MUHUCTEPCTBO IIPOCBEIUEF [ POCCUICKON ®EJNEPAIIUHN
MunucrepeTBo 06pa3oBaHns, HAYKH B MOJIOAKHOI mouTuky KpacHogapekoro kpas
YupasieHue o6pa3zoBaHus AAMUHHCTPALIMM MYHULHITIAALHOI0 06pa3oBaHusA ropoa-

KypopT AHana

MBOY COWI Ne4 um. B.M. EBckuna

OpoJI-KY POPT AHana
Ceprudurar 00ACCD3RI29FC0A424159934CBT19ECCE3
Baageren N'OJMOBAHOBA CBETTAHA BAJIEPHEBHA
Hedicrparenen ¢ 31.10.2024 mo 24.01.2026

PACCMOTPEHO COT'JIACOBAHO VTBEPXIIEHO

pykoBozutenb MO yunuTenel  3aMeCTHTENb JUPEKTOPA TIC
MATEMATUIU YMP

IviesbHMKOBa A.B.
[Tporoxon Ne 1 ot «30» 08

ALIKILLYIOG Lox 1. 30» 08
2024 r. Kauan

ot «30» 08 2024 r.

PABOYASI IPOTPAMMA
(1D544207)

yueOHoro npeamera «I'eomerpusi. bazoBblii ypoBeHb»

Juts obydarorpxcs 10-11 knaccos

ropoa-kypopt Anamna 2024


секрет
Штамп


NNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yuebHoro kypca «l'eomerpus» 6a3zoBoro yposHs ais odyuaromuxcs 10 —11
KJIaccoB pa3paboTaHa Ha ocHOBe dDenepasbHOrO TOCYIapCTBEHHOTO 00pa30BAaTENBHOTO CTaHIApTa
cpexnHero oOmero oOpa3oBaHUs, C y4ETOM COBPEMEHHBIX MHUPOBBIX TPeOOBAaHWMH, NMPEIBABIAEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHMIO, W TPAIUIUI POCCHICKOro 00pa3oBaHusA. Peanuzaliiusi mporpammbl
o0ecrieuynBaeT OBJAJICHNE KIIOUCBHIMA KOMIETCHIMSIMH, COCTABIISIOINME OCHOBY JUISL CAMOPA3BUTHUS U
HETIPEephIBHOTO 00pa30BaHMUs, IIEIOCTHOCTh OOLIEKYJIbTYPHOTO, JMYHOCTHOTO M II03HABATEIHHOTO
Pa3BUTHS JINYHOCTH OOYYATOIIHXCH.

IEJIN U3YYEHUA YYEBHOT'O KYPCA

BaxHocTh y4eOHOTO Kypca TeOMETPHH Ha YPOBHE CPEAHETO 00Iero oopa3oBaHusS 00YCIOBIICHA
NPaKTUYECKOW 3HAYUMOCTBHIO METANPEIMETHBIX W TMPEIMETHBIX PE3YJIbTaTOB OOYYCHUS] T'€OMETPHH B
HANpaBJICHUH  JIMYHOCTHOTO  pas3BuTHs  oOyvaromuxcsi,  (GopMUpoBaHUS  (QYHKIIHMOHATIBHHOM
MaTeMaTHYeCKOH TpaMOTHOCTH, W3y4YCHHUs JPYTHX YYeOHBIX JMCIUILTHH. Pa3Butre y OOYyYaromuxcs
NPaBWIBHBIX TIPEJICTABICHUH O CYIIHOCTH W TPOHCXOXKJICHHHM TE€OMETPUYECKUX aOCTpaKIni,
COOTHOIIICHHN PEaTBbHOTO W WICATBHOTO, XapaKTepe OTPaKEHHS MAaTeMaTHUECKOW HAYKOW SIBICHHH U
NPOIIECCOB  PEANTBHOTO MHpa, MECTe TEeOMETPUH B CHCTEME HAyK W pOJIM MaTeMaTHYeCKOTro
MOJICIIUPOBAHMSI B HAYYHOM TIO3HAHHM W B MPAKTHKE CHOCOOCTBYET (GOPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUS YUAIIUXCS, @ TAKKE KAYeCTB MBIIUICHHUS, HEOOXOMMBIX JJIsl QIalTAlliH B COBPEMEHHOM
oOrecTBe.

I'eomeTpus sBisIETCSI OMHUM W3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO OOINEero oOpa3oBaHUA,
TaK KaK 00ecIleunBaeT BOBMOXKHOCTh M3YYCHUS KaK JUCIUILUINH €CTECTBCHHO-HAYYHOW HAIPaBICHHOCTH,
TaK ¥ TyMaHUTapHOM.

Jlormyeckoe MebINUICHHE, (POPMHPYEMOE MPH H3YyYEHHH OOYYAIONIMMUCS TOHSITHHHBIX OCHOB
TEOMETPHH M TIOCTPOCHHH IIETIOYKH JIOTMISCKUX YTBEPHKJICHUN B X0/€ PEIICHHS TeOMETPUICCKUX 32134,
YMEHHUE BBIJIBUTATh W ONPOBEPraTh THUIOTE3bI HEMOCPEICTBEHHO HMCIOJIB3YIOTCS TPU PEIICHHU 3a1ad
€CTECTBCHHO-HAYYHOTO IIUKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpHEeHTHUPOBAThCS B IMPOCTPAHCTBE WrpaeT CYIICCTBEHHYID pOJIb BO BCEX O0JIACTIX
JISATEIILHOCTU uesioBeka. OpUCHTAIUS YeJIOBEKa BO BPEMEHH U MIPOCTPAHCTBE — HEOOXOJAUMOE YCIOBUE
€ro COIMAJBLHOrO ObITHS, (POpMa OTPAKEHUS OKPYKAIOIIETO MHUpPA, YCJIOBUE YCIENIHOTO IMMO3HAHUS U
AaKTUBHOTO TMpeoOpa3oBaHusl JeicTBUTEIBHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU OOpazaMu
0o0OBeIMHSCT pa3Hble BUABI YYCOHON U TPYOBOW NEATCIBLHOCTH, SBJISCTCS OJHUM U3 MPO(ECCHOHATBHO
BaKHBIX KAYeCTB, MOJTOMY aKTyaJbHa 3ajJada (pOPMHUPOBAHHS Yy OOYYAIOUIMXCS MPOCTPAHCTBEHHOTO
MBIIUICHUS KaK Pa3HOBUIHOCTH OOPa3HOTO MBIILICHHS] — CYIIECTBEHHOTO KOMIIOHEHTA B IMOATOTOBKE K
MIPAKTHYECKON JICATETLHOCTH 110 MHOTHM HATIPABIICHHSIM,

Lenr ocBoeHHs mporpammbl yueOHOTO Kypca «['eomeTpus» Ha 0a30BOM YpOBHE OOyueHUS —
00111e00pa30BaTeIbHOE M OOIICKYIBTYPHOE Pa3BUTHE OOYYAIOIIUXCS Yepe3 00ecreueHue BO3MOKHOCTH
MIPUOOPETCHHS U UCIIOJIh30BAHHS CUCTEMATHYECKUX MCOMETPUYCCKUX 3HAHUH U ISHCTBUH, CIICIIU(UIHBIX
TEOMETPHH, BO3MOKHOCTH YCIEITHOTO MPOJI0JIKEHHSI 00pa30BaHUs 110 CICIUATBHOCTSIM, HE CBA3aHHBIM C
TIPUKJIATHBIM UCIIOIb30BAHUEM T'COMETPHH.

[IporpamMMa 1o reomerpuu Ha 0a30BOM ypOBHE TNpeHA3HAUCHA I OOYYAIOIIUXCS CpEeAHeH
HIKOJIBI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHEHUH HA ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHHMS.
Takum oOpa3om, oOyuaroniuecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MATEMAaTUYECKUE YMEHUS,
CBSI3aHHBIC CO CHEIM(PHUKONH T€OMETPUU U HEOOXOIUMBIC JUIS KU3HU B COBpeMeHHOM oOrmiectBe. Kpome
9TOro, OHU UMCIOT BO3MOXKHOCTL U3YUYUTH I'€OMETPULO 60nee FHy6OKO, €CJI1 B I[aIII:HCfIHICM BO3HUKHET
HEOOXOIUMOCTh B TEOMETPUYECKUX 3HAHUSX B MPOPECCHOHATBEHON JICATEILHOCTH.



JocTmwKkeHne e OCBOCHUSI MPOTrpaMMbl 00ECIEUYMBACTCS] PELICHUEM COOTBETCTBYIOLIMX 3ajad.
[IpuopurerHsiMu 3amadaMu ocBoeHusi Kypca «['‘eomerpum» Ha 6azoBoM ypoBHe B 10—11 xmaccax
SBIISIFOTCSL:

e (opMupoBaHHEe NPEACTABICHUS O FEOMETPUM KaK YacTd MHUPOBOW KYyJIBTYPHI M OCO3HaHHE €&

B3aUMOCBSI3U C OKPY’KaIOIIUM MHUPOM;

e (QopMupoBaHue MpeACTaBICHUS O MHOTOTPaHHUKAX M Telax BPALICHUS KaK O Ba)KHEHUIIHMX
MaTeMaTHUYECKUX MOJEISIX, IIO3BOJUIIOIIMX OIMCHIBATH U M3Y4aTh pa3HbIE SIBJICHUS
OKPY’KalOIEro MUpPa;

e (QopMupoBaHMe yMEHHsS paclo3HaBaTh Ha 4YepTeKaxX, MOAEISIX U B pEATbHOM MHpE
MHOTOTPaHHUKH H TeJla BpallleHHS;

e OBJIAJCHUE METOJAaMH PEIICHMS 3aJad Ha IIOCTPOEHHs Ha M300pa)XKEHUAX MPOCTPAHCTBEHHBIX
duryp;

e (opMupoBaHHE yMEHHs OIEpUPOBaTh OCHOBHBIMH IOHATHUSMH O MHOIOIPDAaHHHMKax M TeJax
BpALIEHUsI U UX OCHOBHBIMHU CBOIMCTBaMU;

® OBJIAJCHUWE AITOPUTMaMH peEIIeHHs OCHOBHBIX THIOB 3ajad; (opMUpOBaHWE yMEHHUs
IPOBOJUTH HECJIOXKHBIE OKa3aTeIbHbIE PACCYXKICHHS B XOJE PELICHUS CTEPEOMETPUYECKUX
3a[1a4 ¥ 3a]a4 C IPAKTUYECKUM COAEPKaHUEM;

® pa3BUTHE MHTEIUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH 00ydaromumxcs, Mo3HaBaTeIbHON
AKTUBHOCTH, HCCIEJOBATENILCKIX YMEHUH, KpUTHYHOCTH MBIILIJICHUS;

e (QopmupoBanue (YHKUMOHAIBHOW TIPAaMOTHOCTH, PpEJIEBAaHTHOM TI'EOMETPHM: YMEHHUE
pacro3HaBaTh MPOSBICHUS TEOMETPHUECKHX IOHITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHbBIX KU3HEHHBIX CUTYAIMSIX U IPU U3YYSHHU APYTUX YUEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (JOpPMYyJTUpOBAaTh MX HA SI3bIKE TEOMETPHUH U CO3/1aBaTh
reOMETPUYECKHE MOJEH, MPUMEHSITh OCBOCHHBIH T'€OMETPUYECKWI ammapar Ajisl pelieHHs
MPaKTUKO-OPUCHTUPOBAHHBIX  33/a4, WHTCPIPETHPOBATh M  OLCHHMBAaTh  IOJIyYEHHBIC
pe3yabTaThL.

OTIUUUTENFHONH 0COOCHHOCTBIO IPOTPAMMEI SIBIISIETCS BKIIIOUEHHE B KYpC CTEPEOMETPUH B Havaje
€ro HM3yueHHs 3a/ay, pellaeMbIX Ha YpPOBHE WHTYHTHUBHOTO TO3HAHUS, W OMNpeACIEHHBIM 00pa3oM
OpraHu3oBaHHas pa0dOTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHUSA, CTHUMYJHPYET TNPOTEKAaHHE WHTYHUTHUBHBIX IIPOLECCOB, MOTHBHUPYET K JalbHEHIIEMY
W3yUYCHHIO TIPEAMETA.

[Mpeanourenne oTHAETCS HATISAHO-KOHCTPYKTHBHOMY METOAY OOYYEHHS, TO €CTh TEOPETHUECKHUE
3HAHMUSI MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEAMETHO-TIPAKTHYECKOHN IesTenbHOCTU. PasButne
MIPOCTPAHCTBEHHBIX NPEACTABICHUN y ydallUXcsi B Kypce CTEPEOMETPUH IPOBOAUTCS 3a CUET PELICHUS
3aJjay Ha CO3JaHUE MPOCTPAHCTBEHHBIX OOpa3oB M 3a7ady Ha OIEPUPOBAHME IPOCTPAHCTBEHHBIMHU
obpazamu. Co3ganme oOpaza MPOBOAUTCS C OMOPOI Ha HATTSAHOCTH, a OIEPHPOBAHHE O0pa3oM — B
YCIIOBUSIX OTBJICUEHHS OT HATJIAJHOCTH, MBICICHHOTO U3MEHEHUS! €I0 HCXOAHOTO COMCPKAHUSI.

OcHOBHBIE cofepKaTeNbHble THHAN Kypca «l'eomerpum» B 10-11 xiaccax: «MHOTOrpaHHUKNY,
«IIpsiMble W TIOCKOCTH B MpocTpaHcTBe», «Tema BpameHus», «BeKTopbl M KOOpOMHATHL B
npoctpancTBe». DopMUpPOBaHUE JIOTHUYECKUX YMEHHH paclpeleisieTcss He TOJIbKO MO COJepKaTeIbHbIM
JUHUSIM, HO U TI0 TOJaM 00ydeHHs Ha YpOBHE CPETHEr0o 00IIero o0pa3oBaHMs.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIEE IPEAMETHBIM pe3yjbTaTaM OCBOCHHUS paboueit
MPOTPaMMBI, PAaCIpENeIEHHBIM [0 ToJaM OOYYeHHs, CTPYKTYPHPOBAHO TaKUM o0OpazoM, dYTOOBI
OBJIQJICHUE TEOMETPUYECKUMH IOHATUSMH M HaBBIKAMH OCYLIECTBILUIOCH IMOCJIEIOBAaTENbHO U
MOCTYNAaTEIbHO, C COOJIOAEHHEM IPUHLMIA [IPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIJIIOYAIUCH B
00IIyI0 CHCTEMY T€OMETPHUYECKUX TPEICTABICHUN OOYJaromMXCs, pacmupsist U yriayomsas e€, oopasys
MIPOYHBIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoautcs 2 yaca B Henemto B 10 knacce u 1 wac B Hexgento B 11 kiacce,

BCero 3a aBa roja ooydyenus - 102 yueOHbIX daca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KJIACC
IIpsAMble ¥ NJIOCKOCTH B POCTPAaHCTBE

OCHOBHBIC TIOHATHS cTepeoMeTpuu. Touka, mpsiMas, IIOCKOCTh, MPOCTpaHCcTBO. [loHsATHE 00
aKCOMAaTUYECKOM TIOCTPOCHUU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUU U CIICCTBUS U3 HUX.

B3auMHOe pacnonokeHue MpsSMBIX B MPOCTPAHCTBE: MEPECEKAIOIIMECs, NapajuleIbHble U
CKpemuBaronuecs: npsmeie. [lapamieapHOCTh MPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: MapaylielbHbIC
MPSIMBIE B TIPOCTPAHCTBE; MApAIICIbHOCTD TPEX MPSAMBIX; MAPaAJUIETHHOCT IPSIMON U TUIOCKOCTH. YTIIBI €
COHAIIPABICHHBIMHA CTOPOHAMU; yTOJl MEXIy MPSAMBIMH B TpoCTpaHcTBe. [lapamienpHOCTh TIIOCKOCTEH:
napajiesibHble TIJIOCKOCTH; CBOMCTBA NapajlieNIbHbIX IUTOCKocTel. IIpocTteifine npocTpaHCTBEHHbBIE
(hurypsl Ha MIIOCKOCTH: TETPAdAp, KyO, mapaieNenure l; TOCTPOSHHE CeYCHNN.

[lepneHIUKYIAPHOCTS TPSIMOM W TUIOCKOCTH: NEpPHEHAWKYJSIPHBIE TPSMBIE B TPOCTPAHCTBE,
MpsIMBIE TTapaJuIeTIbHBIE W TIEPIICHANKYIISPHBIE K IIOCKOCTH, TPU3HAK MEPHIEHANKYIIPHOCTH MPSIMON U
TUIOCKOCTH, T€OpeMa O TPSMOW MEePHEeHIUKYIAPHON IDIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YTOll MEXIY
NpsSMONA M TIJIOCKOCTBIO; JIBYIPAHHBIM yroj, JUHEWHBIA yrojl JByrpaHHoro ymia. llepneHaukynap u
HAKJIOHHBIE: PAaCCTOSHHE OT TOYKH JO TUIOCKOCTH, PACCTOSIHME OT MPSIMON 1O TUIOCKOCTH, MPOEKIUS
¢burypsl Ha TUIOCKOCTh. llepHeHIuKYIApHOCTh IUIOCKOCTEH: TMPHU3HAK TEPHeHIUKYISIPHOCTH ABYX
mockoctei. Teopema o TpEX NmeprneHIuKyapax.

MHoOrorpaHHuKH

IloHATHE MHOTOTPAHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAHHUKA, BBIMYKIBIE W HEBBITYKIbIE
MHOTOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHUKa. [Ipu3Ma: N-yrosbHas Mpu3Ma; TpaHd U OCHOBAHUS IPU3MBI;
npsMasi M HaKJIOHHAas NpU3Mbl; OOKOBas M IOJHAs IOBEPXHOCTh npus3Mbl. Ilapamnenenunern,
MPSIMOYTOJIBHBIM Mapajulelielune], M ero cBoictBa. Ilupammpa: N-yroiapHass NHpamMuna, TpaHH U
OCHOBAHHUE NMUPaMU/Ibl; OOKOBAsI U IOJIHAS IOBEPXHOCTh IMPAMUbI; IPABUIIbHASA M yCEUEHHAS MPAMU/A.
OneMeHTH! IPU3MbI ¥ upamubl. [paBuiibHbIE MHOTOIpaHHUKH: [TOHATHE [IPABUIBHOTO MHOTOIPAaHHUKA;
MIpaBUIbHAs TPU3Ma W NpaBHIIbHAs NHpPaMHUAA; MPAaBHIbHAs TPEYrojibHAas MHUpaMUAa W IPAaBHIbHBIN
TeTpa’ap; KyO. IlpeacraBieHne o NpaBUIBHBIX MHOTOIPaHHUKAX: OKTAa3Ap, NOJACKA’3ap M HKOCAdID.
CedeHus IPU3MbI U TUPAMUTIBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOYKH, MPAMOM, MIOCKOCTH. DJIEMEHTHI
CUMMETPHUU B IIUPAMUIAX, TAPAJUICICIIUIIENAX, IIPABUIBHBIX MHOIOIPAHHUKAX.

Bbluucnenne »IEMEHTOB MHOTOTPAaHHHMKOB: pEOpa, auaroHanu, yriasl. Ilmomans OokoBoi
MOBEPXHOCTH M MOJHON MOBEPXHOCTH NPSMON NPHU3MBI, IUIOLIaAh OCHOBaHHH, TeopeMa O OOKOBOH
MOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OOKOBOW IMOBEPXHOCTH M IMOBEPXHOCTH NPaBHILHON
MUpaMHJIBI, TEOpeMa O Iuowmanu yceu€HHoH mnupamuabl. [lonstTre 06 o0véme. OO0BEM mNHUpamMHIEL,
MIPU3MBI.

[Mono6uele Tena B mpocTpaHcTBe. COOTHOLICHUS MEXIY IJIOMIAJSIMH OBEPXHOCTEH, 00bEMaMu
HOAO0OHBIX TEJ.



11 KJIACC
TeJsia Bpamenust

[lunuaapryeckass  MOBEpXHOCTh,  OOpasyloline  MWIMHAPUYECKOH  TOBEPXHOCTH,  OCh
[WJIMHAPUYECKOW MOBEpXHOCTH. Llummuap: ocHOBaHMA M OOKOBas MOBEPXHOCTh, 0Opasyromias U OCh;
IUIONIAb OOKOBOW M TIOJIHOM IMOBEPXHOCTH.

Konunueckasi HOBEpXHOCTb, 00pa3yonire KOHMYECKOW MOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOM
noBepxHocTH. KOHyc: OCHOBaHWE M BEpIIMHA, OOpasyromias W OCh; IUIOIAIb OOKOBOW M TOJHON
HIOBEPXHOCTH. Y CCYEHHBII KOHYC: 00pa3yIolie U BEICOTa; OCHOBAHHS i OOKOBAsi TOBEPXHOCTb.

Coepa 1 map: HeHTp, paanyc, THaMeTp; IUIOLIa/lb MOBEPXHOCTH cepbl. B3anmHoe pacmonoxeHue
cepbl U IIOCKOCTH; KacaTeIbHas INIOCKOCTh K chepe; TIoManb cepsl.

W300pakeHne Te BpallleHUs Ha IUIOCKOCTH. Pa3BEpTka IMIMHApa ¥ KOHYca.

KoMmOuHamu Ten BpamieHusi 1 MHOTOTPaHHHKOB. MHOTOrpaHHHK, ONMCAHHBIA OKOJO c(hepsr;
cepa, BIlMcaHHas B MHOTOTPaHHUK, WU TEJIO BPAIICHHUSI.

[onsatne 06 00bEMe. OcHOBHBIE CBOHCTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOIBHOTO
napajuielienunena u cieactsus u3 He€. O0bpEM nmmHapa, Konyca. O0bEM mapa U mionaib chepsl.

IMono6Hbie Tena B mpoctpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAASIMH OBEPXHOCTEH, 00BEMamMu
MOJOOHBIX TeJl.

Ceuenust muIMHApa (MapajuielibHO M TEPICHIUKYISIPHO OCH), CEUYeHHs KOHyca (TapajuiesbHOe
OCHOBAHHMIO M TIPOXO/ISIIIEe Yepe3 BEPIINHY), CEYCHHS 1apa.

BeKTOpr N KOOPAMHATHI B ITIPOCTPAHCTBE

BeKTOp Ha TIIJIOCKOCTU W B MPOCTPAHCTBEC. CroxxeHre W BEIYUTAHHE BCKTOPOB. YMHOXEHHE
BCKTOpa Ha YHCJIO. Paznoxenue BCKTOpa 110 TpeM HCKOMIUIaHAPHBIM  BCKTOpaM. HpaBI/IHO
napauicicruiicaa. Pemenue 3aaa4, CBA3aHHBIX C TPUMCHCHHEM IIpaBUJL Z[ef/iCTBI/Iﬁ C BCKTOpaMMH.
Hp}lMOYFOJ'ILHaH CUCTCMA KOOpJAUHAT B IPOCTPAHCTBE. KOOpHI/IHaTbI BCKTOpa. HpOCTeﬁIHHG 3aga4du B
KOOpAWHAaTax. VYron MCKAY BEKTOpaMH. CKaJ’IﬂpHOC MMPOU3BCICHUC BEKTOPOB. Brrunciaenue YTJI0B MCXKOY
MpAMBIMHU U TNIOCKOCTSIMMU. KOOpHI/IHaTHO-BGKTOpHLIf/i METO/J ITPpU PCIICHUU T'COMECTPUUCCKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATDBI

JlmaHOCTHBIE  pe3ynbTaThl OCBOGHHSI IMPOTpaMMBI  ydeOHOro mpeameTra «MaremaTHKay
XapaKTepPU3yIOTCA:

I'paxnanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKAAHCKOW MO3UIMK OOYYArOIIErocsi Kak akKTUBHOTO U OTBETCTBEHHOTO
YJleHa POCCHICKOro OOIEecTBa, MpEACTaBICHHEM O MaTeMaTH4YeCKUX OCHOBaX (yHKIMOHUPOBAHHMS
Pa3IUYHBIX CTPYKTYD, SBICHUH, IPOIIETyp TPAXKIAAHCKOTO 00IIeCTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHHEM
B3aMMO/ICHCTBOBATh C CONMANBHBIMU UHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIIMSIMUA U Ha3HAUCHUCM.

IIaTpuoTHYecKkoe BoCINTAHME:

c(hOpMUPOBAHHOCTHIO POCCHICKOW TpaKJAaHCKOW HICHTHYHOCTH, YBAXKCHHS K TPOILIOMY U
HACTOSIIIEMY POCCHIMCKOM MaTeMaTUK{, LEHHOCTHBIM OTHOIICHHEM K JOCTHXKEHHUSIM POCCHHCKHX
MaTEeMaTHKOB M POCCHICKONH MaTEMaTHUYECKOW IIKOJBI, K MCIIOJB30BAHUIO 3TUX JIOCTIDKEHUH B JIPYTHX
HayKaX, TeXHOJOTHIX, chepax SIKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI 0 BOCTIMTAHUS:

OCO3HAHHEM [IyXOBHBIX LIEHHOCTEH POCCHICKOro Hapoaa; cOPMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHMS, dTHYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTHYECKUM MPUMEHEHHEM JOCTH)KCHHUU HAYKH U
JESITeIbHOCTHIO YIEHOTO; OCO3HAHUEM JIMYHOTO BKJIaAa B TIOCTPOECHUE YCTOWYMBOrO OYAyIIETo.

JcTeTHYeCKOe BOCIUTAHME:

ACTETHYECKUM OTHOIICHHWEM K MHpPY, BKJIFOYAs 3CTETHKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/iay, PEIICHUH, pacCyXJICHUH; BOCIPUUMYMUBOCTBI0 K MATEMaTUYECKHUM acIleKTaM
Pa3IUYHBIX BUIOB UCKYCCTBA.

DusuvecKoe BOCIMTAHUE:

c(hOpMHUPOBAaHHOCTHIO YMEHHUS TPUMEHSTh MaTeMaTH4eCKHe 3HAaHUS B WHTepecax 370pPOBOTO U
Oe3omacHOT0 00pasa XU3HM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 370POBBIO (3IOpOBOE IUTAHHE,
cOaaHCHPOBAHHBIN PEXUM 3aHSATHA W OTABIXA, PEryisipHas (Qu3WdecKkas aKTHBHOCTB); (U3NIECKOTO
COBEPIIIEHCTBOBAHMS, MTPH 3aHATHAX CIIOPTUBHO-03/I0POBUTEINBHOM JIEATENFHOCTEIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIOOWS; MHTEPECOM K pa3nudHbIM cdepam
mpo(heCCHOHANBHON JEeSTeNTFHOCTH, CBA3aHHBIM C MaTEeMaTHKOW M €€ TMPIIOKEHUSIMH, yMEHHUEM
COBepIIaTh OCO3HAHHBIA BHIOOp OyAymiei mpodeccur W Peaan30BBIBATH COOCTBEHHBIE >KU3HEHHBIC
TUTaHBI; TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oOBaHUIO M CaMOOOPa30BaHUIO Ha
MPOTSHKEHUH BCEHM JKWU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PEIICHHH NPAKTUYECKUX 3a7ad
MaTeMaTHYECKOW HATIPABICHHOCTH.

JKoJIOTHYeCKOe BOCTIUTAHUE:

c(OpMHUPOBAHHOCTHIO  DKOJIOTHMYECKOW  KYJNbTYpbl, IIOHNMaHWEM BJIHSHHAS  COIHMAIBHO-
9KOHOMUYECKUX MPOIECCOB Ha COCTOSHUE MPUPOIHON M COIMAIBFHOW CPEbl, OCOZHAHUEM TII00ATFHOTO
XapakTepa JKOJOTHYECKHX NpoOJieM; OpHeHTalueld Ha NpPUMEHEHHEe MaTeMaTHYeCKHX 3HaHWH s
pelreHus 3a1a4d B 00JIaCTH OKPY’KAIOMIeH Cpelbl, IIIAHUPOBAHUS TTOCTYIKOB U OIEHKHA WX BO3MOKHBIX
MOCJIEICTBUMN ISl OKPY’KAOIIEH Cpebl.

ILleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBaHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAayKW W OOIECTBEHHOW MPAKTHUKW, MMOHMMAaHWEM MaTEeMaTHYeCKON HayKH Kak c(ephl YeIoBedecKOu
JACATCIIbHOCTHU, DTaIllOB eé Pa3sBUTUA W 3HAYUMOCTHU JJISI PA3BUTHUSA LHUBWIM3AlWU; OBJIAJJCHUEM SA3BIKOM
MaTeMaTUKM W MaTeMaTH4eCKOM KyJ]I)TypOI\/'I KaKk CpE€ACTBOM TIIO3HAHUA MHpA, TOTOBHOCTLIO
OCYHICCTBIIATH NPOCKTHYIO U UCCICA0BATCIBCKYIO N€ATCJIbHOCTE MHANBUAYAJIbHO U B I'PYIIIIC.



METANPEIMETHBIE PE3YJIBTATBI

MeTaHpeI{MCTHHe PE3yJabTaThl OCBOCHHA MNPOTpaMMBbI y!{e6Hor 0 mOpeameTa «MaremaTuka
XapaKTCPU3YIOTCA OBJIAACHHUEM YHUBEPCAJIbHBIMU RO3HABAME/IbHbIMU deﬁcmeu;mu, YHUBEPCATIbHbIMU
KOMMYHUKAMUBHbIMU Oedcmeu;mu, YHUBEPCAIbHbIMU peCYIAMUSHbIMU oeticmeusmu.

1)

Vuuseepcarvuvie nosnasamenvuvle Oelicmeus, obecneuugaiom @Gopmuposanue 0aA306bix

KOZHUMUBHBIX HPOYEcco8 00yYaiomuxcs (0coeHue Memooo8 HNO3HAHUSL OKPYJICaAowezo Mupa,
NPUMEHEHUE JI02UYECKUX, UCCIeO08AMENbCKUX Onepayull, yMeHull pabomams ¢ uHgopmayueil).
Ba3oBble Jlornyeckue aeiicTeus:

BEISBIISTh U XapaKTEPU30BaTh CYIIECTBCHHBIC PU3HAKA MaTEMATHUESCKUX O0BEKTOB, IOHATHUH,
OTHONICHUH MEXIy TOHATHIME, (OPMYIUPOBATh OMPEICICHUS TOHSTUN; yCTaHABIUBAThH
CYIIIECTBCHHBIN MPU3HAK KJIACCU(PUKAIIK, OCHOBAHUS JIIsl 0000IIEHUS 1 CPABHCHHUS, KPUTCPUH
MIPOBOJIUMOTO aHAJIM3A;

BOCIIPUHUMATh, (OPMYyITUPOBaTh W TPeoOpa3oBBIBATh CYXKIEHHUS: YTBEPAUTEIbHBIE U
OTpHUIIATEIbHBIC, CIUHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC,

BBISIBIISITH MaTeMaTHYeCKHEe 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOpeuHs B (akrax,
NAHHBIX, HAONONEHWSIX W YTBEP)KIEHHUSIX; TMpenjaraTb KPUTEPUH ISl  BBIABICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUMI;

JlenaTh BBIBOABI C WCIOIH30BAHWEM 3aKOHOB JIOTHKH, MAEAYKTHBHBIX W WHAYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIBHO J0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHHUN (TIPSIMbIC U OT
MPOTHUBHOTO), BBICTpAaWBaTh apTryMEHTAIMIO, MPHUBOAWTH TIPUMEPHI W KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BEIOMpATh CIIOCOO pelieHus yueOHOU 3ajauu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BBIOMpaTh HAaUOO0JIEe OIXOASIIUN C YIETOM CAMOCTOSITEIHHO BIICIICHHBIX KPUTCPHEB).

ba3oBble ucciaenoBaTeIbCKIE JeHCTBHUS:

MCIOJIb30BaTh BOIPOCHI KaK HCCIIEAOBATEIbCKUH HMHCTPYMEHT IO3HAHUS; (OPMYIHUPOBATH
BOTIPOCHI, (PUKCUPYIOIIME NPOTHBOpPEYMe, MpoOieMy, YCTaHABIWBAThH HCKOMOE H JaHHOE,
(hopMUPOBAThH TUTIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINI0, MHECHUE;

MPOBOAUTH  CAMOCTOSTEIBHO  CIUIAHUPOBAHHBIA  AKCIEPHUMEHT,  HCCIIEOBaHUE 10
YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SIBICHHS, MPOIECCa, BBISBICHHIO
3aBHCUMOCTEH MKy OOBEKTaMH, SIBICHUSIMU, TPOIICCCAMH;

CaMOCTOSTENIBLHO (OPMYJIUPOBaTh OOOOIICHUS UM BBIBOJBI IO pe3yJbTaTaM IMPOBEASHHOTO
HaOJIO/ICHMSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTh MONYYCHHBIX PE3yJIbTATOB, BHIBOJIOB
1 0000IIEHHI;

MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATH MPEJOJIOKEHUSI O €ro
Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nundgopmanueii:

2)

BBISIBIISITH Ae(DUIUTHI MH(POpMAIMK, JaHHBIX, HEOOXOAMMBIX IJIi OTBETa HAa BONPOC M IS
peleHus 3a1aun;

BBIOMpAaTh ~ MHGOPMAIMIO W3  HMCTOYHUKOB  DA3IMYHBIX  THUIIOB,  AHAJIM3UPOBATH,
CHUCTEMAaTH3UPOBaTh M HWHTEPIPETUPOBaTh HHPOPMALUIO Pa3IUYHBIX BHIAOB U  (HOpM
MpeJCTaBICHUS;

CTPYKTYPUPOBAaTh MH(POPMAIMIO, MPEJCTaBIATh €€ B PAa3IMYHBIX (opMax, WILTIOCTPUPOBATH
rpaduyecky;

OILICHUBATh HaJI&KHOCTh HH(POPMALIUH 110 CAMOCTOSATEIHHO C(HOPMYIMPOBAHHBIM KPUTEPHSIM.
Vhueepcanvnvie Kommynukamuenwie Oelicmeus, obecneuugaom — cQopMUpoSaHHOCHb

COUUATIbHBIX HABBLIKOB 06)/'{61}01/141/060}1.



OO0menne:

BOCIIPUHMMATh M (DOPMYJIHMPOBATh CYXKICHHS B COOTBETCTBHM C YCIOBHSAMH M LEISIMH
00LIeHHsT; SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M IHCBMEHHBIX
TEKCTax, JaBaTh MOSICHEHUsS [0 XOAY PELICHHs 33/1a4d, KOMMEHTHPOBAThb IOJTy4YCHHbIN
pe3yJbTar;

B X0l OOCYXICHHUS 3aJaBaTh BOINPOCHI IO CYMIECTBY OOCYXTaeMoOW TeMbl, MpOOIEMBbI,
periaeMoi 3a1a4u, BHICKAa3bIBAaTh MIEH, HAICJICHHBIC HA MOMCK PEIICHUS; COMOCTABISTh CBOU
CYXKACHHMS C CY)KACHUSIMU APYTUX YYaCTHHKOB JUajora, oOHapy»XHBaTh pa3indde U CXOJCTBO
HO3HLMI; B KOPPEKTHOMH (opme GopMyIHpoBaTh pa3HOIIACHS, CBOU BO3PAXKECHHS;
NPEACTABIATh PE3yJbTaThl pEILICHHs 3aJadyd, SKCIEPUMEHTa, WCCICIOBAHUS, IIPOCKTa;
CaMOCTOSITEJIBHO BBIOMpaTh (OpPMAT BBICTYIUICHUSI C Y4YETOM 3aad IPE3CHTALUH |
0coOEeHHOCTE! ayAUTOPHH.

CoTpyaHn4ecTBO:

MOHUMATh M WCIIOJIb30BaTh MPEUMYINECTBA KOMAHJHOW W HHAMBHUIAYAIBHOW paOOTHI MpH
peltieHny y4eOHBIX 3ajay; NPUHUMATH II€JIb COBMECTHOW JESTEIbHOCTH, IUIAHUPOBATh
OpraHM3alMi0 COBMECTHOW pabOThI, pacIlpeneisaTh BUIbI padoT, JOrOBAPUBATHCS, 00CYXKIATh
MPOIIECC U PE3YbTAT PA0OTHI; 0000IIATE MHEHHS HECKOJBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTel (0OCykmeHus, oOMEH MHEHWH, «MO3TOBBIE
IITYPMBD) W HHBIC); BBIOJHATH CBOK YacTh PabOThl U KOOPJIUHHPOBATH CBOW JCHCTBHS C
JIPYTMMU YJICHAMU KOMAaHIIbI, OIEHHWBATh KAa4eCTBO CBOErO BKJIaga B OOIIMI MPOIYKT IO
KpUTEPUAM, CHOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie pecynamuenvie Oeiicmsus, obecneuueaiom @GOPMUPOBAHUE CMbICLOBLIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanms:

COCTaBJIATH IIJIaH, AJITOPUTM PELICHUS 3a/1a4H, BEIOUPATh CIIOCO0 PEIICHUs ¢ yIETOM
MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apIyMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHTHI pelieHU ¢ y4€TOM HOBOH MH(pOpMAIIKH.

CaMOKOHTPOJIb:

BJIa/IETh HaBBIKAMH ITO3HABATENFHOW peduieKCHH KaK OCO3HAHMS COBEPIIAeMBIX ACHCTBUN U
MBICITUTENIFHBIX ~ MPOILIECCOB, WX PE3yJbTaTOB; BIAJETh CIIOCOOAMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOIecca U Pe3yibTaTa perleHnsS MaTeMaTHIeCKOW 3a1a4uu;

MPENBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IPH PEIICHWUU 3aJlaud, BHOCUTh
KOPPEKTUBHI B JEATEIFHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, TAHHBIX, HAWJEHHBIX OMIHOOK,
BBISIBJICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBUC PE3YJIbTaTa IEIU U YCIOBUSM, OOBSICHITH MPUYHUHBI JTOCTHIKECHUS
WIH HEJOCTWKCHHUS pE3yJbTaTOB JCATCILHOCTHA, HAXOJWUTh OIIUOKY, JaBaTh OIEHKY
nproOPEeTEHHOMY OIBITY.



NPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBath NOHATUAMH: TOUKA, IPSIMasi, IIJIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX IPHU PELICHUN M€OMETPUUECKUX 3a/1ad.

OneprpoBaTh NOHATUSAME: MAPAIIIENBHOCT U IEPIEHIUKYIAPHOCTD NPSMBIX U IIIOCKOCTEM.

KnaccugumnupoBaTh B3auMHOE pacloNoKEeHHE NPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHATHUSMU: IBYTPAHHBIN YroJl, TpaHu IBYTPAHHOTO yria, peOpo JBYTPaHHOTO yIiia;
JMHEHHBIN yroJ IBYTrPaHHOro yria; rpajycHas Mepa JBYIPaHHOTO yIia.

OnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHUK, BBIMTYKJIBIA M HEBBIMTYKIBIH MHOTOTPAHHHK, JIEMEHTHI
MHOTOTPaHHHUKA, TPABUIBHBIA MHOTOTPaHHUK.

Pacno3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (IHpaMuia; TMpPH3Ma, NPSMOYTOJIbHBIHA
napajuiesienune]i, Kyo).

KnaccugunupoBaTh MHOTOTpaHHHKH, BBIOMpas OCHOBaHHsS IJis KiaccU(puKauuu (BBIMYKIIbIE H
HEBBINYKJIbIE MHOTOTPAHHHUKH;, TIpaBWIbHBIE MHOTOTPAaHHHKH; TpSIMble M HAKJIOHHBIE MPHU3MBI,
napaiesenuIeisl).

OneprpoBaTh NOHATUAMU: CEKylIas MIOCKOCTh, CEYEHNE MHOTOIPaHHUKOB.

OOBACHITH NPUHLIHUITBI TOCTPOEHUSI CEUEHHH, UCTIONB3Ys METOJL CIICAOB.

CTpouTh ceyeHHss MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBIMOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKH
U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (UTYpP: BH] CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaXOXACHUE TEOMETPUYECKHX BEIMYMH IO O0pa3luaM WM alropuTMam,
MIPUMEHSS U3BECTHBIE AHAIUTHYECKHE METOABI NP PEUICHUM CTaHJApTHBIX MaTeMAaTUYEeCKUX 3a/1ay Ha
BBIUMCIIEHUE PACCTOSTHUM MEXy ByMsI TOUKaMH, OT TOYKH /0 MPSIMOM, OT TOYKH 0 MIIOCKOCTH, MEXAY
CKpEIMBAIOLUMHUCS MIPSIMBIMHU.

Pemate 3amaun Ha HaxXOXAEHUE T'€OMETPUYECKUX BEIMYMH IO 00pasuaM WIH alroOpuUTMam,
INPUMEHSSI U3BECTHBIE AHATUTUYECKUE METOABI IIPU PELICHUU CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha
BBIYMCIICHHE YIJOB MEXIY CKPEIIMBAIOIIUMUCS MPSMBIMH, MEXIY MPSAMONH U IIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bobrancnate 00BbEMBI M IUIOLIAAM IOBEPXHOCTEH MHOTOIPaHHUMKOB (NpH3Ma, NUpPaMUAa) C
OpUMEHEHHEM (OpMyJ; BBIUUCIATH COOTHOIIECHUS MEXIy IUIOIAASAMHU IIOBEpXHOCTEH, 00BEMaMu
0JOOHBIX MHOTOTPAHHHUKOB.

OnepupoBarh MOHATHSMU: CUMMETPHS B NPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTb CHMMETPHH;
LIEHTP, OCh U IUIOCKOCTh CUMMETPUHU (PHUTYPBHI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HMHTEPHPETHPOBAaTH HH(DOPMAIMIO O MHPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUIypax, IPEACTABICHHYIO Ha YePTeXax U PUCYHKaX.

[IpumensTs reomeTpruueckue HakThl Al PELICHNS CTEPEOMETPUYECKUX 3a1ad, IPEANoararIinx
HECKOJIbKO IIar0B PEICHUs, €CIH yCIOBUS IPUMEHEHHS 3a1aHbl B SIBHOH (opmMe.

[IpumensTs npocreiiime NporpaMMHbIE CPEACTBA M AIIEKTPOHHO-KOMMYHHKALMOHHBIE CHCTEMBI
IPYU PEIICHUH CTEPEOMETPHUECKHX 3aaY.

[IpuBonnTs HpUMEpPH MAaTEMATUYECKUX 3aKOHOMEPHOCTEHl B NpHpOJE M JKU3HHM, PACIO3HABAThH
NPOSIBIIEHHE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHsTH MOMTyYeHHBIE 3HAHUS Ha MPAKTHKE: aHANU3UPOBATh peallbHble CUTYallUH U PUMEHSTh
W3y4YeHHBIE MOHATHA B IPOLECCE IMOMCKAa PELICHUS MaTeMaTH4eCKH C(OpMyIHMPOBaHHON NPOOJIEMBI,
MOJENUPOBAaTh peajbHble CUTYyallMd Ha $3bIKE I'€OMETPHUH, HCCIENOBATh IOCTPOCHHbIE MOAETH C
UCIIOJIb30BaHUEM TE€OMETPUYECKMX IMOHSATHH W TEOopeM, armapara anreOpbl; pemarh MNPaKTHYecKue
3aJ]a4i, CBSI3aHHBIE C HAXOKACHUEM T€OMETPUUECKHUX BETUUHH.



11 KJIACC

OnepupoBaTh TOHSATUSAMH: [WIMHIPUYECKAs TOBEPXHOCTh, OOpa3yIoNue IMINHAPUICCKON
MIOBEPXHOCTH;, IWJIMHJAP;, KOHUYECKAs MOBEPXHOCTh, 00pa3yronire KOHHYECKOH MOBEPXHOCTH, KOHYC;
cthepudeckas MOBEPXHOCTb.

PacriosnaBaTh Tejia BpaieHus (MUWIHHIP, KOHYC, cdepa H map).

OOBSCHATH CITOCOOBI MTOTYICHUS TEII BpaICHUS.

KrnaccuguimpoBaTh B3auMHOE pacrioyiokeHHe cephl U TUIOCKOCTH.

OnepupoBaTh MOHITHUSMH: MAPOBON CErMEHT, OCHOBAHUE CEIMEHTA, BBICOTA CETMEHTA; IIapOBOii
CJIOH, OCHOBaHUE MIAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CJI0s; IAPOBOH CEKTOP.

Bbrauciiate 00BEMBI M TUIOMANM TOBEPXHOCTEH TENl BpaIleHUs, TEOMETPUYECKHX Tell C
MpUMEHEHUEM (OPMYIL.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIUCAHHBIH B cepy U OMHCAHHBIH OKOJIO CQephr;
cdepa, BIMCaHHAS! B MHOTOTPAHHUK WITH TEJIO BpAIllCHHS.

BBIMHCIIATE COOTHOMICHUSI MEXTY TUTOIIAJIIMH [TOBEPXHOCTEH U 00bEMaMU TIOT00HBIX TEI.

Uzo0paxkaTh nzydaembie GUTypHI OT PYKH U ¢ TPUMEHEHUEM MIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BuImorHATE (BEIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYP: BHI CBEPXY,
cOOKy, CHH3Y; CTPOUTH CEUCHHUS TEIl BpAIllCHHS.

U3BnekaTh, WHTEPNPETUPOBATh U MpeoOpa3oBbIBaTh HHOQOpMAIMIO O TPOCTPAHCTBEHHBIX
FeOMETPHUECKUX UTYpax, MPEJCTABICHHYIO Ha YepTexax U PHCYHKaX.

OnepupoBaTh MOHITHEM BEKTOP B MPOCTPAHCTBE.

BBITIONHATE NEHCTBUSL CIIOKEHWS BEKTOPOB, BBIYMTAHHS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha
YHCII0, O0BICHATH, KAKMMHU CBOMCTBAMHM OHHU 00J1a7aloT.

[TpuMeHSTh IPaBUIIO MapaJUICIICIIHITCA.

OnepupoBath MOHITHUSMU: JCKAPTOBBI KOOPJMHATHI B MPOCTPAHCTBE, BEKTOpP, MOIYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOPa, YIroJ MEXKIY BEKTOpPaMH, CKAJISPHOE MPOU3BEICHHUE
BEKTOPOB, KOJUTMHECAPHBIC U KOMIUIAHAPHBIC BEKTOPBHI.

Haxomuth cymMMy BEKTOPOB M MPOU3BEJICHHUE BEKTOpAa HA YHCJIO, Yrojl MEXIY BEKTOpaMH,
CKaJISIPHOE MPOU3BEICHUE, PACKIIAIBIBATH BEKTOP TI0 ABYM HEKOJUTMHEAPHBIM BEKTOPaM.

3anaBaTh IIOCKOCTh YPAaBHCHHEM B JICKAPTOBOW CHUCTEME KOOPIUHAT.

[IpumeHsTh TeOMeTpUYecKre (HaKThI YIS PEIICHUS CTEPEOMETPUICCKHX 3aJ/1ad, MPE/IoJaratonmux
HECKOJIBKO II1ar0B PEIICHUS, €CITH YCIOBYSI IPUMEHEHUS 3aaHbl B SIBHOU (hopMe.

Pemats npocrefinme reoMeTprUUeCKUe 3a71a9i Ha MPUMEHEHUE BEKTOPHO-KOOPANHATHOTO METO/IA.

Pemath 3a1aun Ha TOKa3aTEICTBO MATEMATUYECKUX OTHOIIEHUH M HAXOXKICHUE TEOMETPUICCKIX
BEJIMYMH MO 00pa3liaM WM aJIFOPUTMaM, MPUMEHSS M3BECTHBIC METOIBI MPH PEIICHUH CTaHIapTHBIX
MaTeMaTHYECKUX 3aj1ad.

IIpumeHsATs IPOCTEHIINE MPOTPAMMHBIE CPEJACTBA U 3JIEKTPOHHO-KOMMYHUKALMOHHBIE CUCTEMBI
MIPH PEIICHUH CTEPEOMETPUUCCKHX 3a/1a4.

[TpuBOaUTh TIPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJE M JKHU3HU, PACIO3HABATH
MPOSIBJICHUE 3aKOHOB I'€OMETPHH B UCKYCCTBE.

IIpuMeHATh OTYYEHHBIE 3HAHUS HA IIPAKTUKE: aHAIU3UPOBATH PEAIBHBIE CUTYALIMA U IPUMEHSTh
W3y4YeHHbIE TIOHSATHA B MPOIECCE TMOKMCKA PELICHUS MaTeMaTH4ecKu cPOpMYyITHMpPOBaHHOW MPOOIIEMBI,
MOJICIUPOBATh peallbHbIE CHUTYyallMd Ha S3bIKE T'C€OMETPHH, HCCIEN0BATh MOCTPOCHHBIC MOJCITH C
UCTIOJIb30BAaHHEM TEOMETPUYCCKUX TMOHATHA W TeopeM, ammapara anreOpbl; peliaTh NPaKTUYeCKue
3a]1a4M, CBA3aHHbBIC C HAXOXJICHUEM T€OMETPUICCKUX BEINYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB DJ1eKTPOHHBIE
Ne HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Kontpoabnsie  IIpakTuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTeJIbHbIE
padoTsI padoTsI
pecypcsl
bu6 OK
1 BBeneHue B cTepeOMETPHUIO 10 h;tIpSJ,I:I;I/(r)T:.CeI:jaS(])_f).ru
2 [IpsiMBle M IIIOCKOCTH B IPOCTPAHCTBE. 12 1 Bbu6mmoreka LIOK
ITapaaaensHOCTh MPSIMBIX M TUIOCKOCTEH https://m.edsoo.ru
3 IleprieHAUKYISIPHOCTD TIPSIMBIX U 12 bubmuoreka [IOK
IUIOCKOCTEH https://m.edso00.ru
4 v . oCKoC 10 1 butnuoreka [JOK
TJIBI MEX/TY TIPSIMBIMHA U TTOCKOCTSIMHU https://m.edsoo.ru
bubnunorexa [JOK
M 11 1
> HOTOTPAHHIICH https://m.edsoo.ru
. bu6mmoreka [JOK
6 OO0BEMBI MHOTOTPaHHHUKOB 9 1 https://m.edsoo.ru
7 IToBTOpenwue: ceye accTo 4 1 Bubmiorexa HOK
BTOpPEHHE: CEUCHHUS, PACCTOSHUS U YTIIBI https://m.edsoo.ru
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 5 0



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

11 KJIACC

KoanuecTBo yacoB DJ1eKTPOHHBIE
HaumeHoBaHMe pa3esioB U TeM (uudposbie)
Ne ni/m Konrtpoabusie  IIpakTHueckme
nporpamMmal Bceero odpa3oBaTebHbIE
padoThI padoTsI
pecypcsl
bu6mmoreka [JOK
T 12
©/1a BpatleHHs https://m.edsoo.ru
bubnunorexa [JOK
O0Bé 5 1
HEMBLTEN https://m.edsoo.ru
Bexkrops! u WHATEI B IPOCTPAHCTB 10 1 bubmorexa HOK
eirop OoPA POCTpACTBe https://m.edsoo.ru
[NoBTOpeHue, 0000IICHNE, CHCTEMATH3AIHS 7 1 bubnunorexa [JOK
3HaHUH https://m.edsoo.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

IHOYPOYHOE INTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO Yacon

Bcero

KonTposabHbie
padoTsI

IIpakTu4yeckune
padoTsI

Jara
U3yveHus

DJ1eKTPOHHBIE
nudpoBkIe
o0pa3oBaTeJIbHbIE

pecypcebt

OCHOBHBIE MTOHATHSI CTEPEOMETPUH: TOUKA,
npsiMasi, MII0CKOCTh, MPOCTPAHCTRO. [IpaBuia
HU300paKeHHS HA PUCYHKAX: H300pasKeHHS
IUTOCKOCTEH, MapauIebHbIX MPSIMbIX
(0Tpe3KoB), CepeIUHBI OTPE3Ka

Tlonsarus: MEpEeCCKAOIMECA MIIOCKOCTH,
NepeCcCKaroImuecs npsamas 1 I0CKOCTh

Tlonsrus: MEPECCKAOUINECA ITIIOCKOCTH,
NepeCCKaroImuecs npsamas 1 miI0CKOCTh

3HAKOMCTBO C MHOI'OI'paHHUKaMU,
I/I306pa)KCHI/Ie MHOT'OI'paHHUKOB Ha PUCYHKaAX,
Ha IPOCKIMUOHHBIX YEPTEIKAX

Hauansabie cBeneHns 0 Kyde 1 mupamMuie, ux
Pa3BEPTKU U MOJICIH.

HavaneHbie cBefieHus 0 KyOe U MUpaMue, ux
pa3Béptku u Moaenu. CeueHus
MHOTOTPaHHUKOB

[TonsiTre 06 aKCMOMAaTHYECKOM TOCTPOSHHUH
CTEPEOMETPHUU: aKCUOMBI CTEPEOMETPUU

TTousaTHE 00 AKCHOMATUYIECKOM MOCTPOCHUH
CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH H
CJICJICTBUS M3 HUX

Pemrenune 3aga4 mo TeMe: aKCHOMBI
CTCPCOMCTPUH U CICACTBUA U3 HUX




Pemrenne 3amau no treMe: " aKCHOMBI

10 CTEPEOMETPHUH U CIEACTBUS U3 HUX"
BsanmMHoe pacrnionoskeHue IpsMbIX B

11 MIPOCTPAHCTBE: TIEPECEKAIONITHECS,
napasuieNIbHbIe M CKPEIIMBAIOIINECS MPSIMbIC
[NapannensHOCTh MPSIMBIX U IUNIOCKOCTEN B

12 MIPOCTPAHCTBE: MapalyieNbHbIE TIPSIMBIE B
MIPOCTPAHCTBE; MAPAIIIENEHOCTD TPEX
TIPSMBIX.
[NapannensHOCTh MPSIMBIX U IUNIOCKOCTEN B

13 npocTtpaHcTie: [lapannensHoCTh MPsSAMON 1
IUTIOCKOCTH

14 VYTIBI C COHANpPABICHHBIMU CTOPOHAMH

15 VYros Mexxay NpsIMBIMH B TIPOCTPAHCTBE

16 Pemrenne 3amay o Teme: "yrITbl MEXITY
MIPSIMBIMH B TIPOCTPAHCTBE"

17 ITapannensHOCTh MIOCKOCTEN: NapalielbHbIe
IUTOCKOCTH

18 CBolicTBa MapayseNbHbIX IOCKOCTEN

19 IIpocreiime npocTpaHCTBEHHBIE GUTYPHI Ha
TUTOCKOCTH: TETpadp, Ky0, mapauieenumne

20 [MocTpoenue ceuenuit

21 ITocTpoenue ceuenuit
Kontponsnas padota no teme "[Ipsimbie u

22 IUIOCKOCTH B IIpocTpaHcTBe. IlapamieasHoCTh
MPSIMBIX U TNIOCKOCTEN"

93 [eprieHAUKYASPHOCTE MPSIMOI U TIOCKOCTH:
MIEPIICHANKYJISPHBIE IPSIMBIE B TIPOCTPAHCTBE

24 IIpsimblie mapajuienbHbIE U

MIEPIICHANKYIISPHBIE K TIIOCKOCTH




HpHMI:IC napaJlyICJIbHBIC U

25 MIEPIICHIUKYIIIPHBIE K TUIOCKOCTH

26 [Ipu3Hak nepreHANKYIIPHOCTH IPSIMOH U
TUIOCKOCTH

27 TIpu3Hak nepneHuKyIIpHOCTH MPSIMON U
IJIOCKOCTH

28 Teopema o npsAMoi EPIEHANKYIIPHON
TUIOCKOCTH

29 Teopema o npsiMOil EPIEHTUKYIIIPHON
TUIOCKOCTH

30 Pemenwne 3amau mo teme: "
MIEPIICHIUKYIISIPHBIE MPSAMBIC K IIIOCKOCTH"

31 [lepnieHUKYIIAp ¥ HAKIOHHBIC: PACCTOSHUE
OT TOYKH J0 TUTOCKOCTH.

32 [lepieHauKYyIAp ¥ HAKJIOHHBIE: PACCTOSHIE
OT MPSIMOH JIO TUTOCKOCTH
[lepnieHauKyIAp ¥ HAKJIOHHBIE: PACCTOSHIE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT
MPSMOU JI0 TUIOCKOCTH

34 Pemrenne 3amay o Teme: "MIEPIICHIAUKYIISP U
HaKJIOHHBIE"

35 VYTIbI B IPOCTPAHCTBE: YIOJI MEXITY MPSMOM
Y TUTOCKOCTBIO

36 JIByrpaHHBIN yroJ, JIMHEHHBIN yroi
JIBYTPAHHOTO yTJIa

37 JByrpaHHbIil yroJ, JUHEHHBIN yroma
JIBYTPaHHOTO YTJIa

38 [TepneHIUKYIAPHOCTH TUIOCKOCTEH: MPU3HAK
MEPIEHANKYIISIPHOCTH ABYX IUTOCKOCTEH

39 [lepreHAUKYIAPHOCTD TIOCKOCTEH: MPU3HAK




NCPHNCHAUKYIAPHOCTU ABYX IIIOCKOCTCH

40

Pemienue 3amay no teme: "mpu3HAK
NEPIEHIUKYIIPHOCTH IBYX IUIOCKOCTEN"

41

Teopema 0 TpEX MepreHINKYIIsIpax

42

Teopema 0 TpEX MepreHIuKYIIsIpax

43

Pemrenne 3amau o Teme: "Teopema o Tpéx
nepneHuKyspax”

44

Kontposbnas padoTa no Temam
"TleprIeHAUKYISIPHOCTE IPSIMBIX U
mIockocTe". "YTibl MEXTy IPSIMBIMH H
TJIOCKOCTSIMU"

45

Tlonsarue MHOTrOrpaHHrkKa, OCHOBHBIC
OJIEMCHTBI MHOT'OI'PaHHHKA, BBIITYKJIBIC 1
HECBBIITYKJIBIC MHOT'OT'PAHHUKH, pa3BépTKa
MHOT'OI'paHHUKa

46

[Ipu3ma: N-yronsHas mpu3Ma; TpaHu U
OCHOBAHUS MPU3MBI; TIPsIMasi U HAKJIOHHAS
MPU3MBbI; OOKOBas U TIOJTHASI TTIOBEPXHOCTh
TIPU3MBI

47

TTapannenenumnen, NpMOYTOJbHBINA
napajieJICIUIe U ero CBOMCTBA

48

[Mupamuna: N-yronpHas nupaMuaa, rpaHu U
OCHOBaHHWE MUPaMUJIBL; OOKOBAs U MOJIHAS
MOBEPXHOCTH ITUPAMUJIbL; IPAaBUIIbHAS U
ycedéHHas MUpaMuaa

49

[IpaBWIIEHEIC MHOTOTPAHHUKH: TTOHITHE
MIPaBUIILHOTO MHOTOTPAHHUKA; TIPaBUIIbHAS
MpU3Ma 1 IpaBUIbHAS MUPAMHU/IA;
MpaBUIIbHAS TPEYTOJbHAS MUPaMUIa U
MIPABIJIBHBINA TETPAdIP; KyO




HpCI[CTaBJ'IeHI/Ie O IpaBHUJIbHBIX

50 MHOTOTPaHHHKAX: OKTA3p, NOAEKAdAp U 1
UKOCadIp.
CumMeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCUTENBHO TOYKH, MPSIMOH, TNIOCKOCTH.
51 DJIEMEHTHI CHMMETPHH B IpaMUAaX, 1
napasuieICIUIeaax, MPABUIbHBIX
MHOTOTPaHHUKAX
59 Brrunciienne 31eMeHTOB MHOTOTPaHHUKOB: 1
pEOpa, TUaroHasu, yribl
[Tnomaab 60KOBO# MOBEPXHOCTH M MOJHOM
53 ITOBEPXHOCTH MPSMOU MPHU3MBI, TUTOMIAIb 1
OCHOBaHHi1, TeopemMa 0 OOKOBOH ITOBEPXHOCTH
MPSMON MPU3MBI
[Tnomaab 60KOBO# MOBEPXHOCTH M MOJHOM
54 TTOBEPXHOCTH MPABUIBHOHN MAPAMHU/IBI, 1
TeopeMa o TUIomaIu OOKOBOM MOBEPXHOCTH
yCeuEéHHON MUpaMUbl
55 Kontponbnas pabota no teme 1
"MHororpaHHuku"
56 [MonsTHE 00 00BEME 1
57 O0BEM TUPaMHUITBI 1
58 O0BEM yceu€HHONM MUpaMUIBI 1
59 Pemenue 3amau o teme: "O0bEM mupamusr'” 1
60 Pemenue 3amau mo teme: "O0bEM mupaMusr'” 1
61 O0BEM ITPU3MBI 1
62 O0BEM ITPU3MBI 1
63 Pemenue 3agad no teme: "OO0bEM npu3MBI" 1
64 Kontpossnas padota o teme "OOBEMBI 1

MHOTOTPaHHHUKOB"




[ToBTOpeHme, 0000IICHHE CHCTEMAaTH3AIUS
65 3Hanuil. [locTpoenue ceuenmii B
MHOTOTPaHHUKE

[ToBTOpeHMe, 0000IICHHE CHCTEMAaTH3AIUS
3HaHUU. BeIunciieHne paccTosHul: MEXIY
66 JIByMsI TOUKaMH, OT TOYKH JIO IPSMOM, OT
TOYKH J10 TUIOCKOCTH, MEXKIY
CKPELIMBAIOLIIMUCS MPSIMBIMH

67 HroroBast KOHTpOJIbHAsI paboTa

[ToBTOpeHme, 0000IICHHE CHCTEMATH3AIUS
3HaHUU. BeIunclieHUE YTI0B: MEXY

68 CKPELIMBAIOLIUMUCS MPSIMBIMH, MEXKILY
TPSIMOM ¥ IIOCKOCTBIO, IBYTPAHHBIX YTIIOB,

YTJI0B MCXKAY IIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabHblie
padoThI

IIpakTHYeckne
padoThI

Jara
U3yYeHHs

JJIeKTPOHHBIE
uudposBbie
o0pa3oBaTeJIbHbIE

pecypcsbl

Cdepa u map: ueHTp, panuyc, JuameTp;
IUTONIA/b TOBEPXHOCTH Cephl

Bzaumuoe pacronoxenue chepsl 1
TUIOCKOCTH;, KacaTellbHas ITIOCKOCTh K
cdepe; momans chepsl

HzobOpaxenue chepsl, mapa Ha MIOCKOCTH.
Ceuenns mapa

Hunmuaapuyeckas TOBEPXHOCTb,
o0Opa3yrolue MITHHAPUICSCKON
MMOBEPXHOCTH, OCh IIWIHHIPUYECKON
MTOBEPXHOCTH

[{unuHAp: OCHOBaHMS M OOKOBas
MOBEPXHOCTh, 00PA3yIOIasi ¥ OCh; TUIONIAIb
OOKOBO#1 U MOJIHOM ITOBEPXHOCTH

N300paxeHne UIMHAPA Ha IIOCKOCTH.
Paspéprka mumaapa. CedeHus muIuHapa
(TLTOCKOCTHIO, TTAPAIIICIIEHOM WITH
TIePIICHANKYIJISIPHON OCH ITAIMH/IPA)

Konudeckast moBepXxHOCTH, 00pa3yromue
KOHUYECKON TTOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOW MOBEPXHOCTHU

Konyc: ocHOBaHuME U BepllnHA,
00pa3yrorias ¥ och; IIONaab OOKOBOH 1
MOJIHON TTOBEPXHOCTH

VYceu€HHbIi KOHYC: 00pa3yIolne 1 BBICOTA;




OCHOBaHMS U OOKOBas HNOBCPXHOCTH

N3o0pakeHne KoHyca Ha TNIOCKOCTH.
Pa3Béprka koHyca. CedyeHus KoHyca

10 (TIIOCKOCTHIO, MapajieIbHOW OCHOBAHUIO, U
TJIOCKOCTBIO, MMPOXOIAIICH Yepe3 BEPIIUHY)

1 KoMmOuHanus Ten BpaiieHus u
MHOTOTPaHHUKOB
MHOrorpaHHuUK, ONMCAHHBINA OKOJIO C(ephl;

12 cthepa, BIMcaHHass B MHOTOTPAaHHUK WJIH B
TEJIO BpalleHUs

13 [Nonsitue 06 06bEMe. OCHOBHBIC CBOICTBA
00BEMOB Te

14 O0BEM UIIMHAPA, KOHYCa

15 O6BEM mapa u mwomags chepol
[TomoOHEIE Tena B MPOCTPaHCTBE.

16 CoOTHOIIEHUS MEXKTY TUTOIIAISIMHU
MMOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEIT

17 KontponbsHas pabora mo remam "Tena
Bpamienus" u "O0beMbl Ten"

18 BekTop Ha IIIOCKOCTH U B MPOCTPAHCTBE

19 Crno’keHre U BEIYUTAHIE BEKTOPOB

20 YMHOKEHHE BEKTOPa Ha YHCIIO
Paznoxxenue BekTopa no TpéM

21 HEKOMIUTaHAPHBIM BekTOpaM. [IpaBuio
napaenenumeia

29 Penrenue 3ana4, cBSI3aHHBIX € IPUMEHEHHEM
MIpaBWJI AEUCTBUM C BEKTOpaMHU
[IpsmoyroneHas cucTeMa KOOpIUHAT B

23 npoctpancTBe. KoopauHathl BekTOpa.

IIpocreiinve 3aga4n B KOOpAMHATAX




24

VYron mexay Bektopamu. CkansipHoe
MIPOU3BEICHUE BEKTOPOB

25

Brruucnenue YTJI0OB MCXKAY MPAMBIMU U
IIJIOCKOCTAMU

26

KoopanHaTHO-BEKTOPHBIN METO1 IPH
pELICHUU TeOMETPUUCCKUX 3374

27

KontponbHas padora o Teme "BekTopsl u
KOOPAHWHATHI B IPOCTPAHCTBE"

28

[ToBTOpeHue, 0600MICHNE U
cucreMaTH3ays 3HaHui. OCHOBHBIE
¢urypsl, GaxTbl, TEOPEMBI Kypca
IUTAHUMETPUHI

29

[ToBTOpeHue, 0600MICHNE U
cucremaTtnsanus 3HaHuil. OCHOBHbIE
¢Gurypsl, QpaxTbl, TEOpEMBbI Kypca
IUTAHUMETPUHI

30

[ToBTOpeHue, 0600MICHNE U
cUcTeEMAaTH3aIvs 3HaHuH. 3a1aun
IJIAHUMETPHUH W METOBI UX PEIICHIS

31

[ToBTOpeHue, 0600IMICHNE 1
cucTeMaTH3allus 3HaHWH. 3a1a9u
TUTAHUMETPHH U METOJBI MX PEIICHHS

32

[MoBTOpenue, o0o0IICHHE U
cucreMaTH3ays 3HaHui. OCHOBHBIE
¢urypsl, GaxTbl, TEOPEMBI Kypca
CTepeOMETPHH

33

Hrorosasi KOHTpOJIbHAS paboTa

34

[ToBTOpenue, 0600IMICHNE 1
CUCTeMAaTH3alUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITIPOINECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JUISA YYEHUKA

* MatemaTuka: anredpa v Hadajla MaTeMaTHIECKOTO aHanm3a, reomeTpus. ['eomerpus, 10-11
knaccel/ Atanacss JI.C., byry3os B.®., Kagomues C.b. u npyrue, AKiimoHepHOE 00IIEeCTBO

«3narenbctBo «IIpocBeiieHue

METOJUYECKHUE MATEPUAJIBI JJI51 YUUTEJA

I'eomerpus 10 -11xi1. YaeOnuk mist o0meodpa3oBaTenbHBIX opranusanmii, JI.C.AtanacsH, C.b.
Kanomues u ap. ,M.: IIpocBenienue 2021r., nuaaktudeckue Matepuaisl o reometpun 10,11 knace,
b.I".3uB, M.: IIpoceemienue 2020r.,I'eomeTpust,. Tunossie 3ananus, U.B. Amenko, C.A. lllectakoB.

M.: Ilpoceemenue 2023r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubmmnoreka L{OK https://m.edsoo.ru, POIII



