MunuctepcTBO oOpazoBanus Tynbckoil 001acTu
KomuteT oOpa3zoBanus anmunuctparuu MO Y310Bckuii paiton

MyHununaibHoe Ka3éHHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
cpeansis obnieobpazoBaTenbHas mkosa Ne 3

PACCMOTPEHO VYTBEPXJIEHA
Ha 3ace/laHnu [Ipukazom aupeKkTopa IMIKOJIbI
MeJaroru4eckoro coBera JlanrreBa-T"ankuna O. /1.
[Tporokos ot «31»08.2023 Ne 1 ITpukas ot «31» 08.2023 Ne 42-1
O,D' J1anTeBa- noanucao uugposoit
nognucbto: O.[. lantea-ankunHa
ran KVI H a [ara: 2023.09.13 16:12:39 +03'00'
PABOYAS ITPOTPAMMA
(ID 396573)

y4eOHOT o IIpemMeTa
«I'eomeTtpusi. bazoBblil ypOBEHB)

s ooygaromuxcs 10-11 kimaccos

V3nosas, 2023



IHHOACHUTEJIBHASA 3ATINCKA
OBIIAA XAPAKTEPUCTHUKA YYEBHOTI'O KYPCA

Pabouas mporpamma ydeOHOTO Kypca «['eomerpusi» 06a3oBoro ypoBHs uisi oOydarommxcs 10 —11
KjaccoB paszpaborana B cootBerctBHM ¢ PI'OC COO, mnonoxkeHus o pabodyMx MporpaMmax
oonoBieHHBIX PI'OC MKOY COIII Ne3 u ¢ yuetom denepaibHoi padoueii mporpammer @OOIT COO
(https://edsoo.ru)

Pabouas mporpamma ydeOHOTO Kypca «['eomerpusi» 06a3zoBoro ypoBHs uisi oOydarommxcs 10 —11

KJaccoB paspaboraHa Ha ocHoBe DenepasibHOTO TOCYAAPCTBEHHOTO 00Opa30BaTENBHOTO CTaHIApTa
cpexHero oOmero oOpa3oBaHUs, ¢ y4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHMA, MPEIbSBISEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHMIO, W TPAAUIMHA pPOCCHICKOTO oOpa3oBaHus. Peanmuzamust mporpaMmbl
o0ecrieynBaeT OBJIAZICHNE KITFOUEBBIMUA KOMIIETEHIIUSMH, COCTABISIONIMMHU OCHOBY JUISI CAMOPA3BUTHS H
HETPEPBIBHOTO 00pa30BaHUs, MEIOCTHOCTh OOIMIEKYJIbTYPHOTO, JIMYHOCTHOTO M TO3HABATEIBHOTO

Pa3BUTHS TMYHOCTH OOYUAOLIUXCS.

Baxxnocte ydueOHOro Kypca reoMeTpuH Ha ypOBHE cCpeaHero oOmero obOpa3oBaHusi 00yCIIOBIICHA
MPAKTUYECKOH 3HAYMMOCTBIO METAaNpEeIMETHBIX U IMPEIMETHBIX pPe3ylbTaTOB OOy4eHUS T€OMETpUU B
HampaBJICHUH  JIMYHOCTHOTO  pa3BUTHUS  oOydwarommxcsi,  (GopmupoBaHuss  (QPYHKIMOHAILHOMI
MaTeMaTH4eCKOH T'PaMOTHOCTH, M3Y4YEHMs IPYruxX y4eOHBIX AUCUUIUIMH. Pa3Butue y oO0ydarommxcs
MPaBWIIbHBIX TPEJCTABIEHUH O CYH[HOCTM M IPOUCXOXKJEHUU TE€OMETPHUYECKUX aOCTpaKIIMid,
COOTHOLIEHUHU PEATBHOIO0 W HJICATBHOTO, XAPAKTEPE OTPAKEHUS MATEMAaTUYECKOW HAYKOW SIBIEHUN H
IPOLIECCOB PEAJbHOTO MHpPA, MECTE€ TIEeOMETpPUHM B CHCTEME HayK W pPOJIM MaTeMaTHYECKOTO
MOJICIUPOBAHUSI B HAyyHOM II0O3HAHMM M B IPAKTHKE CHOCOOCTBYET (POPMUPOBAHMIO HAYYHOTO
MHUPOBO33PEHUS yUyallluXcsl, a TAKXKE Ka4eCTB MBIIUIEHUS, HEOOXOAUMBIX Ul aJalTallid B COBPEMEHHOM
oOmiecTBe.

I'eomeTpus sBIsSETCA OHUM U3 0a30BBIX PEAMETOB HAa YPOBHE CPEAHEro 00Iero o0pa3oBaHMsl, TaK KaKk
o0ecreynBaeT BO3MOXKHOCTh M3Y4EHUS KaK TUCLMIUIMH €CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH, TaK U
T'YMaHUTAPHOM.

Jlornyeckoe MmblluieHHE, GOpMUPYyEMOE IIPU U3YUYECHUH 00YUYarOIMMUCS OHATHIHBIX OCHOB T'€OMETPUU
U HOCTPOCHMHU IIETOYKH JIOTMUECKUX YTBEP)KICHUN B XOJAE PELICHHUS I'€OMETPUYECKUX 3ajad, yMEHHE
BBIIBUT'aTb M OIpOBEpraTb TMIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCA IpU  pEIIeHUH 3a7ad
€CTECTBEHHO-HAYYHOT'0 LIUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHe OpHUEHTHPOBATHCS B IPOCTPAHCTBE WUIPAET CYILECTBEHHYIO pOJb BO BCeX O00JACTIX
JeATeNbHOCTH uenoBeka. OpHeHTalus YeloBeKa BO BpEMEHU U MPOCTPAHCTBE — HEOOXOAUMOE YCIIOBHUE
€ro COLMAIBHOrO ObITHSA, (popMa OTpaKEHUs] OKPYXKAIOIEro MHpA, YCIOBUE YCHEIIHOTO IO3HaHHUS U
aKTMBHOTO IpeoOpa3oBaHUs JAEHCTBUTEIBHOCTH. OrepupoBaHUE MPOCTPAHCTBEHHBIMH OOpa3amu
0o0beIMHsET pa3Hble BUAbI YUeOHONH M TPYIOBOM AEATEIBHOCTH, SABJISIETCS OJHUM U3 MPO(ECcCHOHAIBHO
BaXHBIX KAauyecTB, MO3TOMY aKTyallbHa 3a7ada (OPMHPOBAHUSA y OOYHYAIOUIMXCS MPOCTPAHCTBEHHOI'O
MBIIIUIEHUS] KaK Pa3HOBUIHOCTH 0OpPA3HOTO MBIIIJIEHUSI — CYIIECTBEHHOI'O KOMIIOHEHTa B MOATOTOBKE K
IIPAKTUYECKON JESITEIHOCTH [0 MHOTUM HAIIPABJICHUSIM.

HEJU U3YYEHUSA YYEBHOT'O KYPCA

Ilenp ocBoeHWs TporpaMMbl y4eOHOTO Kypca «['eomerpus» Ha 0a30BOM YpOBHE OOYUYCHHS —
o0mieo0pa3oBaTenbHOE M OOMIEKYIBTYPHOE pa3BUTHE OOydJaroImUXcsl depe3 oOecredeHrne BO3MOXKHOCTH
MPUOOPETEHUS U UCTIOJIB30BAHUS CUCTEMATHUCCKUX T€OMETPHUCCKUX 3HAHUHN M ICHCTBUMN, CTICITUPHUIHBIX
TE€OMETPHUH, BOBMOXKHOCTH YCIICITHOTO TPOJIOJDKCHUST 00pa30BaHus 10 CICIHUATBHOCTSM, HE CBSI3aHHBIM C
MPUKJIAJHBIM UCTIOJIB30BAHUEM FEOMETPHUH.


https://edsoo.ru/

[Tporpamma mo reomeTpun Ha 0a30BOM YPOBHE IIPEAHA3HAUCHA Ul 00yJarOUIUXCs CPEJHEN IIKOJIbI, He
WCTIBITHIBABIINX 3HAYUTENBHBIX 3aTPYAHEHUH Ha ypPOBHE OCHOBHOTO o00Imiero oOpazoBaHus. Takum
oOpa3oM, oOyuaromuecs Ha 0a30BOM YPOBHE IOJDKHBI OCBOMTH OOIIME MAaTEeMAaTHYECKHE YMEHHS,
CBSI3aHHBIC CO CHENM(UKON reoMeTpur U HEOOXOAMMBIE JUIS KU3HU B COBpeMeHHOM obmiectBe. Kpome
3TOTO, OHU UMEIOT BO3MOKHOCTh M3yYHTh F€OMETPHUIO 0oJjiee TIIyOOKO, €Cl B JAajdbHEUIIEeM BO3HUKHET
HE00XOIMMOCTh B TEOMETPUUYECKHX 3HAHUAX B MPOPECCHOHATBHON 1A TEIbHOCTH.

JloCTIDKeHHE eI OCBOCHHS IPOTpamMMbl OOECIIeUMBACTCS PEIICHHEM COOTBETCTBYIOIIUX 3a/ad.
[TpuopureTHpIMH 3amauaMu OcBOeHHsI Kypca «['eomerpum» Ha 06a3oBom ypoBHe B 10—I11 kimaccax
SIBIISTFOTCSL:

¢ hopMupoOBaHNE TMPEJICTABICHUS O TEOMETPHM KaK YacTH MHUPOBOW KyJbTYpPHl M OCO3HaHHE €&
B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

¢ hopMupoBaHNE TIPEJICTABICHUSI O MHOTOTPAaHHUKAaX M TeJaX BpalleHHs Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJICIISIX, TO3BOJISTIONINX OMUCHIBATh M U3y4aTh Pa3HbIE SIBICHUS OKPYXKAIOIIET0 MHUPA;

¢ hopMupoBaHNE YMEHUSI PACMO3HABATh HA YEPTEkKAX, MOJENAX U B PEATbHOM MHUpPE MHOTOTPAaHHHUKH H
TeJa BpaIleHHS;

® OBJIAJICHHE METO/IaMH PEIICHUS 3a/1a4 Ha TIOCTPOCHUS Ha N300paKEHHSIX MPOCTPAHCTBEHHBIX QHUTY;

¢ hopMupoBaHKE YMEHHUS OTIEPUPOBATH OCHOBHBIMHU MOHATHSIMHU O MHOTOTPaHHUKAX U TeJlaX BPAICHUS
UX OCHOBHBIMHU CBOHCTBAMHU;

® OBJIAJICHHE aJTOPUTMAMHU PEIICHHUsI OCHOBHBIX THIIOB 3a/1a4; (OpPMHPOBAHWE YMEHHS TPOBOJHTH
HECJIOXKHBIE JIOKa3aTeNbHBIE PACCYKJICHHS B XOJA€ PEIICHHWS CTEPEOMETPHYECKHX 3a7ad W 3amad C
MPAKTUYECKUM COJICPIKAaHUEM;

®PDa3BUTHE WHTEIUICKTYaJbHBIX W TBOPUYECKHX CIIOCOOHOCTEH OOydJaromumxcsi, IO3HABaTEIbHOU
aKTHBHOCTH, UCCIIEJOBATENbCKUX YMEHUH, KPUTHYHOCTH MBIIIUICHHS;

e hopmupoBaHue (PyHKIIMOHAIBFHONH TPAMOTHOCTH, PEJICBAHTHON TE€OMETPHH: YMEHHE paclio3HaBaTh
NPOSIBIICHUS TEOMETPUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallUssIX ¥ TpU U3YyYEHHUH JPYTUX YUEOHBIX TIPEAMETOB, TPOSBICHUS 3aBHCHUMOCTEH W
3aKOHOMEpHOCTEH, (OPMYIHPOBATH MX HA S3bIKE T'€OMETPHHM M CO3[aBaTh I€OMETPUYECKUE MOJEIIH,
INPUMEHATh OCBOCHHBIH I'€OMETPHYECKUN ammapar Uil peIIeHHs NMPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
MHTEPIIPETUPOBATH U OLICHUBATH MOJTYYCHHBIEC PE3yIbTaTHI.

OTtnnunTenbHOW 0COOCHHOCTBIO MPOTPAaMMBI SBIISIETCSI BKIIIOYEHHE B KypC CTEPEOMETPHUU B Hadalle ero
U3y4eHHUs 3a/ad, pelIaeMbIX Ha YPOBHE HWHTYUTHBHOTO TIIO3HAHUS, W OIpPEIEIEHHBIM 00pa3oM
OpraHM30BaHHas padoTa HaJ HUMH, YTO CIIOCOOCTBYIOT PAa3BHTHUIO JIOTMYECKOTO M IPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIHPYET TNPOTEKAaHHE WHTYUTHBHBIX IIPOLIECCOB, MOTHUBHPYET K JalbHEUIIEMY
U3Y4YCHUIO TpeIMeTa.

[Mpeanourenne OTHAETCST HArISATHO-KOHCTPYKTHBHOMY METOJY OOYYeHHS, TO €CTh TEOPETHUYECKHE
3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TPAKTHYECKOH IesTenbHOCTH. PasButne
IPOCTPAHCTBEHHBIX MPEACTABICHUN Y yYallUXcs B Kypce CTEPEOMETPHH MPOBOIMTCS 3a CUET PEIICHHS
3ajay Ha CO3JlaHME IMPOCTPAHCTBEHHBIX OOpa30B M 3ajady Ha ONEPHUPOBAHHE HPOCTPAHCTBEHHBIMHU
oOpazamu. CoznaHue obOpasa MPOBOJUTCA C ONOPOW Ha HArJSAHOCTb, a ONEpUpOBaHHE 00pa3oM — B
YCIOBHSX OTBJIEYEHHUS OT HArJISIHOCTH, MBICIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COJepKAHMUS.

OcHoBHBIE cojepkaTeNnbHble JUHUM Kypca «['eomerpum» B 10-11 wiaccax: «MHOTOTpaHHUKNY,
«IIpsiMble ¥ TMJIOCKOCTH B HpocTpaHcTBe», «Tema BpameHus», «Bekropel M KOOpAWHATHI B
npocTpaHcTBe». PopMUpPOBaHHME JIOTMUECKHX YMEHUH pachpenenseTcs He TOJBKO IO COJepKaTeIbHbIM
JIMHUSM, HO U 110 rojaM 0O0y4eHHs Ha ypOBHE CpeHEero o0Iiero o0pa3oBaHusl.

Conepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylbTaTaM OCBOEHHUS paboueit
IpOrpaMMbl, paclpesieNi€éHHbIM 10 TrojaM oO0y4eHHus, CTPYKTYPUPOBAaHO TaKUM oOOpa3oM, 4YTOObI



OBJIAJIECHUE TEOMETPUYECKUMH TIIOHATUSMHU M HABBIKAMU OCYLIECTBISUIOCH IIOCIENOBATEIbHO U
IIOCTYIaTENbHO, C COOJIIOACHUEM NPUHLMIA IIPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHHUS BKIIIOYAINUCH B
OOIIyI0 CHCTEMY I€OMETPHUYECKHX IPEACTABICHUN 00ydaromuxcs, pacmmpsis u yrayomnss e€, obpasys
IIPOYHBIE MHOKECTBEHHBIE CBSA3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha u3yuenue reomerpun orBoautcs 2 yaca B Heaemto B 10 kiacce u 1 yac B Hepemto B 11 kiacce, Bcero

3a 1Ba roga oOy4yenus - 102 yueOHbIX yaca.



COJEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUSI CcTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb, MNPOCTpaHCTBO. IlonsTHEe 00
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3anMHOEe pacnosiokeHue IpsAMBIX B IPOCTPAHCTBE:  IIEPECEKAIOIIMECs, MapajulelIbHbIE U
cKpemuBaromuecs npsamele. [lapamienbHOCTh NpAMBIX U IDIOCKOCTEM B IPOCTPAHCTBE: NapAJLICIIbHbBIC
IIPsIMBIE B IIPOCTPAHCTBE; NAPAILIEIBHOCTD TPEX NPSIMBIX; APAJLIEIBHOCTD IIPSAMOM U IJIOCKOCTH. YTUIBI €
COHAIPABJICHHBIMA CTOPOHAMM; YroJI MEXIy HMPsAMBIMHA B IIpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEM:
NapajuleIbHbIE IIJIOCKOCTH; CBOMCTBA MapajUIeNIbHBIX IUIOCKOCTEM. IIpocredmme npoCTpaHCTBEHHBIE
¢burypsl Ha INIOCKOCTHU: TETPadAp, KyO, mapaierenunel; HOCTPOCHUE CEUEHUH.

[lepneHUKYISIPHOCTD NMPSMOM M IUIOCKOCTH: NEPHEHAMKYJSPHBIE NPSIMbIE B MPOCTPAHCTBE, MPSMbIC
MapajuleJIbHbIE W NEPHEHAMKYISIPHbIE K IUIOCKOCTH, IPU3HAK NEPHNEHAMKYISIPHOCTH MPSIMON H
IIJIOCKOCTH, TEOPEMa O MNPSIMOM NEPHEHAMKYJISAPHOM INIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXKIY
NpsIMOM M IUIOCKOCTBIO; JBYI'PAHHBIA YIoOJI, JIMHEHHBIM yroJ ABYrpaHHoro yria. llepnenmukynsap wu
HAaKJIOHHBIE: PAacCTOSIHUE OT TOYKHM J0 IUIOCKOCTH, PACCTOSHHE OT MPSAMOM 10 IIOCKOCTH, MPOEKIUS
¢burypsl Ha IUIOCKOCTh. llepneHAMKYISIpHOCTh IIJIOCKOCTEH: MpH3HAK MEePHEHAUKYISIPHOCTH JABYX
mrockocteil. Teopema 0 TpEX MeprneHIUKYIIIpax.

MHOrorpaHHUKHU

[loHATHE MHOTOrpAaHHMKA, OCHOBHBIE DJJIEMEHTHl MHOTOTPAaHHWKA, BBIYKJIBIE W  HEBBIITYKJIbIC
MHOTOTPaHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas npu3Ma; rpaHd U OCHOBAHUS NIPU3MBI;
mpsiMasi ¥ HakJIOHHas Tpu3Mbl; OOKOBass W TOJHAs TMOBEpXHOCTh mpu3Mbl. [lapamnenenunesn,
MPSMOYTOJIbHBIM Mapajulesienunex] W ero cBoucTBa. [Ilupammpa: N-yronapHas NHUpaMula, TPaHU H
OCHOBaHUE MUPaMUIbl; OOKOBAs U MOJIHAS IOBEPXHOCTh MUPAMUbl; IPaBUIIbHAS U YCeUEHHAS TUPAMHU/IA.
DOneMeHThI TPpU3MbI U tupamusl. [IpaBuIbHbIE MHOTOTPaHHUKH: TOHATUE IPABUIBHOTO MHOTOTPAHHHUKA;
MpaBUJIbHAS TpU3Ma W IpaBUJIbHAs NMHPAMHUA; MPABWIbHAS TPEYroJibHas NUpaMuAa W IPaBUIbHBIN
terpasap; KyO. IlpencraBieHue o mNpaBUIbHBIX MHOTOTPAHHUKAX: OKTa’Jp, AOACKAdIp M HKOCAdIP.
CeueHus npu3Mbl U MUPAMUBI.

CummeTpusi B IMPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTHU. JIEMEHTHI
CUMMETPHUH B MUpaMUIax, Napajuiejaenuienax, IpaBUiIbHbIX MHOTOTPaHHUKAX.

Brruncnenue 3eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHaiu, yrisl. [lnomans 60K0BOH MOBEPXHOCTU U
MIOJIHOM OBEPXHOCTH MPSIMOW MPU3MBI, TUIOIIAIs OCHOBAHUM, TeOpeMa 0 OOKOBOI MOBEPXHOCTHU MPSIMOU
npu3Msl. [Lnomaas 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABHILHOW MUPaMUIbl, TEOpEMa O MIOLIAAH
yceuénHoi nupamuabl. [Tonstre 06 06béMe. OOBEM NHUpaMubl, IPU3MBIL.

[TogoGuble Tena B mpocTtpaHcTBE. COOTHONICHHS MEXIy IUIOMIAIIMUA TOBEPXHOCTEH, 00bEMaMu
0I00OHBIX TEIL.

11 KJIACC

Tesna Bpamenus

[Munuuapuyeckass MOBEPXHOCTh, OOpasyrolie LWIMHIPUYECKON MOBEPXHOCTH, OCh LMJIMHIAPUYECKOH
noBepxHoCTU. [{uauHap: ocHOBaHUS M OOKOBas MOBEPXHOCTh, 00pa3yoNiasi U OCh; IUIOIAb OOKOBOM U
[IOJIHOW ITOBEPXHOCTH.

KoHnnueckass MoBepXHOCTb, 00pa3yroliMe KOHMYECKOH IOBEPXHOCTH, OCh U BEpIIMHA KOHMYECKOMH
noBepxHocTd. KoHyc: ocHOBaHMe W BeplIMHa, oOpasyromias M OChb; IUIONIaJb OOKOBOH M MOJHOM
MOBEPXHOCTHU. Y CeUEHHBINA KOHYC: 00pa3ylolie U BbICOTa; OCHOBaHMS U OOKOBAast TOBEPXHOCTb.



Cdepa u map: meHTp, paamyc, AUaMeTp; IUIOMIAIb MOBEPXHOCTH chephl. BzammHOe pacmosioxeHue
cdepsl U TIOCKOCTH; KacaTelbHasl IJIOCKOCTh K cepe; mIomaab chepsl.

N3o00pakenue Ten BpalieHus Ha IIIOCKOCTH. Pa3BépTka mUiIuHApa U KOHYCA.

KoMOuHaru Ten BpamieHusi 1 MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMUCAHHBIN OKOJO cdephl; cdepa,
BMHUCAHHAsi B MHOTOTPAaHHUK, UJIM TEJIO BPAILICHUS.

[Tonarue 06 o6wvéMe. OcHOBHBIE cBoicTBa 00bEMOB Tenl. Teopema 00 00BEME NPSIMOYTOJIHLHOTO
napaiesnenunena u ciueacTeus u3 He€. O0bEM nmmHpa, Konyca. O0bEM mIapa u iomanb chepsl.
[TogoGHble Tena B mpoctpaHcTBe. COOTHONICHUS MEXKIy IUIOMIAASMH TIOBEPXHOCTEH, 0O0BEMaMu
MOTI00HBIX TEI.

Ceuenns uwmiauHApa (MapauiebHO U TEPHEHAUKYISIPHO OCH), CEYCHHS KOHyca (IMapajuieJbHOe
OCHOBAHUIO U MIPOXOJISIIEE Yepe3 BEPIINHY), CEUCHHS IIapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTu u B npocTtpancTBe. ClI0KEHHE U BHIYMTAaHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha
yucno. Pa3noxeHne BekTOopa MO TPEM HEKOMIUIAHAPHBIM BekTopaM. [IpaBmio mnapaienenwurena.
Pemenue 3amay, CBSI3aHHBIX ¢ MPUMEHEHUEM MPABHII ACUCTBUI ¢ BekTopamu. [IpsmoyronbHas cucrema
KoopaAuHAT B mpocTtpaHncTBe. Koopaunatel BekTopa. [Ipocreifmue 3agaun B KOOPAUHATAX. YTOI MEXIY
BekTopamu. CKaIsIpHOE TIPOU3BEACHUE BEKTOPOB. BrIuncieHne yriioB MeXay NPSMBIMA U TJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/I PH PEIICHUN TEOMETPUUECKUX 3a/1aY.



IINIAHUPYEMBIE PE3YJIbTATBI

JIMUHOCTHBIE PE3YJIbTATHI

JInuyHOCTHBIE pe3yabTaThl OCBOCHUS MPOrpaMMbl ydeOHOTO peamera «MaTteMaTHKay XapaKTepu3ylTCs:
I'paxnanckoe Bocnuranue:

C(OPMHUPOBAHHOCTHIO TPAXKAAHCKON TMO3ZUIIUN O0YJarOIErocsi Kak aKTHBHOTO M OTBETCTBEHHOTO YJICHA
poccuiicKoro o0IIecTBa, MPEICTaBICHHEM O MaTeMAaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS Pa3IUIHBIX
CTPYKTYp, SBJICHUH, TMPOLEIyp TpaKAaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHI W Tp.), yMEHUEM
B3aMMOJICIICTBOBATH C COIMAIbHBIMUA MHCTUTYTAMH B COOTBETCTBHH C MX (DYHKUIUSIMHU U HA3HAYCHUEM.
IIaTpuoTnyeckoe BocIUTAHKE:

c(OPMHUPOBAHHOCTHIO POCCUMCKON IPayKJaHCKOW MIEHTUYHOCTH, YBAXKEHUS K MIPOLUIOMY U HACTOSIIEMY
POCCUNCKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHHWEM K JOCTHXKEHHUSM POCCUMCKUX MAaTEMaTUKOB U
POCCUMCKOM MaTeMaTUYECKOM MIKOJbl, K HCIOJIB30BAaHUIO ATUX JOCTHKEHHW B JPYrUX HayKax,
TEXHOJIOTUSX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEM pOCCHICKOro Hapoja; Cc(POPMUPOBAHHOCTbIO HPABCTBEHHOTO
CO3HAHHUS, dTUYECKOTO IMOBEICHUSI, CBSI3AHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTIKCHHN HAyKu WU
NEeSITENIbHOCTBIO YUYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B MOCTPOCHHUE YCTOMUYMBOTO OYIyIIEro.
JCTEeTHYECKOe BOCIIUTAHHE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIIOYasi 3CTETUKY MAaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 0OBbEKTOB,
3a/1a4, PEIICHUH, PacCyXJACHUI; BOCIIPUUMYNBOCTHIO K MAaTEMAaTHYECKUM aCIeKTaM Pa3InYHbIX BUJIOB
HCKYCCTBA.

dusuyeckoe BOCIIUTAHKE:

cOpPMUPOBAHHOCTHIO YMEHHSI MNPUMEHSITh MaTeMaTU4YeCKHWe 3HaHMsI B MHTEpecax 3/I0pOBOTO U
6e3omacHoro oOpa3a KH3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO (340pPOBOE MUTAHHE,
cOalaHCUPOBAHHBIA PEXKUM 3aHATUH W OTIbIXA, peryispHas (pu3anyeckas aKTUBHOCTH); (HU3UYECKOTO
COBEPUICHCTBOBAHUS, IIPU 3aHITUSIX CIOPTUBHO-03I0POBUTEIHLHON €SI TENLHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYydy, OCO3HAaHUEM LIEHHOCTU TPYIOJIOOMSI; HMHTEPECOM K pa3IMuHbIM cdepam
podeccuoOHAIbHON JESTENIbHOCTH, CBSA3aHHBIM C MaTEeMaTHUKOM U €€ NPUIIOKEHUSIMU, YMEHHEM
COBepUIaTh OCO3HAHHBIK BBIOOP Oynymiedl mpodeccuu U pearn30BbIBATH COOCTBEHHBIE KU3HEHHbBIC
IUIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa30BaHUIO U €aMOOOpa30BaHMIO Ha
MPOTSHKEHUH BCEW KU3HU; TOTOBHOCTHIO K AKTUBHOMY YyYacTHUIO B PEHICHHM MPAKTHUYECKUX 33134
MaTeMaTH4eCKOW HaIPaBJIEHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO DKOJOTUYECKOW KYIbTYpbl, MOHUMAHUEM BIHUSHHS COIHAIBHO-PKOHOMUYECKUX
MPOLIECCOB HAa COCTOSHUE TMPUPOTHOW U COLHUAIBHON Cpefbl, OCO3HAHHEM TIJI00allbHOTO XapakTepa
HKOJIOTHUECKUX MPOoOJieM; OpUeHTAlMel Ha IPUMEHEHUE MaTeMaTHUYeCKUX 3HAHUM 7S PEelleHus 3a/1a4 B
o0nacTu OKpyKarllel cpeipl, MIaHUPOBAHUS MOCTYIIKOB M OIIEHKH WX BO3MOXKHBIX TOCTEACTBUN IS
OKpYKarollen Cpeibl.

IleHHOCTH HAYYHOIO NO3HAHUA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU H
OOLIECTBEHHON TMpPAKTHKH, TOHHMAaHUEM MaTeMaTH4YecKOo Hayku Kak cdepsl UenoBeuecKoi
NESATENbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUMMOCTH IS Pa3BUTHUSl LUBHIM3AIUMU; OBJIAJCHHUEM S3bIKOM
MaTeMaTUKd M MaTeMaTU4YecKOW KyJAbTypOd KaK CpEACTBOM IIO3HAHUS MHpPA; TOTOBHOCTBIO
OCYIIECTBJISITh MPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIE.



METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHble  pe3yabTaThl  OCBOCHHSI  MpOrpaMMbl  yueOHOro mpeamera «Maremarukay
XapaKTepU3YIOTCSA OBJIAJICHUEM YHUBEPCAIbHBIMH HO3ZHABAMEbHBIMU OCUCMBUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUICIBUAMU, YHUBEPCATIbHLIMU Pe2YIAMUBHBIMU OeUCMBUAMU.

1) Vhusepcanvhvle noznasamenvhule Oelicmaus, 00eCneyusam Gopmuposanue OA308blx KOCHUMUGHbIX
npoyeccos 00y4arowuxcs (0ceoenue Memooo8 NO3HAHUSL OKPYHCAIOUIe20 MUpa, npumMeHenue 102uecKux,
ucce008amenbeKux onepayull, ymeHuii pabomams ¢ ungopmayueti).

Ba3oBble 1oruyeckue neiicTBus:

®BLISBIIAITh W XapaKTEPU30BATh CYNISCTBEHHBIC IPU3HAKA MATEMATHYECKUX OOBEKTOB, MOHITHMA,
OTHOIICHHUI MEX Ty OHATUSIMU; (POPMYIIMPOBATH ONPEACICHUS TIOHATHH; YCTAaHABINBATh CYIIECTBEHHBIN
MpU3HAK KJIACCU(PUKAIIUN, OCHOBAHUS JIISI 000OIICHHS M CPABHEHHSI, KPUTEPUN TIPOBOJUMOTO aHAIIN3a;

® BOCIIPHHUMATH, (OPMYITHPOBATH U MPeoOPa30BBIBATE CYKJCHUS: YTBEPIUTEIBHBIC W OTPHUIIATEIBHBIC,
eIMHUYHBIC, YACTHBIC U OOIIUE; YCIIOBHEIE;

® BLISIBIIAITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHBOpeuHsi B (akTax, JaHHBIX,
HAOIOJICHUSAX W YTBEPXKACHUSAX; TMpearatb KPUTCPUU JUIS BBISBICHHS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUNI;

® JIe)IaTh BBIBOJIBI C HMCIIOJIE30BAHUEM 3aKOHOB JIOTHKH, JISAYKTUBHBIX W WHAYKTUBHBIX YMO3aKITFOUCHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTUH;

® [[POBOJTUTH  CAMOCTOSITEJIFHO JIOKAa3aTeIbCTBA MATEMATHYCCKUX YTBEPXKICHWH (IIpsIMBIE W OT
MPOTUBHOTO), BBICTPAMBATh APryMEHTAIUIO, MPHBOJUTH MPUMEPbI U KOHTPIPUMEPHI; 0OOCHOBHIBATH
COOCTBEHHBIC CYXXICHHS M BBIBOJIBI;

® BEIOMpaTh crocod perieHus: yueOHo# 3a1auu (CpaBHUBATh HECKOJILKO BAPHAHTOB PEIICHUS, BRIOUPATH
HauboJee MOAXOAAIUHN C YUETOM CAMOCTOATEIbHO BBIACIEHHBIX KPUTEPHUEB).

Ba3oBrble ncciieqoBare/ibCKue 1eHCTBHSA:

® 1ICII0JIb30BaTh BOMPOCHI KaK MCCIEA0BATENbCKUI MHCTPYMEHT MO3HAHMS; (OPMYIUPOBATH BOMPOCHI,
¢bukcupymolye MpoTUBOpeyue, NpodaemMy, ycTaHaBIMBaTh UICKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

® [IPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN JKCIEPUMEHT, HCCIECJOBAaHHE IO YCTaHOBJICHHUIO
O0COOCHHOCTEl MaTeMaTHYeCKOT0 OObBEKTa, SBJICHHUS, IpOIIecca, BBISBICHUIO 3aBUCHMOCTEH MEXIy
0o0BbeKTaMu, SIBJICHUSAMHU, ITPOLIECCAMH;

® CaMOCTOATEIHHO (OPMYIUPOBATH 000OIIEHHS 1 BBIBOJIBI IO pe3yJibTaTaM MPOBEAEHHOTO HAOIIOCHUS,
UCCIIeIOBAHUS, OLIEHUBATh IOCTOBEPHOCTh MOMYYEHHBIX PE3yJIbTaTOB, BRIBOJOB U 0000IIEHU;

® IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIecca, a TAK)KE BBIIBUTaTh MPEANOJIOKEHUS O €ro pa3BUTUU
B HOBBIX yCJIOBHSIX.

PabGora ¢ undopmanmeii:

® BBIABIIATH JEPUIUTH MHGOPMAIUKU, JAaHHBIX, HEOOXOAUMBIX Il OTBETA HAa BONPOC M JJS PELICHHS
3a/1a4u;

¢ BEIOMpaTh MHGOPMAIUIO M3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTU3UPOBATh, CUCTEMATH3UPOBATH U
HMHTEPIPETUPOBATH HHPOPMAIIHIO Pa3IUYHBIX BUJIOB U (hOPM MpeacTaBICHUS;

® CTPYKTYpUpOBaTh HMHGPOpPMAIUIO, TPEACTaBIATh €€ B pPa3NIUYHBIX (QopMax, HILIIOCTPUPOBATH
rpaduyuecKy;

® OI[EHUBATh HAJIEKHOCTh HHPOPMAIIUH 110 CAMOCTOSITETFHO C(POPMYIUPOBAHHBIM KPUTEPUSIM.

2) VYuueepcanvhvie KOMMyHUKamugHbvle Oelicmsus, 00ecneyusarm cQOopMUpo8aHHOCHb COYUATbHBIX
HABbIKOG 00YUAIOUWUXCAL.

OO0wmenne:



® BOCIIPHHUMATH U (POPMYIHPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBHUSIMU H IEISIMH OOIIEHHUS; SICHO,
TOYHO, TPAMOTHO BBIPKATh CBOIO TOYKY 3PCHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, J1aBaTh MOSCHEHHS
0 X0y PEIICHUS 3a/1a9¥, KOMMEHTHUPOBATh TIOJTYYCHHBIN PE3yIbTaT;

eB Xx0Ji¢ OOCYXJCHHS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKJIAaeMOUl TeMbl, MPOOJIEMBI, perraeMoit
3aJlaud, BBICKA3bIBATh WJCH, HAICJICHHBIC HA IOWCK PEHICHHS; COIMOCTABIIATH CBOU CYXICHHS C
CYXKJCHHUSIMH JIPYTMX YYaCTHUKOB JHANOra, OOHapyKHBaTh pa3JIMuUe W CXOJICTBO IMO3UIUH; B
KOPPEKTHOH (hopMe GopMyTHUPOBATH PA3HOTIIACHS, CBOU BO3PAKECHHS;

® [IPEJ/ICTABIISATh PE3YJbTAThl PEIMICHUS 3aa49H, SKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOCKTA; CAMOCTOSATEIHHO
BBIOMpATH (hOpMAT BBICTYIICHHS C YIETOM 337124 IPE3CHTAIIMHA U OCOOCHHOCTEH ayTuTOPHUH.
CoTpyaHnuecTBo:

® [IOHUMAaTh M HCIIOJIB30BATh IMPEHMYIIECTBA KOMAHIHOW W WHAWBUAYAJIHLHON pabOTHI TPH PEIICHUH
y9eOHBIX 3aJ1a4; MPUHUMATH IIeJh COBMECTHOM JEATEIHHOCTH, TUIAHUPOBATh OPraHU3alUI0 COBMECTHOMN
paboThI, pacmpeneNsiTh BUIBI PAa0OOT, JOTOBAPHUBATHCS, OOCYKJIATh IPOIECC U Pe3yabTaT pabOTHI;
0000111aTh MHEHHUS HECKOJIbKUX JIFOJICH;

® y4aCTBOBATh B TPYMNIOBBIX PopMax padoThl (0OCYxkIeHHs, OOMEH MHEHHUH, «MO3TOBBIE IITYPMBI» H
WHBIC); BBITIOJTHATH CBOIO YacTh pPa0OThI M KOOPIWHUPOBATH CBOM JICHCTBUSA C JAPYITUMH UICHAMH
KOMAaH/IbI;, OI[CHHBATh Ka4eCTBO CBOETO BKJIAJa B OOIIVMIA MPOJYKT MO KPHTEPHSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMH B3aUMO/ICHCTBHSL.

3) Vuusepcanvuvie pezynisamugnsie Oeticmaus, 00ecnedusaom Gopmuposanue cMulClo8blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszaums:

® COCTaBJISITH IJIaH, aJTOPUTM PELIEHUS 3a7a4H, BBIOMPATh CIOCO0 pelIeHUs ¢ YIETOM UMEIOLTUXCS
peCypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUI ¢
y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb:

®BJIAJICTh HABBIKAMHM II03HABAaTEIbHONW peQieKCUH KaK OCO3HAaHUS COBEpLIAEMbIX JEHCTBUU U
MBICIIUTEIbHBIX TPOIECCOB, HX PE3YyIbTaTOB; BIAJETh CIOCO0AMH CaMOIPOBEPKH, CAMOKOHTPOJIS
rpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTH4ecKon 3a/1auu;

® [IPE/IBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPHU PEUICHUH 3a/ladd, BHOCUTb KOPPEKTHBHI B
NeSITeIbHOCTh HAa OCHOBE HOBBIX OOCTOATEIbCTB, JAHHBIX, HAWJIECHHBIX OMIMOOK, BBISBICHHBIX
TPYAHOCTEH;

® OI[CHMBATh COOTBETCTBUE pe3yibTaTa I[N U YCIOBUSAM, OOBSCHATH MPUYMHBI JOCTHIKCHUS WIIU
HEJOCTUKEHHSI pe3yJbTaTOB JAEATEIbHOCTH, HAXOAUTh OLIUOKY, AaBaTh OLEHKY MIPHUOOPETEHHOMY OTIBITY.

NPEJMETHBIE PE3YJIbTATbBI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPsAMasi, IIIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPHHM U CIIEICTBUS U3 HUX IIPU PEILICHUN T€OMETPUUECKUX 3a/1ad.
OnepupoBaTh NOHATUAMU: TAPAJLIENBHOCTh U MEPIEHAUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH.
KnaccugunupoBaTb B3aMMHOE PacIioyoKEHHE IPSAMBIX U IJIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATUAMHU: IBYIPAaHHBIH Yroj, TpaHd JBYIPAaHHOIO yria, peOpo IBYIpaHHOIO YIJIa;
JMHEWHBIA yroj IBYrpaHHOTO YIJIa; TpajlyCHas Mepa JIBYI'paHHOI'O yria.

OnepupoBaTh MOHATUAMHU: MHOTOIPAaHHMK, BBIMYKJIBIH M HEBBIMTYKIBIH MHOTOTPAHHUK, 3JIE€MEHTHI
MHOTOI'paHHHKA, TPABUIIbHBII MHOTOI'PaHHUK.



Pacnio3HaBate  OCHOBHBIE  BHJIbl ~ MHOTOTPAaHHUKOB  (MUpaMuAa;  MpHU3Ma,  [PSIMOYTOJbHBIN
napajuiesienumnes, Kyo).

KnaccupunupoBaTb MHOTOTPaHHUKH, BBIOMpAasi OCHOBAaHWS Ui KiaccH(UKAUU  (BBIIYKJIbIE |
HEBBINYKJIBIE MHOTOTPAaHHUKH; TPABWIbHBIE MHOTOTPAHHUKH; NpAMbIE M HAKIOHHBIE IPH3MBI,
napajuieIenune/ibl).

OnepupoBaTh NOHATUAMU: CEKYIIas NIOCKOCTb, CE4EHNE MHOTOTPAaHHUKOB.

OOBACHATH MPUHLMIIBI IOCTPOEHUS CEUEHUH, UCII0Ib3Ysl METO/I CIIEJI0B.

Crpouth ceueHuss MHOTOIPAaHHUKOB METOJOM CJIEAOB, BBINOJHSTH (BBIHOCHBIE) IUIOCKHE YEPTEXKU W3
PHUCYHKOB MPOCTBIX 0OBEMHBIX (GUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pematp 3a71aun Ha HaXO0K/I€HUE F€OMETPUYECKHUX BEJIIMYMH 10 00pa3laM WM aJropuTMaM, MpUMEHSS
W3BECTHbIE AHAIUTUYECKUE METO/IbI TIPY PEIICHNU CTaHAAPTHBIX MAaTEMaTHUECKUX 3aJa4 Ha BbIUMCIICHUE
paccTOSsHUM MEXAy [JBYMs TOYKAMM, OT TOYKHM JO MpPSAMOHW, OT TOYKHU JIO IUIOCKOCTH, MEXIY
CKPEIIMBAOIIIUMHUCS TTPSIMBIMH.

Pematp 3a71aun Ha HaXO0KJI€HHWE T'€OMETPUYECKHX BEJIWYMH MO 00pasliaM WK aJropuTMam, MpUMEHss
W3BECTHBIE AHAIUTUYECKUE METO/IbI TIPU PEIICHNU CTaHAAPTHBIX MAaTEMaTHUECKUX 3aJa4 Ha BbIUMCIIEHUE
YIJI0B MEXKIY CKPEIIMBAIOIIUMHUCA MPSIMBIMU, MEXKIY HPSIMOM U IUIOCKOCTBIO, MEXKIY IUIOCKOCTSIMH,
JBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI U TUIONIAIM TTOBEPXHOCTENH MHOTOTPAHHUKOB (IIpHU3Ma, MUpamMKia) ¢ MpUMEHEHHEM
dbopMyJ; BBIUKCIATH COOTHOLIEHUS MEXAY IUIOMAJIMU IOBEPXHOCTEH, 00bEMaMHU TOJOOHBIX
MHOTOTPaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETPHUSI B IPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh CHMMETPUH; LIEHTP, OCh
U TUIOCKOCTh CUMMETPUU (PUTYPBI.

W3BnekaTb, npeoOpa3oBbIBATE W MHTEPHPETHPOBATH  HMH(MOPMALMIO O  MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, IPEJCTaBICHHYIO Ha YepTekaxX U PUCYHKaX.

[IpumensaTh reoMmerpudeckue (akThl Uil PELIEHHUS CTEPEOMETPUUYECKMX 3a]ad, IpearoJararliux
HECKOJIBKO LIIaroB PEIEHUs, €CIIH YCIOBUS IIPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

[IpuMeHsaTh mpocTeiline MporpaMMHbIE CPEACTBA M IEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBI IpHU
peLIeHNH CTEPEOMETPUYECKUX 3a/1ay.

[IpuBoauTE mpUMEpHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B NpUPOAE M IKU3HH, PACIO3HABaTh
IIPOSIBJICHNE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh IOJIydeHHbIE 3HAHUS HA IPAKTHKE: aHAJIU3UPOBATh pEAJbHbIC CUTyallUW M IPUMEHSTbH
U3yYEHHbIE MOHATHS B IPOLECCE MOMCKAa PELICHHs MaTeMaTH4ecKd C(HOPMYIUPOBAHHOM MPOOJIEMBI,
MOJICIUPOBATh peajibHble CUTYyallMM Ha $3bIKE TEOMETPHM, MCCIEJOBaTh IOCTPOCHHBIE MOJEIH C
UCIOJb30BAHUEM TE€OMETPUYECKUX IOHATHM M TeopeM, ammapaTa aiareOphl; pelaTh MpaKTHUECKUe
3aJjauyl, CBSI3aHHbIE C HAXOXKJAEHUEM F€OMETPUYECKUX BEITUYHH.

11 KJIACC

OnepupoBaTb  HOHATHAMM:  LWJIMHIpPUYECKAass  I[OBEPXHOCTb,  OOpasyrouiue  IHJIMHIPUYECKON
MOBEPXHOCTH; LWJIMHAP; KOHUYECKas IMOBEPXHOCTb, OOpa3ylollMe KOHUYECKOM MOBEPXHOCTH, KOHYC;
cdepuueckas HOBEPXHOCTb.

Pacnio3naBats Tena BpaieHus (LMIMHAP, KOHYC, chepa U map).

OOBACHATH CIOCOOBI MOJTyYEHHUS TEJl BPALLICHHS.

KnaccugunuposaTb B3auMHOE pacioyioskeHue c(hepbl U IIOCKOCTH.

OnepupoBaTh NOHATUSAMU: IAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA CETMEHTA; IIAPOBOM CIIOH,
OCHOBAaHUE IIapOBOTI0 CJIOS, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.



Breruncigars 00bEMBI U miomanu HOBerHOCTGﬁ TCJI BpallCHUA, TCOMCTPUYCCKUX TCJII C NPUMCHCHUCM
dhopmyiL.

OmnepupoBaTh MOHATUSMHU: MHOTOIPAaHHHK, BIIMCAHHBIH B cdepy M OMHCAHHBIA OKOJO cdepsl; chepa,
BIIMCAHHAAg B MHOT'OI'PaHHUK WJIA TCJIO BPAILICHUA.

BbIUuciaTe COOTHOMIEHHSI MEXKTy TUTOIIA SIMH MTOBEPXHOCTEH 1 00hEMaMu TOAOOHBIX TEIl.

N306paxkaTs n3ydaembie GUTYpPBI OT PYKH U C IPIMEHEHHEM IPOCTHIX YEePTEKHBIX HHCTPYMEHTOB.
BEIMOnHATE (BBIHOCHBIC) TNIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYp: BUI CBEPXY, COOKY,
CHU3Y; CTPOUTH CCUCHUA TCJI BpalllCHUS.

W3BnekaTh, HMHTEPIPETHPOBATH W  NIpeoOpa3oBbBaTh HMHGOPMAIMIO O  MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEkKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BrmonHaTh JICI\/'ICTBI/ISI CJIOKCHUSA BCKTOPOB, BBIYMTAHHA BCKTOPOB WM YMHOXKCHHSA BCKTOpa Ha YHCIIO,
OOBSACHAThH, KAKUMHU CBOMCTBAMM OHH 00JIaJatoT.

[IpuMeHATH MpaBWIIO NapaJIEIeIUIEAA.

OnepupoBaTh MOHATHUSMHU: JEKAPTOBBl KOOPAWHATHI B TMPOCTPAHCTBE, BEKTOpP, MOIYJlb BEKTOPA,
PAaBEHCTBO BEKTOPOB, KOOpPAMHATBI BEKTOpA, YIOJd MEXKIy BEKTOpPAaMH, CKaJISIPHOE IPOU3BEICHUE
BCKTOPOB, KOJUIMHCAPHBIC 1 KOMILIAHAPHBIC BEKTOPHI.

Haxonnte cymMMy BEKTOPOB M INPOM3BEIECHHE BEKTOpPA HAa YHCIIO, YIOJl MEXIY BEKTOPAMH, CKaJISIPHOE
MMPOU3BCACHUC, PACKIAABIBATE BEKTOP IO ABYM HEKOJIJIMHCAPHBIM BEKTOPAM.

3asaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[IpumensaTs reomeTpuyeckue GakThl A PELICHUS CTEPEOMETPUUYECKUX 3a7ad, IPeanoJiararoiux
HECKOJIBKO LIaroB peIIeHUs, €CJIN YCIOBUS IPUMEHEHH 3a/1aHbl B SIBHOU (opMe.

Pemate npocrelinine reoMeTpU4ECKHE 3a1a4 Ha IPUMEHEHNE BEKTOPHO -KOOPAMHATHOTO METOAA.
Pemare 3amaum Ha 0Ka3aTeabCTBO MAaTEMaTHYECKHX OTHOIICHHH W HAXOXKJIECHUE TIEOMETPHYECKUX
BEJIMYUH MO oOpa3laM MM aJropuTMam, MPUMEHSS W3BECTHBbIE METOAbI IPU PELICHUH CTaHIapTHBIX
MaTEeMaTUYECKUX 3a1a4.

[IpuMeHATh IpOCTEMININE NPOTPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKALMOHHBIE CHCTEMBI IIPU
PEILIEHUN CTEPEOMETPUYECKHX 3aad.

IIpyBoauTe mNpuUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOJE U IKU3HHU, paACIO3HABATH
IIPOSIBJICHUE 3aKOHOB '€OMETPUU B HCKYCCTBE.

IIpuMeHATh NONyYEHHBIE 3HAHMA HA INPAKTUKE: AHAIW3UPOBATh pEalbHbIC CUTYallUH U IPUMEHATH
U3y4YEHHbIE TOHATHS B IPOLECCE MOMCKA PELICHMS MaTeMaTU4ecKd c(OpMyIHMpOBaHHON MpoOIEeMBI,
MOJEIUPOBATh pEajbHbIE CHUTyallUM Ha S3bIKE T'€OMETPUHM, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIH C
UCIOJb30BAHUEM TE€OMETPUYECKUX IOHATHM M TeopeM, ammapaTa aiareOphl; pelaTh MpaKTHUECKUe
3aJ1a4M, CBSA3aHHbIC C HAXOKIECHUEM I€OMETPUUECKUX BEIINYHUH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpoHHbIe (LM(ppoBbIe) 00pa3oBaTeJbHbIE
KoHTpoJbHbIE
n/n MPOrpamMmmbl Bceero pecypcbl
padoTsI
1 BBenenue B crepeoMeTpuio 10 https://resh.edu.ru/subject/lesson/4756/conspect/203541/
[IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. )
2 AP ALHOCTE IhIMBIX I 12 1 https://resh.edu.ru/subject/lesson/6133/conspect/272667/
P N P https://resh.edu.ru/subject/lesson/6065/conspect/125650/
MIJIOCKOCTEH
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 https://resh.edu.ru/subject/lesson/4724/conspect/20410/
IUTOCKOCTEMN https://resh.edu.ru/subject/lesson/4757/conspect/20565/
https://www.yaklass.ru/p/geometria/10-
4 VYTl MKy NPAMBIMU U 10 1 klass/perpendikuliarnost-v-prostranstve-10441/poniatie-
IIJIOCKOCTSIMHU dvugrannogo-ugla-priznak-perpendikuliarnosti-
ploskostei-11035
5 Y S —— 11 1 https://resh.edu.ru/subject/lesson/6018/conspect/221549/
P https://resh.edu.ru/subject/lesson/4023/conspect/149351/
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-
5 OBLEMLL MHOLOIDAHIIKOE 9 1 profilnyi-uroven-6670658/prizma-piramida-tcilindr-
P konus-shar-zadanie-2-6657368/re-755b72ea-f2d9-4ac4-
95d1-65c081581837
7 [loBTOpEHME: ceueHus, pacCTOSTHUA U 4 1
YTJIbI
OBUIEE KOJIMYECTBO YACOB I10 68 5

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://resh.edu.ru/subject/lesson/6133/conspect/272667/
https://resh.edu.ru/subject/lesson/6065/conspect/125650/
https://resh.edu.ru/subject/lesson/4724/conspect/20410/
https://resh.edu.ru/subject/lesson/4757/conspect/20565/
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://resh.edu.ru/subject/lesson/4023/conspect/149351/
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie-2-6657368/re-755b72ea-f2d9-4ac4-95d1-65c081581837
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie-2-6657368/re-755b72ea-f2d9-4ac4-95d1-65c081581837
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie-2-6657368/re-755b72ea-f2d9-4ac4-95d1-65c081581837
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie-2-6657368/re-755b72ea-f2d9-4ac4-95d1-65c081581837

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 9acoB

JuexkTpoHHble (U poBbIe) 00pa3oBaTelbHbIE

Ne i/ KoHTpoJbHbIE
NPOrpaMMmblI Bcero pecypceel
padoTsI
https://resh.edu.ru/subject/lesson/4034/conspect/
https://www.yaklass.ru/p/geometria/11-
klass/ploshchad-poverkhnosti-tel-vrashcheniia-

1 Tena BpameHus 12 10442/elementy-sfery-i-shara-uravnenie-sfery-
sechenie-shara-ploskostiu-9262/re-7a9e1d94- 90f6-
4d9d-a2f4-7486e32130f2
https://resh.edu.ru/subject/lesson/4903/conspect/

2 O6BEMDBL Tell 5 1 https://resh.edu.ru/sub?ect/lesson/4903/conspect/22645/
https://resh.edu.ru/subject/lesson/4910/conspect/

3 BekTopbl 1 KOOpAWHATEI B 10 1 https://resh.edu.ru/subject/lesson/4758/conspect/21647/

IIPOCTPAHCTBE https://resh.edu.ru/subject/lesson/5724/conspect/21891/

4 [ToBTOpeHue, o6o0IICHNE, 7 1

CHCTEMAaTHU3alMsl 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 34 3
ITPOIT'PAMME



https://resh.edu.ru/subject/lesson/4034/conspect/
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-sfery-i-shara-uravnenie-sfery-sechenie-shara-ploskostiu-9262/re-7a9e1d94-
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-sfery-i-shara-uravnenie-sfery-sechenie-shara-ploskostiu-9262/re-7a9e1d94-
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-sfery-i-shara-uravnenie-sfery-sechenie-shara-ploskostiu-9262/re-7a9e1d94-
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-sfery-i-shara-uravnenie-sfery-sechenie-shara-ploskostiu-9262/re-7a9e1d94-
https://resh.edu.ru/subject/lesson/4903/conspect/
https://resh.edu.ru/subject/lesson/4903/conspect/22645/
https://resh.edu.ru/subject/lesson/4910/conspect/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/
https://resh.edu.ru/subject/lesson/5724/conspect/21891/

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* MaTtematuka: ajiredpa 1 Hayaaa MaTeMaTHYeCKOIo aHajlu3a, reomerpust. ['eomerpus, 10-11
knaccel/ Atanacsa JI.C., Byry3zos B.®., Kagomnes C.b. u npyrue, AKuupoHepHoe 00IIecTBO
«M3narensctBO «lIpocBemenue»

METOAUYECKUE MATEPUAJIbI IJISA YUUTEJIA
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://www.yaklass.ru/

https://resh.edu.ru/
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