MHHHCTEPCTBO MPOCBEWEHHSI POCCHHCKON ®EIEPALIMH

Komurer obpasosanns u cnopra  Aamunucrpaunm

MMapdunckoro mynuunnansuoro paiiona

PACCMOTPEHO

Pyxosoaurens MO

-~
A

H.A. ITfmmpchn
MporoxoaNe 1 o1« 23 »
asrycra 2023 T

MAOYCIl n. Mappuno

COI'JIACOBAHO YTBEPXJIEHO
3amecTuTens qupextopa  upextop MAOYCHI n.

no YBP Yy ﬂaptb(%

< ”:
W.B. AGpamonny JLH. Pogmonora : ,
[Tpaxas Ne | o1 « 249 TMpuxaz Ne¥or wo’?y 2 4225
asrycra 20231, aarycra 2023,

PABOYAS NIPOTPAMMA

(ID 1019055)

yuebuoro npeamera «'eomerpusn. Bazossiii yposensy»

ans obyvatowmxces 10-11 kaaccos

n. Mapduno 2023



MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pazpaboraHa Ha ocHoBe DenepaabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyuBaeT OBJIaJCHUE KIIOYEBBIMU KOMIETEHIUSMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIIBHOTO Pa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPETHETro OOIIEro
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yabTaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yYEHUs IPYTUX y4yeOHbIX AUCUMILINH. Pa3Butue y oOydarommxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HayK M POJIH MAaTEeMAaTUYECKOTO MOJCTHUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OOHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHH U TOCTPOCHUH I[ETTOYKH JIOTUYECKUX YTBEPKACHUINA
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBanHusi  jAeWcTBUTENbHOCTUH.  OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

Ilenp ocBoeHus mporpaMMbl yuyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  OOCECIedYeHHe  BO3MOKHOCTH  NMPUOOpETeHUs |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crienu(PpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomMeTpuu Ha ©0a30BOM YpOBHE IIpeAHA3HAYCHA JIJIS
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKod TEOMETPUHM € HEOOXOAWUMBIC I JKH3HH B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1ed OCBOCHHS MPOrpaMMbl  00ECTEUHMBACTCS PEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

 popMUpOBaHUE MIPEACTABICHHS O TEOMETPUH KaK YaCTH MUPOBON KYJIbTYpPbI
¥ OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

« popMUpOBaHUE TIPEACTABICHUS O MHOTOTPAHHHUKAX M TeJlaxX BPAIICHUS Kak
O BRXHEUIUX MAaTEMATHYECCKHUX MOJCIISX, TMO3BOJIIONINX OMHCHIBATH U
W3ydaTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

« popMUpOBaHUE YMEHUS PACIIO3HABATH HA YEPTEKaX, MOJCIISIX U B peaIbHOM
MUpPE MHOTOTPAHHUKH U TeJla BPAIICHHUS;

e OBJIAJICHUE METOJIaMU PEIICHUS 3a/lad Ha IMOCTPOSHUS Ha HM300paKeHUIX
POCTPAHCTBEHHBIX (PUTYD;

e popMHUpOBAaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMH  TIOHATHSMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQJICHUE AJITOPUTMAMU PEIICHUSI OCHOBHBIX THUIIOB 3a/1a4; (POPMUPOBAHUE
YMEHUS TIPOBOJUTH HECIOXKHBIC JIOKAa3aTCIbHBIC PACCYXKICHUS B XOJE
pelICHUsT CTEPEOMETPHUYCCKMX 3aJad W 3a7ad ¢ TMPaKTHICCKUM
coJlepKaHUEM;

e Pa3BUTHE WMHTEJUICKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH 00yJaromuxcs,
MO3HABATENILHON aKTUBHOCTH, MCCIIEIOBATEILCKIX YMEHUHN, KPUTHYHOCTH
MBIIIIJICHUS;



e popmupoBaHue (PYHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPHUU:
YMEHHE PACIIO3HABATH MPOSBICHUS T€OMETPUUYECKUX MOHITUH, OOBEKTOB
Y 3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTyalUsX U NPU U3YYCHHH
OpYruX  Y4eOHbIX  NPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYIHpPOBaTh UX HA S3bIKE FEOMETPHUM U CO3/1aBATh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3ajady,
MHTEPIPETUPOBATh U OLICHUBATh IIOJyYEHHBIE PE3YJIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HaAdaJle €ro H3y4deHWs 3a]ad, peEIIacMbIX Ha YPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BuUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O00pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacupeneyN€HHbIM [0 TroJaM oOydeHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MNPEICTaBICHUNA OOy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUH U CIICCTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuIeNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSMOW M IUIOCKOCTH. YTJBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIYy NpPSMOM U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCT  IUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEeHTbl Npu3Mbl U nupamuisl. [IpaBunbHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadIp u ukocadap. CeueHus Npu3Mbl U TUPAMHUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH W TOJIHOM TOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylolas M OCh;, IUIONIaAhr OOKOBOW M TOJHOMU
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. O0bEM HUIMHAIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamienenunena. Pemenue 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalsIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpAMHAaTHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIIMK 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTUYECKOU IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHPOBAHHOCTBIO ~ HPABCTBEHHOI'O  CO3HAHMS, OTHUYECKOTO TOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pELICHU, paccyXIEHUM;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHoOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIIOOMS; HHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ NPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO ¥ CHOCOOHOCTBIO K MaTeMaTH4eCKOMYy OOpa3OBaHHIO |
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUE MPHUPOJIHON W COIMAILHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0NacTh OKpyXKalIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OICHKH UX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvuvie  Oeticmeus, — o0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

* BBISIBIISATh M XapaKTEPH30BaTh CYNICCTBCHHBIC MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCTIpUHUMATh,  (OPMYJIHPOBATH W  TPEOOPa30OBBIBATH  CYXKICHHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

eBBISIBJISITh ~ MaT€MaTU4YeCKWe€  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e ICTIATh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTeMaTHIECKUX
YTBEPKICHUN (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBAThH apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BEIOMpATh CIOCOO pelieHuss y4eOHOM 3amaur (CpaBHMBATh HECKOJBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBUS:

e ICTIOJIB30BAaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUN HHCTPYMEHT ITO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e IPOBOINTH CAMOCTOSATEIHHO CTUTAHUPOBAHHBIN KCIIEPUMEHT, UCCIICIOBAHNE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBJICHMS,
mpoliecca, BBISIBIICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSMH,
MIPOIIECCAMH,

e CAMOCTOSITEILHO (DOpMYyNIUpPOBaThH OOOOIEHHS W BBIBOJBI MO pe3yJbTaram
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIJBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

¢ BBISIBIIATH JACPUITUTHI WH(GOPMAIIUH, JTAHHBIX, HEOOXOUMBIX JIJII OTBETAa Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BEIOpaTh WH()OPMAITUIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HHTEPIPETHPOBATH WH(POPMAIIUIO Pa3THUHBIX
BUJIOB U ()OPM TIPECTABICHUS;

e CTPYKTYpUPOBaTh MHPOPMAIIHUIO, TIPEACTABIATh €€ B Pa3IMYHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu o CaMOCTOSTEIILHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



e BOCIIPUHUMATHh U (POPMYIIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMHU
U TEeIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS IO XOIy
pelIeHus 3a/1a4¥, KOMMEHTHUPOBATh TIOJyUYEHHBINA Pe3yIbTaT;

eB X0/I¢ OOCYXJICHUS 3a/1aBaTh BOIMPOCHI TI0 CYIIECTBY OOCYKIAaeMOW TEMHI,
poOJIeMBI, perIaeMoM 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICIICHHBIC HAa TIOUCK
pEIICHMS; COMOCTaBISATh CBOM CYXKICHHUS C CYXICHHSIMH JPYTUX
YYaCTHUKOB JHANIorTa, OOHAPYXHBATh Pa3IM4YMe M CXOJCTBO IO3HIIUN; B
KOPPEKTHOH Popme popMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS,

o IPE/ICTABIISATH PE3YJILTATHI PEUICHUS 3a/1a4uH, SKCTICPUMEHTA, UCCIICIOBAHMUS,
MIPOEKTA; CaMOCTOSATEIHLHO BBIOMPATh (OpMAT BBHICTYIUICHUS C Y4ETOM
3a/1a4 MPe3CHTAIMU 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4vecTBo:

e IOHUMATh U MCIOJB30BATh MPEUMYIIECTBA KOMAH/IHON U WHIAUBUIYabHON
paboTHl TpU pelnieHWH YYeOHBIX 3a/ad; MPUHUMATH 1€ COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  paboTHI,
pacmpenenaTb BUABI padOT, TOTOBAPUBATHCS, OOCYXKIATh IPOIECC U
pe3ynbTaT paboThl; 00001IaTh MHEHHSI HECKOJIBKUX JIFOCH;

e YJaCTBOBATh B IPYNIOBBIX (popmax padoThl (0OCYyX aeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IBI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

3) Vuusepcanvnvie  pecynamueHvle Oeticmaus, obecneyusaiom
Gdopmuposarue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

e COCTABJISITh IIJIaH, aJITOPUTM PELICHUS 3aJa4H, BBIOUPATh CIOCOO PEIICHUS C
Y4E€TOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

eBJIAJICTh HAaBbIKAMU  TO3HABATEIBHOM  peQeKCMH KakK  OCO3HaHHS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca H
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

e IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUH 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAaHHBIX, HAWJCHHBIX OIINOOK, BBISIBIIEHHBIX TPYAHOCTEH;



¢ OLICHMBATh COOTBETCTBHE pe3yJbTaTa LETM U YCIOBUSIM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS U3 HUX IIPU PEUICHUU
r€OMETPUYECKUX 3a]ay.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pacCIOJIOKEHHUE MPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yIOj, TPaHd JABYTPAHHOTO YIJa,
pedpo ABYTrpaHHOrO yria; JUHEHHBIM Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKIJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHUpaMuIa; MpU3Ma,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpas ~ OCHOBaHMS IS
KJacCU(pUKaUuU (BBINYKJIblE W HEBBIMYKJIblE MHOTOIPAHHUKU; TPaBUJIbHBIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

Crpouth ceuyeHUsT MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIIOJIHSTH
(BBIHOCHBIC) TJIOCKME YEPTESIKU M3 PHCYHKOB TPOCTBHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXAEHUE T€OMETPUUYECKUX BEJIMUMH 0 00pa3laM Uiu
QIrOpUTMaM, TMPUMEHSSI W3BECTHbIC AHAJUTUYECKUE METOAbl MPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIUYMCIECHUE PACCTOSHHUA MEXIY ABYMS
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUMH M0 00pasiiaM uiu
QIrOpUTMaM, TMPUMEHSISI W3BECTHbIC AHATUTUYECKUE METOAbl TPU PEIICHUU
CTaHJAAPTHBIX MaTEMaTMYECKUX 3aJad Ha BBIYMCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSAMBIMH, MEXIy NPSIMOA M IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYT'PaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) C TMpuMEHEeHHEM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTYypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJMYYEHHBIE 3HAHWUS Ha IPAKTUKE: AHAIU3UPOBATh PEAbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITO0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TEOpPEM, anmnapara ajireopbl; pemarb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yromire KOHMIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHSMU: ILIAPOBON CETMEHT, OCHOBAaHME CErMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
OMMCAaHHBIA OKOJIO cdepsl; cdepa, BMHCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BBITIOTHSTH (BBIHOCHBIC) IIJIOCKHE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAIAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (popme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPHUU B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUHM, MCCIEA0BATh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U (undposbie)
n/m  TeM NPOrpaMmbl KounyecTBo 4yacoB oOpa3oBaTe/ibHbIE
pecypcsl
Bceero Konrpobubie IpakTnyeckmne padoThl
padoThbI

BBenenue B ctepeoMeTpuio 10

[IpsiMBbIE U TUIOCKOCTH B

npoctpanctse. [lapamienbHOCTh 12 1

MPSIMBIX U MJIOCKOCTEHN

HepneHmeyimpHOCTL MIPSIMBIX 12

U TUIOCKOCTEH

VYrubl MeXAy NPSAMBIMU U 10 1

TIJIOCKOCTSIMU

MHororpanHuku 11

O0BEMBI MHOTOTPAaHHUKOB 9

[ToBTOpenue: ceuenus, 4 1

PacCTOSIHUS U YTJIbI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 5

68



11 KJIACC

HanmMmeHnoBanue
Ne
pa3esioB U TeM
n/n KoaudecTBO yacoB
MPOrpamMmbl
Kontpoabubie IIpakTnueckue
Bcero
padoThI padoThI
Temna BpameHus 12
O0BEMEI TENI 5 1

BeKTOpBI H KOOpJAHWHAThI

10 1
B IIPOCTPAHCTBE
[ToBTOpEHME,
0000111eHHE, 7 1

CHCTeMAaTH3aIus 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

34






HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne
o/ Tema ypoka
Beero KonTposbHbie
padoThbI

OCHOBHbIE TOHATHS
CTEpEOMETPUU: TOUKA, IpsAMas,
IJIOCKOCTh, IPOCTPAHCTBO.
[IpaBuia uzo6paxenus Ha
PUCYHKAX: U300paKeHHs
IJIOCKOCTEH, MapaljiesIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TEPECEKAIOIUECS
psiMas U MJI0CKOCTh

[TonsTus: nepecexaronuecs
IJTOCKOCTH, MEPECEKAIOITUECS
npsMasi ¥ II0CKOCTh

3HaKOMCTBO C
MHOT'OTpaHHUKAMH,
n300pakeHNE MHOTOTPAaHHUKOB
Ha pUCYHKaX, Ha
MIPOCKITMOHHBIX YEPTEKaAX

KoauuecTBO 4acoB

IpakTnyeckne padoThl

Jara
U3ydeHus

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

http://school-

collection.edu.ru

http://resh.edu.ru/

http://resh.edu.ru/

http://school-
collection.edu.ru



http://resh.edu.ru/
http://resh.edu.ru/

10

11

12

HavansHbie cBeieHNS 0 KyOe u
nUpaMujie, UX pa3BEPTKU U
monenu. CeueHus
MHOTOI'PaHHHKOB

HavansHbie cBeeHNs 0 KyOe u
NApaMUJE, UX Pa3BEPTKU U
moxenu. CeueHns
MHOTOTPaHHUKOB

TToustue 00 akCHOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPHUH: 1
AKCHOMBI CTEPEOMETPUH

[TonsATHe 06 akCHOMAaTUYECKOM
IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

HpI/IMeHeHI/Ie dKCHUOM
CTCPCOMCTPHUU U CICACTBUA U3 1
HHUX

HpI/IMeHeHI/Ie AKCHUOM CTCPEOMCTPUHU U
CICOCTBUA N3 HUX

B3anMHOe pacnionoxeHue npsmbIx B
IIPOCTPAHCTBE: IepeceKaroIuecs,
NapajuleNIbHbIE U CKPEINBAIOIINECS
psiMbIE

[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
B [IPOCTPAHCTBE: MapaJljiesIbHbIe MPSMbIE
B IIPOCTPAHCTBE; MapAJUIEIBHOCTD TPEX
MIPSIMBIX

http://mathege.ru

http://mathege.ru

http://resh.edu.ru/

http://resh.edu.ru/

http://resh.edu.ru/

http://resh.edu.ru/

http://school-

collection.edu.ru

http://resh.edu.ru/



http://mathege.ru/
http://mathege.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

13

14

15

16

17

18

19

20
21

22

23

24

25

26

[TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN
B npoctpanctse: [lapannensHocTh
MPSIMOM U IJIOCKOCTHU

VYTIIBl ¢ COHANPaBICHHBIMU CTOPOHAMU
Yrois Mexay IpsMBIMU B IIPOCTPAHCTBE

Yrois Mexay IpsMBIMU B IIPOCTPAHCTBE

[TapamienbHOCTB IIOCKOCTEN:
napajuJlesIbHble INIOCKOCTH

CBoiicTBa napajiebHbIX IIOCKOCTEN
[Ipocreiimue mpocTpaHCTBEHHbIE
(burypsl Ha IJIOCKOCTHU: TETPa’Ap, KyO,
napajuiesIenunes

[Toctpoenue ceueHuit

[ToctpoeHue ceuenuit

Kontponbnas padota o teme "lIpsimbie
1 TUIOCKOCTH B IPOCTPAHCTBE.
[TapanienbHOCTH NPSAMBIX U MJIOCKOCTEN"
IlepnieH IUKYIAPHOCTD NPSIMOM U
IJIOCKOCTH: MePIEHANKYISPHBIE TPSIMbIE
B IIPOCTPAHCTBE

IIpsimble napasuienbHbIE U
NEPIEHIUKYIIIPHBIE K IIJIOCKOCTH
[Ipu3Hak nepneHANKyIIpHOCTH IPSIMOU
U IUIOCKOCTH

IIpuMeHeHue npu3HaKa

https://mathb-
ege.sdamgia.ru/

https://mathb-
ege.sdamgia.ru/

https://mathb-
ege.sdamgia.ru/

https://mathb-
ege.sdamgia.ru/

https://mathb-
ege.sdamgia.ru/

http://resh.edu.ru/

https://mathb-
ege.sdamgia.ru/

http://resh.edu.ru/
http://resh.edu.ru/

http://mathege.ru

https://mathb-
ege.sdamgia.ru/

http://resh.edu.ru/

http://resh.edu.ru/

https://mathb-
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27

28

29

30

31

32

33

34

35

36

37

38

MEPIEHIUKYISIPHOCTHU IIPAMOH U
IIJIOCKOCTH

IIpuMeHeHue npu3Haka
NEPIEHAUKYISIPHOCTH IPSIMOI U
IJIOCKOCTH

Teopema o IpsMOH NEePIICHANKYIISIPHOM
TJIOCKOCTH

[IpumeHneHne TeopeMbl O MPSMO
MEePIEeHIUKYISIPHON MII0CKOCTH
Pemenue 3amau o teme: "Teopema o
MPSIMON NEPIEHIUKYIISIPHOM mockocTu"
[lepnieHIUKYNSIp U HAKIOHHBIE:
paccTosiHue OT TOYKH JI0 TIIOCKOCTH,
[lepnieHIUKYNsIp U HAKIIOHHBIE:
paccTosiHue OT NPSIMOM A0 IUNIOCKOCTH
[Ipumenenue temsl : "Paccrosinue ot
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMO¥ 10 TIIIOCKOCTH"

Pemenue 3anau Ha HaXOXKIeHHUE
paccTOSAHUS OT TOYKH JI0 TIIOCKOCTH,
pacCTOAHUS OT MPSMOM JI0 TNIOCKOCTH

VYIuIbl B IPOCTPAHCTBE: YrOl MEXIY
IIPSIMOM U TUIOCKOCTBIO

JIByrpaHHBIN yroJl, JMHEHHBIN yroa
JBYTPAHHOI'O yria

JIByrpaHHBIN YIroJl, JUHEHHBIA Yroi
IBYTPAHHOIO yIJIa

[lepneHUKyYIAPHOCTD IIIOCKOCTEM:

http://resh.edu.ru/

http://resh.edu.ru/

http://mathege.ru

http://mathege.ru

https://mathb-
ege.sdamgia.ru/

http://resh.edu.ru/

http://resh.edu.ru/

https://mathb-
ege.sdamgia.ru/

http://resh.edu.ru/

http://mathege.ru

http://resh.edu.ru/
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http://resh.edu.ru/
http://mathege.ru/
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39

40

41

42

43

44

45

46

47

48

MIPU3HAK NEPIEHAUKYISIPHOCTH IBYX
IJIOCKOCTEH

[IpuMeHeHue NepreH UKy PHOCTH
IUIOCKOCTEM: IIPU3HAKA
MEPIIEHAUKYISIPHOCTH JBYX IIIOCKOCTEN

[leprieHAMKYASAPHOCTD IIOCKOCTEM:
MIPU3HAK MEPIeHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN

Teopema 0 TpEX NMepreHaAuKyIIpax
Pemenue 3amau o teme: "Teopema o
TpEX neprneHuKyspax”

[IpumeHneHue B 3a1a4ax TEOPEMBI O TPEX
HIEPIIEHIUKYJIpax

KonTponbHas padoTa no temam
"IlepneH IUKYISIPHOCTD NPSAMBIX U
miockocTeil" u "YTIbl MEXIY NPSIMBIMU
U TUIOCKOCTSIMU"

HOH?[TI/I@ MHOFOFpaHHI/IKa, OCHOBHBIC
3JICMCHTBI MHOFOFpaHHI/IKa, BBIHyI(J'II)Ie 158
HEBBITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA
MHOT'OTpaHHUKa

[Ipu3ma: n-yronwsHas npu3Ma; rpaHu U
OCHOBaHUA HpI/ISMI)I; HpSIMaSI nu
HAaKJIOHHAasA HpI/ISMBI; 601<013a$[ U ITOJIHAsS
MMOBEPXHOCThH MPU3MBbI

[Tapamenenunen, NpsMOyTOJIbHBII
napasuiesienuIel U ero CBOMCTBa

IInpamupa: N-yroiapHas NUpaMua,

http://mathege.ru

http://mathege.ru

http://mathege.ru

https://mathb-

http://resh.edu.ru/

http://resh.edu.ru/

http://mathege.ru

https://mathb-


http://mathege.ru/
http://mathege.ru/
http://mathege.ru/
https://mathb-ege.sdamgia.ru/
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http://resh.edu.ru/
http://resh.edu.ru/
http://mathege.ru/
https://mathb-ege.sdamgia.ru/

49

50

51

52

53

54

55

IpaHy ¥ OCHOBAaHUE MMUPAMUIBI; OOKOBAs
U IIOJIHAS [IOBEPXHOCTh ITUPAMUIBL;
IIpaBUJIbHAA U YCCUCHHAS ITUPAMUAA

HpaBI/IJIBHBIe MHOTI'OIpaHHUKHA: TIOHATUC
IMPaBHUJILHOTO MHOT'OI'PAHHHKA,
IIpaBHUJIbHAA IprU3Ma U IpaBUJIbHAA
NUpPaMUIa; IPaBUIIbHAS TPEYrobHas
NUpaMyU/ia ¥ NPpaBUWIbHBIN TETpasaAp; KyO
[Ipencrasnenue o MpaBUIIBHBIX
MHOTOIPaHHHUKAX: OKTa3/p, JOJAEKa AP U
UKOCAdP.

Beruuciienue sneMeHToB
MHOT'OTPaHHUKOB: pE€Opa, AMAroHay,

YTJIBI
CummeTpusi B IPOCTPAHCTBE: CUMMETPUS
OTHOCUTEIIbHO TOYKH, IPSIMOH,
MIJIOCKOCTH. DJI€MEHThl CHMMETPHUH B
nupamMuiax, napajiesenunenax,
MPaBUIILHBIX MHOTOTPAaHHUKAX

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSMOM IPU3MBI,
IJIOIIaJb OCHOBAHUI, TEOpEMA O
OOKOBOI MOBEPXHOCTH MPSIMON MPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOBEPXHOCTHU ITPABUIILHOM IIUPAMUIBL,
Teopema o IUIOIIAIH GOKOBOM
ITOBEPXHOCTH YCEUEHHOW MTUPaMUbI

Konrponsnas pabora no reme
"MHoOrorpaHHuKu"

ege.sdamgia.ru/

http://mathege.ru

http://mathege.ru

https://mathb-

http://mathege.ru

http://resh.edu.ru/

http://mathege.ru
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56

57

58

59

60

61

62

63

64

65

66

67
68

[Tonsarue 00 00BéME
O06BEM TUpaMuIBI

Haxoxnenne o0bEMa mupamMu bl

Pemenne 3anau o reme: "O0béEM
nupamMusr"

O06BEM TUpaMuIBI
O0BEM npsAMOI TPU3MBI
O6beM HaKJIOHHOM MPU3MBI

Brruncnenue o6b€Ma npu3Msl

KonrtponsHas padora no reme "O6bEMBI
MHOTOTPaHHHUKOB"

[ToBTOpEeHue, 06061IeHNE
cucremaTtusanus 3Hanuil. [loctpoenne
CEYECHHMI B MHOTOI'PAaHHHKE

[ToBTOpenue, 06001IeHNE
cucTeMaTHu3anus 3HaHuH. Beruncienne
PACCTOSTHUM: MEXKIy TBYMS TOYKaMH, OT
TOYKH JIO0 MPSIMOM, OT TOYKH O
MIJIOCKOCTH, MEXKTY CKPEIIHUBAIOIIIUMHUCS
MPSIMBIMU

HroroBast koHTpobHAs paboTa

[ToBTOpenue, 0600ICHNE

https://mathb-
ege.sdamgia.ru/

https://mathb-
ege.sdamgia.ru/

https://mathb-
ege.sdamgia.ru/
https://mathb-
ege.sdamgia.ru/
https://mathb-
ege.sdamgia.ru/

https://mathb-
ege.sdamgia.ru/

https://mathb-
ege.sdamgia.ru/

https://mathb-
ege.sdamgia.ru/

http://mathege.ru

http://mathege.ru

https://mathb-
ege.sdamgia.ru/

http://mathege.ru
https://mathb-
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cHCTEeMaTHu3anus 3HaHui. Berancienne ege.sdamgia.ru/
YTJIOB: MKy CKPEIIUBAIOITAMHUCS

MPSMBIMH, MEXTY TIPIMOU 1

IJIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YTJIOB

MEXy ITIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 S) 0



11 KJIACC

Ne

o/ Tema ypoka

KonTpoabubie

Bcero
padoThI

Cdepa u map: ueHtp,
paauyc, TuamMeTp; Ioaab
MIOBEPXHOCTH Cephl
Bsaumnoe pacrnonoxenue
cdepsl U MIOCKOCTH;
KacaTeNbHas MI0CKOCTh K
cdepe; miomaab chepsl
N3o0pakenue cdepsl, mapa
Ha TIockocTu. CeueHust
nrapa

[{unuHapuyeckas
MOBEPXHOCTh, 00pasyromue
HWIMHAPUYECKON
MOBEPXHOCTH, OCh
HWJIMHIPUYECKON
MOBEPXHOCTH

[{unuHAp: OCHOBaHUA U
OOKOBAast MOBEPXHOCTb,
o0pa3yromias 1 och;
[LIOMIA (b OOKOBOH U

KoanuecTBo 4acoB

IIpakTuyeckue padoThl

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl



10

11

IIOJIHOM ITOBEPXHOCTH

N3o00paxeHne NUINHApPA HA
mockocTu. Pazséprka
uunuHapa. CeueHust
UUTUHAPA (TTIOCKOCTBIO,
napajuieIbHON UiIn
NEepPHEHIUKYISIPHONH OCH
AJTUHIPA)

KoHnueckast HoOBEpXHOCTS,
00pa3yrone KOHUIEeCKOU
MIOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOMN
MIOBEPXHOCTHU

Konyc: ocHOBaHue u
BEpIIINHA, O0pa3yromas u
0Ch; IUIOIAAb OOKOBOH U
MOJTHOM MOBEPXHOCTHU

VY ceu€HHBIN KOHYC:
00pa3yrolne 1 BpICOTA;
OCHOBaHUS U OOKOBas
MTOBEPXHOCTh

N306paxeHune KoHyca Ha
MII0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IJIOCKOCTBIO,
napasuieIbHON OCHOBaHHMIO, U
MJIOCKOCTBIO, TPOXOIAIIEH
qyepes3 BEPILNHY)

KomMOuHamumst Ten BpareHus u
MHOTOT'PAaHHUKOB



12

13

14

15

16

17

18

19

20

21

22

MHororpaHHuK, ONMCaHHbIA
okoJto cepsl; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK
WM B TEJO BpallleHus

[Tonsitre 06 00BEME.
OcHoBHBIE CBOICTBa 00BEMOB
Ten

O0béM HuIMHIpa, KOHyCa
O0béM 1m1apa ¥ mIomaIb
chepnl

[TomoOHbIE TENa B
npoctpancTBe. COOTHOIICHUS
MEXy IUTOIIAISIMU
MOBEpXHOCTEH, 00bEMaMuU
MOJA00HBIX TEJ

KoHnTtponbHas pabota 1no temam
"Tena Bpamenus" u "O0beMbl

n

Tel
BekTop Ha miockocT U B
IIPOCTPAHCTBE

CrnoxeHue 1 BbIYUTaHHUE
BEKTOPOB

YMHOXEHHE BEKTOpa Ha YUCIIO
PasnosxeHne BEKTOpa 110 TPEM
HEKOMILUIAHAPHBIM BEKTOPaM.
IIpaBuno nmapasuienenumena
Pemenune 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUII



23

24

25

26

27

28

29

30

JIEHCTBUM C BEKTOPAMHU

ITpsimoyronbHas cucrema
KOOPJMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimue 3anauun B
KOoOopauHaTax

VYTo1 MeXIly BEKTOpaMH.
CkansipHO€ ITPOU3BEIECHNE
BEKTOPOB

Brraucnenue YIJIOB MCKAY
MMPpAMBIMHA U INIOCKOCTAMUA

KoopanHaTHO-BEKTOPHBIN
METOJ IIPU PELICHUN
TEOMETPUUYECKUX 3a7a4

KonTponbhas pabota no teme
"BeKTopbl U KOOPAUHATHI B
npocTtpaHcTae”

[ToBTOpenwue, 060061IIeHUE U
CHUCTEeMaTU3alrs 3HaHUM.
OcHoBHbI€ QUTYpBI, PaKTHI,
TEOPEMBI Kypca TUTaHUMETPHH

[ToBTOpeHue, 06001IeHUE U
CHCTeMaTH3allns 3HAHUH.
OcHoBHbIe GUTYpBI, PaKTHI,
TEOPEMbI Kypca TIIaHUMETPHH

[ToBTOpeHue, 06001IeHUE U
cucTeMaTu3alus 3HaHuH.
3ajauu MIaHUMETPUH U



MCTOJbI UX PCIICHUA

[ToBTOpEHME, 0000IIICHUE 1
31 cucTeMaTu3alus 3HaHuH. 1

3aauy JIaHUMETPUU U
METO/IbI UX PEIICHUS

[ToBTOpEHME, 0000IIICHUE 1
39 CHCTEMAaTU3aLMs 3HAHUIA. 1
OcHoBHBIE GUTYPHI, HAKTHI,

TEOPEMBI Kypca CTePEOMETPHH
33 HroroBasi KoHTpoIbHAs paboTa 1

34 [ToBTOpeHme, 00600mEeHNE 1

cUCTeMaTHu3alus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

I'eomerpus 10- 11 knacc JI. C. Aranacsa B.®. byty3oB

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

['eometpusa. Metoanueckue pekomeHnanuu kK yueouuky JI.C. Atanacsu

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

http://mathege.ru

http://resh.edu.ru/

https://mathb-ege.sdamgia.ru/






