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HOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eomerpus» 0a30BOrO YpOBHS st
oOyuaromuxcs 10 —11 kiaccoB pazpaborana Ha ocHoBe DenepaabHOTO
roCyJJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CpeaHEero oo1ero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHUHU, MPEABIBIAEMBIX K
MaTeMaTU4ecKoMy oOOpa3oBaHUIO, M TPAJULUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanumst mporpaMMbl 00€CIIEYNBACT OBJIAJICHHUE KITFOYEBBIMU KOMIICTCHITUSIMU,
COCTaBIIIIOIIMMH OCHOBY I CaMOPAa3BUTHUS W HEMPEPHIBHOTO 00pa30BaHUS,
IIEJIOCTHOCTh OOIIEKYIBTYPHOTO, JUYHOCTHOTO W ITO3HABATEIHHOTO Pa3BUTHS
JUYHOCTU 00YyYarOUIUXCS.

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpUM Ha YpPOBHE CpEAHEro oOIIero
oOpa3oBaHus OO0YCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpeIMETHBIX U
NPEeIMETHBIX PE3yJAbTAaTOB OOY4YEHHUS T€OMETPUHM B HANPABICHUH JMYHOCTHOTO
pa3BuTHs OOyyaromuxcsi, (popMHpoBaHUs (YHKUHOHAIBHOM MaTeMaTUYECKOU
TPaMOTHOCTH, U3yUEHUS IPYTUX Y4eOHBIX AUCUMILINH. Pa3Butue y oOy4arommxcs
NPaBUIBHBIX TPEJCTABICHUNA O CYIIHOCTH M TPOUCXOXKACHUHA T€OMETPHUECKUX
abcTpakiuii, COOTHOIICHHH PEaThbHOTO M HACaTbHOTO, XapaKTepe OTpaKCHHs
MaTEMaTUYECKOM HAyKOW SBJICHUM M TMPOLECCOB PEAIBHOIO MHpA, MECTE
Te€OMETPUU B CHCTEME HAyK M POJIM MAaTEMAaTHIECKOTO MOJCIUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUalINXCs, a TakKe KauecTB MBIIUICHUS, HEOOXOAMMBIX [JIs afanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OJHUM W3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaK Kak OOECIEeYMBAaET BO3MOXHOCTb H3YUEHHUS Kak
AUCIMITINH €CTECTBEHHO-HAYYHOU HAMPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbllUIeHHEe, (GOpMUpPYEMOe TpU H3YYEHHU OOYYarOIIUMUCS
MOHATUHHBIX OCHOB T€OMETPUHU U TIOCTPOCHUH IIETOYKHU JIOTHUECKUX YTBEPXKICHUN
B XOJI€ pEIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH U OMpPOBEPraTh
TUIOTE3bl HEMOCPEJICTBEHHO HCIONB3YIOTCA MPU PEIICHUH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHne OpHeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCeX 00nacTsIX AesITeNbHOCTH 4YenoBeka. OpHEeHTalus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COUUalbHOro ObITusA, (Qopma
OTpPaKEHUSI OKPYXKAIOIIET0 MHpPA, YCIOBHUE YCIEUIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBaHusl  JACUCTBUTENBHOCTH.  OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUAbl y4€OHONM U TPYIOBOH JAESATEIBHOCTH,



SBIIIETCS OJHUM W3 TPO(ECCHOHATBLHO BAXKHBIX KadyeCTB, MOITOMY aKTyaJlbHa
3ajadya (HOPMUPOBAHUS y OOYYAIOMIMXCS MNPOCTPAHCTBEHHOTO MBIILJICHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUSS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUUYECKON JEATEITHHOCTH 110 MHOTHM HATPABIICHUSIM.

Ilenbs ocBoeHusi mporpammbl ydeOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 0OyueHuss — o001Ieo0pa3oBaTesibHOE U OOIIEKYJIbTYpPHOE pa3BUTHE
oOyyaromuxcs  4yepe3  oOecleueHre  BO3MOXKHOCTH  MPUOOpPETEHUs U
HCTIIOJIb30BAHUSA CUCTEMATUYECKUX TIE€OMETPUUECKUX 3HAHUM U JCUCTBUM,
cneruUIHBIX TEOMETPHUH, BO3MOXXHOCTH YCIEIITHOTO MPOJIOJDKEHUS 00pa30BaHHUS
0 CTICTIMAIBHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HCTIOIh30BAHUEM T€OMETPHH.

[Iporpamma 10 reomeTpuud Ha 0a30BOM YypOBHE IMpeaHAa3HAdYeHa IS
OOy4JarommXcsl CpeHEH IIKOJIBI, HE UCTBITHIBABIINX 3HAUYNUTEIBHBIX 3aTPYAHCHUM
Ha YpOBHE OCHOBHOro o0miero oopaszoBanusi. Takum 00pa3om, oOydaroniuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crmenmuPUKON TEOMETPUM € HEOOXOAWMBIC IS JKU3HH B COBPEMEHHOM
obmectBe. KpoMe 3TOro, oHM MMEIOT BO3MOXKHOCTh M3YUUTh I'€OMETPHUIO OoJiee
IyOOKO, €ClIM B JaJbHEHIIEM BO3HMKHET HEOOXOJIUMOCTh B T€OMETPUUYECKHUX
3HaHUSAX B MPOGECCUOHATIBHON JIESITEIbHOCTH.

JlocT>KeHuEe 1€  OCBOCHHSI MPOrpaMMbl  OOECIIEUMBAETCS pElICHUEM
COOTBETCTBYIOIIMX 3adad. [lpuopuTeTHbIMM 3ajJayaMH  OCBOCHHS  Kypca
«"eomerpumn» Ha 6a3o0BoM ypoBHe B 10—11 kaccax siBisiroTCs:

e (opmupoBaHHe TpEACTABICHUS O TEOMETPUM KAaK YaCTH MHPOBOH

KYJbTYpPbl U OCO3HAHHE €€ B3aUMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e (opmMupoBaHHE TpEACTaBICHUS O MHOTOTPAHHUKAX W TENaX BpaIICHUS
KaK 0 BOXHEHIIMX MaTeMAaTHUECKUX MOJENSIX, MO3BOJISIONIUX OMUCHIBATH
Y U3y4aTh pa3HbIC SIBIICHUS OKPYKAIOIIETO MUPA;

e (QopmupoBaHme yMeHHS pacro3HaBaThb Ha YepTexkax, MOACIIX U B
pEaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJIaJICHHE METOJIaMH PEIICHUs 3a/Ja4 Ha MOCTPOCHUS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX (UTYD;

e (QopmMupoBaHHEe yMEHHS ONEPUPOBATH OCHOBHBIMH TIOHSITHSIMH O
MHOTOTPaHHHUKAX U TeJIaX BPAIEHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHHEC aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aj]ad;
dbopMupoBaHWE yMEHHUS  MPOBOJIUTH  HECIOXKHBIE  JIOKAa3aTEIbHBIC
paccyXJeHUsI B XOJIe€ pEUICHUS CTEPEOMETPUYECKUX 3a7ad M 3ajay C
MPAKTUICCKUM COZCPIKAHUEM;

e pasBUTHE WHTEJUICKTYalbHBIX | TBOPYECKUX criocoOHOCTEM
oOydJarolmuxcs, TMO3HABATEILHOM  aKTUBHOCTH,  HCCIIEIOBATEIIbCKUX
YMEHUH, KpUTHIHOCTH MBIIIJICHUS;



e (opmupoBaHue (yHKIMOHAIBHON IPaMOTHOCTH, pEeNeBaHTHOU
F€OMETPUM: YMEHHUE pPACINO3HABATh MPOSIBICHHUS TE€OMETPUUYECKUX
MOHSATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX KU3HEHHBIX
CUTyallUsiX W TMpPU U3YYEHUU APYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEW, (HOpMYIUpPOBATh HX Ha S3bIKE
F€OMETPUH U CO3/1aBaTh F€OMETPUUECKUE MOJICIIH, IPUMEHATH OCBOCHHBIN
F€OMETPUYECKUAN amnmapaTr g PEUICHHUS MPAKTUKO-OPHUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIC PE3YJIbTATHI.

OTANYUTENBHON OCOOEHHOCTHIO TPOrpaMMBbl SBISIETCS BKJIIOYEHUE B KypC
CTEPEOMETPUM B HAadalle €ro MW3y4eHMs 3aJad, pellaeMblXx Ha YPOBHE
MHTYUTHUBHOI'O MO3HAHHUS, U ONPEeIEHHBIM 00pa30oM OpraHu3oBaHHasi padoTa Hajl
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO M HIPOCTPAHCTBEHHOTO
MBIIIJICHHS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K
JAJIbHEUIIIEMY U3YUYCHUIO MPEAMETA.

[Ipeanourenue oTaaETCS HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4EeHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IIPEAMETHO-
MPAKTUYECKON NEATENBHOCTH. Pa3BUTHME IPOCTPAHCTBEHHBIX IMPEACTABICHUN Y
ydaluxcsi B Kypce CTEPEOMETPUM IPOBOAUTCA 3a CUET peleHus 3adad Ha
CO3JaHUE€  MPOCTPAaHCTBEHHBIX O00pa3oB W  337a4 Ha  ONEpPUPOBAHUE
MPOCTpaHCTBEHHbIMU oOpa3zamu. Co3naHue o0pa3a MPOBOAUTCS € ONOPOM Ha
HarJIAIHOCTh, @ OIEpUpOBaHHE O0Opa3oM — B YCIOBUAX OTBJICYECHHUS OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE coaepxkaTenbHble JTUHUU Kypca «['eomerpum» B 10—-11 kmaccax:
«MHororpanHukm», «lIpsiMble U TIJIOCKOCTU B MPOCTPAHCTBEY, « Tena BpalieHus»,
«BeKTopbl U KOOPAMHATHI B POCTPAHCTBEY». POPMUPOBAHUE JIOTUYECKUX YMEHUH
pacrpenensercs HE TOJBKO II0 COAEpKAaTEeNbHBIM JIMHUSAM, HO W II0 TOJaM
o0y4eHUs Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusl.

Copnepxxanue 00pa30BaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3YNIbTATAM
OCBOCHUSI paboueil MporpaMmbl, paclpeieiaEHHbBIM 10 rojaM OOy4eHwUs,
CTPYKTYPHUPOBAaHO TakKuM o0Opa3oM, 4YTOObl OBJIAJICHHE TIE€OMETPUUYECKUMU
MOHATHSAMHU Y HAaBBIKAMH OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U IOCTYNATENIBHO, C
cOOJII0ICHUEM TTPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIEC 3HAHUS BKIIOYAIHUCH B
oOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEJCTaBICHUN OOydYarolMUXCs, pacliupsis U
yrayOnsis e€, 00pa3ys MPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydyenue reomerpun orBoamres no 2 yaca B Hegemto B 10-11 knaccax,
BCErO 3a JiBa roja ooyuyenus - 204 yueOHbIX yaca.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KVIACC

I[IpsiMblIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEPEOMETpUU. TOuka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTUYECKOM MOCTPOCHHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX.

B3anmHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
MapajuiedbHblE Y CKpelMBaKOLIuecs IpsMmble. [lapajienbHOCTs NOPSMBIX U
IJDIOCKOCTE B  IIPOCTPAHCTBE: MAapaJUICNIbHBIE MpPsIMbIE B  IPOCTPAHCTBE,
MApAJUIENBHOCTh TPEX MPSAMBIX; NAPAJUICIBHOCTh MPSIMOW M IUIOCKOCTH. YTJBI C
COHANPABIIEHHBIMUA CTOPOHAMH;, YIOJd MEXKAY IPAMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM rapasieabHbIC IUIOCKOCTH; CBOMCTBA
napajyienbHbIX Iuiockoctei. [lpocTeilie mnpocTpaHCTBEHHbIE (QUIypbl Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, mapajuiesenumne]]; HOCTPOEHUE CEUEHU.

[TeprieHAUKYISIPHOCTH MPSAMOMN U IUIOCKOCTH: NEPNEHANKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, MPsIMbIE NApPAJUICIbHbIE WU NEPIEHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK TEPINECHAUKYISIPHOCTH TIPAMOM M IUIOCKOCTH, TEOpeMa O MPSIMOU
NEPHEHAUKYJISIPHONW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJ MEXAY MNPIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  Yroj, JIMHEWHBIM YroJa JBYIPAHHOIO  yIJja.
IleprieHAUKYJISAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  HOPOEKIUs  (QUrypbl  Ha  IUIOCKOCTb.
[lepneHAUKYISAPHOCTh  IUIOCKOCTEW: IPU3HAK  IEPHNECHAUKYISAPHOCTU  JBYX
IockocTe. Teopema 0 TpEX NEPIEHAUKYIIAPaX.

MHororpaHHuKu

[ToHsiTHE MHOTOTPAHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOI'OTPAHHUKA, BBIINYKJIBIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKHU; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpHas
Mpu3Ma; rpaHd U OCHOBAHUS MPU3MBI; MpsiMasi U HAKJIOHHAsl MPU3MBbI; OOKOBas U
[IOJIHAas [IOBEPXHOCTh [IPU3MBI. [Tapannenenunen, MPAMOYTOJIbHBIN
napajijiejieluIe]; U ero cpoicrtsa. Ilupamupa: n-yronapHas nuapamMuza, IpaHd U
OCHOBaHUE MUPaMUJIbL; OOKOBAsl U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; TpaBUWIbHAS U
yCceu€HHas mnupaMuaa. OJIEMEHTbl TMpu3Mbl M nupamuabl. [IpaBunbHbIe
MHOTOTPAHHUKHU: TOHATHUE MPABAIIBHOIO MHOTOTPAHHHUKA; IIPaBUJIbHAS IIpU3MaA U
NpaBWJibHAs TNHUPaMHUIA; IpaBUJIbHAs TPEYrojbHas IHUpPAMUNA U IPABUIIbHBIN
teTpa3qp; KyO. IlpencraBieHne o NpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nonexa’ap u uxkocadap. CeuyeHust Npu3Mbl U MUPAMHUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MHPSIMOU,
IJIOCKOCTH.  DJIEMEHTBl CHMMETPUM B NHpaMUAAX, NapajulesenuIenax,
MPaBWIBLHBIX MHOTOTPAHHUKAX.



Boluuciaenue 5JI€MEHTOB MHOTOIPAHHUKOB: péOpa, AWAroHalld, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSAMON MPU3MBI,
IJIOIIA/Ib OCHOBAHWM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBIL.
[Inomans OOKOBOW TMMOBEPXHOCTH U TOBEPXHOCTH MPABUIBHOW MUPAMUIBI,
TeopemMa o Iulomand yceu€éHHoul mnupamuabl. llonstue o0 o0béme. OOBEM
MAPaAMHU/JIbI, TPU3MBL.

[logoOuble Tena B mpocTpancTBE. (COOTHOIIECHUS MEXIY IUIOMIAIIMU
MOBEpPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunmuaapuyeckas TTOBEPXHOCTB, oOpazyrorniue HAJIAHAPUYECKOU
MOBEPXHOCTH, OCh UWIWHAPUYECKOW TMOBEPXHOCTU. LlMIMHApP: OCHOBaHUSA W
OOKOBasi TMOBEPXHOCTb, O0Opa3zylolias M OCh; IUIONIaJAb OOKOBOM M MOJHOMU
MMOBEPXHOCTH.

Konnueckas moBepXHOCTb, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BeplIMHA KOHUYECKOoM nmoBepxHocTH. KoHyc: ocHOBaHue U BepilinHa, 00pa3yronias
U OChb, IUIOMAAb OOKOBOM U TMOJHON TMOBEPXHOCTU. YCEUEHHBIH KOHYC:
o0Opazyronue U BbICOTa; OCHOBAaHUSI M1 OOKOBas IOBEPXHOCTb.

Chepa u map: meHTp, paauyc, AUaMeTp; IUIOLAb MOBEPXHOCTU COEpHI.
B3anmHoe pacnonoxxenue chepbl U IMIOCKOCTH; KacaTelibHasi MJI0CKOCTh K cdepe;
TJI0Iaab Cephl.

N3o00paxenue Ten BpallleHus Ha TUIOCKOCTU. Pa3BEépTka MIMHAPA U KOHYCA.

KomOunanuu Ten BpalieHuss W = MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHMCAHHBIA OKOJIO cdephl; cdepa, BOHMCaHHAS B MHOTOTPaHHUK, WU TEJO
BpAILICHUS.

[Tonstue 06 06véme. OCHOBHBIEC CBOMCTBA 00BEMOB Tell. Teopema 006 00BEME
NpSIMOYTOJILHOTO TMapajuienenuneqa u ciueactsus u3z He€. OO0BbEM MUIMHApPA,
KoHyca. O0BEM 11apa U MmIomaab chepsl.

[logoOuble Tena B mpocTpancTBE. COOTHOIIEHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJl.

Ceuennsi nwiuHApa (HapaJieIbHO U TEPIEHIUKYISIPHO OCH), CEUYCHUs
KOHyca (mapajuieIbHOE OCHOBAHHUIO U MPOXOASIIEe 4Yepe3 BEPIIMHY), CEUCHUs
mapa.

BekTopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BexkTop Ha mI0CKOCTH U B MPOCTpaHCTBE. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpA Ha 4ucio. Pa3noxkeHue BEKTopa Mo TpEM HEKOMIUJIAHAPHBIM
BekropaM. IlpaBwiio mapamnenenunena. Pemrenue 3amad, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBUl JACUCTBUU ¢ Bekropamu. IIpsaAmoyronbHas cucrema



KoopauHaT B mpocTtpanHcTBe. Koopawnatel BekTopa. Ilpocrteitmme 3amaum B
KOOpAMHAaTax. YTrojl Mexay Bekropamu. CKalsipHOE NpPOU3BEJCHHE BEKTOPOB.
Boluncnenue yrioB Mexy MPSMBIMH U IJIOCKOCTAMHU. KoopanmHaTHO-BEKTOPHBIN
METO/]I PH PEIICHUH T€OMETPUYECKHUX 3a/1a4.



INJNIAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBLIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3yNbTAaThl OCBOEHUS MPOTPaMMbl Y4eOHOrO MpeaMeTa
«MaremaTuka» XapakTepU3yrTCS:

I'paxknanckoe BocnmuTaHme:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIUUA O0YYAIOIIETOCsl KAaK aKTUBHOTO
M OTBETCTBEHHOr0 WJI€Ha POCCUHCKOr0 OOIIECTBA, MPEICTABICHUEM O
MaTeMaTUYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUSI PA3TUUYHBIX CTPYKTYp, SIBICHUH,
MpoLeAyp TpaxaaHCKOro ooOmiecTtBa (BbIOOPBHI, OMPOCHl M Tp.), YMEHUEM
B3aUMOJICMCTBOBATh C COLMAJIBHBIMU WHCTUTYTAMU B COOTBETCTBUH C WX
(GYHKUMSAMH 1 Ha3HAYEHHEM.

ITaTpunoTHyeckoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON MJEHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY U HACTOSIIEMY POCCUUCKOW MAaTE€MAaTHUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSIM POCCUMCKUX MAaTEMATHUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI,
K HMCIOJIb30BAaHHUIO ATUX JOCTHKEHUN B JIPYTUX HayKaX, TEXHOJIOTUAX, chepax

SKOHOMHMKH.
JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HAHHUEM TYXOBHBIX IIEHHOCTEMN POCCHMCKOTO HApOJa;

c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHHUS, JTHUYECKOTO  TOBEICHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JNOCTMKEHUNU HAYKU U EATEIbHOCTBIO
y4€HOT0; OCO3HAHHEM JIMYHOTO BKJIaJla B HOCTPOCHUE YCTOMUYUBOrO OYyIIETo.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKIIOYaAsl ICTETUKY MAaTEMATUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajJau, peLIEeHU, pacCyKICHUM;
BOCIIPMUMYHUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JINYHbIX BUIOB UCKYCCTBA.

Du3nYecKoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MAaTeMaTUYECKUE 3HAHUS B
HHTEpecax 3J0pPOBOTO M O€30MacHOro 00pa3a KHU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBbIO (3710pOBOE MUTaHHE, COATIAHCUPOBAHHBIA PEXKUM 3aHSATUN U

OTIIbIXa, peryispHas ¢dusnueckas aKTUBHOCTB); (du3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3aHATHUIX CHOPTUBHO-030POBUTEIBHOM
JESTEIbHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOJIIO0US; UHTEPECOM K
paznuuHbiM  cpepam  NpodeCCHOHAIIBHOM  JESTEIBbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIA BHIOOP
Oynymieit npodeccud W peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC IUJIaHBI;



FOTOBHOCTBIO U CIOCOOHOCTBIO K  MaTeMaTUYeCKOMYy OOpa3oBaHHUIO U
caM000pa30BaHUI0 HAa TPOTSKEHUU BCEU JKMW3HHW; TOTOBHOCTHIO K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]]ad MaTeMaTHIEeCKOW HAIPaBIEHHOCTH.

JKO0JI0rHYecKoe BOCIIUTAaHHe:

c(hOPMHUPOBAHHOCTBIO HKOJOTHYECKON KYyJIbTYphl, TOHUMAHHEM BIIASHHUS
COITMATbHO-3KOHOMUYCCKHUX IIPOIIECCOB HA COCTOSHHUE IMPHUPOIHON M COIMAIbHOMN
Cpelbl, OCO3HAHHEM TJIO0AJIBHOIO  XapakTepa SKOJIOTMYSCKHX  IPOoOJIeM;
OpHCHTAIIMCH HAa NMPUMCHCHHUE MAaTeMaTHYCCKUX 3HAHUU IS PEIICHHS 3aJad B
0o0JIaCTH  OKpY)KAIOIIeH Ccpejpl, TUIAHUPOBAHUS TMIOCTYNKOB ¥ OIEHKH WX
BO3MOXHBIX TTOCJICJICTBUAM JIJIST OKPYKAIOIEH CPEJIbl.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAYKH W  OOIICCTBEHHOW  MPaKTUKH, [MOHUMAaHUEM
MaTeMaTUYeCKON Haykd Kak cgepbl UYeIOBEUECKOW NeSITeIbHOCTH, JTAloB €€
pa3BUTHS M 3HAYUMOCTH JUJII PAa3BUTHUS IUBWIM3AIAW; OBJAJACHUEM SI3BIKOM
MaTeMaTUKH M MaTEeMaTHYECKON KYJIbTYpOH Kak CpPEJACTBOM TIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISATh TMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCATEIBHOCTh
WHIUBUIYAJTLHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE Pe3yJIbTaThl OCBOSHHUS MPOTPAaMMBI YYEOHOTO MpeaMmeTa
«MareMaTuka XapaKTepU3yITCS OBJIaJICHUEM YHUBEPCATBHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0elCmBUAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCTBUIMU.

1)  Vuusepcanvnvie = noznasamenvmvie  Oeticmsusi,  obecnedusarom
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NpOYeccos odyuarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpyJcarnwe2o  Mupda,  NnpumMeHeHue  JI02UYeCKUX,
uccne008amenbCKux onepayuti, ymenui pabomams ¢ ungopmayueti).

Ba3oBble Joruveckue aeiicTBus:

e BBIABIATH U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMH, (OPMYITHPOBATH
OTIpEJICICHNs] ~ TOHSATUH; YCTAHABIMBATH  CYIICCTBCHHBIA  TPHU3HAK
KJaccupuKanuy, OCHOBaHUSA [Jisi OOOOIIEHHUS U CPaBHEHUS, KPUTEPUU
MIPOBOJUMOTO aHAJIH3a,;

e BOCIpPUHUMATH, (OpMyIUpOBaTH W  NPeoOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHEIE;

e BBIABIATh  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeursi B (aKkTaxX, MaHHBIX, HAOIIOACHUSX W YTBEPKIACHUSX;



npejyiaratb ~ KpUTepUM  JJIs  BBISIBICHUS  3aKOHOMEPHOCTEH U
NIPOTUBOPEUUM;

e JI€NIaTh BBIBOJbI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX M
VHYKTUBHBIX YMO3aK/IIOUECHUN, YMO3AKIIFOUYEHHUH 110 aHAJIOTUY;

e TMPOBOJUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPKJAEHUN (MPSAMBIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIHIO,
MPUBOAUTHL TPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHHSI U BBIBOJIbI;

e BpIOMpaTh cnoco0 pemieHus yuyeOHOM 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIlICHUs, BbHIOMpaTh HaubOolee MOAXOMAIUNA ¢ Y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejbckue AeiCTBUS:

e HCIOJIb30BaTh BOMPOCHI KaK HMCCJIENOBATEIbCKUM MHCTPYMEHT MO3HAHUS;
dbopmynHpoBaTh BONPOCH], (UKCHUPYIOLIME MPOTHUBOpEUHe, MpodiieMy,
yCTaHaBIIMBaTh  HMCKOMOE W  JaHHOe, (opMuUpoBaTh  THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIMI0, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITENILHO CIUIAaHUPOBAHHBIN AKCTIEPUMEHT,
UCCIIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTH4YE€CKOIo
o0beKTa, SBJICHUS, TMpollecca, BBISIBICHUIO 3aBUCHUMOCTEM  MEXIy
00beKTaMU, SIBICHUSIMH, POLECCAMU;

e CaMOCTOSITENILHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJBI MO PE3YyIbTaTaM
MPOBEAEHHOTO HAOJIIOACHUS, UCCIIEA0BaHUs, OLIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIECHHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IMPOIECCa, a TAKXKE BBIIBUTATH
MPEIOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

e BBIABIATH AeUIMUTH MHPOPMAIMU, TAHHBIX, HEOOXOIMMBIX NJii OTBETa
Ha BOIIPOC U JJIsI PEILICHUS 33/1auu;

e BpIOMpaTh HMHPOPMAIUMIO U3  HCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHaJU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(MOPMALIUIO
Pa3IUYHBIX BUJOB U (hOPM MpEACTABICHNUS;

e CTPYKTYpUPOBaTh MH(POPMAIUIO, MPEICTABIATh €€ B pa3IMUHbIX (opMax,
WJUTIOCTPUPOBATH rpaduuecKu;

e OIICHUBATH HaJIEKHOCTh uHpopManu o CaMOCTOSITEJILHO
c(hopMyJIUPOBAHHBIM KPUTEPHUSIM.

2)  VYuusepcanvhvie  KOMMYyHUKamueHwle Oelicmeus,  00ecneyusaom

chopMUpOB8aAHHOCMb COYUATLHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0wenue:



BOCIIPUHUMATh W  (POPMYJUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBUSIMU M LIEJISIMU OOIIIEHUS; ICHO, TOYHO, FPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M NMUCHMEHHBIX TEKCTaX, JlaBaTh MOSICHEHUS IO
XOJly peIIeHUSs 3a/1aul, KOMMEHTUPOBATH MOJYUYCHHBIN pe3yJbTaT;

B X0JIe 00CY’KJEHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMON TEMBI,
npoOJieMbl, pelaeMon 3aj1auu, BbICKa3bIBaTh UJI€U, HAIICJICHHBIC Ha TTOUCK
pEelIeHUs; COMOCTABJIATh CBOU CYXIEHHUS C CYXKICHHSIMU JPYyTUX
YYaCTHUKOB JAManora, oOHapy>KUBaTh pa3jiMuMe€ M CXOJICTBO MO3HUIIMI; B
KOPpEeKTHOU (popMe popMyIupoBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS;
NpEACTaBISATh  PE3YyJAbTaThl  pEIICHHs  3aJayd,  SKCIEPUMEHTA,
UCCIIEIOBAHUSI,  MPOEKTa;  CAMOCTOSATENBHO  BbIOMpaTh  (opmar
BBICTYIUUICHUS ¢ YYETOM 3aJ1au MPE3eHTAMd U OCOOCHHOCTEN ayIUTOPUHU.

CorpyaHu4ectBo:

3)

MOHUMATh W  HCIHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOM U
WHJMBUIYaJIbHOW paOOThl MPU PEIICHUH y4eOHbIX 3aJ1ay; MPUHUMATh LIEb
COBMECTHOW JEATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOMU
paboThI, pacnpenensiTh BUAbI padoT, JOrOBApUBATHCS, 0OCYKIATh MPOLECC
U pe3ynbTaT padoThl; 0000111aTh MHEHUSI HECKOIBKUX JIFOJIEH;
y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CY)IeHHs, 0OMEH MHEHUIA,
«MO3TOBBIE IITYPMbI» M WHBIE); BBINOJIHATH CBOIO YacThb pabOThl U
KOOPAVUHUPOBaTh CBOM JIEUCTBUSL C JIPYTMMHM 4YICHAMU KOMAaHJbL;
OLICHUMBAaTh Ka4e€CTBO CBOETO BKJIaJa B OOILIUNA MPOAYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOACHCTBUSI.

Vuueepcanonvie  pezynamuenwie oeticmausl, obecneyugaiom

gbopMupoeczHue CMbICI06bLX YCNMAROBOK U IHCUZHEHHbBIX HABLIKOB IUYHOCMU.
CaMoopraHmaunﬁ:

COCTaBIIATH ILJIAH, AITOPUTM PELICHUS 3aJJa4H, BBIOUPATh CIIOCO0 perieHus
C YYETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(pOpMaIH.

CaMOKOHTPOJIB:

BJIaJICTh HaBBIKAMU TO3HABaTEJIbHOM pediekcuu Kak OCO3HaHUS
COBEpIIAEMbIX JIEUCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIIaJIETh crmoco0amMy  CaMOIMPOBEPKH, CAMOKOHTpOJS mporecca u
pe3yibTaTa penieHus MaTeMaTUIeCKoM 3a1auu;

MpEeABUIIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU
3a7a4d, BHOCHUTb KOPPEKTHUBBI B JESITEILHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHUBaTh COOTBETCTBHE pe3yJbTaTa IEId U YCIOBUSM, OOBICHSTH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJbTATOB JESATEIbHOCTH,
HaXOJIUTh OLIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATBI

10 KVIACC

OnepupoBaTh MOHATUSIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUU M CIEJACTBUSI W3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1au.

OnepupoBaTh MOHITUSIMU: NAPATUICIIBHOCTh U NEPHEHAUKYISIPHOCTD MPSIMBIX
U IUIOCKOCTEH.

KnaccudpunmpoBats B3aMHOE pacloioXeHUE MPSIMBIX M IJIOCKOCTEH B
MPOCTPAHCTRE.

OnepupoBaTh MOHSTUSIMU: JABYTPAHHBIA YIroOJl, TpaHU JBYTPAaHHOTO YIIIa,
pedpo ABYrpaHHOIO yrjia; JUHEWHBIA Yroja ABYTPAHHOIO yria; rpaaycHas mMepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHHK, BBITYKIBIH W HEBBITYKIIBIHI
MHOT'OTPAaHHUK, 3JIEMEHThl MHOTOI'PAHHUKA, IPABUIBHBIN MHOTOTPaHHUK.

Pacnio3naBaTh OCHOBHBIE BHUJbI MHOTOIPAaHHUKOB (MHUpamMujia; MpU3Ma,
MPSIMOYTOJIbHBIN Mapajuiesnenunes, Kyo).

Knaccupunmpoath ~ MHOTOTpaHHUKH,  BbIOMpass ~ OCHOBaHUS  JUIs
Kiaccupukanuu (BBINYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKHU, IPaBUIIbHbBIC
MHOTOTPAHHUKU; MPSMbIC U HAKJIOHHBIC MPU3MBbI, TTapajlieNICIUIe bl ).

OnepupoBaTh MOHATUSIMU: CEKYIIAsl MIOCKOCTh, CEYEHNE MHOTOTPAaHHHUKOB.

OOBSACHITH IPUHITUIIBI TOCTPOCHUS CEYEHU N, UCTIONB3YSI METO/I CJIEIOB.

CtpouTh CeuY€HHUSI MHOTOIPAaHHUKOB METOJOM  CJIEIOB,  BBINOJHSATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI
CBepXy, cOOKY, CHU3Y.

Pemrath 3a1aun Ha HaXOXkJAEHUE T€OMETPUUECKUX BETMYUH MO o0pa3iam Wiu
aAropuT™MaM, NPHUMEHSSI HW3BECTHbIE AHAJIUTHUYECKHE METOAbl MpPH PEIICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3aJlady Ha BBIYMCICHUE PACCTOSIHUU MEXKIY JBYMS
TOYKaMH, OT TOYKH JO TMpPsSMOW, OT TOYKH JI0 IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS MPSIMBIMHU.

Pemrath 3a1aun Ha HaXOXkJAEHUE T€OMETPUUECKUX BETMYUH MO o0pasiam Wiu
aAropuT™MaM, NPUMEHSSI HW3BECTHbIE AHAJIUTHUYECKHE METOAbl NpPHU pPEIICHUU
CTAaHJApPTHBIX ~MAaTEMAaTHMYECKHUX 3aJad Ha  BBIYUCJICHUE YIJIOB  MEXIY
CKPCIMBAIOIIMMHUCS TMPAMBIMH, MEXKIYy TMPSIMOM U  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, JIByTPaHHBIX YTJIOB.



Beraucisate 00bEMBI M TIIOIIAAM TTOBEPXHOCTEH MHOTOTPAaHHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpuUMEHEHUueM (QOpMyJ; BBIYUCISATH COOTHOIIEHUS MEXIY
IJIOIIA/ISIMU TTOBEPXHOCTEH, 00BbEMaMU MTOJOOHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh TNOHATHUSMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OCb U
IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (DUTYPBHI.

N3Bnekarp, mnpeoOpa3oBbIBATH M HHTEPIPETUPOBATH HH(POpMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HAa 4YepTexax u
PUCYHKaX.

[IpumensTs reoMmerpuueckue ¢GakThl ISl PEIICHHUS CTEPEOMETPUUECKUX
3a7a4, MPEeAnoaararolnX HECKOJIbKO 11aroB PEIIEHUs, €CIIM YCIIOBUS PUMEHEHUS
3a/1aHbl B IBHOHU (hopme.

[IpumensaAT,  mpoOCTEWIIME MPOTPaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOoaUTE TPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOIAE U
YKA3HU, PACIIO3HABATH MPOSIBIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpymensATh TOJIyYEHHBIE 3HAHWS HAa IMPAKTUKE: AHAJIU3UPOBATH PEAIbHBIC
CUTyallud W TMPUMEHATh HW3YYCHHBIE IIOHATHUS B IIPOLIECCE IOUCKA PEIICHUS
MareMaTuyecku CcGOpPMYJIHUPOBAHHON MpoOJieMbl, MOJIEIUPOBATh pealibHbIC
CUTyalluh Ha A3bIKE TE€OMETPUM, HCCIEAO0BATh IIOCTPOEHHBIE MOJEIU C
MCIIOIb30BaHUEM F€OMETPUUYECKUX MOHITUN U TEOPEM, alllapara anreopbl; penaThb
MPAKTUYECKHUE 3a/1a4U, CBA3AHHBIEC C HAX0XKICHUEM I'€OMETPUUECKUX BEIIMYMH.

11 KVIACC

OnepupoBaTh MOHATUAMH: LMIUMHAPUYECKAs IOBEPXHOCTh, O0Opa3yrollue
HWIMHAPUYECKOM  TMOBEPXHOCTH;  LWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3zyrolue KOHHYECKON TOBEPXHOCTH, KOHYC; cpepruyeckasi IOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (HUIUHIP, KOHYC, cdhepa u map).

OOBIACHATH CIOCOOBI MOTYYEHUS TEN BPALLECHUS.

KnaccudunmpoBats B3auMHOE pacnoyioxkeHue chepbl U TIOCKOCTH.

OnepupoBaTh MOHATUSAMHU: IIAPOBOM CETMEHT, OCHOBAHUE CEIMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHHE IIAPOBOIO CJIOSsl, BBICOTA LIAPOBOIO CJIOS;
IAPOBOM CEKTOP.

Boluncnsate 00BEMBI M IUIOMIAAM TOBEPXHOCTEHM TeNn  BpallleHHUs,
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHATUSIMHU: MHOTOTPaHHUK, BIHCAHHBIN B cdepy ¢
ONMCAHHBIA OKOJIO cdepbl; cdepa, BHOUCAHHAS B MHOTOTPAHHUK WIM TEJO
BpalllCHMS.

BbIYMCIIATE COOTHOWIEHHUS MEXIY IUIOMIAJsIMU MOBEPXHOCTENH U 00bEMaMU
MOJA0OHBIX TEJl.



N3o0paxate u3zydaemble QUryppl OT PYKH M C HOPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: Buj cBepxy, cOOKY, CHU3Yy; CTPOUTH CEUEHUs TeJl BpalllCHUS.

N3Bnekarb, HHTEPNPETUPOBATHL U MPEOOPa30oBbIBATH HH(OpPMAIUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HAa 4YepTexax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B POCTPAHCTBE.

BbINOJIHATE JIEUCTBHUS CHOXKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXEHHUS BEKTOPA HA YUCIIO0, OOBSICHITH, KAKUMU CBOMCTBAMU OHU 00JIa1atOT.

[TIprMeHATs TPaBUIIO MapajuieienuIeaa.

OnepupoBaTh NOHATUSMHU: JIEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIrOd MEXIY
BEKTOpPaMHM, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpaMM, CKAISIPHOE NPOM3BEACHUE, PpACKIAIbIBATH BEKTOP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPAUHAT.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHHUS CTEPEOMETPUUECKUX
3a7a4, NPEAnoJIaratolnX HECKOJIIBKO IIar0B PEUICHHUS], €CJIU YCIOBUS MPUMEHEHUS
3a/1aHbl B SIBHOU (hopme.

Pemate mpocreimmne reoMeTpUYeCKUE 3aJadyd Ha MPUMEHECHHE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemate 3agaum Ha [10Ka3aTENbCTBO MATEMATHYECKUX OTHOLICHUW U
HaXO0XJICHUE FeOMETPUYECKUX BEIUYHMH MO 00pasiiaM WId alropuTMaM, IpUMEHSsI
M3BECTHBIE METO/IbI ITPU PELICHUU CTaHAAPTHBIX MATEMAaTUUECKUX 3aa4.

[IpumensaTh  OpOCTEWIIME MPOTrPaMMHBIE CPEICTBA H  3BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPY PEIICHUN CTEPEOMETPUUYECKUX 3aaY.

[IpuBoAUTE TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
KW3HU, PACIIO3HABATH MPOSABICHUE 3AKOHOB FT€OMETPUU B UCKYCCTBE.

[IprMeHATh MONYYEHHBIE 3HAHUS HA MPAKTUKE: AHAJIU3UPOBATH PEAJIbHbBIC
CUTyallUM W TMPUMEHATh HW3YyYCHHBIE TOHATUS B MPOLIECCE IOKWCKA PEIICHUA
MareMaTuyecku CcGOpMYJIHUPOBAaHHON MpoOJieMbl, MOJIEIUPOBATh peaJIbHbIC
CUTyallUM Ha $3bIKE TE€OMETPHM, UCCIEA0BATh MOCTPOCHHBIE MOJEINU C
UCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHITUN U TEOPEM, alllapara anreopbl; peniaThb
MPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKJAECHUEM F€OMETPUUECKUX BEJTUUHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne | HaumeHoBaHMe pa3aenos u Tem nporpammbl Konunuecrtso yacos dneKTpoHHble (4nudpoBsbie) o6pasoBaTenbHble pecypcbl
n/n Bcero KoHTp.
paboTbl

1 BeeaeHue 5
2 MapannensHOCTb NPSAMbIX M NIOCKOCTEN 19 1
3 MNepneHANKYNAPHOCTb NPSMbIX U NIOCKOCTEN 20 1
4 MHoOrorpaHHuKM 12 1
5 BeKTOpbl B NpOCTpaHCTBE 6 1
6 MNoBTOpEHME 6 1

OBLEE KOJTMYECTBO YACOB MO NPOrPAMME 68 5

11 KUJIACC
KoauyecTBo yacoB
Ne JIeKTpPOHHbBIe (LM(ppoBbIe) 00pa3oBaTeJIbHbIE
HaumeHoBaHue pa3iejioB U TeM NPOrPpaMMBbI Kourp.
n/n Bcero pecypcbl
padoThI

1 Meron KOOpaAUHAT B IPOCTPAHCTBE 15 2
2 [unuHap, KOHYC | IIap 17 1
3 OOBEMBI TEIL. 22 1
4 [ToBTOpEHue, 06001IeHNE, CUCTEMATH3AIHS 3HAHUI 14 1
OBLEE KOJTMYECTBO YACOB MO NPOrPAMME 68 5




IHOYPOYHOE IINTIAHUPOBAHHUE

10 KIIACC
Konnyectso 4acos MNpumeyaHue
Ne n/n | Tema ypoka Mara
Bcero KoHTp. VISYHEHNA
paboTbl
1 Mpeamet ctepeomeTprn. AKCMOMbI CTEPEOMETPUMN. 1
2 HekoTopble cneacTBmMA N3 aKCMOM 1
3-5 PelweHune 3aaa4 Ha NPUMEHEHME aKCUOM CTEPEOMETPUM U UX CNeaCTBUM 3
6 MapannenbHble NpAmble B NPOCTPaHCTBeE. 1
7 MapannenbHOCTb NPSIMON U MIOCKOCTU. 1
8-10 PeweHune 3agay «MapannenbHOCTb NPAMON N NAOCKOCTU» 3
11 CKpewmBatoLmeca npsameole. 1
12 YrAbl ¢ COHanpaBAEHHbIMU CTOPOHAMMU. Yroa mexay NpAMbIMU 1
13 PeweHue 3aga4 «B3anmHoe pacnosioxeHune NpAmMbIX B NPOCTPAHCTBE» 1
14-15 PeweHune 3agay «MapannenbHOCTb NPAMbIX M NIOCKOCTEN» 2
16 MapannenbHble NI1OCKOCTW. 1
17 CsolicTBa napasinenbHbIX NJ0CKOCTEN. 1
18 TeTpasgp. 1
19 Mapannenenunea. 1
20-21 | 3agauu Ha NOCTPOEHME CeYEHUNA. 2




22-23 | 3aKpenaeHue CBOMCTB Napannenenunesa.

24 KoHTponbHaa paborta Nel «MapannenbHOCTb NPAMbIX U MIOCKOCTEN»

25 MNepneHanKynapHblie NpAMbie B NpOCTpaHcTBe. MNapannenbHoble npamble, NnepneHAnKyAapHbIe K
NAOCKOCTU.

26 MpuW3HaK nepneHaMKyAAspPHOCTU NPAMOI 1 NNOCKOCTH

27 Teopema 0 NPAMON, NepPNeHANKYAAPHOM K NAOCKOCTH

28-30 | PeweHue 3a4a4 Ha NepneHaAnKYASpPHOCTb NPAMOM U NNOCKOCTH

31 PaccTosHWe OT TOUKM A0 NNOCKOCTU. Teopema o Tpex nepneHanKynsapax.

32-33 | Yron mexay npsiMon 1 NA0CKOCTbIO.

34-36 | PeweHue 3aga4 Ha NPUMEHEHWE TEOPEMBI O TPEX NEPNEHAMKYNAPAX, HA YION MEXAY NPAMON U
NAOCKOCTbIO

37 [ByrpaHHbI yron.

38 MpuW3HaK NnepneHANKYNAPHOCTM A,BYX MNNOCKOCTEMN.

39-40 | MpsamoyronbHbIN Napannenenunes,

41-43 PeleHune 3a4a4 Ha CBOMCTBA NPSIMOYroNbHOro Napannenenuneaa

44 KoHTponbHasa paboTta N22 «NepneHAUKYAAPHOCTb NPAMbIX U NIOCKOCTUY

45 NMoHATME MHOrorpaHHMKa.

46 Mpuama. Naowanb NOBEPXHOCTU NPU3MBI.

47-48 PeweHue 3aga4 «MNaowaab NOBEPXHOCTU NPU3MbI»

49 Mupamunga.



http://compendium.su/mathematics/geometry10/41.html

50 MpasunbHaa nnpamunga. 1
51-52 PeweHune 3aga4 «Mnpamuga». 2
53 YceyeHHaa npamnaa. Naowanb NOBEPXHOCTU NMPAMUAbI 1
54 CummeTpuna B npocTpaHcTee. NoHATHME NPAaBUABHOIO MHOTOrPAaHHUKA, 3/IeMeHTbl CUMMETPUMN 1
NpPasuIbHbIX MHOFOrPaHHUKOB
55 PeweHue 3aga4 « MHOrorpaHHMKN» 1
56 KoHTponbHaa paborta Ne3 «MHororpaHHMKn» 1
57 NMoHATHe BeKTopa. PaBEeHCTBO BEKTOPOB. 1
58 CnoxeHue 1 BblunTaHMe BEKTOPOB. CyMMa HECKOJ/IbKUX BEKTOPOB. 1
59-60 | YMHO)XeHuMe BEKTOpaA Ha YNCo 2
61 KoHTponbHasa paboTa «BeKTOpbl B NPOCTPAHCTBEY 1
62-66 | [loBTOpeHUE, 000OIICHNE U CHCTEMAaTH3alUs 3HAHU I 5
67 UToroBasa KOHTpPonbHaA pabota N5 1
68 [ToBTOpEHUe, 0000IICHNE U CHCTeMAaTH3allMs 3HAHU I 1
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68




11 KVIACC

Ne KoanvecTBo yacoB | JlaTa
Tema ypoka
n/n Bcero | Konrp. | H3y4YeHHs
padoThI
1 [IpsimoyrosnbpHas cucreMa KOOpAUHAT B IIPOCTPAHCTBE. 1
2-3 Koopaunats! BekTopa. o)
4 CBs13p MEXly KOOpAMHATAMU BEKTOPOB M KOOPAWHATAMH TOYEK. 1
5-6 IIpocreiimue 3a1a4n B KOOpANHATAX. 2
7 K/p Nel «IIpocTeiimme 3a1a4u B KOOPANHATAXY. 1 1
8-9 VYron mexay Bekropamu. CKalsipHOE IPOU3BEACHNE BEKTOPOB. )
10 Brruncnenue yrioB Mexy NPSIMBIMH U IJIOCKOCTSIMH. 1
11 IToBTOpEHNE BOIIPOCOB TEOPUHU U PELICHUE 3aa4. 1
12 JBuwxenus. LlentpanpHas cummerpus. OceBasi CUMMETpHS. 3epKalibHast CHMMETPHSL.
[TapautenpHbIN IEPEHOC. 1
13-14 | Pemenue 3aia4 1o teme: «JIBuxeHue». )
15 K/p Ne2 «CkansipHoe npounsBeeHne BEeKTOPOB». 1 1
16 ITonsaTHe nunuHApAa. 1
17-18 | Pemenue 3agau. «lununapy. )
19-20 | Konyc. o)
21 VY ced€HHBIN KOHYC. 1 1




22 Cdepa. YpaBuenue cdepsi.

23 B3aumHoe pacmnonoxenne chepsl U TUIOCKOCTH.

24 KacarenbHast mimockocTh K chepe.

25 [Tnomans chepsr.

26-28 | Peurenue 3aa4 Ha MHOIOTPaHHUKH, LUJIMHJIP, KOHYC U LIap.
29 K/p Ne2 «I{unuHap, KOHYC, IIap».

30-32 | O6o6menwue. «lumuuap, kKoHYC, cepa u mapy.

33 [Tonsitue 06bEMa. OOBEM IPSIMOYTOIBHOTO MapasUIeIeUIe/1a.
34-35 | O0BEM IpSAMOYTOJIBHOTO MapasuIeNenunesa.

36 OO0BEM MpsAMON MPU3MBIL.

37-38 | O0béM nuIUHApA.

39 Brrunciienue 065EMOB Tell C MOMOIIBIO HHTETpajIa.

40 OOBEM HAKIIOHHOM MTPU3MBI.

41-43 | OOBEM TUPAMU/IBL.

44 O06BEM KoHyCa.

45 Pemenue 3a1ay «O0BEM KOHYCa.

46 K/p Ne3 «O0bEMBI NPU3MBbI, MUPAMH/IbI, HHIUHAPA, KOHYCA»
47-48 | OOBEM mapa.




49-50 | OOBEMBI LIAPOBOTO CErMEHTA, IIAPOBOTO CIIOSI, CEKTOPA. )
51 [Tnomans cheps 1
52-53 | Pemenue 3agau: «O6wem mapay, «Ilnomans chepo. P
54 K/p Ne4 «O0béM mapa u miiomans cepbi». 1
55-66 | IloBTOpeHue, 0600IIEHHE U CUCTEMATH3aLUs 3HAHUN 12
67 Hrorosasi koHTpo/IbHAsA padoTa Ne5 1
68 [ToBTOpEeHue, 00600IIeHNE M CUCTEMAaTU3aIMs 3HAHUI 1

68




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

Feometpua, 10-11: Yueb. ana obweobpasosart. yupexkgennii/ J1.C. AtaHacaH, B.®. bytysos, C.b.

Kagomues u gp. — M.: MpoceeweHune, 2011.
METOANYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

I'eomerpust, 10—11: Yueb. mis o6meobpazosart. yupexaenuit/ JI.C. AranacsH, B.®. byry3os,
C.b. Kapomues u ap. — M.: IIpocsemenue, 2011.

3uB b.I'., Meiinep B.M. Jlunaktuueckne matepuansl o reomerpun a1 10 k. — M.: Ilpocerienue,
2013.

Kogasesa I'.11, Mazyposa H.W. reomerpust. 10-11 kmaccel: TeCTbI 11sl TEKYIIEro 1 0000IIa0Iero
KoHTpons. — Bonrorpan: Yuutens, 2006.

b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaun no reomerpuu ans 7 — 11 kimaccoB. — M.:
IIpocsemenue, 2013.

C.M. Caaksin, B.®. byry3oB. U3yuenue reomerpuu B 10 — 11 kiaccax: Meroauueckue
pexoMeHaanuu K yaueOHuky. Kuura mmst yaurens. — M.: [Ipocsemenue, 2011.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.ege.edu.ru/
http://teacher.ru

http://teacher.fio.ru



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

Teomerpus. YueOnuk mis 10-11 kmaccoB obmeoOpazoBaTenbHbix opranmsanmii. /J1.C.
AranacsiH, B. ®@. byry3os, C.b. Kagomues u ap. / «IIpocemenue». Mocksa. 2015 r.

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

I'eomerpus. Yuebnuk s 10-11 kiaccoB oOmeoOpazoBarenbHbix opranuzanuid. /J1.C.
AranacsiH, B. @. byry3os, C.b. Kagomues u ap. / «IIpocemenue». Mocksa. 2015 .

b.I. 3uB. ngaktnyeckme matepuanol no reometpum ana 11 knacca. — M. lNMpocseuweHune, 2013.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.ege.edu.ru/
http://teacher.ru

http://teacher.fio.ru
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