U UX OCHOBHBIMHU CBOWMCTBAMU;

e OBJIAJICHUE  QITOPUTMAMHU  DEIIEHUS  OCHOBHBIX  THIIOB  3ajady;
(¢opMupoBaHHEe YMEHHS TPOBOAUTH  HECIOXKHBIE  JIOKa3aTeIbHbIC
paccy X JeHHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
MPaKTHYECKUM COJICPIKaHUEM;

e Dpa3BUTHE  UHTCIJICKTyalbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJaromuxcsi, I03HABATEIbHOW  AKTUBHOCTH,  HCCJIEIOBATEIbCKUX
YMEHHA, KPUTHUHOCTH MBIIIIJICHHS;



e (opmupoBanue (GyHKIIMOHATBEHOM rPaMOTHOCTH, pEJIEBaHTHOM
r€OMETPUM: YMEHHE paclO3HaBaTb IPOSIBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B pPEATbHBIX >KU3HEHHBIX
CUTyallUsIX U IMpPU U3YYEHUU JPYTUX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBHCHUMOCTEl W 3aKOHOMEpHOCTeH, (OpMylIHpoBaTh HUX Ha SA3BIKE
T€OMETPHUU U CO3/1aBaTh T€OMETPUUECKHE MOJICIH, IPUMEHSITH OCBOCHHBIM
reOMETPUUYECKUN ammapar JUisl pelleHHs] MPAaKTUKO-OPUEHTHUPOBAHHBIX
3aJ1a4, UHTEPIIPETUPOBATh U OLICHUBATh ITOJIyYEHHBIE PE3YJIbTATHI.

OTnUYuTeNnbHOM OCOOEHHOCTHIO MPOrPaMMBI SIBIISIETCS BKJIIOYCHHE B KYypC
CTEpEOMETPUU B Hayaje ero u3y4YeHHs 3aJad, pEIIaeMblX Ha YpOBHE
WHTYUTUBHOTO TO3HAHUS, M ONpeAeNEHHBIM 00pa3oM opraHM30BaHHas paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHIO JIOTUYECKOTO U IPOCTPAHCTBEHHOTO
MBILUICHUS, CTUMYJIMPYET MPOTEKaHWE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JNAJbHEUIIEMY U3yYECHUIO MTPEAMETA.

[Ipenmourenue oTAAETCA HATTSAHO-KOHCTPYKTUBHOMY METOAY OOydYeHHs, TO
€CTh TEOPETHUYECKHE 3HAHMUSI UMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IPAaKTUYECKON NeATenbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
ydalxcs B Kypce CTEpPEOMETpUM MPOBOJIUTCSA 3a CYET pEIIEeHUs 3aJad Ha
CO3/IaHHe  TMPOCTPAHCTBEHHBIX 00pa3oB W  3aJady Ha  ONEPUPOBAHHE
MPOCTPAHCTBEHHBIMU 0Opazamu. Co3maHue oOpa3za MPOBOAUTCS C OMOPON Ha
HarjasAHOCTh, a OIEpUpPOBaHME OOpPa3oM — B YCIOBUSAX OTBJICYEHUS OT
HarJIsiAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPKAHMSL.

OcHoBHBIE conepkarenbHble TUHUN Kypca «I'eometpun» B 10-11 kmaccax:
«MuororpanHukn», «IIpsiMbie 1 MIOCKOCTH B MPOCTpaHCTBE», «Tena BpameHus»,
«BekTopbl U KOOPAWHATHI B MPOCTpaHCTBEY. DopMHUpoBaHUE JTOTUYECKUX YMEHUN
pacnpeziengercss He TOJIbKO IO COJAEPXKaTeIbHBIM JIMHUSAM, HO M IO ToAaM
00yueHHs Ha YPOBHE CpeJIHEro 001Iero oopa3oBaHusl.

Copepxanrie 00pa3oBaHUs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yJbTaTaM
OCBOEHHUsI paboyeil mporpamMmbl, pacnpeleiéHHbBIM M0 TofaMm oOydeHus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOObl OBJAJCHHE T'€OMETPUUYECKUMHU
HNOHATHUSMU W HaBBIKAMU OCYILIECTBISIIOCH MOCIEA0BATENbHO U MOCTYyHaTEIbHO, C
COOJTIOICHUEM TIPUHITUTIA IPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOUAINCH B
OOIIYI0 CHUCTEMY TE€OMETPUYECKUX MPEICTABICHUN OOYYarOIIUXCs, pacIIupss U
yrayOsasis e€, o0pa3ysi MpoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IVIAHE

Ha n3yuenne reomerpun orBoaurcs 2 yaca B Henenmo B 10 knacce u 1 vac B
Hezento B 11 kiacce, Bcero 3a aBa roga ooyuyenus - 102 yqeOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble M VIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHS  CTEpEOMETpUU. Touka, TmpsAMas, IJIOCKOCTb,
npoctpancTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHOe pacnosiokeHrWe TMpSAMBIX B MPOCTPAHCTBE: IEpPECEKaroIIHecs,
IapajulesibHble M CKpeluBaromuecs npsmele. llapamiensHOCTs NOpsMBIX U
IJDIOCKOCTEW B NPOCTPAHCTBE: MApPAJUICIbHBIE MNPSIMbIE B  IIPOCTPAHCTBE;
MapaJuIeIbBHOCTh TPEX MPSAMBIX; NAPALIEIBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YIOJd MEXAYy NpPsAMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajiedbHbIX IIockocTei. IlpocTeiiine mnpocTpaHCTBEHHbIE (QUIYphl Ha
IJIOCKOCTH: TETpa’Ap, KyO, mapajuieNenume/]]; HOCTPOEHUE CEUEHHI.

IleprieHIUKYIAPHOCTD IPSIMOM U IJIOCKOCTU: NEPIECHAUKYIJISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, IMPSAMBIC MApAJUICIAbHbIE W IEPIEHAMKYISPHBIE K IUIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTU IPAMOM M IUIOCKOCTH, TeOopeMa O IpsSMOU
MEPIICHIUKYJSIPHOW TUIOCKOCTH. YTIJIBI B IPOCTPAHCTBE: YIrOJd MEXIy INPSMOU H
IUIOCKOCTBIO;  JIBYTPAHHBIM  yTOJI, JIMHEMHBIA yroJ JBYIPAHHOIO  yrIJa.
IleprieHIMKYISp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT MNOpsAMOM 10  IUIOCKOCTH,  MpOeKHuss  (Uryppl Ha  IUIOCKOCTb.
[leprieHAUKYISAPHOCTh  IJIOCKOCTEW: NPU3HAK  MEPIECHIUKYJSIPHOCTH — ABYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

MHOrorpaHHUKHU

[loHATHE MHOTOTpaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIBIE MHOTOIPAHHUKH; pa3BEPTKA MHOTOTpaHHuKa. [Ipu3ma: n-yrospHas
MpU3Ma; TPAHU U OCHOBAaHUA MPU3MBI; IpsiMasi U HAKJIOHHASI PHU3MbI; OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIBHBIN
napajuiesienunes; U ero cpoucrsa. Ilupammupma: n-yroinpHas nupamuna, T'paHu U
OCHOBaHUE MUPaMU/Ibl; OOKOBAas M MOJHAs MOBEPXHOCTh MUPAMU/IbL; IPaBUIIbHAS U
yceu€éHHasg MnHupaMuga. OJEMEHTbl TMpu3Mbl H nupamuabl. [IpaBunbHBIE
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUMKA; MPaBWJIbHASA MpU3Ma U
MpaBWIbHAs MHUpPaMHA; TpaBUJIbHAS TPEYrojbHas NHUpaMuAa W MPABHIbHBIN
TeTpasap; KyO. IlpeacraBieHne o mpaBUWIBHBIX MHOTOIPAHHUKAX: OKTadJp,
noaeka’Ip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTprsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHTENIBHO TOYKH, MPSMOMH,
IUDIOCKOCTH.  OJJEMEHThl CUMMETPUM B NHUPAMHAAX, Mapajuiejenunenax,
IIPAaBWJIBHBIX MHOI'OTPAHHUKAX.



Borunicnenue 31€MEHTOB MHOTOTPAaHHHKOB: p&Opa, auaroHalid, VYIJIbL
[Inomans OOKOBOM MMOBEPXHOCTH W TOJHOM TOBEPXHOCTH MPSIMOM MPHU3MBI,
IUIOIAJAb OCHOBAaHUW, TeopeMa O OOKOBOM TOBEPXHOCTH MPSIMOU MPHU3MBI.
[Inomans OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTU NPABWIBHOW MNUPaMUIBbI,
TeopemMa O IUIomaAu yced€éHHOW mmpamunbl. [lorstue 00 o00BéEMe. OOBEM
MUPAMU/IBI, TPU3MBI.

[TogoOubie Tena B mnpocTpaHcTBe. COOTHOLICHHUS MEXAY IUIOLIAISIMU
MOBEPXHOCTEH, 00BEMAMU MTOJOOHBIX TEN.

11 KITACC

Tesa Bpamenus

HwimHaapryeckas ITOBEPXHOCTB, oOpa3yroiue HUJIMHAPUIECKON
MOBEPXHOCTH, OCh LWJIMHAPUYECKOW MOBEpXHOCTU. [lunuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTb, OOpa3yloliasi M OCh;, IUIONAAhL OOKOBOW M TIOJIHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3ylomue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIlIMHA KOHUYECKOM moBepxHOCTH. KoHyC: ocHOBaHMe U BepilnHa, 00pa3yromias
U OChb, IUIONMIaJlb OOKOBOW W TOJHONH TMOBEPXHOCTU. YCEUEHHBIM KOHYC!
0o0pa3yrolye U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUAMETP; IUIONIAJb TMOBEPXHOCTU CQEPHI.
B3anMHoe pacniosnoxkenue chepsl U MIIOCKOCTH;, KacaTelbHas MIOCKOCTh K cdepe;
I011aAb Chephl.

N3o0pakeHue Ten BpalleHusl Ha TI0cKocTh. Pa3BEpTka NMIMHIpA U KOHYCA.

KoMmOuHanuu Tenm BpamieHuss W MHOTOTPAHHUKOB. MHOTOTrpaHHUK,
OTMMUCaHHBIA OKoJIO cdephl; cdepa, BIUCAaHHAS B MHOTOTPAHHUK, WM TEJO
BpaIlCHUSI.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
IPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OO0bEM 1MIMHJpA,
KoHyca. O0BEM 11apa v mIomaab chepsl.

[TonoOubie Tena B mpocTpaHcTBe. (COOTHONIIEHUS MEXKIY IUIOMIASIMU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEI.

Ceuenust mwiMHApa (MapaUieTbHO W MEPHEHIUKYISIPHO OCH), CEYEHUs
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
mapa.

BekTopbl H KOOPAMHATHI B MIPOCTPAHCTBE

Bekrtop Ha miockoctu U B poctpaHcTBe. ClOKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHne BEKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTOopaM. IlpaBwio mapamienenunena. Pemrenwe 3amad, CBS3aHHBIX €
IIPUMEHEHUEM TIpaBWI JEUCTBUM ¢ Bekropamu. [IpsmMoyrosibHasg cucrema



KoopauHaT B mnpoctpaHctBe. Koopawnater Bektopa. Ilpocreiimme 3agaum B
KOOpAMHATaX. YToJl Mexay BekropamMu. CKaISIpHOE NPOU3BEICHHUE BEKTOPOB.
Brrunciienne yrioB Mexay MpSAMbIMHU U IUIOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBINM
METOJ IPU PELICHUN T€OMETPUUECKUX 3a/1a4.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pPE3ydbTaThl OCBOCHUSI MPOTrpaMMbl Y4YE€OHOTO MpeaMeTra
«MareMaTHka» XapakTepU3yOTCA:

I'paxknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUUCKOrOo OOIIeCTBa, NPEJCTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
Iporeayp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHI MU TIp.), YMEHHUEM
B3aMMOJECHUCTBOBATh C COLUHUAIBHBIMA MHCTUTYTAMHU B COOTBETCTBUH C MX
GYHKIUSMHA 1 HA3HAYCHHUEM.

IIaTpuoTHYecKkoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUNUCKOM IpaKJaHCKOU UICHTUYHOCTH, YBAXKEHUS K
MPOUIJIOMY U HACTOSIIEMY POCCHICKON MATEMATUKH, IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTEMaTUYE€CKOM IIKOJIBI,
K HCIOJBb30BAaHUIO 3TUX JIOCTHKEHUN B JAPYrHMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  MOBEICHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTUKCHUN HAYKHU U IESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy AyIIIETO.

JcTeTn4ecKoe BOCIIUTAHME:

3CTETUYECKUM OTHOLICHUWEM K MHpPY, BKJIIOUYAS ICTETHKY MAaTEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, penIeHuH, pacCy X ICHUN;
BOCIPUMMYHUBOCTBIO K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

Du3nyecKoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEeMaTHYECKWe 3HAHUSA B
MHTEpEecax 370pOBOro u 6e3omacHoro o0pasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0POBbBIO (3710pOBOE MUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U

OT/bIXa, peryJisipHas busnueckas AKTUBHOCTb); bu3znuecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHAX CHIOPTUBHO-03I0POBUTEIBHOM
JESTEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM LIEHHOCTU TPYAOIIO0US; MHTEPECOM K
paznuuHbiM  chepam  Mpo(ecCHOHANBHON  JIEATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHEM COBEPIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccud U peain30BbIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBL



TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUIO U
caMo00pa30BaHUI0 Ha MPOTSHKCHUU BCEH KM3HH, TOTOBHOCTHIO K aKTHBHOMY
YUYACTHIO B PCIICHUH MPAKTUYCCKHUX 3a7a4 MaTeMaTHYECKOW HAPaBICHHOCTH.

IKOJOTHYecKoe BOCITUTAHME:

c(OPMHUPOBAHHOCTBIO JKOJOTHYECCKOW KYJIBTYpbl, TOHUMAaHUEM BIIASHUS
COILMAJIbHO-PKOHOMHUYCCKUX TPOIIECCOB HA COCTOSIHHE MPUPOTHOW M COIMATBHON
cCpedpl, OCO3HAaHHEM TJIO0AJTBHOTO XapakTepa JKOJOTHYECKUX  IMpoOiIeM;
OpPHCHTAIlMCH HAa MPUMCHCHHE MAaTeMaTHUCCKUX 3HAHWHA JJI pEIIeHUs 3aaad B
00JTaCTH  OKpY’)KaIoIIeH Cpeibl, IUIAHUPOBAHMS TIOCTYIIKOB M  OICHKH UX
BO3MOYKHBIX ITOCJICJICTBUI JIJISI OKPY KAFOIIEH CPE/Ib.

ILleHHOCTH HAYYHOTO MO3HAHUSI:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HayKH M  OOIICCTBCHHOH IPAKTHUKW, IOHHMMaHHEM
MaTEeMaTHYEeCKOH HAyKH Kak c@epbl 4YeI0BEUECKOH JeSITeIbHOCTH, JTaloB &
pa3BUTHSA W 3HAYMMOCTH JJIS Pa3BUTHs I[MBWIW3AIAW; OBJIAJICHUEM SI3BIKOM
MaTEeMAaTHKH W MaTeMaTUYeCKOW KYJIbTYpOW KaK CpPEJICTBOM IIO3HAHUS MUPAa,;
TOTOBHOCTBIO OCYIICCTBIIATH TPOSKTHYIO M HCCIIEIOBATCIBCKYIO JCSITEIHLHOCTD
WHAUBUIYATBHO U B TPYIIIIC.

METAITPEAMETHBIE PE3YJIbTATbHI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMeTa
«MaremaTuka» XapaKTepU3yIOTCs OBIIJICHHEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUSHBIMU
0elcCmeusaMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuueepcanvuvie = nozmasamenvhvle  Oelicmeus, — 0OecnedusarOm
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECco8 ooOyuarowuxcs (oceoenue
Memo0o08  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa;  NpUMeHeHue  J102UYEeCKUX,
ucciedo8amenbCcKux onepayuil, ymenul pabomams ¢ ungopmayueti).

ba3oBblesiornuyeckneeHCTBUS:

e BBIBJIITH U XapaKTEPHU30BATh CYIIECTBEHHbIC MPU3HAKA MAaTEMaTUYECKHUX
O00OBEKTOB, TOHATUN, OTHOIICHWW MEXIy MOHSTHAMU; (HOPMYIUPOBATH
OTpeNeieHUs]  TMOHSATWUW; YCTAaHABIMBATH CYIICCTBEHHBIM  MPHU3HAK
KJaccu(uKanuy, OCHOBaHUA sl O0O0OOIIEHUS M CpPaBHEHHUS, KPUTEPUU
IPOBOMMOTO aHAIN3a;

e BOCIPUHUMATH, (QOPMYIHpPOBATH U MNPeoOpPa3OBHIBATH  CYKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YACTHHIE U OOIIHE;
YCIIOBHBIE;

e BBIBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
npotuBopednss B (akTax, JAHHBIX, HAOIIOJEHUSX U YTBEPKICHUSX;



npejyiaraTb ~ KpUTEPUM UL BBISABICHHMS ~ 3aKOHOMEPHOCTEM U
IIPOTHUBOPECUMH;

e JIeNaTh BBIBOJABI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKHU, NEAYKTUBHBIX M
MHJIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIFOUEHHI 110 aHAJIOTUU;

e TPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUN (MPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATH apryMEHTAIIUIO,
OPUBOJUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>JICHUS U BBIBO/IbI;

e BBIOMpaTh CcHOCOO pemieHus yueOHOW 3amaun (CpaBHMBATh HECKOJBKO
BapHAHTOB peUICHHs, BbIOWpaTh HambOJee MOAXOIANMA C Y4ETOM
CaMOCTOSATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBblencciieqoBare/ibCKUeIeHCTBUA:

e HCIOJb30BATh BOIPOCHI KaK HUCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUS;
(opMyIMpOBaTH BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpEUUE, MpodiIemMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULUIO, MHEHUE;

e IIPOBOJMTH CaMOCTOSITEIIBHO CIUTAHUPOBAaHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE II0 YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTUYECKOTO
0o0BbEKTa, SBJIEHHUS, NPOLECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUAMHU, IPOLIECCAMU;

e CaMOCTOSITENBHO (POPMYJIUPOBATH OOOOIIEHUS U BBIBOABI 110 pe3yIbTaTaM
MPOBEAEHHOIO0 HAOJIOEHUS, WUCCIEAOBaHUS, OLIEHHBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUII;

e TMPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE IMPOILIECCA, a TAKKE BBIIBUTaTh
IPEAIOIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undpopmanmeii:

e BBIABIATH AeUIUTHI MHOOPMALIUM, TAHHBIX, HEOOXOAUMBIX /Ji OTBETa
Ha BOIIPOC U ISl pEUICHUS 3a]1auu;

e BbIOMpaTh HMH(OpPMALMIO U3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIU3UPOBaTh, CUCTEMATU3UPOBATh U MUHTEPIPETUPOBATH MH(DOPMALUIO
Pa3IMYHBIX BUJOB U POPM IPEACTABICHHUS;

e CTPYKTYypHUpOBaTh WH(MOPMAIIUIO, TIPEICTABIATH €€ B Pa3IUYHBIX (HOpMax,
WJUTIOCTPUPOBATH TpapuuecK;

e OLICHUBATH HaAEKHOCTD uHpopMaIun o CaMOCTOSITEJIbHO
c(hOpMyITUPOBAHHBIM KPUTEPUSIM.

2)  Vuueepcanvuvie  KOMMYHUKQmMueHwvle  Oelicmsusi,  0becnevusaon

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00VUAIOUUXCHL.

O0menne:



BOCIPUHUMATh H  (OPMYIHPOBATh CYXXIEHUSI B COOTBETCTBUU C
YCIOBUAMU U LEISIMUA OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M NMHUCHBMEHHBIX TEKCTaxX, AaBaThb MOSCHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOy4YEHHBIN pe3ysbTaT;

B X07Ie 00CY>XJIeHHsI 3a/1aBaTh BOMPOCHI 110 CYLIECTBY 00CYK1aeMOI TEMBI,
po0JIeMbl, perraeMoi 3a/1a4ui, BRICKa3bIBaTh HJI€H, HAIICJICHHbBIE Ha TIOUCK
peLIeHHsI; COIMOCTaBIATh CBOM CYXACHUS C CYXICHUSMH JpPyTuX
YYaCTHHUKOB JAHajora, oOHapyXMBaTh Pa3iU4ue M CXOJCTBO MO3MIMN; B
KOPPEKTHOI (opme popMyTupOBaTh Pa3HOIIACHS, CBOM BO3PAKCHHUS,
NPENCTaBIsATh  pe3ydbTaThl  pEHIeHWs  3a/Jayd,  JKCIEpUMEHTa,
WCCIICIOBAHMs,  MPOEKTa;  CaMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHSI C yUETOM 3a/1a4 MPE3CHTAIlMU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHuuecTBo:

3)

NOHMMAaTh W HUCIOJb30BaTh  IPEUMYyIIECTBA  KOMaHIHOM U
WHJUBUTyaJIbHOM pa0OTHI IPU PELICHNN YUeOHBIX 3a/a4; MPUHUMATD LIEJIb
COBMECTHOHN JEeATEIbHOCTH, IUIAHHUPOBATh OPraHU3alUI0 COBMECTHOMN
paboThl, pacripeaesaTh BUIbl paboT, 10rOBapUBaThCs, 00CYkKAAaTh MIPOLIECC
U pe3ynbTar paboTsl; 00001aTh MHEHUS HECKOJIBKUX JIIOJEH;
y4acTBOBaTh B IPYMIIOBLIX (hopmax paboThl (00CykaeHMS, 0OMEH MHEHHIA,
«MO3TOBBIE€ WITYPMbD» W HHBIE); BBINOJIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBAaTh CBOM JIEUCTBHS C JPYTUMU 4WIEHAMU KOMAaH/bI,
OLICHMBATh KAayeCTBO CBOETO BKJaJa B OOUIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyJTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUSI.

Vuueepcanvuvie  pezynamuenvle oeticmeus, obecneuusarom

qbopMupoeaHue CMbBICIIOBbIX YCNMAHOBOK U IHCUZHEHHBIX HABBLIKOB IUYHOCMU .

Camoopranuzanus:

COCTABJISITH IUIAH, AJITOPUTM PEIICHUS 3a1a91, BEIOMPATh CIIOCO0 peleHuUs
C YU4ETOM UMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHU C Y4ETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIBb:

BIIQJICTh HABBIKAMH TIO3HABATEIHHOM pedieKcHr Kak OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUU U MBICIUTEIBHBIX ITPOLECCOB, UX PE3YIbTATOB;
BJIAJETh CHOCO0aMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpolecca U
pe3ysibTaTa pelieHus: MaTeEMaTUYECKOMN 3a/1a4H;

NPEIBUACTh TPYAHOCTH, KOTOpPBIE MOTLYT BO3HUKHYTh NPH PEIICHUU
3aa4d, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;



e OIICGHMBATh COOTBETCTBUE pe3yibTaTa IEIN W YCIOBHUSIM, OOBICHSTH
OPUYMHBI JTOCTUKEHUS WJIM HEJOCTHXKEHUSI PEe3yJIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATHI
10 KJTACC

OnepupoBaTh HOHATUSMU: TOUKA, IPSIMAasi, MIIOCKOCTb.

[IpuMeHsTh aKCMOMBI CTEPEOMETPUU M CIEIACTBUS U3 HUX NPU PEIICHUU
reOMETPUUYECKUX 3a1a4.

OnepupoBaTh NOHATUSMU: MAPAIIIEIBHOCTh U NEPIEHIUKYIISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccupunupoBaTe B3aUMHOE pACIOJNIOKEHHE NPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh TNMOHATHAMM: JABYTPaHHBIA yroj, TPaHU ABYTPAHHOIO YrIJa,
pedpo ABYTPaHHOTO yria; JUHEHHBIM Yrojl JBYIPAHHOIO yIJa; rpaaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBarh MOHATUSMH: MHOTOTPAHHUK, BBINYKJIBIA ¥ HEBBITYKJIBINA
MHOT'OTPAHHHMK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBl MHOTOIPAHHUKOB (IIMpaMMla; MpPU3MA,
IOpSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupunupoBaTe ~ MHOTOTpaHHUKH,  BbIOMpass ~ OCHOBaHUS  JUIA
KJaccU(pUKauy (BBINYKJIblE W HEBBIIYKJIbIE MHOTOIPAaHHUKH; TPaBUIIbHBIC
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJIeIeIUIeabl).

OnepupoBaTh MOHATUAMHU: CEKYIas MJIOCKOCTh, CEUEHHE MHOTOTPAHHUKOB.

OOBACHATD NPUHLIUIIBI IOCTPOEHUS CEUYEHUH, UCIIOJIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUs MHOTOIPAHHHKOB METOJOM  CJIEJOB, BBIIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI
CBEpXY, COOKY, CHU3Y.

Pematp 3a1aun Ha HAXOXKJEHUE T€OMETPUUYECKUX BEJIMUYMH 10 o0pa3LaM WiH
aNropuT™MaM, NPHUMEHSS W3BECTHBIE AHAIMTHYECKHE METOAbl IpPH PELICHUU
CTaHAAPTHBIX MaTEMAaTUYECKUX 3a]a4 Ha BBIYHMCICHUE PACCTOSIHUN MEXAY IBYMS
TOYKaMH, OT TOYKA JO TNpsIMOM, OT TOUKHM [0 IJIOCKOCTH, MEKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pematp 3a1aun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEIMUYUH MO0 o0pas3lam Win
aNropuT™MaM, NPHUMEHSS W3BECTHBIE AHAIUTUYECKHE METOJbl NPH PELICHUHU
CTaHAAPTHBIX  MaTEeMaTHYECKMX 3aJad Ha BBIYMCICHHE YIJIOB  MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH, MEXIYy NPsIMOM M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSMM, IBYT'PAHHBIX YTJIOB.



Beruucnsate 00bEMBI U IJIOMIAAM MOBEPXHOCTEM MHOIOTPaHHUKOB (TIpHU3Ma,
nupaMpja) € T[pUMEHEHUEM (OpMyJ; BBIYUCIATH COOTHOLUEHHS MEXAY
IUIOIIAIIMU TOBEPXHOCTEHN, 00bEMaMU NIOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBarh NOHATHSAMHU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U IJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekarb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHIO O
IPOCTPAaHCTBEHHBIX F€OMETPUUECKUX (PUrypax, IPEACTaBICHHYIO Ha YepTekax U
PHUCYHKaXx.

[IpumensTh TeomeTpudeckue (HakThl Ui PEUIEHHs] CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIaraloliuX HECKOIbKO IIAroB PEIICHHUs, €CIIM YyCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOHM (hopMe.

[IppuMensaTp mpocTEWIIME TPOTrpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIITUOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 33/1a4.

[IprBOoaNTH NpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HH, PACIIO3HABATh IIPOSIBJICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

IIprMeHATh MOJIYyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyalluH W IIPUMEHATh W3YYEHHBIC IIOHATHS B MPOLECCE IIOWCKA PEIICHUS
MaTeMaTUYeCKH CPOPMYIMPOBAHHOM MPOOJIEMBI, MOJIEIHPOBATH pealbHbIC
CUTyallUd Ha s3bIKE T'E€OMETPUHM, MWCCIENOBAaTh IOCTPOEHHBIE MOJEIHA C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, anmapara ainreopsl; pemarb
[IPAaKTUYECKUE 3a7a4M, CBA3AHHBIC C HAXOXKICHUEM IT'€OMETPUUECKUX BEIINYHUH.

11 KJIACC

OnepupoBaTh TOHATHAMU: MHJIMHIPUYECKAs IMOBEPXHOCTh, 0OO0pa3yroIIUe
MATUHAPUYECKOW  TOBEPXHOCTH;  ITWIMHIAP;  KOHWYECKas  IMOBEPXHOCTb,
oOpa3ytolre KOHHYECKON MOBEPXHOCTH, KOHYC; cpepruueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpaiieHus (LWIMHAP, KOHYC, cdepa u 1miap).

OOBACHATH CIIOCOOBI MOTYUYEHUS TEJ BPAIICHHUS.

KinaccudunmpoBaTh B3auMHOE pacnoioxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHUE IIIAPOBOIO CJIOS, BBHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Beuucnare  o0bEMBI M IUIOHIAAM  TOBEPXHOCTEH TeN  BpallleHWS,
T€OMETPUYECKUX TeJI C TPUMEHEHUuEM (HOpMYI.

OnepupoBarth TMOHATHUSAMH: MHOTOTPAHHUK, BIHCAaHHBIA B cdepy U
OMHCaHHBIA OKOJIO cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHUK WA TEJO
BpaIleHUS.

BBIYUCHATE COOTHOIICHHS] MEXIY TUIOMAASIMU MOBEPXHOCTEH W 00bEMaMu
MOA0OHBIX TEII.



N300paxaTs u3ydaeMble (UTYpbl OT PYKH M C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB.

BrInonHATE (BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX
duryp: BuI cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3Brekarb, HHTEPHPETUPOBATH U MpeoOpa3oBbIBATH HMH(POpPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUrypax, IPEICTaBICHHYIO HAa YEepTEXKax U
PHUCYHKaXx.

OnepupoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BpImONMHATE JEUCTBUS CHOKEHUS BEKTOPOB, BBIYMTAaHUA BEKTOPOB W
YMHOXEHHS BEKTOpA Ha YUCIIO, O0BSCHATh, KAKUMH CBOMCTBAMHU OHHU 00J1a/1ato0T.

IIpuMeHATh IpaBUIIO MapaJUICIEIIUIIEAA.

OnepupoBaTh NOHATHAMU: 1E€KAPTOBBI KOOPANHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOPAMH, CKAISIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHbIE
BEKTOPBI.

HaxoauTe cymmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJ MEXKITY
BEKTOpPaMH, CKaJsIpHOE TPOM3BEIACHHUE, pACKIAAbIBATh BEKTOp IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPAM.

3anaBaTh IIOCKOCTh YPABHEHUEM B JEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumeHsATh TeoMeTpuueckue (akTbl sl PEIICHHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIAaralollinX HECKOJIBKO [IAaroB PEIICHHUs], €CIIU YCIOBHS PUMEHEHUS
3a/1aHBI B IBHOU (popMme.

Pewars mpocreuimre reoMeTpuYeCKre 3a7ayd Ha IIPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemarep 3amaum Ha 0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLUIEHUHW U
HaXO0KJIEHUEe FeOMETPUUECKUX BEJIMYMH 10 00pa3laM WM alropuTMam, IpUMEeHss
WU3BECTHBIC METO/bI IPU PELLICHUH CTAHAAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IpruMensaTh mpocTeWIne NOPOTrpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 33/1a4.

[IprBOoaNUTH NpHUMEpPBl MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
KW3HU, PACTIO3HABATh IPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

IIprMeHATh MOJyYEeHHBIE 3HAHWS HaA IPAKTUKE: AHAJIU3UPOBATH DPEAJIbHBIC
CUTyallud W TIPUMEHITh W3YUYEHHBIC IOHATHS B MPOLECCE IOWUCKA PEIICHUS
MaTeMaTH4eCcKu C(HOPMYIHpPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEajbHbIC
CUTyallUd Ha s3bIKE T'E€OMETPUHU, MHCCIENOBaTh IOCTPOECHHBIE MOJEIH C
UCIIOJIb30BAaHUEM F€OMETPUUYECKUX MOHATUI U TEOpEM, amnmnapara ajireopbl; pemarhb
IPAaKTUYECKUE 3aa4H, CBA3aHHBIE C HAXOXKICHUEM T€OMETPUUECKNX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJTACC
KonnuecrBouyacos DJIEKTPOHHBIE
Ne HaumeHoBaHuepasieioB u (undposLIe)
n/m TEMIIPOrpaMMbl Bcero Kontpoabubiepadorsl |  IIpakTnyeckuepadoTsl P
o0pa3oBare/bHbBIEpeCypPChI
1 BBenenue B crepeoMeTpuio 10
[IpsiMbI€ 1 INIOCKOCTH B
5 IIPOCTPAHCTBE. 12 1
[TapamienpHOCTBIPSAMBIX U
IUIOCKOCTEN
3 [lepneH MKy IAPHOCTHIPSMBIX U 12
IUIOCKOCTEN
4 VYTI1bl MEX 1y IPSIMBIMU U 10 1
IUIOCKOCTSIMU
3) MHororpaHHUKU 11
6 OOBEMBIMHOTOTPAaHHUKOB 9
7 IToBTOpEHME: CeueHUs, 4 1
PAacCTOSIHUS U YTJIbI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOIT'PAMME




11 KJIACC

KonnuecTBouacos DJIEKTPOHHbIE
Ne HaumeHoBaHuepasieioB u
n/n TeMIPOrpaMMbl Bcero KonTpoabubiepadorsl | IlpakTnyecknepadoTnl (1itppos1c)
o0pa3oBaTe/IbHbIEPECYPChI
TenaBparnienus 12
O0BEMbITEN 5 1
BekTops! 1 KOOpAMHATHI B 10 1
IIPOCTPAHCTBE
4 [ToBTOpenue, 0600IICHAE, 7 1
cucTeMaTH3alUsI3HAHUN
OBIIEE KOJIMYECTBO HACOB I10 34 3 0
[TPOIT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne

n/
n

Temaypoka

Koan4vectBouacos

Bce
ro

KounTtpoJbHbIep
a00TBI

IIpakTHyeckuep
a00ThI

Jaransyu
eHus

DJIeKTPpOHHbIenN(ppoBbIcOOpa3oOBaTe.l
bHBIEpecypChbl

OCHOBHbBIE TTOHSTHS
CTEPEOMETPHUH: TOYKA,
npsiMasi, MI0CKOCTb,
npoctpaHcTso. [IpaBuna
M300paKeHHS Ha
PHUCYHKaX: H300paKeHUS
IUIOCKOCTEH,
napaIeIbHBIX TPSIMBIX
(OTpE3KOB), CepeAUHBI
OTpe3Ka

TTonsThs:
MEPECEKAIOIINECS
IIOCKOCTH,
IepeCeKaroIIMNECS IpsiMast
7 TIOCKOCTD

TTonsTHs:
MEPECEKAIOIINECS
IUIOCKOCTH,
MEPECEKAOIINECS TIPsIMast
7 TIOCKOCTD

3HAKOMCTBO C
MHOFOl"p AdHHHUKaMH,




U300pakeHne
MHOTI'OI'PpaHHUKOB Ha
PUCYHKaX, Ha
HPOCKIIMOHHBIX YePTeHKax

HauanbHbie cBeeHUsA O
KyOe U nupamuje, ux
Pa3sBEPTKU U MOJIEIIH.
Ce4yeHNsIMHOTOTPaHHUKOB

HauanpHbIe cBeIeHNS O
KyOe U TUpaMHuie, uX
Pa3BEPTKHU U MOJICIIH.
CedeHUsIMHOTOIPAaHHUKOB

ITousarue 06
AKCHOMATHYECKOM
MOCTPOCHHUH
CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPUH U
CIEJCTBHS U3 HUX

ITousitre 00
AKCHOMAaTHYECKOM
MOCTPOCHHUH
CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U
CIEJCTBHS U3 HUX

ITousitre 00
AKCHOMAaTHYECKOM
MOCTPOCHHUH
CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPUH U




CJIICACTBHA U3 HUX

10

ITousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHHUH
CTEPEOMETPHUH: AKCHOMBI
CTEPCOMETPHUH U
CJIEICTBHS U3 HUX

11

BzauMHoe pacnonoxenue
IPSIMBIX B MIPOCTPAHCTBE:
nepeceKarouecs,
apajuieIbHbIE U
CKpPELMBAIOIINECS
psiMble

12

[TapaieabHOCTh MPSAMBIX
M IIJIOCKOCTEH B
MIPOCTPAHCTBE:
napajuieIbHbIe IPSIMbIC B
MIPOCTPAHCTBE;
napajieIbHOCTh TPEX
TIPSIMBIX

13

[TapanneabHOCTh MPSAMBIX
U TIOCKOCTEM B
IIPOCTPAHCTBE:
[TapamiensHOCTB pAMOI
1 TIJIOCKOCTHU

14

Vsl ¢
COHaNpPaBJICHHBIMUCTOPOH
aMu

15

VYros Mexay npsiMbIMH B




HPOCTPAHCTBE

16

Yroi Mexly IPSIMBIMU B
IPOCTPAHCTBE

17

[TapaynenbHOCTBILIOCKOCT
en:
HapauIeIbHBICINIOCKOCTH

18

CaoiicTBamnapasuienbHbIXIT
JIOCKOCTEN

19

[Ipocreiimmue
IPOCTPaHCTBEHHbBIE
¢Gurypsl Ha IJIOCKOCTH:
TeTpadp, KyoO,
napaJiesienuIe |

20

ITocTpoenneceuennii

21

ITocTpoenneceuennii

22

KonTtponpsHast pabora mo
teme "[Ipsmbie u
TUTOCKOCTH B
NPOCTPAHCTBE.
[TapaynenbHOCTBIPAMBIX
U TuIocKocTei”

23

[IepnieH IMKyYIAPHOCTH
IPSIMOM M TUIOCKOCTH:
NIEPIICHIUKYIISIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE

24

IIpsiMble mapasuienbHbIE U
NEePIEHIUKYIISIPHBIE K
IIJIOCKOCTH




25

[IpsimMble apajuienpHbIE U
NEPIEHIUKYIISIPHBIE K
IUIOCKOCTH

26

[IpuzHak
NEPIICHIUKYIISIPHOCTH
IIPSIMOM U TUIOCKOCTH

27

[IpuzHak
NEPIICHIUKYIISIPHOCTH
IIPSIMOM U INIOCKOCTH

28

Teopema o npsmoi
NIEPIICHIUKYIISIPHON
IJIOCKOCTH

29

Teopema o npsimoit
NIEPIICHIUKYIISIPHON
IUIOCKOCTH

30

Teopema o npsimoit
NIEPIICHIUKYIISIPHON
IIJIOCKOCTH

31

[Iepnenpukynsp u
HAKJIOHHBIC: PACCTOSHUE
OT TOYKH J0 IUIOCKOCTH,
paccTosiHue OT IPSAMOM 10
IIJIOCKOCTH

32

[Iepnenpukynsp u
HAKJIOHHBIC: PACCTOSIHUE
OT TOYKH JO IUIOCKOCTH,
paccTostHUE OT IIPSIMOM 10
IUIOCKOCTH




33

[Iepnenpukymnsp u
HAKJIOHHBIC: PACCTOSTHUE
OT TOYKH [0 IJIOCKOCTH,
paccTosiHue OT NPSMOM 10
IUIOCKOCTH

34

[lepnienaukymnsp u
HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TJIOCKOCTH,
paccTosiHue OT IPSAMOM 10
IJIOCKOCTH

35

VYTIbl B IPOCTPAHCTBE:
YTOJI MEX]y MPSMOI U
IJIOCKOCTBIO

36

JIByrpaHHbIi yrodi,
JIMHENHBIN yromi
JBYT'PaHHOI'O YIJIa

37

JIByrpaHHsIi yroi,
JIMHENHBIN yromi
JIBYT'PaHHOI'O yTJla

38

[IepnieH IMKYIAPHOCTH
IJIOCKOCTEN: MpHU3HAK
NEePIEHIUKYISIPHOCTH
JBYX IUIOCKOCTEU

39

[IepnieH IMKyYIAPHOCTH
IJIOCKOCTEN: MpHU3HAK
NEePIEHIUKYISIPHOCTH
JBYX IUIOCKOCTEH

40

[lepnieH MKy ISAPHOCTD
IIJIOCKOCTEW: MPU3HAK




HEPIEHIUKYIAPHOCTH
JIBYX INIOCKOCTEMN

41

Teopema o
TPEXTIEePIEHIUKYIAPAX

42

Teopema o
TPEXIIEPIICHIUKYIISIPAX

43

Teopema o
TPEXTEePHEHIUKYIAPAX

44

KonTponbhas pabora o
TeMaM
"IlepneHIUKYISIPHOCTh
MPSAMBIX U IJIOCKOCTEN" U
"Vribl MeXAy IPSIMBIMU U
TJIOCKOCTSIMU"

45

[ToHsiTHE MHOTOIpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOI'OTPaHHUKA,
BBIITYKJIBIC U HCBBIITYKIIBIC
MHOT'OI'paHHHKH
pa3BEpTKa
MHOT'OT'paHHHUKaA

46

[Ipusma: n-yronbHas
MpU3Ma; rpaHu u
OCHOBaHUS IPU3MBI;
npsiMasi 1 HaKJIOHHast
MPU3MBI; OOKOBas 1
MOJTHAsI TOBEPXHOCTh
MIPU3MBI

47

[Tapamnenenunen,




IIPSIMOYTOJIbHBIN
HapaJuIeICUIe] U €T0
CBOMCTBA

48

[Inpamuia: n-yroybHas
nMpamMua, rpaHu u
OCHOBaHUE NIUPaMUbL;
O0KOBast U NOJHAA
IIOBEPXHOCTb IUPaMUJIbI;
IIPaBWJIbHAS U yCEUEHHAsI
nupamuzia

49

[IpaBunbHbIE
MHOTOTPaHHUKU: TOHITHE
IIPaBUIBHOTO
MHOTOTPaHHHKA,
IpaBWJIbHAs IpU3Ma U
IIpaBWIbHAs MUPAMUIA;
MpaBUJIbHAS TPEYrobHAs
MUpaMK/JIa U IPaBUIIbHBIN
TeTpadap; Kyo

50

IIpencrasnenue o
IIPAaBUJIBHBIX
MHOI'OTpaHHUKAX:
OKTadIp, AOJAECKAdAp U
HKOCadP.

51

Cummerpus B
MPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIBHO
TOYKH, IPSIMOH,
TJTIOCKOCTH.




ONEMEHTBICUMMETPUN B
npamMuax,
napajiesenuneaax,
NPaBUILHBIXMHOTOTPAaHHU
Kax

52

Brraucnenune 31eMeHTOB
MHOTOTPaHHHKOB: PEOpa,
JIMaroHasu, yribl

53

[Tnomans 6oxoBoOM
MTOBEPXHOCTHU U ITOJTHOM
MOBEPXHOCTHU MPSAMOI
MIPU3MBI, TUIOIIA/1b
OCHOBaHUH, TEOpEMA O
OOKOBOI TOBEPXHOCTHU
IIPSAMOM IPU3MBI

54

[Tnomans 6OKOBOM
MOBEPXHOCTH U
MOBEPXHOCTH MPaBUIbHON
MUPAMHUJIBI, TEOPEMA O
IUIOIaau OOKOBOI
ITOBEPXHOCTH YCEUEHHON
TTUPaAMUJIBI

55

Konrponbnas pabota 1o
Teme "MHororpaHHuKN"

56

TToratneo000nEME

57

O6bEMIpamMuIbI

58

O6bEMIpamMuIbI

59

O6bEMIpamMuIbI

S




60

OOBEMITUpPaMuIBI

61

OOBEMITPU3MBI

62

OOBEMITPU3MBI

63

OOBEMITPU3MBI

S

64

KonTtponbsHast paboTa o
teme "OO0BEMBI
MHOTI'OI'PaHHHUKOB"

65

[ToBTopenue, o6odIICHNE
CHUCTeMaTU3alus 3HAHUM.
IToctpoenue ceuenuii B
MHOT'OTpaHHUKE

66

[ToBTopenue, 0600mIEHNE
cucTeMaTu3anys 3HaHUi.
Brruucnenue paccTosHMIA:
MEX]y IByMsI TOUKaMH,
OT TOYKH JI0 NPSAMOH, OT
TOYKH JI0 MJIOCKOCTH,
MEXTY
CKPEILUBAIOIIIMUCS
pSMBIMU

67

HroroBasikonTpoibHaspad
oTa

68

[ToBTOpEeHnue, 0600IIEeHNE
cHUCTeMaTU3alus 3HaHUM.
Breruncnenue yrios:
MEXTY
CKpEIIMBAIOIIMMHUCS
MPSIMBIMU, MEXK]TY PAMO




U TJIOCKOCTBIO,
JBYTPaHHBIX YTJIOB, YTJIOB
MEX/y TIIOCKOCTSIMH

OBIIEE KOJIMYECTBO
YACOBIIO ITPOT'PAMME

68




11 KJIACC

Ne

n/
It

Temaypoka

Koan4yecTBo4acoB

Bce
ro

KonTpoJsbHbIep
a0oThI

IIpakTUyeckuep
a0oThI

Harausyue
HUA

DJIeKTpOHHbIeU(POBbIEOOPA3OBATEID
Hblepecypchl

Cdepa u map: 1ieHTp,
paauyc, AuameTp;
UIOIIAAb
MIOBEPXHOCTHU CPepbl

B3aumnoe
pacnoJoxxeHue chepbl
Y TUIOCKOCTH;
KacaTeJbHast
IUIOCKOCTB K cepe;
iouiaab chepbl

N3o6paxenue chepsl,
IIapa Ha MIOCKOCTH.
Ceuennsmapa

unmuaapuyeckas
MIOBEPXHOCTD,
oOpa3zyrorue
LUIVHIPUYECKON
IIOBEPXHOCTH, OCb
LUIVHIPUYECKON
MOBEPXHOCTHU

Hunuaap: ocHoOBaHUs
1 OOKOBas
MTOBEPXHOCTH,




o0Opa3syrolas 1 oChb;
IUIOIAaAbL OOKOBOI 1
MOJTHOM IMOBEPXHOCTH

N3obpakenue
HUWJIMHAPA HA
II0CcKOCTH. PazBépTka
uuiuHapa. CeyeHus
WIMHApA
(TUTOCKOCTHIO,
napasuieIbHON WIH
NEPIICHIUKYIISIPHON
OCH IHJIMH]IPA)

Konnueckas
IIOBEPXHOCT,
oOpazytolue
KOHUYECKOU
IIOBEPXHOCTH, OCb U
BEpIIMHA KOHUYECKON
MIOBEPXHOCTHU

Konyc: ocHOBaHME U
BEPIIIHHA,
o0pa3yromias u ocb;
TJI01aTh OOKOBOM U
TIOJTHOM TTOBEPXHOCTH

Y ceu€HHBIN KOHYC:
oOpa3yroniue u
BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTh

10

N306paxeHne koHyca




HAa IJIOCKOCTH.
Pa3eépTka koHyca.
CedeHus KoHyca
(TUTOCKOCTHIO,
napajuieIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOIALIEH Yepe3
BEPILINHY)

11

KoMmOunamus ten
BpaIlieHus U
MHOTOTPaHHUKOB

12

MHororpaHsuk,
OIMCAaHHBIN OKOJIO
cthepsr; chepa,
BIIMCAHHAS B
MHOT'OTPaHHUK WJIU B
TEJI0 BpAICHUS

13

IToustue 006 00BLEME.
OCHOBHBIE CBOICTBA
00BEMOB Tell

14

O6bémIIMHApA,
KOHYcCa

15

O06béM mapa u
riomab cepsl

16

ITomoOusbIe TETA B
MIPOCTPAHCTBE.
COOTHOILIEHUS MEXKITY
[LTOIIAIMI




ITOBEPXHOCTEH,
00BéMaMu MOA00HBIX
Tel

17

KonTtponsHas pabota
no temam "Tena
BpalleHus" u
"O6BemsbI Ten"

18

Bexkrop Ha 1ockocTH
U B IIPOCTPAHCTBE

19

Cnoxxenue u
BBIYUTAHUEBEKTOPOB

20

Y MHOKEHUEBEKTOPAH
a4KCIIo

21

Paznoxenune BekTopa
10 TpEM
HEKOMILJIaHAPHBIM
BEKTOpaM.
[IpaBunonapanienenu
nena

22

Pemenne 3amau,
CBSI3aHHBIX C
MPUMEHEHHUEM TTPABUII
JEUCTBUM C
BEKTOpaMHU

23

IIpssmoyronbHas
CUCTEMa KOOP/JAMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimue 3agaun B




KOOpAUHATax

24

Yron mexny
BEKTOPAMH.
CkansipHoe
MIPOU3BE/ICHUE
BEKTOPOB

25

Brerurcinenue yrios
MEXK]ly IPSMBIMU U
TJIOCKOCTSIMU

26

KoopaunartHo-
BEKTOPHBIN METO/ IIPH
pelieHnn
TFEOMETPUUECKUX
3a1a4

27

KonTponbHas pabdora
1o teme "BekTopsl u
KOOpJMHATHI B
npocTpaHcTse”

28

[ToBTOpEHME,
00o011eHne 1
cucTeMaTH3anus
3HaHU. OCHOBHBIE
burypsl, QpaxTsl,
TEOpEMBI Kypca
IUTAHUMETPUHI

29

IToBTOpEHuUeE,
000011IeHE N
CHCTEMAaTH3aIUs
3HaHui. OCHOBHBIE




burypsl, hakrsr,
TEOPEMBI Kypca

IINTAaHUMETPpHUN

30

[ToBTOpEHuUe,
000011IeHE U
CHCTEMAaTH3aIHs
3HaHWUH. 3aga4u
IJIAHUMETPUU U
METO/Ibl UX PEIICHUS

31

[ToBTOpEHME,
00001IeHNE U
CHCTEMAaTH3allHs
3HaHUU. 3agaun
MJIAHUMETPHUU U
METO/IbI UX PEUICHUS

32

[ToBTOpEHME,
00o011eHne 1
CHCTeMaTH3aIus
3HaHuil. OCHOBHbBIE
burypsl, GpaxTsl,
TEOpEeMBI Kypca
CTepEOMETpUH

33

HTOoroBaskoHTpoIbHA
sapabora

34

[ToBTOpEHME,
000011IEHE N
CHCTEeMaTH3aIlns
3HAHHUH




OBIIEE KOJIMYECTBO
YACOB 110
I[TPOI'PAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYHEHUKA

o Jlunaktuyeckue marepuainsl o reomerpun 10-11, b.I'. 3us, [IpocBemienue

¢ PabGouas terpanp no reometpuu 10-11, B.®. byty3o08, 10.A. I'naskos, 1.1.
KOnuna, [Ipocseienue

o VYueOHuk. 'eomerpus 10-11. JI.C. AranacsH , [IpocBerienue

METOINYECKHUE MATEPHAJIBI VIS YYUTEJIA

e 3anauu no reomerpuu 1 /-11 knacca, b.I'. 3uB, B.M. Maiinep u ap,
[Ipoceemenne, 2007 r.

o U3yuenune reomerpuu B 10-11 kiracce. MeTonnueckne peKOMEHIAITNHN K
yueOnuky, C.M. CaaksH u 1p, [Ipocsemienue, 2007 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

e https://fipi.ru/

e https://ege.sdamaqia.ru/
euchi.ru

eresh.edu.ru

e https://m.edsoo.ru/7f417af8



https://fipi.ru/
https://ege.sdamgia.ru/
http://www.yandex.ru/clck/jsredir?from=www.yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text&etext=2202.AcPHCLX2a1J-uE4r2kOmS3zbWE_R139ML9Mkqjm7UvNkeXlsdXF5Y213cGV3aHdv.9eb7d7490bb059dc9f3661e70703acd813b55ca6&uuid&state=RsWHKQP_fPE%2C&&cst=AxbTlK7nwx6hOtlFEVBANqF59LelCuDBts4xPpaUszW1TNb2UlhAJYFAoOXVdwVQqCSmIb1229aaeI4eaNuLnP-cN0GaVSBuOmtnT2I9RwHSQ9GOAfQ6u1fG_jwTZXBnwrBjFkQpl43zff0A5Fwzee1r-5bYukF_3nDbFyPLizHPSeP2-To1Ks98RPDIofbBsmbIbYcKFlwsCtd6U7nJ4aFfkkYPCmNor6EWoxebk-w1eH-LPW2dYuzs9WDgO7D26YqAKTZlAoDEKGJn0Aa24hX-il-03AG5_zWNUmt4rDIAaOVMHfpeM5ujXkIscQDZ1xgF0pnpjY8vuJbZUeBGoLQlXXiSNwv1CRcu1N3IZ7sJnq9uDq0igSk1pGgSMbPxL0oO8yVTJcbqFVpvCQwdcsDHoKEZE7nGO_afivyIH_KEqHU6ZURSuYvtWHJ_7RI9ND_WHAgH0F1fpx808Jbmqg8gkVefMEwWoahRkd3LGAna6WQNfFynQzLRzWi9p36YWrdPZ8vd-XXPW9K3A94z10eBzBJeKybOpwLGRfIlKZaU5PM0XeyLTfNWP7G8B7rNHFRVJuoUosQMWAzgNk6VicbglJBX4PT1Iwum8JmGWs_O6oIxIarGfO0u4nojL54p_5ARGNTwFePivmPlOcSOUpaN3kQhEwuV62mq0BXNxmdXItpnd2eJy8z7OdbEw7vXzh9UfhB-4ygIGw-4IjpGnKUGmiPb-1W78EkxkaUtAt0eNZnU9_vtHhtCIvIWBggQfWRfNqeJdpEJKj0H3VHK3XWAw5nRdLIdUA2pD-9NbGILBRg6dknQM7e0QFp71yEiU_dyH9dT1T7EssxOy85RO0yIzYjg1TtpCjL17oZNz4x_EfSO3KBjhtiAQqAuSRm_XkKpIJN9TeRD6T7NiAbVkM1bQTeveTYaP4Pb2-rOjNn99wpHzfu4IpIGCJl7HmCDp7BaTkPs6Jvjisp3tyBy_-Xd3p_Um5P5wMGY8Vp0aPUH-QrB25j5OgSyzY0sMXQvsSanv5YWAcQ0uxcUhgXoOE0iBjdL_ZZM4LNLlSvAeOWc5YLVBosqu122lx436nlvGN1RBuZj2phweune_TQjWFH8PtQswpysDABogTKJbzJQ3Q7TTQgpaEAzuug8CouhDGxfqEjR-msdVIq3sdtZTs2xqYvBANNK_NZfbFc53BwYDLrGgcqXTGyxBG2fMexkWCCUGonxyDn73J7l0qbn-5xFY-s6L5gdW3bhKRfNfCQn4WccQbRSVmyX6wpJ7TLenSc-KEmfNJ-2G0wSR4bIUJ1t3JkYA1hA73_FNgKCrrR-eddg7suypYAUThDmau9_Ei0KlU3zG7pomuxmTnmu7Pvr6xeAHmfu-wXGaMoUxxc%2C&data=VzFITjJTUER3MkI4MEY5djBaZUVGeGFwOWhZSjQyOEJpRFFnZnFYT3ktOEJEMEkzV205dTEydUh3WnBjUlkxV2JHenJMalBRUjdwaHRGSzlmVy1IREhzNjYzU0hYT21R&sign=00fbaccb6dc9073a72eb86f8ba77f85e&keyno=WEB_0&b64e=2&ref=mag21uLwzH-rYVS7bq28kWLw8trSEHW3dPBfrt6pjwFn_fNlbuj39v-HOhAbP_B3Ce70mhe1F55E-KSLj9nvSbE7_r7DDRd5iuJz3rSX5-U%2C&l10n=ru&cts=1695737204485%40%40events%3D%5B%7B%22event%22%3A%22click%22%2C%22id%22%3A%221_gfigw02-03%22%2C%22cts%22%3A1695737
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