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HOACHUTEJBHASA 3AIIMCKA

Pabouas nporpamma yuye6HOro kypca «I'eomerpus» 0a30BOro ypoBHs sl 00y4YarOIIUXCs
10 —11 kmaccoB pa3paboTtana Ha ocHoBe dDenepasbHOrO rocy1apcTBEHHOIO 00pa30BATEIBHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
IPEIbABISEMBIX K MaTEMaTHUECKOMY OOpa30BaHUIO, U TPaJULMIl pOCCUICKOrO0 0Opa3oBaHUS.
Peanuzanuss  mporpaMmbl  oOecrieuyuMBaeT — OBJIAJCHHE  KJIIOUYEBBIMM  KOMIIETEHUMSIMH,
COCTABJIIOLIMMH OCHOBY JUIsl CaMOpa3BUTHSL M HENPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OO0IIEKYJIbTYPHOIO, IMYHOCTHOT'O U II03HABATEIIBHOTO PA3BUTHSI IMYHOCTH 00Y4arOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOro Kypca T€OMETPHH Ha YpPOBHE CpEIHEro oomero o0pa3oBaHUs
0OyCITOBJICHA TPAKTHYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
00ydYeHHUs TEOMETPUH B HANPABICHUU JIMYHOCTHOTO PA3BUTHS O0yJaromIMXcs, (GOPMUPOBAHUS
(GYHKIIMOHATBHOW MAaTEMaTHYEeCKOH TPaMOTHOCTH, HM3Y4YCHHS JAPYrUX YYeOHBIX IUCIMILINH.
PazButne y oOydaromiuxcsi NMPaBHIBHBIX MPEICTABICHUH O CYIIHOCTH W MPOUCXOXKICHUU
TFCOMETPUYCCKUX a0CTPaKIMi, COOTHOIICHUH PEAIbHOTO U UACAIBHOTO, XapaKTepe OTPAKCHHS
MaTE€MaTU4YeCKOW HAyKOM SIBJICHUH M IIPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK W pOJIM MAaTeMaTHYCCKOTO0 MOJCIMPOBAHUS B HAyYHOM TIO3HAHMM W B TIPAKTHKE
CHOCOOCTBYeT (OPMHPOBAHUIO HAyYHOIO MHPOBO33PCHUS YYAIIMXCSI, a TaKXKe KavecTB
MBIIUICHUSI, HEOOXOIUMBIX JIJISl a/1allTAl[MU B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcss OJHUM W3 0a30BBIX IPEJAMETOB HA YpPOBHE CPEIHEro OOIIero
oOpa3oBaHMs, TaKk Kak 00ECreYrBaeT BO3MOXKHOCTh W3YYCHHUS KakK JWCIHMILIAH €CTECTBEHHO-
HAYYHOI HaIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormdeckoe MpblluieHue, (GopMupyemMoe MpuU H3yYEeHUH OOYYArOIIMMUCS MOHSITHHHBIX
OCHOB TCOMETPHH H TIIOCTPOCHHH IICTIOYKH JIOTHUYECKUX YTBEPKICHUH B XOJe pPEIICHUS
TEOMETPHUYSCKHUX 3a/1ad, YMEHHE BBIIBHUTAaTh M OINPOBEPraTh THUIIOTE3BI HEMOCPEICTBEHHO
UCIIONB3YIOTCSl TPU PEIICHUWH 33/7a4 €CTeCTBEHHO-HAyYHOTO IIMKJIA, B YAaCTHOCTH U3 Kypca
(hU3MKH.

YMeHue OpueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIaCTSIX
JESATSIIbHOCTH 4esioBeka. OpHeHTaIs JeioBeka BO BPEMEHHU M MPOCTPAHCTBE — HEOOXOAMMOe
YCIIOBHUE €T0 COLUATBHOTO OBITHSA, (hOpMa OTPaKEHHUS OKPYKAIOIIEr0 MUPA, YCIOBUE YCIIEITHOTO
MIO3HAHUS u AKTUBHOTO npeoOpa3oBaHus JEHCTBUTEIILHOCTH. OnepupoBanue
MIPOCTPAHCTBEHHBIMH 00pa3aMu OOBEAMHSICT pa3HbIC BHJIBI YYCOHOH U TPYTOBOW JIEATEIHHOCTH,
SBIIICTCS OJHMM W3 TPO(ECCHOHATHLHO BaXXHBIX KauyecTB, ITO3TOMY aKTyaJbHa 3ajada
dbopMUpOBaHUS y 00yUYaOLUXCS TPOCTPAHCTBEHHOTO MBIIUICHHS KaK PA3HOBUIHOCTH 00pa3HOTO
MBIIUICHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B MOJTOTOBKE K MPAKTUYECKOW NEATEIHHOCTH IO
MHOTHM HampaBJICHUSIM.

Llens ocBOEHUS ITporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpPOBHE OOyUECHHS
— o0mieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE DPAa3BUTHE OOYJArOMIMXCS 4Yepe3 obecredeHue
BO3MOXXHOCTH TPUOOPETEHUS U HCIOIH30BAHUS CUCTEMATHUYECKUX T€OMETPUUYCCKUX 3HAHUN U
NEHCTBUH, CIEU(PUIHBIX TEOMETPHUH, BO3SMOXXHOCTH YCIIEITHOTO TIPOIOJIKCHUST 00pa30BaHUs 110
CHEIHATBHOCTSM, HE CBS3aHHBIM C MPHUKJIATHBIM HCIIOJI30BAaHUEM T€OMETPHHU.

[Tporpamma o reoMeTpun Ha 6a30BOM YpOBHE IIpeIHA3HAUEHA AJIs1 00YJIAIOIIUXCS CPeTHEH
IIKOJIbI, HE WCIBITHIBABIINX 3HAUUTENBHBIX 3aTPyJHEHUH Ha ypOBHE OCHOBHOTO OOIIETO



obpazoBanus. Takum oOpazom, oOydaromipecss Ha 0a30BOM YpOBHE JOJKHBI OCBOWUTH 0OIIWe
MaTeMaTHYECKUE YMEHUs, CBSI3aHHbIE CO CeUn (KON TeOMETPUN U HEOOXOAUMBIE ISl KHU3HHU B
COBpeMEHHOM o0mecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YUUTh T€OMETPHIO Ooliee
ri1yOOKO, €ciii B JalbHEHIIEeM BO3HUKHET HEOOXOJUMOCTh B I'€OMETPUYECKHUX 3HAHUAX B
npodeCcCHOHATIBHOM 1A TEIbHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHBIMU 3aa9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJIaccax SIBIISIOTCA:

(GbopMHpOBaHUE MPEACTaBIECHUS O T€OMETPUU KaK 4acTH MUPOBOM KyJIbTYpbl M OCO3HaHHE €&
B3aMMOCBSI3H C OKPYXKAIOLIUM MUPOM,;

¢dopMHpoBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAX M TeJax BPAlICHUS KaK O BaKHEHIINX
MaTEMaTHYECKUX MOJEIIAX, O3BOJIAIOIIUX ONUCHIBATh U U3Y4aTh Pa3HbIEC SBJICHUS OKPYKAOLIEro
MUDA;

dbopMUpOBaHHE YMEHMsSI pacllo3HAaBaTh Ha YEPTEkKaxX, MOJENSIX U B pEAIbHOM MHUPE
MHOTOTPaHHUKH U T€Jla BPaIlCHMUS,;

OBJIJICHUE METO/IaMH PELICHUs 3ajjady Ha IMOCTPOEHUS Ha M300paKEHUSAX MPOCTPAHCTBEHHBIX
(uryp;

(GopMUpOBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU IOHSATUSMU O MHOTIOIPDAaHHUKax M Telax
BpaIllEHUsI U UX OCHOBHBIMH CBOMCTBaMU;

OBJIa/ICHUE AITOPUTMAMH PELICHUsI OCHOBHBIX THUIIOB 3ajay; (POPMUPOBAHUE YMEHHUS IPOBOAUTH
HECJIOKHBIE I0Ka3aTeIbHBIE PACCYKICHUSA B XOJ€ PELICHHs CTEPEOMETPUUECKUX 3aa4 U 3a1a4 ¢
MPAKTUYECKUM CO/IEPKAHUEM;

pPa3BUTHE WHTEJUIEKTYaJIbHbIX UM TBOPYECKUX CIIOCOOHOCTEH O00ydaroluxcs, MO3HAaBATEIbHOU
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUMN, KpUTUYHOCTH MBILIUICHHUS;

dopmupoBaHne  (QYHKIMOHAIBHOM  I'pDaMOTHOCTH, PEJIEBAHTHOM TE€OMETpPUM:  yMEHHUE
pacrno3HaBaTh IPOSBIECHUS TEOMETPUUECKUX MOHIATHUH, 0ObEKTOB U 3aKOHOMEPHOCTEH B peabHbIX
JKU3HEHHBIX CUTyallUsX W TpPU H3YYEHHHM JIPYyrUX Y4YeOHBbIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMYIMpPOBATH MX Ha S3bIKE T€OMETPUU M CO37aBaTh
TEOMETPUUYECKUE MOJIEIHU, NPUMEHATh OCBOEHHBIM TI'€OMETPUUYECKUN amnmapar [Uuisl peLIeHHs
MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIIPETUPOBATh U OLICHUBATh ITOJYYEHHbIE PE3YJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO TPOTPAMMBI SIBIISIETCS BKIIFOUEHUE B KYpC CTEPEOMETPUH B
HayaJie ero U3y4yeHus 3a/1ay, peliaeMblX Ha YPOBHE UHTYUTUBHOT'O MO3HAHUS, U ONPEACIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M
MPOCTPAHCTBEHHOTO  MBIIUICHUS, CTHUMYJIHPYET TMPOTEKaHHE WHTYUTUBHBIX IPOIIECCOB,
MOTHUBHPYET K JalbHEHILIEMY N3YUEHUIO NPEAMETA.

[Ipeamourenue OTAAETCS HArIATHO-KOHCTPYKTUBHOMY METONY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKOU
JesITeNIbHOCTH. Pa3BruTHE MPOCTPAHCTBEHHBIX MPEACTABICHUH y yUalllUXCsl B Kypce CTepEOMETPUH
MPOBOAMTCA 3a CUET pELIeHHUs 3aJad Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa3oB M 3ajay Ha
ONEepUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue obOpaza MPOBOIUTCS C OMOPOH Ha
HarJsIHOCTh, @ ONEPUPOBAaHUE 00Pa30M — B YCIOBUSAX OTBJICUEHUS OT HATJISTHOCTH, MBICTIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COACPKaHUS.

OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHuKn», «lIpsiMble U IIJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus», «Bekropsl u
KOOpJMHATHI B IPOCTPAHCTBE». POPMUPOBAHNE JTOTMUECKUX YMEHUN paclpeAesieTcsl HE TOIbKO



M0 COJAEPKATeNIbHBIM JIMHHUSIM, HO W MO0 ToxaM oOOydeHWs Ha YpPOBHE CpEIHEero OO0MIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHbIM 0 ToAaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl  OBJQJICHUE TI'E€OMETPUYCCKHMMH TOHATUSMH WM  HaBBIKAMH  OCYIIECTBIISIOCH
MOCIIEOBATEIHbHO M IMOCTYHATENbHO, C COOJIIOJICHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY Ir€OMETPUIECKHX MPEACTABICHUI 00yJarOIIMXCs,
pacmupsisi ¥ yriayousisi e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuu orBoautcs 2 yaca B Henento B 10 kimacce u 1 yac B Hegenmo B 11
KJ1acce, BCero 3a JiBa roga oOyueHwus - 102 y4eOHBIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

HpSIMbIe H IVIOCKOCTHA B IPOCTPAHCTBE

OcHOBHbIE MOHATHUS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTb, ITPOCTpaHCcTBO. loHsTHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
cKpewmuBawpmuecss npsambsie. llapannenbHOCTh NpPAMBIX M INIOCKOCTEH B MPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IPOCTPAHCTBE; MAPAIUIETBHOCTh TPEX NPSIMBIX; MNapaUIeIbHOCTh
NpSAMOM M IUIOCKOCTH. YTJIBI C COHAIPaBJICHHBIMU CTOPOHAMH; YroJl MEXKIy IpPSMbIMU B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TiockocTei. [IpocTeiime mpocTpaHCTBEHHBIE (PUTYPHI HA TIOCKOCTH: TETPadp,
Ky0, mapaJuiefienune; IoCTPOCHUE CEUCHU.

[lepieHAMKYASIPHOCTh MPAMOM M IUIOCKOCTH:  IMEPHNEHAUKYJSPHBIE TMpsAMbIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAUICIbHBIE W IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYIISIPHOCTH MIPSAMO U INIOCKOCTH, TEOPEMA O MPSMOM NEPHEHANKYIIAPHON IIIOCKOCTH.
VYTI1bl B IPOCTPAHCTBE: YroJ MEXIAY NPSAMON U IUIOCKOCThIO; IBYTPAHHBIN yroJl, JIUHEUHBIA Yroj
JIBYrpaHHOro yria. [IeprneHIuKynsp M HaKJIOHHBIE: PAacCTOSHUE OT TOYKH N0 IIIOCKOCTH,
paccTostHie OT IPSMOM 10 TUIOCKOCTH, POEKIHs (PUTYpHI Ha TUIOCKOCTh. [lepneHInKynspHOCTD
IJIOCKOCTEM: MpU3HAK MNEpPHEHAUKYISIPHOCTH JABYX Iulockocteil. Teopema o  Tpéx
NepPHEHANKYISIPaAX.

MHoOrorpaHHuKHu

[ToHsiTHE MHOrOrpaHHMKAa, OCHOBHBIE DJJIEMEHTHl MHOTOIPAaHHUKA, BBINYKIBIE U
HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOTOrpaHHKKA. [Ipu3ma: N-yronbHas npusma; rpaHu
¥ OCHOBaHHUS MPU3MBI; MPsMasi U HAKJIOHHAsI IPU3MbI; OOKOBAs U TMOJIHAS IOBEPXHOCTH MIPU3MBIL.
[Tapannenenunen, NpsMOYroJIbHBIM Mapajuiesienunes U ero cpoiictea. [Iupamupa: N-yroiaeHas
nupamMuJa, TpaHU M OCHOBAaHHE MHUpaMUIbl, OOKOBas W TMOJHAs TMOBEPXHOCTh MHUPAMHUIBL;
npaBuUjbHAs W yCceu€HHas MUpaMua. OJIEMEHThl TPU3Mbl W mupamuibl. [IpaBuiibHBIC
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTOIPAHHUKA; MpPaBWIIbHAS MpU3Ma M NpaBUIIbHAs
MUpaMKJIa; IPaBUJIbHAS TPEYTOIbHASI TUPAMKJIa U IPABUIIBHBIN TeTpasap; KyO. [IpeacraBnenue o
MPaBWJIBHBIX MHOTOTPAHHUKAX: OKTadAp, JOACKadIp U ukocarap. CedeHus Npru3Mbl U MUPAMUIBI.

CummeTpusi B IIPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, NMPAMOH, IUIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B TUpaMuax, napauiejenuneax, NpaBUibHbIX MHOTOTPAaHHUKAX.

Brruncnenue 3meMeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHaiu, yriasl. [Inomans 00KoBoiA
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIA/lb OCHOBaHHI, TeOpeMa 0 O0KOBOM
MOBEPXHOCTU NpsiMOM mpusmbl. [Inomans GO0KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBHIIbHON
MUPAMHUJIBL, TEOPEMA O TUIOMIAIN Yceu€HHOM mupamuabl. [Torstre 06 00bpéme. OOBEM MupamMuIsbl,
MIPU3MBI.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMAASMH MOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KUIIACC

Tesa BpameHus



[Munuaapuueckas MOBEPXHOCTh, O00pa3ylolMe IUIMHAPUYECKOH TMOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LlMmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolie KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpa3yromias M OCh; IUIOIAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3ylollie W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIalb MOBEpXHOCTU cdepbl. BzaummHoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miomanb chepsl.

N3o00pakeHue e BpalieHus: Ha II0cKocTu. Pa3BépTka LUIUMHIpA U KOHYCA.

KomOuHanuu Tten BpamieHus ¥ MHOTOTPaHHMKOB. MHOIOTpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUsI.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00béMe
IPSIMOYTOJIBHOTO NapaJijiesienumneaa 1 cieacTBus u3 He€. O0béM nunuHapa, konyca. O0bEM 1mapa
Y TUTOIIATb CEPHI.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BEMaMU ITOOOHBIX TE.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPHCHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapasienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockoctu u B ipocTpaHncTBe. CloKeHue 1 BBIYUTaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. IlpaBmiio
napajuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBUI C BEKTOpaMHU.
[TpsimoyronbHass cucreMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl Bektopa. IIpocreiimme
3a7a4yl B KOOpJAMHATax. YTroil Mexay BekTopamu. CKalsgpHOE NPOU3BEICHUE BEKTOPOB.
Boruncnenue yrioB MexAy NpSMBIMU U IUIOCKOCTAMHU. KOOpIuHATHO-BEKTOPHBIA METOJ MpU
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE PE3yNbTaThl OCBOCHHS IPOTrpaMMbI yueOHOro mnpenMera «MaTemaTukay
XapaKTepPU3YIOTCS:

I'paxknanckoe BocnuTanue:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKOW TO3MIMH OOydYarolerocs Kak aKTHBHOTO |
OTBETCTBEHHOI'O WIE€HAa POCCHUHCKOro OOIIECTBa, MPEICTABICHUEM O MaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYpP, SBJICHHH, NPOLEAYp TpPaXkJIaHCKOTO O0OIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMATHHBIMU WHCTHTYTAMH B
COOTBETCTBUH C UX PYHKIMSIMH U HA3HAYCHUCM.

IlaTpuoTHYecKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNCKOMN IPAXKIAHCKOM MACHTUYHOCTH, YBRKECHHUS K MPOIILJIOMY U
HACTOSIIIEMY POCCUHCKONW MAaTeMAaTHKH, IEHHOCTHBIM OTHOIIEHUEM K JIOCTHUKEHHUSM POCCUUCKHUX
MaT€MaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

OCO3HAHUEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapona; CcHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOMYUBOTO OYAYIIETO.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKJIIOUYas JCTETHKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuvyHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCIUTAHHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHSIThH MaTeMaTH4YeCKue 3HaHUsA B HHTEpecax
310poBOTO U Oe3omacHoro o0Opas3a >KW3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (uznueckas
aKTHUBHOCTH); (PU3UUYECKOTO COBEPIIECHCTBOBAHUSA, TIPU 3aHATUSIX CIOPTUBHO-030POBUTEIIHHON
JIeITEIBHOCTEIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccHoHaTBEHON NEITeTbHOCTH, CBSI3aHHBIM C MATEMATHKON M €€ MPUIOKCHUSIMU,
YMEHHMEM COBeplIaTh OCO3HAHHBIN BBHIOOP Oyaylieil mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO Ha TPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANIPaBICHHOCTH.

IKO0JI0THYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYJIbTYpPhl, MOHUMAHHEM BIHUSHUS COLUATBHO-
SKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHHUE MNPUPOJHOM W COIMAIBHOW Cpeibl, OCO3HAaHUEM
r00aMbHOTO  XapakTepa JKOJOTHYECKHUX  MpoOJieM; OpHEHTAIllield Ha  IpUMEHEHHUE
MaTeMaTUYeCKUX 3HAHWUU JJIsl pEHIeHUs 3a7ad B 00JIACTH OKpYKAroIIeH cpeipl, TIIaHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPY>KAtOIIEH Cpeibl.

LeHHOCTH HAYYHOT0 MO3HAHUA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKOW HAayKH Kak chepbl
YEJIOBEUECKON JIEATEIIbHOCTH, 3TAIOB €€ Pa3sBUTUA U 3HAYMMOCTH IS Pa3BUTHUS LIMBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKU U MaTEMaTHYECKON KyJIbTYpPOU KaK CPEICTBOM ITI0O3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBJIATH IPOEKTHYIO M UCCIIEN0BATEIIBCKYIO JESATEIBHOCTh HHAUBUIYAIbHO
U B TpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTtrukay
XapaKkTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMl,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00y yalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe 102UYEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:

BBISIBJISITH M XapaKTEPH30BaTh CYIIECTBEHHbIC MPU3HAKU MAaTEMATHYECKUX OOBEKTOB, MOHATHUH,

OTHOIICHUNA MEXIy TOHATHSIMH, (OPMYIUPOBATH OINPEACICHUS TIOHATHI; YCTaHABJIUBATH

CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMH, OCHOBAHUS JIJIsl 000OLICHNUS U CPAaBHEHUS, KPUTEPUHU

MPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBaTH W MNPEOOpPa3OBHIBATH CYXACHUS: YTBEpAUTEIbHBIE U

OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

BBISBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTHBOPEYHS B (haKTaX, TaHHBIX,

HAOMIOJIEHUSAX U YTBEPXKACHUSX; MpeJiaraTb KPUTEPUU IJIS BBISIBICHHUS 3aKOHOMEPHOCTEH U

IIPOTUBOPEYUH;

JIeJIaTh BBIBOJIBI C HCIIOJIB30BAaHMEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W HWHIYKTUBHBIX

YMO3aKIIIOYeHUH, YMO3AKIIIOUSHU TI0 aHAJIOTHH;

MPOBOANTH CAMOCTOSATEIHHO JIOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKICHHUH (TMpsSMble W OT

MPOTUBHOTO), BBICTpAaWBaTh AapryMEHTAIMIO, TPUBOAUTH MPUMEPHl U  KOHTPIPUMEDHI;

000CHOBBIBATh COOCTBEHHBIC CYXJCHHSI U BHIBOJIBI;

BbIOMpaTh crnoco0 pelieHuss yueOHOW 3a/lauu (CpaBHUBATh HECKOJIBKO BAapUAHTOB pPEIICHUS,

BBIOMpaTh HaNOOJIee MOIXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).
ba3oBrble uccienoBare/bCKue 1eHCTBHA:

UCTIOJIF30BaTh BOIPOCHI KaK HCCIIEAOBATEILCKANH HMHCTPYMEHT MO3HAHUS; (OPMYIHPOBATH

BOTIPOCHI, (UKCHUPYIOIIHE NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE W JIaHHOE,

(dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOANUTH CAMOCTOSITENIbHO CIUITAHUPOBAHHBIM SKCIIEPUMEHT, UCCIIEOBAHUE TI0 YCTAHOBJICHHUIO

0COOEHHOCTEH MaTeMaTH4ecKoro OOBEeKTa, SIBICHHS, MPOIecca, BBISIBICHUIO 3aBUCUMOCTEH

MEXIy 00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO (OpMYyITUpOBaTh O00O0OIIEHUS M BBIBOABI MO pe3ydbTaTaM IPOBEAEHHOTO

HAOIIOICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJAOB U

00001IeHN;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIABUTaTh MPEINOJOKEHUS O €ro

pPa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ nnopmanmeii:



BBISBJIATH ACPUIUTH MH(OPMALUU, JAHHBIX, HEOOXOAMMBIX Jii OTBETAa Ha BONPOC WU JJIs
pelleHus 3a1auH;
BBIOMPATh MH(OPMAIIHIO U3 UCTOYHUKOB PA3IMYHbIX TUIIOB, AaHAIN3UPOBAThH, CHCTEMATH3UPOBATh
U MHTEPIPETUPOBATh HH(OPMALIUIO PAa3IMYHbIX BUJOB U (HOPM MpeICTaABICHHUS;
CTPYKTYpUPOBaTh HH(POPMAIIMIO, MPEICTaBIATh €€ B pa3iMuHbIX (Popmax, HILUIIOCTPUPOBATH
rpaduvecKu;
OLIEHUBATh HAAEKHOCTh HH(OPMAIMH MO CAMOCTOSATENBHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) VHhusepcanvhvle KOMMYHUKAMUGHbIE Oelicmeus, 00ecneuusarom c@hopmupoeanHoCms
COYUANBHBIX HABLIKOB 00YYAIOUWUXCA.

Oo0menne:
BOCIIPHHUMATH ¥ ()OPMYIIMPOBATH CYXICHHUS B COOTBETCTBUU C YCIOBUSAMH U LENSIMU OOIICHUS;
SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TMCbMEHHBIX TEKCTaX, 1aBATh
MOSICHEHUS 110 X0y PEIICHUS 3a]1a4yl, KOMMEHTUPOBATh MOJYYE€HHbIN PE3yJIbTaT;
B X0J1e 00CYKACHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1a€MO TeMBI, POOJIEMBI, peIIaeMOi
3a/1ayM, BBICKA3bIBATh W], HALIEJICHHbIC HA TIOUCK PEIICHHUS; CONOCTABIIATH CBOU CYXACHHUS C
CYXKICHHUSIMH JIPYTHX YYaCTHHKOB JUAJIOra, OOHApyXKUBaTh pa3jvuude M CXOJCTBO IMO3UIUI; B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,
IOPEJCTaBISITh PE3YyNbTAaTbl PELICHUS 3aJauyd, OKCIIEPUMEHTa, WCCIEIOBaHMs, IPOEKTa;
CaMOCTOSITENIEHO BRIOUPATh (POPMAT BBICTYIUICHHS C YIETOM 3aa4 MPE3ECHTALNU U OCOOCHHOCTEH
ayJIUTOPHH.

CorpyanunuecTBo:
MOHMMATh U UCNOJIb30BaTh MPEUMYILIECTBA KOMAH/IHOM U MHANBUAYAIBHON paOOTHI TP PELLICHUU
yueOHBIX 3aja4; MPUHUMATh L€Jb COBMECTHOH NeATeNbHOCTH, IJIAHUPOBATh OPTaHH3aLINIO
COBMECTHOM paboThl, pacmlpeneisTh BUIbl pabOT, JOroBapHBAThCSA, OOCYKIaTh Mpolecc U
pe3yiabTaTr paboThl; 0000IaTh MHEHUS! HECKOJIBKUX JIFOJIeH;
y4acTBOBATh B TPYMNIOBBIX (hopmax paboThI (00CYKIeHUsI, 0OMEH MHEHH, «MO3TOBBIE IIITYPMBI»
Y MHBIE); BBIMOJIHATH CBOIO YaCTh paOOThI U KOOPAMHUPOBATh CBOU JEMCTBUS C IPYTUMH WIEHAMU
KOMaH[Ipl; OLIEHMBAaTh KadyeCcTBO CBOEro BKJIaga B OOWMH NPOAYKT MO KPUTEPHSIM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CMoiCio8blxX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanus:
COCTaBJIATH TJIaH, AITOPUTM PELICHUS 3a]]auH, BEIOUPATh CIIOCO0 peIIeHUs ¢ yU4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUaHTHI peIIeHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:
BJAJICTh HABBIKAMU IIO3HABATEIbHOW pPE(IEKCHMH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUUA U
MBICJIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB; BJIAIETh CIIOCOOAMHU CAMOIIPOBEPKU, CAMOKOHTPOJIS
mpolecca U pe3yJsibTaTa pelieHusl MaTeMaTH4ecKol 3a/1auH;
MPEBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTH ITPH PEILICHUH 3a/1a4H, BHOCUTH KOPPEKTHBBI
B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAH/IEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEIH U YCIOBUIM, OOBACHATh MPUUYUHBI TOCTUKEHUS WU
HEJOCTH)KEHUS PE3YyJIbTaTOB AEATEIbHOCTH, HAXOIUTH OMIUOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY
OTIBITY.



IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh MOHATUAMU: TOUKA, IPAMAas, IJIOCKOCTb.

[TpyuMeHsTh aKCHOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX NPU PEIIEHUU F€OMETPUUECKUX
3az1ad.

OnepupoBaTh MOHATHAMU: MAPAUIENBHOCTh M IMEPHEHIAUKYISIPHOCTh HPSAMBIX U
IIJIOCKOCTEH.

KnaccugunupoBars B3aUMHOE pacloI0kKeHHUE IPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHAMHU: JABYTPAaHHBIM Yroj, TpaHW JABYIPAaHHOTO yriia, pedpo
JBYTPAHHOIO yIJjia; JUHEHHBINA yroJl ABYrPaHHOTO YIJIa; IpaJyCHas Mepa JIByrpaHHOIO yrIja.

OnepupoBaTb MOHATHUSMHU: MHOTOIPaHHHMK, BBIMYKJIBI M HEBBITYKJIBI MHOTOIPaHHUK,
3JIEMEHTHI MHOTOTPAaHHUKA, IPaBUIbHBIA MHOTOIPaHHHUK.

Pacrio3HaBaTth OCHOBHBIE BUJbl MHOTOI'PDAaHHUKOB (IHMpaMuja; IpusMa, NpsMOYTrOJIbHBIN
napajuiejenumnes, Kyo).

KnaccupunupoBarb MHOTOrpaHHUKHM, BBIOMpass OCHOBaHUS JJIs  KIaccU(UKALUU
(BBIIYKJIbIE M HEBBINYKJIblE MHOTOTPAHHUKHU; IPaBWJIbHbIE MHOTOTPAaHHUKHU; MpsMble U
HAKJIOHHBIE TIPU3MBI, TapajlIeICIUIIEb]).

OnepupoBaTh NOHATUSAMU: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOIPAaHHUKOB.

OOBACHATH NPUHLUIIBI IOCTPOSHUS CEUEHHM, UCTIONB3YSl METO/L CJIEOB.

CtpouTh ceueHUs] MHOTOIPAaHHUKOB METOOM CJIEJO0B, BBINOJIHATH (BBIHOCHBIE) IJIOCKUE
YepTEekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemats 3a1aun Ha HaXOXKAEHUE TEOMETPUUYECKUX BEJIMYMH 110 00pa3IiaM Uil ajJropuTMam,
IIPUMEHSISI U3BECTHBIE AHAJMTUYECKHE METOABI NPU PEIIEHUU CTaHAAPTHBIX MATEMAaTHUECKHUX
3a/1a4 Ha BBIYHCIICHUE PACCTOSHUN MEXIy IBYMsS TOUKAaMHU, OT TOUKH 1O IMPSIMOH, OT TOUKH 0
IJIOCKOCTH, MEXAY CKPEINBAIOIUMUCS IPSIMBIMHU.

Pemats 3a1aun Ha HaXOXKAEHUE TEOMETPUUYECKUX BEJIMYUH M0 00pa3am Wi allropuTMam,
IIPUMEHSISI U3BECTHBIE AHAJMTUYECKHE METOABI NPU PEIIEHUU CTaHAAPTHBIX MATEMaTHUECKHUX
3a7ad Ha BBIYMCIICHHE YIJIOB MEXJYy CKPEIIMBAOIMMUCSA MPSAMBIMH, MEXAYy HNpSIMOU U
IJIOCKOCTBIO, MEXKY IJIIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI U TIIOHIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MIpU3Ma, MHUpaMua) ¢
npUMeHeHHeM (pOpMyYIT; BBIYUCISITh COOTHOIIEHHS MEXKIY IJIOLIAIIMU [TOBEPXHOCTEH, 00BEMaMu
NOJO0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSIMU: CHUMMETpPUS B IPOCTPAHCTBE; IEHTP, OChb U IJIOCKOCTh
CUMMETPUH; HEHTP, OCh U INIOCKOCTh CHMMETPHH (PUTYPHI.

N3Bnekatb, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH MH(POPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumensTb reoMmerpuueckue (akTbl [ PELIEHUS CTePEeOMETPHUYECKHX — 3ajad,
MPEIOJIaratoiuX HECKOJbKO IIaroB PELIEHUs, €CIIM YCJIOBUS NMPUMEHEHUs 3a/laHbl B SBHOM
dopme.

ITpuMeHsATh TpOCTEMIINE MPOTPAMMHBIE CPENCTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3a]au.

[TpuBoaNTE mpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U IKU3HHU,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.



[IpumeHsTh TONydyeHHBbIE 3HAHUS Ha MPAKTUKE: aHAJM3UPOBATh PEajbHbIE CUTYallMU U
NPUMEHATh HW3Y4YEHHBIE TMOHATHUS B  IMPOLIECCE TOMCKA  PEIICHUS  MaTeMaTH4YeCKU
c(OpMyIIMPOBAHHON MPOOIEMBI, MOJICIMPOBATh PEATbHBIC CUTYAllMd HA S3BIKE TCOMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJEIU C HCIHOJIB30BAaHHEM TI'€OMETPUYECKUX TOHATUNH U TEOpeM,
anmnapara ajireOpsbl; peniaTth NpakTUYecKue 3a1a4u, CBI3aHHbIE C HAXOXKJACHUEM [€OMETPUUECKUX
BEJIUYMH.

11 KUIIACC

OnepupoBaTh NOHATHIMHU: [IHJIHHIPUYECKAst TOBEPXHOCTh, 00pa3yONIHe [IHIHHIPHYSCKON
NOBEPXHOCTH; LWIMHJIP; KOHUYECKAs IMOBEPXHOCTh, 00pa3yroline KOHHYECKOH OBEPXHOCTH,
KOHYC; cpeprueckasi IoBEpXHOCTb.

Pacrnio3HaBath Tena BpameHus (IHIUHIDP, KOHYC, cdhepa u map).

OOBSACHATH CITOCOOBI MOJTYYCHHS TEJT BPAIICHHUS.

KrnaccudunupoBaTs B3aHMHOE pPacoNiOKEHUE CPEPhI U IITOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMCHTA,
IIAPOBOM CJIOH, OCHOBAHKE IIIAPOBOTO CJIOsS, BBICOTA IIAPOBOTO CJIOS; MAPOBOM CEKTOP.

Bbruuciate 00bEMBI U TUIOMIAAN TTOBEPXHOCTEH TE BpallleHHs, TEOMETPHUECKUX TEl C
pUMEHEHUEM (HOPMYIL.

OnepupoBaTh MOHSATHSAMHU: MHOTOIPAaHHHUK, BIUCAHHBIA B cepy U OINHMCAHHBIH OKOJIO
cdepsr; chepa, BIiFicaHHAs B MHOTOTPaHHUK HITK TEJIO BPAIICHUS.

BBI4ucISTh COOTHOMICHHS MEKAY IUIOIIAASIMHU TOBEPXHOCTEH M 00BEMaMH OJJOOHBIX TEJI.

N300paxaTh u3ydaemble (QUTYpbl OT PYKH W C NPHUMEHCHHEM MPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB.

BeIMonHATE (BBIHOCHBIE) TUIOCKHE YePTEXU U3 PHUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUA
CBepXy, COOKY, CHM3Y; CTPOUTH CEUCHHUS TEJ BPALICHUSI.

HM3BiekaTh, HHTEPIPETUPOBATH U TPEOOPA30BHIBATH MH(POPMAIIHUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YePTEkKaxX U PUCYHKAX.

OmnepupoBaTh MOHSATHEM BEKTOP B ITPOCTPAHCTBE.

BBIMOMHATE EHCTBUS CIOKEHHS BEKTOPOB, BBIYUTAHUSI BEKTOPOB M YMHOXKEHHUSI BEKTOpa
Ha YHCII0, OOBSICHATh, KAKUMU CBOMCTBAMH OHHU 00JIaaf0T.

[IpuMeHATh paBUIIO MapasuIeNICNIIE A,

OnepupoBaTh MOHSATHSIMH: JEKApPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YTOJN MEXIY BEKTOpaMH, CKaIIPHOE
NPOU3BEJICHNUE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPBI.

Haxoauth cyMMy BEKTOPOB ¥ TPOU3BEACHUE BEKTOPA HA YHCIIO, YIOJ MEXIY BEKTOPaMH,
CKaJISIPHOE TIPOU3BEJICHUE, PACKIIAABIBATH BEKTOP TI0 IBYM HEKOJTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPaBHEHHEM B JICKApPTOBOW CHCTEME KOOp/NHAT.

[lpumeHsATh TeoMeTpuueckre (aKThl ISl pEIHICHHS CTePEOMETPUYECKUX —3ajad,
IPE/INOJIAraroluX HECKOJIBKO IAroB PEIICHUs, €CJH YCJIOBUS NPUMEHEHHs 3aaHbl B SIBHOM
dopme.

Pemath npocreiinime reoMmeTpudeckue 3aaul Ha IPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
MeTo/1a.

Pemrate 3amaum Ha J0Ka3aTeNbCTBO MATEMATHYECKMX OTHOMICHHHA W HaXOXKICHHE
TEOMETPUYECKUX BEIMYHMH MO0 00pas3laM WM alrOpUTMaM, NPUMEHsIS U3BECTHBIC METOMBI MPH
pELICHUH CTaHIAPTHBIX MATEMaTUYECKUX 3a7ay.



[IpuMeHATh mpocTellne NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKHX 3a/1a4.

[TpuBoauTh, nOpHUMEpPHl MaTEMaTHUUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE M KU3HH,
pacno3HaBaTh NPOSBICHUE 3AKOHOB F'€OMETPUH B UCKYCCTBE.

[IpuMeHATh NOJIy4eHHBIE 3HAHMSI HAa NPAKTUKE: aHAIU3UPOBATh pPEaJbHbIE CUTyallud U
OPUMEHATh  M3YyYEHHBIE TOHATUS B  IIPOLECCE IIOMCKAa PELIEHUs  MaTeMaTU4YeCKU
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEATbHbIE CHTyallud Ha S3bIKE T'€OMETPHH,
UCCJIEI0BATh NTOCTPOEHHBIE MOJEIU C MCIOJIb30BAHUEM TI'€OMETPUUYECKHX IOHATUM U TEOpEM,
anmnapara ajireOpbl; peniaTth NpakTUYecKue 3a1a4u, CBI3aHHbIE C HAXO0XKJACHUEM [€OMETPUUECKUX

BCIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsinuecTBO 4acoB JJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NPOrpaMMblI Bcero 06H TPOJABHEIC pﬁaRanecm/le o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesi
1 BBenenmne B crepeoMeTpuio 10 https://resh.edu.ru/
5 [IpsiMble U TIOCKOCTH B HNPOCTPaHCTBE. 12 1 https://resh.edu.ru/
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [MeprneHIUKyIApPHOCTD IPAMBIX U INIOCKOCTEH 12 https://resh.edu.ru/
4 VYTbl MEKIY IPSAMBIMU U IJIOCKOCTSIMU 10 1 https://resh.edu.ru/
5 MHoOrorpaHHHKN 11 1 https://resh.edu.ru/
6 OOBEMBI MHOTOTPaHHUKOB 9 1 https://resh.edu.ru/
7 IToBTOpEHME: CEUECHMUS, PACCTOSTHUS U YIIIbI 1 https://resh.edu.ru/
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KITIACC

KoJsinuecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne i/ IpOrpaMMEI Beero KoﬁnTpo.m,HLIe HpﬁaRTn'{ecmle 0BPA30BATETbHBIE
padoThI padoThI pecype
1 Teuna Bpamienus 12 https://resh.edu.ru/
2 OOBEMBI TEI 5 https://resh.edu.ru/
3 BekTopsl 1 KOOpAMHATEI B IPOCTPAaHCTBE 10 https://resh.edu.ru/
4 HOBTOPGHI/IG, 00o0111eHue, cucTeMaTH3aIys 7 1 https://resh.edu.ru/
3HaHUN
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

Jara
HU3yUYeHH s

JJIeKTPOHHBbIE U(PPOBBbIE 00pa3oBaTebHbIE
pecypcsl

OCHOBHBIE MOHATHUS CTEPEOMETPUU:
TOUKa, MpsiMasi, IIIOCKOCTb,
npoctpancTso. [IpaBuna
1300pakeHNs Ha PUCYHKAX:
M300paXeHUS IIOCKOCTEH,
napajiesIbHbIX MPSAMBIX (OTPE3KOB),
CepeHbI OTPE3Ka

https://resh.edu.ru/subject/lesson/4756/start/203542/

Ilonstus: MNEPCCCKAOIHECCA
IIJIOCKOCTH, IEPECCKAIOIIUCCA
InpsamMas 1 1mI0CKOCTb

https://resh.edu.ru/subject/lesson/4756/start/203542/

IlonsTus: MepeceKarommecs
IIJIOCKOCTH, IEPECCKAIOIIUCCA
IpsamMas v 1mJI0CKOCTb

https://resh.edu.ru/subject/lesson/4756/start/203542/

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha
PHUCYHKaX, Ha TPOSKITHOHHBIX
gepTekax

HauanpHubie cBenenns o kyoe u
UpaMyuie, UX pa3BEPTKH U MOJIEIH.
CeueHnst MHOTOTPAaHHUKOB

https://resh.edu.ru/subject/lesson/4912/start/23573/

HauanpHabie cBenenus o kyoe u
UpaMuie, UX pa3BEPTKH U MOJIEIH.
CeueHnss MHOTOTPAaHHUKOB

https://resh.edu.ru/subject/lesson/4912/start/23573/

IToHsATHE 00 AKCUOMATUYECKOM
MTOCTPOCHHH CTEPEOMETPHH:



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/

AKCHUOMBI CTEPEOMETPUU U
CICOCTBUA N3 HUX

INousarue 06 akCHOMaTHIECKOM
MMOCTPOCHHUH CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U
CIEACTBHS U3 HUX

INousarue 06 aKCHOMaTHIECKOM
MMOCTPOCHHUH CTEPEOMETPHUH:
aAKCHOMBI CTEPEOMETPUHU U
CIEACTBHS U3 HUX

10

IlousiTe 06 aKCMOMAaTUYECKOM
MTOCTPOCHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH 1
CIEICTBUS U3 HUX

11

B3anMHOe pacnonoxeHue npsMbIx
B IIPOCTPAHCTBE: MEPECEKAIOIINECS,
NapajuleJIbHbIE U CKPEILUBAIOLIUECS
IIpsIMbIE

https://resh.edu.ru/subject/lesson/6133/start/272668/

12

[TapaiensHOCTh IPSIMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:
NapajuleJIbHbIC NPSAMBIE B
IIPOCTPAHCTBE; MapAJICIbHOCTD
TPEX MPSIMBIX

https://resh.edu.ru/subject/lesson/6129/start/131672/

13

[TapamiensHOCTH IPSIMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:
[TapamrensHOCTE IPSIMON U
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/6129/start/131672/

14

VYTIBI ¢ COHANPaBICHHBIMHU
CTOpPOHAMHU

https://resh.edu.ru/subject/lesson/6063/start/21120/

15

VYros MexIy NpsSMBIMU B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6063/start/21120/

16

VYron Mexay npsSMbIMU B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6063/start/21120/



https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/

[TapannenbHOCTh MIOCKOCTEH:

17 https://resh.edu.ru/subject/lesson/6129/start/131672/
napajuieJbHbIe MIOCKOCTU

18 Colictsa TapaICILHEIX https://resh.edu.ru/subject/lesson/6129/start/131672/
IJI0CKOCTEN
[Ipocreiimme MpocTpaHCTBEHHBIE

19 (buUryphl Ha TIOCKOCTH: TETPadIp,
KyO, apajuieenumne/I

20 [TocTpoenue ceueHuii https://resh.edu.ru/subject/lesson/4912/start/23573/

21 [TocTpoenue ceueHuii https://resh.edu.ru/subject/lesson/4912/start/23573/
KonTponbhas padota no teme

29 "[IpsiMbIe ¥ TIJIOCKOCTH B
npoctpanctse. [lapamiensHOCTh
MPSAMBIX U IIOCKOCTEHR"
[lepneHMKyIAPHOCTD NPSMOM U

23 IIJIOCKOCTH: TIEPIICHIUKYIIIPHBIE https://resh.edu.ru/subject/lesson/4724/start/20411/
MIPSIMBIC B TIPOCTPAHCTBE

24 Ipsmble napaiieibHpic n https://resh.edu.ru/subject/lesson/4724/start/20411/
NEPHNCHAUKYIIAPHBIC K IIJIOCKOCTH

25 IpsmbIe napaiienbHbIe o https://resh.edu.ru/subject/lesson/4724/start/20411/
MIEPIEeHIUKYISIPHBIE K MJIOCKOCTH

26 HpmH?K MEPICTIMKYTAPHOCTH https://resh.edu.ru/subject/lesson/4757/start/20566/
MPSIMOM U TUIOCKOCTH

27 HpmeK HEPICHIMKYTAPHOCTH https://resh.edu.ru/subject/lesson/4757/start/20566/
MIPSIMOM U TUIOCKOCTH

o8 Teopema o npsamon
MEePIEHANKYISIPHON TIJIOCKOCTH

29 Teopema o npsmon
MEePIEHANKYISIPHON TIJIOCKOCTH

30 Teopema o npsmon

MEePIEeHIUKYISIPHOM MII0CKOCTH



https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4757/start/20566/

31

[lepnieHIUKYNSIp U HAKIIOHHBIE:
paccTostHue OT TOYKH JI0
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM
J10 IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/start/221519/

32

[lepnieHquKymsp U HAKJIOHHBIE:
paccTosiHUE OT TOYKH J10
IIJIOCKOCTH, PACCTOSIHUE OT NPSIMOM
JI0 IJIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/start/221519/

33

[lepneHquKymnsp U HAKJIOHHBIE:
paccTosHUE OT TOUKH J10
IIJIOCKOCTH, PACCTOSTHUE OT MPSMOM
JI0 IJIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/start/221519/

34

[lepneHquKymnsp ¥ HAKJIOHHBIE:
paccTosiHUE OT TOUKH J10
IIJIOCKOCTH, PACCTOSTHUE OT MPSIMOM
J0 IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/start/221519/

35

VYTIuIBl B IPOCTPAHCTBE: YIOl MEXIY
MIPSIMOM M TNIOCKOCTBIO

36

JIByrpaHHBIN YIroJl, JMHEHHBIA Yroi
JBYTPAaHHOI'O yria

37

JIByrpaHHBIN yroJl, JMHEHHBIA yroi
JBYTPAHHOI'O yria

38

[lepneHUKyISPHOCTD MIIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIIPHOCTU
JBYX IJIOCKOCTEMN

https://resh.edu.ru/subject/lesson/4748/start/20810/

39

[lepneHuKyISIPHOCTD MIOCKOCTEM:
MIPU3HAK NEPICHINKYISIPHOCTH
JIBYX TIJIOCKOCTEU

https://resh.edu.ru/subject/lesson/4748/start/20810/

40

[lepneHuKyISIPHOCTD MIOCKOCTEM:
MIPU3HAK NEPICHINKYIIPHOCTH
JIBYX TJIOCKOCTEU

https://resh.edu.ru/subject/lesson/4748/start/20810/

41

TeopeMa 0 TpEX nepHeHAUKYIIApax



https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/

42

Teopema o Tpéx nepneHAUKYISIPax

43

Teopema o Tpéx nepneHAUKYISIPax

44

KontponsHas pabora o remMmam
"IlepneHIUKYISIPHOCTD MPSAMBIX U
5N

mrockocteil" u "Yribsl MexXIy
IPSIMBIMU U TIOCKOCTSIMU"

45

[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOT'PAHHUKA, BBIYKJIbIE 1
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOTPAaHHUKA

https://resh.edu.ru/subject/lesson/6018/start/221550/

46

[Tpu3ma: n-yrojpHas Mpu3Ma;
TpaH ¥ OCHOBAHUS TIPU3MBI;
npsiMasi 1 HaKJIOHHAs IPU3MBI;
OOKOBas U NOJIHAs TOBEPXHOCTh
MPU3MBI

https://resh.edu.ru/subject/lesson/5443/start/21270/

47

[Tapamtenenunesn, NpsAMOYTrOJIbHBII
NapauIeJICIUIE] U €r0 CBOWCTBA

48

[Tupamusa: n-yrojapHas NupaMuaa,
IpaHu ¥ OCHOBaHHE MMHUPaMMU/IbI;
O0KOBast ¥ NOJIHAs TOBEPXHOCTh
MTUPaMU/IbI; IPaBUIIbHAS U
yced€HHas Mupamuia

https://resh.edu.ru/subject/lesson/5866/start/221576/

49

[TpaBriIbHBIE MHOTOTPAaHHUKH:
HOHATHE IPaBUIBHOTO
MHOT'OT'PaHHHKA; TIPaBUIIbHAS
HpU3Ma U IpaBUIbHAS THPAMHIA;
HpaBHJIBHAS TPEYTOJIbHAS
NUpaMusia U MPaBUIBHBINA TeTpasap;
Ky0

https://resh.edu.ru/subject/lesson/4023/start/149352/



https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/4023/start/149352/

50

[Ipencrarnenue o MpaBUIbLHBIX
MHOT'OTPaHHUKAX: OKTadIp,
JOJICKadIp U UKOCAdIP.

https://resh.edu.ru/subject/lesson/4023/start/149352/

51

CummeTpusi B IPOCTPAHCTRBE:
CUMMETpPHSI OTHOCUTEIILHO TOYKH,
MPAMOM, MIIOCKOCTH. DJIEMEHTBI
CUMMETPHUU B MUPAMU/JIAX,
napajuiejenumneax, NpaBuIbHbIX
MHOT'OTpaHHUKAX

52

Brruunciienue 31eMeHToB
MHOT'OTPaHHUKOB: pEOpa,
JIMArOHAJIHN, YTIIbI

53

[Inomanp 60KOBOM NOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH MPSMOM
MIPU3MBI, IDIOMIA b OCHOBAHUH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH
IPSIMOYM TPU3MBI

54

[Tnomans 60KOBOI MOBEPXHOCTH U
[IOBEPXHOCTHU ITPABUIILHOMN
MApaMU/Ibl, TEOpPEMA O IJIOMIATN
OOKOBOI TOBEPXHOCTH YCEUEHHOH
MIAPaMU/IBI

55

KonrtponsHas pabora o teme
"MHororpasHuku"

56

ITousaTtre 00 00BEME

https://resh.edu.ru/subject/lesson/4904/start/280336/

57

O6BEM PSIMOYTOJIBHOTO
napajiesienumnea

58

O0BEM TUpaMUIBI

59

O0BEM TUpaMUIBI

60

O0BEM nupamMuIsl

61

O06BEM TPSIMOI TPU3MBI

N Rl

https://resh.edu.ru/subject/lesson/5629/start/23082/



https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/5629/start/23082/

62

O0BEM HAKIIOHHOW MTPU3MBI

63

O06BEM IPU3MBI

64

KontpospHas paboTa mo reme
"O06BEMBI MHOTOT'PaHHUKOB"

65

[ToBTOpenue, 0600IICHNE
cHCTeMaTH3alus 3HaHUH.
[Toctpoenue ceueHuii B
MHOTOTPaHHUKE

66

[ToBTOpenue, 0600IICHNE
CUCTEMAaTU3alMsl 3HAaHUM.
Beruucnenue paccTosHAN: MEXIY
IBYMsI TOUKaMH, OT TOYKH J10
MPSAMOM, OT TOYKH JI0 TFIOCKOCTH,
MEXy CKPELMBAIOIUMUCS
PSIMBIMU

67

Hrorosas KOHTPOJIbHAA pa60Ta

68

[ToBTOpEeHue, 060061IEHNE
CUCTEMAaTH3alMsl 3HAHUMH.
Beruucnenue yrios: Mexay
CKPEIIMBAIOIIUMUCS IPSIMBIMH,
MEXy NPSAMOU U IIJIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEKIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




11 KITIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

Cdepa u map: HeHTp, paanyc, TUaMETp;
TUTONIA/Tb TTIOBEPXHOCTH CHEPHI

B3aumnoe pacnonoxenue chepsl U
TUTIOCKOCTH; KacaTelibHas TUIOCKOCTh K cdepe;
TJI0MIAhL Chepsl

N3obpakenue cepsl, mapa Ha IIOCKOCTH.
CeueHnus mapa

[{umHaprYecKas OBEPXHOCTb,
00pa3yromue MUINHIPUIECKON
MOBEPXHOCTH, OCh IIMIIUHIAPUYECKOM
[MOBEPXHOCTH

[{winHAp: ocHOBaHUS U OOKOBast
IIOBEPXHOCTh, 00pa3yroIas 1 OCh; IJIOLIA]b
OOKOBOI U MOJIHOM MOBEPXHOCTU

N3o06pakenne NMIMHIpPA HA TUIOCKOCTH.
Pa3Béprka nununapa. CedeHus HUIMHIPA
(TUTOCKOCTHIO, MapauIeIbHON HITH
NEPIEeHIUKYISIPHOU OCH IUIUHAPA)

Konunyeckas TOBEpXHOCTH, 00pa3yrolue
KOHUYECKOU MTOBEPXHOCTH, OCh M BEPIINHA
KOHUYECKOU MOBEPXHOCTHU

Konyc: ocHOBaHMe 1 BepinHa, 00pasyromas
1 OCb; IIOIAah OOKOBOH U ITOJTHOH
MTOBEPXHOCTH

Yceu€HHbIi KOHYC: 00pa3yIoIINe U BBICOTA;
OCHOBaHHUA U OOKOBast MOBEPXHOCTh




N300pakeHre KOHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca

10 .
(MI0CKOCTHI0, apaJICIbHOW OCHOBaHMIO, U
IUIOCKOCTBIO, MPOXOISIIEH uepe3 BEPIIUHY)

11 KomOunanus ten BpameHus u
MHOTI'OI'PaHHHUKOB
MHororpaHHHK, OIMCAaHHBIN OKOJIO chepsl;

12 cthepa, BIMCcaHHAss B MHOTOTPAHHUK HJIH B
TEJIO BpAIICHUS

13 [Toustue 06 00béMe. OCHOBHBIE CBOMCTBA
00BEMOB TeEN

14 O0béM HMIMHIpa, KOHYCa

15 O0béM 1mapa U mIomaab chepol
[TomoOHBIE TENa B IPOCTPAHCTRBE.

16 CooTHOIIEHNS MEXY TUIOIAASIMU
MOBEPXHOCTEN, 00bEMAMHU MTOOOHBIX TE

17 KonrtponsHas padora no remam "Tena
BpanieHus" u "Oobembl Ten"

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CrnoxeHue U BBIYUTaHHE BEKTOPOB

20 YMHOKEHNE BEKTOpa Ha YNCIIO0
Pa3znoxxenne BekTopa 1o Tpém

21 HEKOMITJIaHapHBIM BekTopaM. [IpaBuiio
napajuiesenunena

29 Pemenue 3a1a4, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUI C BEKTOPAMH
[IpssMoyTobHAs CHICTEMa KOOPIMHAT B

23 npoctpancTBe. KoopauHaTsl BeKTOpa.
IIpocreiinve 3a7a4u B KOOpAUHATAX

24 VYron mexny Bekropamu. CKansipHOe

IPOM3BEICHUE BEKTOPOB




Brruncnenue yrioB Mexy NPSIMbIMU U

25 1
IUIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIN METOJ IIpU 1
pEIIEHUU T€OMETPUYECKUX 3a/1a4

27 KonTpomnpHas padota o Teme "BekTopsl 1 1
KOOPJMHATHI B MPOCTpaHCcTBE"
[ToBTOpEeHUE, 0600IIEHNE U CHCTEMATH3aIUS

28 3HaHuii. OCHOBHBIE PUTYPBI, PAKTHI, 1
TEOPEMBI Kypca IUIaHUMETPHH
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS

29 3HaHuii. OCHOBHBIE PUTYPBI, PAKTHI, 1
TEOPEMBI Kypca IUIaHUMETPHH
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIUs

30 3HaHUH. 3a/1a4¥ TUIAHUMETPHH U METOJIBI UX 1
peLIeHHs
[ToBTOpeHue, 0600IIIEHNE U CUCTEMATH3AITUS

31 3HaHMNA. 3a/1a4¥ JIAaHUMETPUU U METOBI X 1
pemeHus
[ToBTOpeHnue, 0600IIIEHNE U CUCTEMATH3AITUS

32 3HaHuil. OCHOBHBIE (UTYPBI, (PAKTHI, 1
TEOPEMBI Kypca CTEpEOMETPUH

33 Hrorosast KOHTPOJIbHAs paboTa 1

34 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS 1
3HAHWUMI

OBUIEE KOJIMYECTBO YACOB I1O 34

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MaTtemaTuka: anredpa 1 Hayajla MaTEMaTUYECKOTO aHAJIN3a, TEOMETPHSI.

['eometpus, 10-11 knaccewl/ Atanacsia JI.C., bByry3oB B.®., Kagomues C.b. u

npyrue, AxunoHeproe oo6mectBo «M3natenbctBo «IIpocsemenuey

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. Innaxktuyeckue marepuansl 10,11 kinaccsl, aBt. b.I'.3uB, u3a. IIpocsemienue.
2. CamocrosrenbHbie padoThl. 10,11 kmaccel, aBT.M.A.MueHckas, u3.
IIpocBeuienue.

3.Kontponbnbie padoTel.10-11 knaccsl, aBT. M.A. MueHckas, u3.
[Ipocenienue.

4. IToypounsie pazpadotku. 10-11 knaccel. ABT. C.M. Caaksu, B.®. Byty30B,

3. [Ipocsenienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POIII https://resh.edu.ru/



https://resh.edu.ru/
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