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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma yde6HOTrOo Kypca «I'eomerpus» 0a30BOro ypoBHsI JJisi O0YYArOIIUXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepaibHOrO roCyAapCTBEHHOTO 00pPa30BATEIHLHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NPEIBSBISIEMBIX K MaTeMAaTHYeCKOMY OOpa30BaHUIO, U TPAIHMIMNA POCCUHCKOTO OOpa3oBaHMSL.
Peamuzanust  mporpamMmbl  o0ecrieUMBAeT  OBJIAJCHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
06H.[€Ky.HBTypHOI‘O, JIMYHOCTHOTI'O M MTO3HABATCJIBHOI'O Pa3BUTHA JIMYHOCTH OGy‘-IaIOH_[I/IXCSI.

BaxxHocTh y4ueOHOTO Kypca T€OMETpUHM Ha YpPOBHE CpETHEro oO0Iero oOpa3oBaHHS
00ycCJIOBJIeHa MPAKTUYECKOH 3HAYMMOCTBHIO METANpEJIMETHBIX W TPEAMETHBIX PE3yJIbTaTOB
0o0y4eHHUs TEOMETPHUH B HAMPABICHUH JIMYHOCTHOTO PA3BUTUS 00yYaromuxcs, oOpMUPOBAHUS
(GyHKIIMOHAIBLHOW MaTeMaTHYeCKOH T'PaMOTHOCTH, M3YUEHHUS IPYTUX YUEOHBIX AUCUHUIUIHMH.
PazBuTHe y oOyd4arommxcs TPaBHIBHBIX TPEICTABICHUNH O CYNTHOCTH M IMPOWCXOXKICHUH
TreOMETPUYECKUX a0CTpaKIMid, COOTHOIICHUH PEATHbHOTO U UICATLHOT0, XapaKTepe OTPasKeHUS
MaTeMaTUYeCKON HAyKOW SIBIIEHUH U MPOLIECCOB PEATbHOTO MHUPA, MECTE T€OMETPUH B CUCTEME
HAyK M pOJM MATEeMAaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM IIO3HAHMM U B MPAKTHKE
CHocoOCTBYeT (OPMHUPOBAHHMIO HAYYHOTO MHPOBO33PEHHUS YYAIIUXCS, a TaKKe KadecTB
MBIIICHHS], HEOOXOAUMBIX JUTS afaNTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomerpust siBisieTcst OAHMM K3 0a30BBIX TPEJAMETOB HAa YpPOBHE CPEIHETrO OOIIEro
o0Opa3oBaHus, TaKk Kak OOECHedrBaeT BO3MOXKHOCTh M3YYEHHS KaK AMCIMILIUH €CTECTBEHHO-
HAyYHOW HAIPaBJICEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MblluUIeHUE, (GopMHpyeMOe MNpU H3YyYEHUH OO0YYarolIMMHUCS HOHSITHUHHBIX
OCHOB TCOMETPHH W TIOCTPOCHUH IICTMOYKH JIOTHYECKHX YTBEPXKICHUUW B XOJIE pPEIICHUS
TEOMETPUUECKHUX 3a/lad, YMEHHE BBIIBUTaTh M OINPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCIIONB3YIOTCSl TPU PEIICHUH 33/7ad €CTECTBEHHO-HAyYHOTO IIHMKIJIA, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpUEeHTHPOBATHCS B IPOCTPAHCTBE WIpaeT CYHNIECTBEHHYIO pOJIb BO BCEX
obnacTsx AesTenbHOCTH YenoBeka. OpHeHTalusi 4eloBeKa BO BPEMEHU U TPOCTPAHCTBE —
HEOOXOMMOE YCIIOBHE €ro COLMAIbHOTO OBITHS, (opMa OTPAKEHUS OKPYKAIOIIEro MHpA,
YCIOBHE  YCHEIIHOTO TIO3HAHUS M aKTHUBHOTO  IPEoOpa3oBaHMs  JACHCTBUTEIHLHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 00bEAMHSIET pa3Hble BUbI YUEOHOH U TPYI0BOI
NESTENIbHOCTH, SIBISETCS OJAHUM U3 MPOPECCHOHATBHO BAXKHBIX KAYeCTB, MOATOMY aKTyalbHa
3ama4a GOpMHUpPOBaHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3sHOBHUIHOCTU
00pa3HOTO MBIIUIEHUS! — CYIOIECTBEHHOTO KOMITOHEHTa B TOJTOTOBKE K IPAKTHYECKON
JESTSIILHOCTH 110 MHOTHM HAITPaBJICHUSIM.

Llenb ocBoeHMS porpaMMBbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypoBHE 00yUYeHUS
— o0meoOpazoBaTeIbHOE M OOIIEKYIBTYpPHOE DPa3BUTHE OOYyYaloOIIUXCs uepe3 obecredeHue
BO3MOXXHOCTH MPUOOPETCHUS W HCIIOIH30BAHUS CHCTEMATHYCCKHX T€OMETPUUYCCKUX 3HAHUUA U
NeWCTBUH, CTIEU(UIHBIX TEOMETPHH, BO3MOXXHOCTH YCIICITHOTO MPOIOJDKEHHST 00pa30BaHuUs 1O
CHEIHUALHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAaHHEM T€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM ypOBHE IMpeAHa3HaueHa Ui OO0y4aroIuXxcs
CpeIHEH MIKOJIBI, HE HWCHBITHIBABIIMX 3HAYMTEIBHBIX 3aTPYJHCHHH Ha YpPOBHE OCHOBHOTO
obmero obpazoBanusa. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
o0IIre MaTeMaTHYecKue yMEHUsS, CBSI3aHHBIC CO CIEHU(HUKON reOMETPpUU U HEOOXOAMMBIE IS



’KH3HU B COBPEMEHHOM o01iectBe. Kpome 3T0ro, OHM UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPUIO
Oosee r1yO0OKO, €Clii B JalbHEHIIIEM BO3ZHUKHET HEOOXOAUMOCTh B TEOMETPUUECKUX 3HAHUSIX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JlocTrxeHue 1enu OCBOSHUS MPOrpaMMbl 00€CIIeYHBAETCS PEIIEHUEM COOTBETCTBYIOLIUX
3anau. [IpuopureTHbIMU 3a/1auaMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e hopMHupOBaHUE TPEJCTABICHUS O TEOMETPUHM KaK 4YacTH MHPOBOW KyIbTyphl H

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e popMHUpOBaHUE TMPEACTABICHUS O MHOTOIPAaHHUKAX U TejlaxX BpalleHHs Kak o
BXHEHIIINX MAaTEMaTHYECKUX MOJIENSIX, MTO3BOJISIONINX OMUCHIBATh U U3y4aTh Pa3HbBIE
SBJICHUS OKPY>KAIOILIEr0 MUPA;

e popMHUpoBaHUE yMEHHMsI pAaclO3HABATh Ha YEepTEkaxX, MOJAEISAX U B PEATbHOM MHUPE
MHOTOTPaHHUKH U TeJla BpaIlCHHUS,

e OBJIAZICHME METOJAaMH pCEHICHMs 3aJad Ha TOCTPOSHHsS Ha  H300paKeHHSIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e popMHupOBaHUE yMEHHUS OINEPUPOBATH OCHOBHBIMHU TOHSATHUSMU O MHOTOTPAaHHHKAX H
TeJax BpallleHUsl U UX OCHOBHBIMH CBOHCTBaMU;

e OBJIAZICHHUE AJITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3a7ad; (HOPMUPOBAHHE yMEHUS
NPOBOJIUTH  HECIIOKHBIE  JIOKA3aTeNbHBIE  pACCY)KICHHS B  XOJ€  peIICHUs
CTEpEeOMETPUYECKHUX 3a/1a4 U 33]1a4 C MPAKTHUECKUM COJIEPIKaHUEM;

e pa3BUTHE  MHTEIUIEKTYalbHBIX W  TBOPYECKMX  CHOCOOHOCTEH  oOydaromuxcs,
MO03HABATEIILHON aKTUBHOCTH, UCCIICAOBATEIBCKUX YMEHUH, KPUTUIHOCTH MBITIICHUS;

e hopMupoBaHre (QYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T'E€OMETPUHU: YMEHHUE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUECKUX TTOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKM3HEHHBIX CUTYyallUsX W TPH H3yYEeHUH APYTUX Y4EOHBIX MPEIMETOB,
NPOSIBJIICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBAaTh WX HA S3BIKE
T€OMETPUM ¥  CO3/1aBaTh T'€OMETPHUYECKHE MOJENH, NPUMEHSITh OCBOCHHBIN
TEOMETPUUECKUN ammapar JJig pelleHdss MPaKTHKO-OPHUEHTHPOBAHHBIX —3ajad,
WHTEPIPETUPOBATH U OIICHUBATH MMOJYYCHHBIE PE3YIbTAThI.

OTIUYIHUTENBHON 0COOCHHOCTBIO TIPOTPAMMBI SIBISIETCSI BKIIIOUEHUE B KYPC CTEPEOMETPUHU

B Hayalle €ro W3y4YeHHs 3aJad, pelaeMblX Ha YPOBHE WHTYWTHBHOTO TIO3HAHUS, U
onpenenéHHBIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TIPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET NPOTEKaHWE WHTYUTHUBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Mpenmourenue OTHAETCS HAMIAIHO-KOHCTPYKTUBHOMY METONY OOY4YeHHS, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NEeSTeNbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX TMPEACTABICHUN Yy ydalmuxcsi B Kypce
CTEepEOMETPUU MPOBOIUTCS 3a CUET PEIleHNUs 3aa4 Ha CO3JJaHUE MTPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OIEpHpPOBaHUE IPOCTPAHCTBEHHbIMU oOOpazamu. CoznaHue oOpaza HpPOBOAMUTCA C
OTOPOY Ha HATTSAHOCTh, & ONIEPUPOBAHKE 00PA30M — B YCIOBUSX OTBJICUEHHUSI OT HATJISITHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHuUsI.

OcHOBHBIE conepxkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHuKn», «lIpsiMble U MIOCKOCTH B MPOCTpaHCTBE», «Tena BpameHus», «BekTopsl u
KOOPJMHATHI B IPOCTPaHCTBE». DOPMUPOBAHUE TOTHUYECKIX YMEHUN pacrpeesseTcsi He TOIbKO
[0 COJAEp)KaTeNIbHBIM JMHHUSAM, HO W MO TrojaM oOydeHHs Ha YpOBHE CpeaHEero oOIlero
oOpazoBaHwUs.



Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJabTaTaM OCBOCHUS
paboueii mporpaMMBbI, pacpeIeIEHHBIM 10 TOAaM 00Y4YCHHSI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBJAJEHHWE T'COMETPHYECKHMMH TOHSATUSMH W  HAaBBIKAMH  OCYIIECTBISUIOCH
MOCJICIOBATEIFHO W IOCTYNATEIBHO, C COOJIIOJICHHEM IPUHIIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKITIOYAIUCH B OOIIYI0 CHUCTEMY F'€OMETPUYECKHUX MPEICTABICHUN 00yJYaroIInuXcs,
pacmupsis u yrayomsis e€, 00pa3ys MpOYHbIE MHOKECTBCHHBIE CBSI3U.

Ha u3yuenue reomerpun orBoautcs 2 4yaca B Henenmo B 10 kmacce u 1 yac B Hememo B 11
KJIacce, BCero 3a JiBa roga o0ydenus - 102 ydeOHBIX yaca.

COJEPKXAHUE YYEBHOI' O KYPCA

10 KVIACC

IIpsiMble ¥ I0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IpocTpaHCcTBO. IlonATHe
00 aKCMOMaTHYECKOM IOCTPOCHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anMHOe pacnosioxkeHue NpsiMbIX B IPOCTPAHCTBE: IIEPECEKAIOIINECS, NapaJlICIIbHbIE U
CKpemuBampomuecss npsAMsle. llapamnenbHOCTh NPAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHble IPSAMBbIE B IIPOCTPAHCTBE; MapaJJICIIBHOCTh TPEX NPAMBIX; MapajlIeIbHOCTh
IOPSIMOM M IUIOCKOCTH. YIJIBI C COHAIIPABJICHHBIMM CTOPOHAMH; Yrojl MeXAy NpsIMbIMH B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleJIbHBIX TlockocTel. [IpocTeiimme mpocTpaHCTBEHHbIE PUTYpPBI HA MIIOCKOCTHU: TETPAdAP,
KyO, Mmapajuiesenumes; NocTpoeHNe CeueHuil.

IlepneHAUKYIAPHOCTE HPSAMOM M IUIOCKOCTH:  NEPIEHIUKYISAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, NIPsIMbIE IApAUICIBHBIE W IEPIECHAUKYJISPHBIE K IIOCKOCTH, IIPU3HAK
NEPHNEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYJISPHON
IJIOCKOCTH. YTIIbI B IPOCTPAHCTBE: YrOJd MEXAY MHPSIMOW M IJIOCKOCTBIO; JBYTPAaHHBIN Yro,
JIMHEUHBIN Yrojl JBYIPaHHOrO yria. lIepneHaukyisap M HAKIOHHBIE: PACCTOSHHUE OT TOYKHU M0
IUIOCKOCTH, PAacCTOSHUE OT NPSIMOM /0 IUIOCKOCTH, NPOEKIus (GUIypbl Ha IJIOCKOCTb.
IlepneHqMKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIocKocTer. Teopema
0 TPEX MEPIECHAUKYIIApax.

MHuororpanHuKu

[lonsiTHE MHOTOrpaHHUKA, OCHOBHBIE DJJIEMEHTHI MHOTOTPAaHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOTOrpaHHuKa. IIpu3ma: N-yrospHas nmpu3Ma; rpaHu
U OCHOBAHMS NMPHU3MBI; MIPsIMasi U HaKJIOHHAS IPU3MBbI; OOKOBAast M TMOJIHAs MOBEPXHOCTh HMPU3MBI.
[Tapaynenenunesn, NpsAMOYTOJbHBINM ITapaulelenuIe] U ero csoicrsa. Ilupamuna: n-yronpHas
nupaMujia, TpaHU M OCHOBAaHUE NHUPaMUJIbl; OOKOBash W IOJIHAS IMOBEPXHOCTb IHPaMUJBbI;
IpaBUJIbHAas W YCEYEHHas MHpaMUJa. OJIEMEHThl MNpu3Mbl W nOUpaMmuiabl. [IpaBuiibHBIE
MHOTOTPaHHUKU: MOHITHE MPAaBUIBHOIO MHOTIOIPDAaHHUKA; MpaBUibHAs MpU3Ma U NPaBUIbHAs
nUpaMu/Ia; MpaBUIbHAs TPEYrojibHasi MUpaMUia U MPaBUIIbHBIA TeTpasp; Kyo. IlpeacraBienue
O MPaBWIBHBIX MHOTOTPAaHHUKAaX: OKTadJp, JoAeKa’ap W ukocadap. CedeHns MpusMbl U
MUPAMHU/IBI.

CuMMeTpust B IPOCTPAHCTBE: CHUMMETPHSl OTHOCUTEIBHO TOUYKH, MNPSAMOM, IUIOCKOCTH.
DneMEHTH CUMMETPUH B IMpaMuax, napaielenue1ax, IpaBuIbHbIX MHOTOTPaHHHUKAX.



Brrunciienre 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBoO#
MOBEPXHOCTU W TOJIHOM MOBEPXHOCTU MPSMOM MPU3MBbI, IUIOLIAJAb OCHOBAaHMM, Teopema o
OOKOBOHM IMOBEPXHOCTH MpsMON Mpu3Mbl. [lnomane OGOKOBOH MOBEPXHOCTH W TMOBEPXHOCTHU
MPaBWIBHON NMHUpaMUAbI, TeopeMa O Iulom@aau yceuéHHoil nupamunbl. [loHsTHe 00 00BEME.
O0bEM UpaMuIbl, MPU3MBIL.

[TonoOupie Tena B mpocTpaHcTBe. COOTHOIICHHS] MEXAY IUIOIMIAIIMU TIOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEII.

11 KIIACC

Tesa BpaimeHust

[winHapuyeckass MOBEPXHOCTb, 00pa3ylolye IMINHAPUYECKOM IOBEPXHOCTH, OCh
LWIMHJpUYECKOl nmoBepxHocTu. L{unuuap: ocHOBaHUS M OOKOBasi HOBEPXHOCTh, 00pa3yromias 1
0Cb; IJIOLIab OOKOBOW M MOJHOW MOBEPXHOCTH.

Konnueckass MmoBepXHOCTb, 0Opa3yrolliie KOHUYECKOH IOBEPXHOCTH, OCh M BepIIMHA
KOHMUYecKol mnoBepxHocTH. KoHyc: ocHOBaHMe M BepuIMHA, oOpa3yroolas U OCh; IUIONIA]b
OOKOBOIW W TOJHON TOBEPXHOCTH. YCEUEHHBI KOHYC: 00Opa3ylollue M BBICOTA; OCHOBAHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: ueHtp, paamyc, AUaMeTp; IJIOLIAAb IMOBEPXHOCTH cdeprl. B3aumuoe
pacriosio’keHue cepbl U INIOCKOCTH; KacaTellbHas INIOCKOCTb K cepe; mIomanb chepsbl.

N306paxenue Ten BpalleHus Ha INIOCKOCTH. Pa3BépTka IUIMHApa U KOHYCA.

KomOuHanuu Tten BpalieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHMK, ONKCAHHBIA OKOJIO
cdepsl; cdepa, BIMCaHHAs B MHOTOTPAHHUK, UJIH TEJIO0 BpalllEHUsI.

[TonsitTue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IOpSMOYTOJIBHOTO Mapajienenunena u ciaeactsus u3 He€. O0bEM mmmmHApa, KoHyca. O0bEM
mapa v miomass chepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHMS MEXAY IUIOIAISMHU MOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TETl.

Cevenuss uMAMHIpa (MApayielbHO U TMEPHEeHAMKYISIPHO OCH), CEYeHHMs KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPILINHY), CEUeHUs 1apa.

BexTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu U B mpocTpancTBe. Cl0KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. PasnoxeHue BekTOopa MO TpEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenue 3anay, CBsI3aHHBIX ¢ IPUMEHEHUEM MPaBUII IEHCTBUI C BEKTOPaMHU.
IIpsmMoyronbHas cucrema KOOpAHMHAT B mpocTpaHcTBe. KoopamuHarel BekTopa. Ilpocreimme
3a7a4l B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NPOU3BEIEHHE BEKTOPOB.
Bbruucnenue yrinoB Mexay HpsSMBIMH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIA METOA IPH

pCIICHNH TCOMETPUICCKUX 3aJaY.



IINTAHUPYEMBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3VJIBTATHI

JIMuHOCTHBIE pe3yJabTaThl OCBOEHUS Iporpammbl ydeOHoro mnpeamera «MaremaTuka»
XapaKTEepPU3YIOTCA:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO IPAXKIAHCKOW MO3UIMKM OOydyaromerocss Kak aKTHBHOIO U
OTBETCTBEHHOT'0 YJICHa POCCUICKOro OOILIECTBA, MPEJICTABICHHUEM O MAaTEeMAaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX QYHKIMAMU 1 Ha3HAYEHUEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpayKIaHCKOW MIAEHTUYHOCTH, YBAXKEHHUS K IPOILIOMY
U HACTOALIEMY pPOCCUUCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHHCKOM MaTeMaTU4YEeCKOM IIKOJIBI, K HCIOJB30BaHUIO ITHX
JOCTH)KEHUH B IPYyTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHUS, CBA3AHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMUUBOrO OYAYIIEro.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM  OTHOLIEHHWEM K MHpPY, BKJIIOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peHIeHUH, pacCyXAeHuH; BOCIPUMMYHBOCTHIO K
MaTEMaTUYECKUM acCIEKTaM Pa3JInYHbIX BUAOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(310poBO€e mMHTaHUe, cOATAHCUPOBAHHBIN PEXXUM 3aHATUNH M OTIbIXa, pPeryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JIEATEITBbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K Pa3IHMYHBIM
chepam npodhecCHOHATLHON AESITeNbHOCTH, CBSI3aHHBIM C MaTeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHbIE IJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTeMaTH4ecKOMYy OOpa3oBaHUIO H
caM000pa30BaHUIO Ha MPOTSHKEHWU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY Y4YacTHIO B
pEIIeHNN IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKON HallpaBI€HHOCTH.

IKOJIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMYECKOW KYJIbTYPhI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
PKOHOMHYECKUX IPOLIECCOB HAa COCTOSHUE NPUPOJHOM M COLMAIBHOW CpEeIbl, OCO3HAHUEM
J100aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpHeHTaluel Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAaHUN Uil peleHus 3a7jad B 00JIacTU OKpYXKarouleil cpespl, MIaHUpOBaHUS
MIOCTYIKOB Y OLIEHKU UX BO3MOXKHBIX ITOCJIECTBUI JIs1 OKPYKAIOIIEN CPEJIBI.

IleHHOCTH HAYYHOTO MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKOW HAayKH Kak chepbl
YeJI0BEUYECKON JESTEbHOCTH, ITAOB €€ pa3BUTUS M 3HAYMMOCTHU JUIsl pa3BUTHS LIMBUIIN3ALIUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATDI

MeranpeamMeTHbIe pe3yabTaThl OCBOCHHUS MIPOTPAMMEBI y4eOHOTO TipenMeTa «MaTeMaTHKa»
XapakTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUaMU,
VHUBEPCANILHIMU ~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
Oelicmeusimu.
1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecneuusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpd;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).
Ba3zoBble Jioruyeckue eiicTBUSA:
®BBISIBISITh M XapPaKTEPH30BaTh CYIIICCTBCHHBIC NMPU3HAKH MATEMATHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUsI MOHATHUMH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
Y CpaBHEHUS, KPUTCPUH TIPOBOIMMOTO aHAIN3A;

® BOCIIPUHUMATh, (OPMYIUPOBATH U MPEOOPa3OBHIBATh CYKIEHUS: YTBEPAUTEIbHBIC H
OTpHUIaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOPEUHS B (akTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPHH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUH;
® J[eTIaTh BBIBOJBI C HWCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JNEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® [IPOBOJTUTH CAMOCTOSITEIIBHO JTOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUN (IIPSMBIC H
OT TMPOTHBHOTO), BBICTPAMBATh  APTYMEHTAIMIO, TPHBOJIUTH TPHUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

® BEIOMpATh CMOCO0 pemieHus y4eOHOM 3amaun (CpaBHHMBATh HECKOIBKO BapHUaHTOB
pelIeHus, BEIONpaTh HanOOJIee TOIXOISAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® HICITOJIB30BATh  BONPOCHI  KaK  HCCIICIOBATEIIbCKUH ~ HHCTPYMEHT  ITO3HAHWS,
dbopMynHUpoBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE W JlaHHOe, (OPMHUPOBATH THIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® [IPOBOJUTH CAMOCTOSITENIbHO ~ CIJIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEeIOBaHUE IO
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro o0OBeKTa, SIBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMU, MPOIIECCAMU;

® CaMOCTOSTENBHO (POPMYITHPOBATH 000OIIEHUS U BEIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HAOIIO/IEHUs, UCCIECIOBAHUS, OICHUBATh JOCTOBEPHOCTH IMOJYYCHHBIX DPE3yJIbTaTOB,
BBIBOJIOB M 000OIIEHNI;



® [I[POrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIIBUTATh MPEIMTOIOKEHHS O
€r0 pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ unopmanmeii:

® BBISIBIISITH ACPUITUTH HHPOPMAITUH, TAHHBIX, HEOOXOIUMBIX IS OTBETA HA BOIIPOC U IS
peLIeHHS 3a/1a9u;

®BEIOMpATh HMHPOPMAIMIO H3 HCTOYHUKOB PA3IMYHBIX THUIOB, aHAIM3HPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
NPECTaBICHHUS;

® CTPYKTYpHpPOBaTh  HH(OpMAIMIO, TPEACTaBIATh €€ B  pPa3IUYHBIX  (Qopmax,
WLTIOCTPUPOBATH IPadUUECKH;

® OIICHMBaTh HAAEKHOCTh HMHPOPMAIMM 10 CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vnusepcanvnvle KOMMYyHUKAMUGHbIE Oelicmsus, 00ecneuusarom c@hopmuposanHoCcms

COYUAIbHbIX HABBIKO6 06)/‘{61}01/(41/!)(6’2.

O0menue:

® BOCIIPUHUMATh M (POPMYJIMPOBaTh CYKIEHHUS B COOTBETCTBUM C YCJIOBUSMHU M LEISIMHU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHMS 110 X0y PELIeHUs 3a/1a4i, KOMMEHTHPOBATh
HOJIyYEeHHBIH pe3ynbTaT;

®B X0jie 00CYKJEHHS 3a]1aBaTh BOIIPOCHI IO CYLIECTBY OOCYKIAEMOW TEMBbI, ITPOOIIEMBI,
pemiaeMoil  3ajaud, BbBICKA3bIBaTh WJAEH, HAIEJIECHHbIE HAa IIOUCK pPELIEHUs;
COMOCTABJIAITh CBOU CYKIEHHS C CYXACHHUAMHU JPYIMX YYaCTHHUKOB JHAJIOra,
0oOHapyKUBaTh pa3IMuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoOrIacusi, CBOM BO3PAKEHUS;

® [IPE/ICTABIATh PE3YNbTAThl PEIICHUs 3aJaud, SKCIEPUMEHTA, HUCCIIEI0BaHUS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

® [IOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHHON M WHAMBUIYAIbHOM paboThl MpU
pelieHny y4yeOHbIX 3a/1ay; IPUHUMATh 11€JIb COBMECTHOM JEeSATENIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paboThl, pacmpenensTb BHIbl paboT, JOroBapUBATHCS,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 00001aTh MHEHUS! HECKOJIBKUX JIFOACH;

® y4acTBOBaTh B IpyHMHOBBIX (hopmax paboThl (00CYkaAeHHs, OOMEH MHEHUMN, «MO3TOBbIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOI YacTb pPabOThl M KOOPAMHHMPOBATH CBOHU
JNENCTBUS C IPYTUMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOETO BKJIaJia B 00U
MPOIYKT MO KPUTEPHUSIM, CPOPMYITHPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom hpopmuposanue Cmoici08bix

YCmaHOB0K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.

Camoopranusanus:

® COCTaBJIATH IUIaH, aJITOPUTM PELICHHs 3a/1au, BBIOMpATh CIoco0 pelIeHus ¢ yuéToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb:



® BJIaJIeTh HaBbIKAaMU MTO3HABATENIbHOMN pedIeKCuu Kak OCO3HAHMS COBEPILIAEMBIX ACHCTBUIMA
U MBICIUTENIBHBIX NPOLIECCOB, UX PE3YJIbTAaTOB; BJIAJIETh CIOCOOAMH CAMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yiIbTaTa PEIICHUs MaTEMaTUUECKOH 3aauu;

® [IpE/IBUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PELIEHUH 3a]la4l, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OI[CHMBATh COOTBETCTBUE pe3ysibTaTa LEId U YCIOBUAM, OOBICHATH MPUUYMHBI
JOCTIDKEHUSI WIIM HEINOCTHMIKECHHUSI PE3Yy/IbTaTOB JIEATEIbHOCTH, HAXOAWTh OIIUOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

I[MPEJMETHBIE PE3YJIBTATEI

10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsSMasi, INIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX MPU PEIICHUN I€OMETPHUUYECKUX
3ajay.

OnepupoBaTh MOHATHSMHU: MAPAVIENBHOCTh U MEPHEHIAUKYISIPHOCTh HPSAMBIX U
IUIOCKOCTEM.

KnaccugummpoBars B3auMHOE pacloOI0KEHNUE PSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb MOHATUSAMU: JBYIpaHHBIA yroj, TIpaHd JABYIPAaHHOIO Yyria, pedpo
JIBYTPaHHOIO yIJIa; JIMHEHHBIN yTroJl ABYTPaHHOI'O YIJia; IpaaycHas Mepa JBYTPaHHOIO yIia.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBINYKJIbIH M HEBBIMYKJIbI MHOIOIPAaHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, PAaBUIIbHBIH MHOTOTPaHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BHJIbl MHOTOTPAHHUKOB (ITUPaMUAA; MPH3Ma, MPSIMOYTOJIbHbIHI
napanjenenurnes, Kyo).

KnaccupuiupoBaTe MHOTOTpaHHUKH, BbIOMpass OCHOBaHHSA I KJacCU(UKALUU
(BBIMIYKJIBIE M HEBBINMYKJbIE MHOTOTPAaHHHUKH; TPAaBUJIbHbIE MHOTOIPAHHUKH; NpSIMblE H
HaKJIOHHBIE IPU3MBI, MTapalIeIeTIUIIeb]).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/I0B.

Crtpouth cedyeHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIIOJHAThH (BBIHOCHBIE) ILIOCKHE
YepTEKHU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX (PUTYD: BUJ] CBEPXY, COOKY, CHH3Y.

Pemate 3amauM Ha HaxoXJIEHHE TIEOMETPUYECKMX BEIMYMH 1O oOpa3naMm HIu
aNIropuT™MaM, IMPUMEHSS HU3BECTHbIE AHAJUTHUYECKHE METOJbl TMPU PEUIeHHH CTaHAapTHBIX
MaTeMaTUYeCKUX 3aJad Ha BBIUMCICHHE PACCTOSHUN MEXIy JByMS TOYKAMH, OT TOUKHU JO
IPSIMOM, OT TOYKHU J0 INIOCKOCTH, MEXK1Y CKPELIMBAIOIIMMUCS TPSIMbBIMHU.

Pemate 3amauM Ha HaxoXJIEHHE TIEOMETPUYECKMX BEIMYMH 1O oOpa3naMm HIu
aIropuT™MaM, IMPUMEHSS HU3BECTHbIE AHAJUTHUYECKHE METOJbl TMPU PEHIeHHH CTaHAapTHBIX
MaTeMaTUYeCKUX 33/1a4 Ha BBIUYMCICHHE YIJIOB MEXAY CKPEIIMBAIOIIUMUCS MPSIMBIMH, MEXIY
NPSIMOM M TNIOCKOCTBIO, MEXKAY TUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Boruucnare 00bEMBI U TUIOIMIAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (MpU3Ma, MUpaMuia) ¢
npyUMeHeHHeM (GOpMyJ; BBIUUCISATH COOTHOLIEHUS MEXIy IUIOHIaASMHU IOBEPXHOCTEH,
00BEMamMH MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTb NOHATUSAMU: CHUMMETPUS B IIPOCTPAHCTBE; ILIEHTP, OCb U IIOCKOCTh
CUMMETPHUH; LIEHTP, OChb U TNIOCKOCTh CHMMETPHUH (DPUTYPHI.



W3Bnekath, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMeTPHUYECKUX (PUTYpax, MPEACTABICHHYIO HAa YEPTEkKaX U PUCYHKAX.

[IpumensiTh  reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHsSTh TPOCTEHIINE MPOTPAMMHBIE CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[lpuBoUTH TpUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[TpuMeHsTh TIONyYeHHBbIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh PEAbHBIC CHUTYAIlUU U
NPUMEHSTh M3YyYCHHBIC TIOHATHS B  MPOILECCE IMOWCKAa PEIICHUS MaTeMaTUYeCKU
cOpMYITHPOBaHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh IOCTPOCHHBIC MOJICNIM C HMCIIOJIb30BAHUEM T€OMETPUYECKHUX TOHSATHH U TEOPEM,
anmapara aJreOpsl; peniaTh NPakTHICCKUE 3aa9H, CBA3aHHBIE C HAXOXKJICHUEM IeOMETPHUICCKIX
BCJIMYMH.

11 KUIIACC

OnepupoBatb MOHSITUAMU: LHWIMHpUYECKas IOBEPXHOCTb, oOpa3ymoiue
LWIMHAPUYECKON MOBEPXHOCTH; LIMIIMH/IP; KOHNYECKasi IOBEPXHOCTh, 00pa3yrolne KOHNYECKOH
HOBEPXHOCTH, KOHYC; C(hepuuecKas IOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LHJIKHIP, KOHYC, cdepa u 1map).

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJ BpalLlEHUS.

KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MIO0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CIIOS, BBICOTA MIAPOBOTO CJIOS; MAPOBOM CEKTOP.

Boruncnsate 00bEMBI U IUIONIAIM TOBEPXHOCTEH TEN BpallleHUs, T€OMETPUUYECKUX Tel C
npUMEHEeHHEM (OpMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIMCAHHBIM B cdepy M OMHMCAHHBIA OKOJIO
cdepsl; cdepa, BIMCaHHAs B MHOTOTPAHHUK WJIU TEJIO BPAILCHMUS.

BbluncnsTe COOTHOLIEHUS MEXIYy IUIOHIaJIMU MOBEpPXHOCTEH M 00bEMaMU MOIOOHBIX
Tel.

N300paxkaTh n3ydaemble (GUIypbl OT PYKM M C NPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbINOHATE (BBIHOCHBIE) MIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BU]T
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tell BPaIlCHUSI.

N3BnekaTb, HHTEPIPETUPOBATh U MPEOOPa30BBIBATE MH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHuecKux GUrypax, NpeCTaBIEHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE AEHCTBUS CI0KEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXKEHHS BEKTOpa
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[IpuMeHATh MpaBUIIO MapasuIeNICNIIE A,

OnepupoBaTh MOHATUSAMHU: JI€KAPTOBBI KOOPJAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrojl MEXIy BEKTOpaMH, CKAIIPHOE
IIPOU3BENIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.



Haxoauth cyMMy BEKTOPOB ¥ MPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEX/Y BEKTOpPaMH,
CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBAT BEKTOP 110 JBYM HEKOJUTHHEAPHBIM BEKTOPAM.

3anaBarh IIOCKOCTh YPABHCHUEM B JICKAPTOBOM CHCTEME KOOPMHAT.

[lpuMeHATh TeoMeTpuuYecKhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
HPEANOJIAraroIMX HECKOJIBKO IAroB PEIICHUs, €CAM YCJIOBUS NPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

Pemrate mpocreiiiine reoMeTpUUECKUE 3a/1a4M HAa TIPUMEHEHHUE BEKTOPHO-KOOPIMHATHOTO
MeTo/1a.

Pemare 3agaun Ha JOKa3aTEIbCTBO MAaTEMATUYECKUX OTHOUICHUH W HAaXOXICHHUEC
TCOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM WKW aJIropuT™MaM, NMpuUMCEHAA U3BCCTHBIC MCTOAbI IPU
PCIICHUHN CTAHAAPTHBIX MAaTCMAaTUUCCKUX 3a/1a4.

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoauTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJE M IKHU3HH,
pacro3HaBaTh MMPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHMS Ha MPAKTHUKE: aHAIM3UPOBATh PEalbHbIC CHTYalldH H
OPUMEHATh  M3YYCHHbIE TMOHATHS B  MPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATH pEATbHBIE CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh IMOCTPOCHHBIC MOJICIH C HMCIOJIb30BAHUEM TCOMETPUUYCCKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; penath MPaKTHUECKHE 3a/1a41, CBSI3aHHBIC ¢ HAXOXKICHUEM reOMETPUYECKUX
BEJTUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3aesioB M TeM POrPaMMBbI

Beenenne B crepeomMeTpuio

KoanuecTtBo

qyacoB

10

HUcnoaszoBanue J0P/ILOP

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, TIPSIMas,
IUIOCKOCTB, MpocTpaHcTBO. [IpaBuna usoOpaxenus
Ha PUCYHKaX: N300pakKeHHsI INIOCKOCTEH,
HapaieNIbHbIX MPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://lib.myschool.edu.ru/content/4052

IlonsTus: MepeceKarommecs 1mI10CKOCTHU,
nepecekarommecsd npamMas 1 rmiI0CKOCTb

3HaKOMCTBO C MHOTOIpaHHUKaMH, H300pakeHHe
MHOTOTPaHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yeprexax

HauanpHble CBEICHUS O KY6e U IUpaMuaeC, ux
paSBépTKI/I 1 MOACIIN. CeueHns MHOT'OT'PaHHUKOB

https://lib.myschool.edu.ru/content/4208

[TonsiTue 06 aKCHOMATHYECKOM MMOCTPOCHUU
CTCPCOMETPHUUN: AKCUOMBI CTCPCOMCTPUU U
CIICACTBHUA U3 HUX

JlesiTeIbHOCTH
YUYHTEJIS € Y4eTOM
padoueii
NMPOrpamMMbl
BOCIIUTAHUS

BocnuteiBath
KYJIBTYpPY JTUYHOCTH,
OTHOIIIEHHE K
MaTeMaTHKE KaK K
YacTH
0011IeYeTOBEUeCKOit
KYJIBTYPHI,
UTparoIIei 0co0yIo
poIb B
00IIIeCTBEHHOM
pasBuTHM.
DopMHPOBATh
KYJIBTYpY
BBIYHCITUTEIBHBIX
HAaBBLIKOB
PasBuBath
JIOTUYECKOe 1
KPUTHUYECKOE
MEIIIICHUE,
KYJIbTYpY pPeuH,
CITOCOOHOCTB K
YMCTBEHHOMY
3KCIIEPUMEHTY.



https://lib.myschool.edu.ru/content/4052
https://lib.myschool.edu.ru/content/4208

HpﬂMbIe H IIJIOCKOCTH B IPOCTPAHCTBE.

IMapajuieJbHOCTH NPAMBIX U IJIOCKOCTEN 12

B3anMHOe pacnoiokeHue NpsMbIX B IPOCTPAHCTBE: https://lib.myschool.edu.ru/content/5429
IepeceKaroIInecs, napaieIbHble U 1

CKpEIMBAIOIINECS IPSIMbIE

[TapaniaenbHOCTh NPSIMBIX U MJIOCKOCTEHN B https://lib.myschool.edu.ru/content/5361
IIPOCTPAHCTBE: NapaJUICIbHBIE IPSIMBIC B 1

IIPOCTPAHCTBE; NapAJUIETbHOCTD TPEX NPSIMBbIX

[TapamienpHOCTD MPSAMBIX U INIOCKOCTEN B

npocrtpancTse: [lapamienbHOCTh IpsAMON 1 1

IUIOCKOCTH

VYTI1bl ¢ COHANpaBIECHHBIMU CTOPOHAMU

Yroa Mexxay npsiMbIMU B IPOCTPAHCTBE

[TapamienbHOCTB IIIOCKOCTEN: MapajuleIbHbIE 1 https://lib.myschool.edu.ru/content/5425
IJIOCKOCTH

CBoiicTBa mapayIeIbHBIX TIIOCKOCTEH 1

[Tpocreiinme npocTpaHCTBEHHBIE PUTYPHI HA 1

IUIOCKOCTH: TETPAdp, KyO, napaiesienumne

[TocTpoenue ceuennii 2

KonrtponsHas padora no reme "[IpsiMble u

IUIOCKOCTH B IpocTpaHcTBe. [lapannensHocTsb 1

MPSMBIX U IIJIOCKOCTEN"

IlepneHAMKYJIAPHOCTH NPSAMBIX U IVIOCKOCTEH 12

IlepneHauKyISIpHOCT MPSAAMOM U TUIOCKOCTH: 1 https://lib.myschool.edu.ru/content/4020
NEePIEeHIUKYIIIPHbIE IPSIMbIE B IPOCTPAHCTBE

[Ipsimble napasuienbHble U NEPIIEHIUKYIISPHBIE K 5

IUIOCKOCTH

[Ipr3Hak nepneHauKyIapHOCTH IPSIMOK U 2 https://lib.myschool.edu.ru/content/4053

DopMHpOBaHUE
(yHKINOHATBHOM
TPaMOTHOCTH.
DopMHpOBaHUE
MMOHUMAaHUS (DyHKITHH
KAK BayKHEHIIEeH
MaTeMaTHYECKOU
MOJEIH JUIst
OIIMCaHUs IPOLIECCOB
U SIBIICHUU
OKPY>KaIOILEro Mupa.

PazBuBars y
00yJaronmxcs
YMEHHUS
HCIIONTE30BATh
pa3IUYHbIE A3BIKU
MaTeMaTHKH
(cnoBecHHIH,
CUMBOJIMYECKUH,
rpaduueckuii)

dopmupoBaHue
KaueCTB JTUYHOCTH,
00€eCIIeYnBaOIINX
COLIMAJIBHYIO
MOOHJIBLHOCTb,
CITOCOOHOCTh
MIPUHUMATh



https://lib.myschool.edu.ru/content/5429
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IIJIOCKOCTHU CaMOCTOATCIIbHBIC
Teopema 0 NpsAMOH NEPIEHIUKYIAPHOM IIOCKOCTH 3 PCHICHHA,
IlepnienauKysIp ¥ HAKJIOHHBIE: PACCTOSTHUE OT https://lib.myschool.edu.ru/content/5423
b DopMHpOBaHUE
TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOM 10 4 T ——
MJIOCKOCTH CaMOIpOBepKe,
Yribl MeK1y NPSIMBIMHU H IIJIOCKOCTSIMH 10 MOJYMHEHHS CBOHX
VYTIbl B IPOCTPAHCTBE: YTOJI MEXY IPSIMOU U ACUCTBHH
IIOCKOCTRIO 1 IIOCTAaBJIICHHOU
N o " Jlib hool.edu.ru/ /5359 3aja4e, JOBEICHMUS
B HHBIN NHCUHbBIU B HHOT ttps://lib.myschool.edu.ru/content o
Asyrpa YIOIL, THE YIOII IByTpaHHOTo 2 P ¥ HavaToil paboTHI 10
yria KOHIIA.
IlepnieHAUKYISAPHOCTD MIIOCKOCTEN: MPU3HAK 3 https://lib.myschool.edu.ru/content/4044
NEPIEHIUKYJIIPHOCTU ABYX INIOCKOCTEN
Teopema o TpEX NepHEeHAUKYIApax 3
KonTponsHnas pabora no remam
"IleprnieHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEN" U 1
"Vl MeXAY IPSAMBIMU U INIOCKOCTAMHU"
MHOrorpaHHuKH 11 dopmupoBaHue
[ToHsiTHE MHOTOTPaHHHUKA, OCHOBHBIC DJIEMEHTBI https://lib.myschool.edu.ru/content/5314 =~ MPCACTABJICHII O
MAaTEMAaTUKE, KaK
MHOTOI'PAHHUKA, BBIIYKIIbIE U HEBBITYKJIbIE 1 ATEMATHES, ka
. qaCTu
MHOTOIPAaHHUKH; pa3BEPTKAa MHOTOTpaHHUKA .
O6HI€‘I€J'IOB€‘I€CKOI/I
[Ipu3ma: N-yronapHast mpu3Ma; rpaHud U OCHOBAHUS https://lib.myschool.edu.ru/content/4739 KyTBTYpHI, O
MPU3MBI; TIpsIMasi M HAKJIIOHHAs PU3MBI; O0KOBast U 1 3HAYUMOCTH
MOJIHASI TOBEPXHOCTH MPU3MBbI MaTeMaTHKH B
[Tapannenenurnen, NpAMOYTOJbHBIN 1 https://lib.myschool.edu.ru/content/4740  Pa3BUTUH
napaIe/ieIIIe,] ¥ €ro CBONCTBA HUBHIA3AAN 1
. COBPEMEHHOTO
IInpamua: N-yrojapHas NMpaMuaa, TpaHy U https://lib.myschool.edu.ru/content/5162 o 6I§€CTBa
OCHOBaHHWE MUPaMUJIbI; OOKOBAsI U MOJTHAS 1

MOBEPXHOCTh MUPAMU/IBL; IPABUIIbHAS U yCeUEHHAs

ITokassiBaTh poJib
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nupamuia

[IpaBuiibHBIE MHOTOTPAHHUKHU: TIOHSTHE
MPaBUIILHOTO MHOTOIPAHHUKA; IPaBUJIbHAS TPU3Ma
Y TIpaBUJIbHAS NTUPaAMUJIA; TPaBUIIbHAS TPEYTOJbHAS
nyMpamMujia U NpaBWIbHBIA TETPadIp; KyO
[Ipencrapienue o NpaBUIbHBIX MHOTOTPAHHUKAX:
OKTadIp, JOJACKAdIP U UKOCAIP.

CuMMeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIEHO TOYKH, MPSMOM, TIIOCKOCTH.
DNEeMEeHThl CHMMETPUU B MUpaMUIax,
napasuieNienune1ax, NpaBuiIbHbIX MHOTOIPaHHUKAX

https://lib.myschool.edu.ru/content/3319

https://lib.myschool.edu.ru/content/5593

Brrurcnenue 31eMEHTOB MHOTOTPaHHUKOB: pé0pa,
JIMaroHalu, yIriibl

[Tnomans OOKOBOH MOBEPXHOCTH U TIOJTHOM
MOBEPXHOCTU MPSIMON IPU3MBI, TUIOIIAb
OCHOBAHHUH, TeopeMa 0 OOKOBOH MMOBEPXHOCTH
IIPSIMOM TIPU3MBI

[Tnomaab 60KOBOM MOBEPXHOCTU U MMOBEPXHOCTH
IIPaBUIILHOM MUPAMM/IBI, TEOPEMA O ILIOIIAIH
OOKOBOI TOBEPXHOCTH YCEUEHHON MUPaMUIbI

KonTtponbHas padora no Teme "MHOrorpaHHUKH"

OTEUYECTBEHHBIX
YUYEHBIX B
CTaHOBJICHUM HAYKH
MaTeMAaTHKH.
Bocnuranue y
yyammxcs
YCTOWUYUBOTO
HHTEpEca K
U3YYEHUIO
MAaTE€MAaTHKH,
TBOPYECKOTO
OTHOILIEHUS K
yaeOHOU
JIeSTeNIbHOCTU
MAaTEeMaTHYECKOro
Xapakxrepa.
BxuitoyaTs B ypok
UTPOBBIE MPOLIEAYPHI
- reiMep-TEeXHOJIOTUI
(kBecTHI,
UHTEPAKTUBHbIE
3a/1aHMsI, CKaHep
(pentren)
METOJIUKY, ), KOTOpbIE
MTOMOTAI0T
HnoJiepkKarh
MOTHBAIHIO
o0yJarommxcs K
MOJIYYEHUIO 3HAHUH,
HaJITKUBAHUIO
MTO3UTUBHBIX
MEKJIMIHOCTHBIX



https://lib.myschool.edu.ru/content/3319
https://lib.myschool.edu.ru/content/5593

O0bEéMBI MHOTOTPAHHMKOB

[Moustie 00 00BEME

https://lib.myschool.edu.ru/content/4200

O0bEM upamMu/Ibl

O0bEM IpU3MBI

https://lib.myschool.edu.ru/content/4925

KonrtponbHas pabora no reme "O6bEMBI
MHOTOTPaHHHUKOB"

IToBTOpEHHeE: ceueHnst, PACCTOSTHUS M YIJIbI

[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITNS 3HAHUN.

[TocTpoeHue ceueHnii B MHOTOTPaHHUKE

[ToBTOpeHue, 06001IeHNE cCTeMaTU3allks 3HAHUH.

Brrunciienue paccTossHUM: MEXy ABYMS TOYKAMU,
OT TOYKH JI0 IPSIMOM, OT TOYKH J0 IUIOCKOCTH,
MEXK]1y CKPEIIMBAIOIIMMHUCS TPSIMBIMU

Hroropas KOHTpPOJIbHAA pa60Ta

[ToBTOpeHmE, 0000IIEHNE CUCTEMATU3AIINS 3HAHHUMH.

Brranciaenue YIJIOB: MEXAY CKPCUIMBAIOIIUMUCSH
MMPpAMBIMU, MCIKIAY HpﬂMOﬁ " IJIIOCKOCTBIO,
ABYTPAaHHBIX YIJIOB, YITIOB MCKAY IJIOCKOCTAMU

OTHOILICHUH,

MTOMOT K0T
YCTaHOBJICHHUIO
JIOOPOXKENATSITLHOM
atMocdepsl gepes
YPOKHU U
BHEKJIACCHBIC
MEPOIPHSTHS.

dopMHpOBaHUE
Ka4yeCTB JINYHOCTH,
00ecneynBaroImuX
COLIMANIBHYIO
MOOMIIBHOCTD,
CIIOCOOHOCTD
MPUHUMATH
CaMOCTOSITENLHBIC
peuieHust;
DopMHpOBaHUE
KayeCTB JTUYHOCTH,
HEOOXONMBIX
YEJIOBEKY ISt
TTOJTHOIIEHHOM >KH3HH
B COBPEMEHHOM
o0111ecTBe,
CBOMCTBEHHBIE
MaTeMaTHIeCKON
JIeSITCIIbHOCTH
SICHOCTH Y TOYHOCTHU
MBICJIH, UHTYULINH;



https://lib.myschool.edu.ru/content/4200
https://lib.myschool.edu.ru/content/4925

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

Ne
n/n

HaumeHoBaHue pa3esioB M TeM IPOrPaMMBbl

Tesa BpameHus

KoaunuecTBO

HUcnoaszoBanue J0P/IIOP

12

Cdepa u map: meHTp, paanyc, Tuamerp;
IUIOINAAb MOBEPXHOCTHU CEphI

B3aunmMHoe pacrioniokeHue chepbl U TIOCKOCTH;
KacaTeJbHasl INIOCKOCTh K cdepe; MIomaib
cdepsl

H300pakeHue cdepsl, Iapa Ha IIOCKOCTH.
CeueHnus mapa

https://lib.myschool.edu.ru/content/3330

HunuHaapudeckas IOBEPXHOCTh, 00pa3yolIye
LUIMHPUYECKOI TOBEPXHOCTH, OCh
LUJIMHIPUYECKON OBEPXHOCTH

[{unusAp: ocHOBaHUS U OOKOBAas TOBEPXHOCTbD,
oOpasyromias 1 oCh; IIIOMAaAb OOKOBOW U
IIOJIHOM ITOBEPXHOCTHU

N3ob6parkeHne HMIMHIPA HA TUIOCKOCTH.
Pa3Béprka nununapa. CedyeHus HUIMHIpA
(MI0CKOCTHI0, MapaIEIbHON WIIN
NEePIEeHIUKYISIPHON OCH LIMJIUHAPA)
Konnueckast moBepxHOCTh, 00pa3yromiye
KOHUYECKOW OBEPXHOCTH, OCh U BEPIINHA
KOHUYECKON ITOBEPXHOCTU

Konyc: ocHOBaHMe 1 BepmnHa, 00pa3yromas 1

https://lib.myschool.edu.ru/content/5596

1 https://lib.myschool.edu.ru/content/4199

JlesiTeILHOCTH
y4HuTeIs ©
yueToM padoueit
NMpPorpamMmbl
BOCIIMTAHUS

BocmuteiBath
KYJIBTYpY
JMYHOCTH,
OTHOIICHHUE K
MaTeMaTHKe Kak K
JacTH
00I1IeYeIIOBEYECKOI
KYJbTYPHI,
Urparlei 0codyro
poJib B
00IIIeCTBEHHOM
pa3BUTHH.
DopMUPOBaTh
KyJIbTYypy
BBIYHMCIIUTEIbHBIX
HAaBBIKOB
PazBuBath
JIOTHYECKOE U
KPUTHUYECKOE
MBIIILIEHNE,
KYJIBTYpY peuH,
CITOCOOHOCTH K
YMCTBEHHOMY
JKCIIEPUMEHTY.
IIpuMeHATH Ha



https://lib.myschool.edu.ru/content/3330
https://lib.myschool.edu.ru/content/5596
https://lib.myschool.edu.ru/content/4199

0Cb; IUIOMIAAh OOKOBOW U TIOJTHOW MOBEPXHOCTH ypoKax
YceuéHHbIH KOHYC: 00pa3yroliie U BbICOTA; MHTCPAKTHBHLIC
1 (hopmBI pabOTEI
OCHOBaHHMA U OOKOBast MOBEPXHOCTh
, YUAIIUXCSL:
N3o06paxeHne koHyca Ha II0cKocTH. Pa3BépTka WHTEIIEKTYATBHBIX
koHyca. CeyeHus KoHyca (IJIOCKOCTBIO, 1 Hrp, FPYNINOBOi
HapaHHeHbHOﬁ OCHOBAHHIO, 1 IIJIOCKOCTBIO, pa60TbI WIN pa6OTBI
MPOXOJIAIICH Yepe3 BepIINHY) B Iapax, KOTOpbIe
KonG 1 https://lib.myschool.edu.ru/content/4202 | Y4aT LIKOJILHUKOB
OMOMHAIIMS TEJ BPALEHUs U MHOTOIPAHHUKOB KOMAHJTHOH paGoTe
N . U B3aUMOJICHCTBUIO
MHororpaHHuK, ONMCaHHBINA OKOJIO chephl; https://lib.myschool.edu.ru/content/4207
C IpYTUMHU IE€TbMU
cdepa, BliMCaHHAs B MHOTOTPAHHUK UJTU B TEJO 1
BpalleHus
O0bEéMBI Te 5 dopmupoBanue
[TousTre 06 06bEMe. OCHOBHBIE CBOMCTBA https://lib.myschool.edu.ru/content/4200 =~ PCACTABICHHI O
. 1 MaTeMaTuKe, KaK
00BEMOB TET
/ ; y 9acTh
. https://lib.myschool.edu.ru/content/4925 .
O0béM nMIMHIpa, KOHYCa 1 00111e4eTI0BEYeCKOi
KYJIIBTYPBL, O
. https://lib.myschool.edu.ru/content/4206 = 3HauuMocTH
O06BEéM mapa u miomaas cheps 1
MaTeMaTUKH B
[TomoGHbIe Tena B mpoctpancTBe. COOTHOMICHUSI passuTHH
MEX]y TUTOMIASIMU TIOBEPXHOCTEH, 00BEMaMu 1 HHBHTH3ATIIHI 1
COBPEMEHHOTO
MMOJOOHBIX TEN
oOmiecTBa.
n
KonTpomnpHas pabora o Temam "Tena 1 TToKa3biBaTh POITH
n n n
BpaieHus" u "OObeMbI Tel OTCUCCTBEHMELX
BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE 10 Y4CHBIX B
https://lib.myschool.edu.ru/content/4054 ~ CTAHOBICHHH HayKH
BekTop Ha MIIOCKOCTH U B MPOCTPAHCTBE 1 MATEMATHKIL.
Bocnuranue y
CrnosxeHue 1 BBIYMTAaHUE BEKTOPOB 1
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YMHOKEHUE BEKTOPA HA YUCIIO

Pasnosxenue BekTopa mo Tpém
HEKOMIUIaHApHBIM BekTopam. [IpaBuiio
napajuiejenumneia

Pemenue 3aay, CBA3aHHBIX C IPUMEHEHUEM
MpaBWI IEUCTBUM C BEKTOpAMH

https://lib.myschool.edu.ru/content/5700

[IpsimoyrosbHas cucreMa KOOpAUHAT B
npoctpancTBe. KoopanHaTel BeKTOpa.
[Ipocreiimue 3a1a4n B KOOpAUHATAX

https://lib.myschool.edu.ru/content/5020

VYron mexny Bekropamu. CKaiasipHOe
MIPOU3BEICHUE BEKTOPOB

Brruucnenue YIJIOB MEXKAY IIPAMBIMU U
IIJIIOCKOCTAMU

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEILIEHNUN

TCOMECTPHUICCKUX 3aaaYd

https://lib.myschool.edu.ru/content/5019

https://lib.myschool.edu.ru/content/5379

Kontponbnas padota mo teme "BekTopsr u
KOOpJMHATHI B IPOCTpaHCTBE"

yyammxcs
YCTOWUYUBOTO
HHTEpEca K
U3YYEHUIO
MAaTE€MAaTHKH,
TBOPYECKOTO
OTHOILIEHUS K
yaeOHOH
JIeATeIbHOCTU
MAaTeMaTHYECKOro
Xapakxrepa.
BxurouaTs B ypok
WUTPOBBIE
MIPOLIEAYPHI -
reidiMep-TeXHOJOTrui
(KBECTHI,
WHTEPAKTUBHBIE
3a/1aHUsI, CKaHep
(pentren)
METOJIUKY, ),
KOTOPbIE IOMOTAOT
MoJiIepXkKaTh
MOTHUBALUIO
obydJarormxcs K
MOJIYYEHUIO 3HAHUH,
HaJIaKUBAHUIO
MTO3UTHBHBIX
MEXIINYHOCTHBIX
OTHOILICHUH,
MTOMOTAf0T
YCTaHOBJIEHUIO
JI00pOXKEIaTSIIbHOM
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aTMocepsl uepe3
YPOKH U

BHCKJIACCHBIC
MEpPONPUATHS.
IoBTOpEHMeE, 00001IeHNE, CHUCTEMATU3AIUSA 7 dopmHpOBaHUE
3HAHUH Ka4YeCTB JINYHOCTH,
00ecTeYnBatoIX
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aUs B
. COITMATBHYIO
3Hanuil. OCHOBHBIE (DUTYPBI, (DaKThI, TEOPEMBI 1
MOOHILHOCTb,
Kypca IUTaHUMETPUHT
yp P CIOCOOHOCTH
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIUs IIPUHAMAT
3HaHuii. OCHOBHBIE QUTYPBI, PAKThI, TEOPEMBI 1 CaMOCTOSITEIbHBIE
Kypca IUIaHUMETPUHU peleHus;
IMTosTOpeHue, 0000IIEHHE U CHCTEMATH3ALHS Dopmuposatiue
> Ka4yeCTB JINYHOCTHU
3HaHMNA. 3a/1a4M IJIAHUMETPUU U METOBI UX 1 4eCTB TIHOCTH,
HE0OXOAUMBIX
peleHus
YCJIOBCKY IJIsA
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS [OIHONEHHOM
3HaHUH. 3a/1a4M IUIAHUMETPUU U METOJIbI UX 1 SKU3HH B
pCHICHI/Iﬂ COBpPEMCHHOM
[ToBTOpeHnue, 0600IIEHNE U CUCTEMATH3AITUS 001ecTse,
3HaHuii. OCHOBHBIE (PUTYPBI, PAKTHI, TEOPEMBI 1 CBOMCTBCHHBIC
Kypca CTepCOMeTpI/II/I MaTEMAaTU4YC€CKOU
ACATCIIBbHOCTH !
Wrorosast KoHTpOJbHAS paboTa 1
SICHOCTH U TOYHOCTH
[ToBTOpEHHE, 0000IIEHNE U CUCTEMATHU3AIIHS 1 MBICITH, HHTYHIINH;
3HaAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




KaﬂeHIlapHO-TeMaTI/I‘leCKOC INIAHUPOBAHUE

10 KUIIACC
Ne Hara Hara KoppexTuposka
HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI Kosn4ectBo
n/n U3YYeHUs dakr
4yacoB
OCHOBHbIE IOHATHUS CTEPEOMETPUU: TOUKA, IPSIMAs], IIIOCKOCTb,
1 npocTpancTBo. [IpaBuia n3oOpakeHus Ha pUCYHKaX: 1
M300paKeHUS IIOCKOCTEH!, MapaieIbHbIX MPSAMBIX (OTPE3KOB),
CeperHbI OTPE3Ka
5 [TonsTHs: nepeceKkarourecs MI0CKOCTH, IEpeceKarouecs npsamas 1
U TUIOCKOCTD
3 [TonsTHs: nepeceKkarouecs MI0CKOCTH, IIEpeceKaroIuecs npsamas 1
U IUIOCKOCTb
4 3HAaKOMCTBO C MHOTOTPaHHUKaMH, H300pakeHNe MHOTOTPaHHUKOB 1
Ha PUCYHKaX, Ha MPOEKIMOHHBIX YepTEkKaAX
5 HavaneHble cBeieHUs 0 KyOe U mupaMujie, UX pa3BEPTKU U 1
Mozenu. CeueHuss MHOTOTpaHHUKOB
6 HauanbeHble cBeieHUs 0 KyOe U mupaMujie, UX pa3BEPTKU U 1
Mozenu. CedueHnss MHOTOTpaHHUKOB
7 [TonaTHe 06 aKCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX
8 [TonsiTre 06 akCHOMaTUYECKOM IOCTPOECHUHU CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPHUU U CIEACTBHS U3 HUX
9 [TonaTne 06 akCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPHUU U CIEACTBHS U3 HUX
10 [TonaTne 06 akCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPHUU: 1

AKCUOMBI CTEPCOMETPUHN U CICACTBUA U3 HUX




Bzaumuoe PAaCIIOJIOKCHHEC NPAMBIX B IIPOCTPAHCTBEC!

1 IepeceKaroIIrecs, apauiebHble U CKPELIMBAIOLIUECS IPSIMBbIE 1
[TapamienbHOCTh IPSAMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE:

12 napaiesibHbIe IPSIMbIE B IPOCTPAHCTBE; MapaIIEIbHOCTh TPEX 1
MPSIMBIX

13 [TapannenbHOCTh NPSAMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE: 1
[TapannenbHOCTh NPSAMON U INIOCKOCTH

14 VYTII1bl ¢ COHANpPaBIEHHBIMU CTOPOHAMU 1

15 Yrois Mexay IpsMbIMU B IIPOCTPAHCTBE 1

16 VYron Mexay nNpsMbIMU B IPOCTPAHCTBE 1

17 [TapannensHOCTh TIOCKOCTEMN: MapajuieNbHbIE TUIOCKOCTH 1

18 CBoiicTBa napajiebHbIX IIOCKOCTEN 1

19 [Ipocreiimme npocTpaHCTBEHHBIE PUTYPHI HA TIOCKOCTH: 1
TeTpa’ap, Ky0, mapasuiesenurne

20 Iloctpoenue ceuennii

21 [Toctpoenue ceuenuit

99 KonrtponbHas padota no reme "[IpsiMble 1 IIIOCKOCTH B 1
npoctpanctie. [lapamienbHOCTh TPSAMBIX U TIJIOCKOCTEH"

93 [leprieHAUKYIAPHOCTD MPSIMOM U MJIOCKOCTHU: MEPHEHIUKYIISIPHBIE 1
IpsIMble B IPOCTPAHCTBE

24 [IpsiMbIe mapasieNnbHbIE U TIEPIICHIUKYISIPHBIE K TUIOCKOCTH 1

25 [IpsiMble mapanienbHble U MePHeHIUKYISIPHbIE K TUIOCKOCTH 1

26 [Ipu3Hak neprneHuKyIIpHOCTH MPSIMON U TIOCKOCTH 1

27 [Tpu3HaK neprneHaAuKyIIpHOCTH MPSMOMN U IIIOCKOCTH 1

28 Teopema o mpsiMOii IEPIICHIUKYIISIPHOH MIIOCKOCTH 1

29 Teopema o npsAMOI NepNEHANKYIAPHON TNIOCKOCTH 1

30 TeopemMa o mpsiIMOiA TEPIIEHIUKYIISIPHON TIIOCKOCTH 1




IlepnieHqUKYISp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH J10

31 IUIOCKOCTH, PACCTOSIHUE OT IIPSIMOM A0 INIOCKOCTH

32 IlepnieHqUKYISp U HAKJIIOHHBIE: PACCTOSHHUE OT TOYKH J10
IJIOCKOCTH, PACCTOSHUE OT IPSMOM A0 INIOCKOCTH

33 [lepnieHIUKYISAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKHU 110
IJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM A0 INIOCKOCTH

34 [lepneHuKyYISp ¥ HAKIOHHBIE: PACCTOSHHUE OT TOYKH J10
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM A0 INIOCKOCTH

35 VYTIuIBl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO

36 JIByrpaHHBbI yroJii, TMHEHHBIN Yroj ABYTPaHHOrO yria

37 JIByrpaHHBIN yroJl, JMHENHBIN Yrojl ABYTPaHHOIO yIia

38 IlepneHIUKYISIPHOCTD IIJIOCKOCTEN: IPU3HAK
MIEPIEHIUKYJIIPHOCTH JBYX IUIOCKOCTEH

39 [IepneHuKyISAPHOCTD IIIOCKOCTEN: IPU3HAK
MEPIEHIUKYISIPHOCTH JBYX IJIOCKOCTEMN

40 IlepnieH IUKYIAPHOCTD IJIOCKOCTEM: IPU3HAK
MEPIEHIUKYISIPHOCTH JBYX IIJIOCKOCTEMN

41 TeopeMa 0 TpEX nepHeHAUKYIIApax

42 Teopema o Tpéx nepneHAUKYISIPax

43 TeopeMa 0 TpEX nepHeHAUKYIIApax

44 KonTponbhas padota no Temam "lleprnieH IuKyIIpHOCTD MPSMBIX U
mIockocTel" n "YTiel MEXy NPSMBIMH U INTIOCKOCTAMUA"
IToHsATHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPAaHHUKA,

45 BBIITYKJIbIE ¥ HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA
MHOT'OTpaHHUKA

46 [Ipusma: N-yronpHas npu3Ma; rpaHd U OCHOBAHHUS IPU3MBI,

npsaMas 1 HaKJIOHHAA IIPpHU3MBbI; OOKOBas W MOJIHAS IMMOBCPXHOCTH




IIPU3MBI

[Mapannenenunen, npsIMOYTOJIbHBIN MapajieienuIe]] 1 ero

47 . 1
CBOHCTBa
[Tupamupa: N-yroapHasi nupaMuia, TpaHU U OCHOBAaHHUE
48 MUpaMUIbl; O0KOBAsI M ITOJTHAS TTIOBEPXHOCTH MTUPAMHUJIBL; 1
IIpaBUJIbHASA U yCEUEHHAs IUpaMUia
[IpaBusIbHBIE MHOTOTPAHHUKH: TIOHATHE PABUIBHOTO
49 MHOTI'OI'paHHMKA; TpaBUJIbHAs IPU3Ma U IPaBUIIbHAS TUPaAMU/JIA; 1
IIpaBUJIbHAS TPEYroJbHAs MUPAMUA U MPABUIIBHBINA TETPadIP;
Ky0
50 [IpencraBnenne o MpaBUIBHBIX MHOTOTPAHHHUKAX: OKTAIp, 1
TOIEKAdIP U HKOCAIP.
CummeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH,
o1 MPSIMOM, INIOCKOCTH. DJIEMEHTBl CAMMETPUHU B TUpaMUIax, 1
napauiesienumne1ax, IpaBMIbHBIX MHOTOTPAHHUKAX
59 Beruucrienue 31eMeHTOB MHOIOIPaHHHUKOB: pEOpa, uaroHay, 1
YTJIBI
[Tnouranp 60K0BOM MOBEPXHOCTHU U MOJTHON MOBEPXHOCTH MPSAMOM
53 MIPU3MBI, IUIOMIAIh OCHOBAHHM, TeOpeMa 0 OOKOBOW TTOBEPXHOCTH 1
MIPSAAMOY IIPU3MBI
[Tnomjaap 60K0BOM MOBEPXHOCTH U MMOBEPXHOCTH MPABUIIBHOM
54 MMUPaMUIBI, TEOpPEMa O TIIOMAIH OOKOBOM MOBEPXHOCTH 1
YCEYEHHOU MUPAMHU/IBI
55 KonrtponbHast pabora o Teme "MHOrorpaHHUKT" 1
56 [Tonsitre 06 00BEME 1
57 O0BEM npU3MBI 1
58 O0BEM npu3MBbI 1
59 O06BEM IPU3MBI 1




60 O0BEM nupamMubl 1
61 O06BEM TUpaMuIBI 1
62 O0BEM nupamMubl 1
63 O0BEM nupamMusI 1
64 Kontponbnas padota mo teme "O6bEMBI MHOTOIPAaHHUKOB" 1
65 [ToBTrOpenue, o6o0meHne cuctemaru3anus 3Hanui. [loctpoenue 1
CEUCHHI B MHOTOI'PaHHHKE
[ToBTOpeHue, 0000IeHNe cucTeMaTu3alys 3HaHul. Beraucnenne
66 PacCTOSTHUIA: MKy ABYMS TOYKAMH, OT TOYKH JI0 IPSMOH, OT 1
TOYKH JI0 TUIOCKOCTH, MEKIY CKPEIMBAIOLITUMUCS MTPSIMBIMU
67 Hroroast koHTpoIbHAs paboTa 1
[ToBTOpenue, 0000IIEeHNE cCTeMaTH3alus 3HAaHUW. Brrancinenne
68 YIIJI0B: MEXIY CKPEIIMBAOIIUMUCS MPSMBIMHU, MEXTy IPSIMOH 1 1
TUTOCKOCTBIO, IBYTPAHHBIX YTIIOB, YIIIOB MEXKIY TUIOCKOCTSIMH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
11 KJIACC
Ne ni/m HaunmenoBanue pa3ieioB 4 TeM NPOrpaMMbl KonnuectBo Aara Jara Koppekrupopia
. H3Y4YeHHs ¢akr
1 Cdepa u map: ueHTp, paanyc, InameTp; TIomaab HOBEPXHOCTH 1
cdepnl
) B3aunmHoe pacrionoxxeHue cepsl U IIOCKOCTH; KacaTellbHas 1
MJIOCKOCTH K cdepe; Tiomanb chepsl
3 N3obpakenue cepsl, mapa Ha wiockoctd. CeueHus mapa 1
4 [{umHApUYecKas TOBEPXHOCTh, 00pa3yole IHITHHIPUICCKON 1

MOBEPXHOCTH, OCh IIMIIMHIPUYECKOI MTOBEPXHOCTH




Hunuaap: ocHoBaHUS 1 OOKOBasi IOBEPXHOCTH, 00pa3yroIias u

> 0Cb; IUIOIIAb OOKOBOM U MOJIHOH MOBEPXHOCTH
N306paxkenne nunmHApa Ha MI0ckocTu. Pa3BépTka nuiimHapa.

6 Ceuenus muimHApa (II0CKOCTHIO, MapajlIeIbHON NITH
NEepIEHANKYIISIPHON OCH LIMIMHIPA)

7 Konnueckasi moBepXxHOCTb, 00pa3yroIne KOHUYECKON
HOBEPXHOCTH, OCh U BEPLIMHA KOHUYECKOW TOBEPXHOCTHU

3 Konyc: ocHOBaHue U BepiInHa, 00pa3yrolas 1 oCh; IJIOLIa/lb
OOKOBOM M IMOJTHOM MOBEPXHOCTH

9 Yceu€HHBIN KOHYC: 00pa3yoIre U BBICOTAa; OCHOBAHUS H OOKOBas
MIOBEPXHOCTh
N300pakeHne koHyca Ha miockocT. Pa3pépTka konyca. CeueHus

10 KOHYca (IUIOCKOCTBIO, apajlleIbHONH OCHOBAHUIO, U INIOCKOCTBIO,
IPOXOJAIIEH Yepe3 BEPIINHY)

11 KomOuHanus ten BpalieHus 1 MHOTOTpaHHUKOB

12 MHororpaHHuK, OMMCaHHBIN 0KOJI0 cepbl; cdhepa, BIUCAHHAS B
MHOTOTPAaHHHK HJIM B TEJIO BpAIICHUS

13 [Tonsitue 06 00bEMe. OCHOBHBIE CBOMCTBA 00BEMOB TeN

14 O0BEM IUIMHApa, KOHYCa

15 O06BEéM mapa u miomaas cheps

16 [TomoGHBIe Tena B mpocTpaHcTBe. COOTHOMICHUST MEXKTY
IUIOINAASIMU TOBEPXHOCTEH, 00BEMaMU MOJOOHBIX Tel

17 KonTponbhas pabota no temam "Tena Bpamenus” u "O0bembl
Ten"

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CrnoxeHne 1 BHIYUTaHHE BEKTOPOB

20 YMHOKEHHE BEKTOpa Ha YNCIIO0




PaznoxxeHue BekTopa 1o TpéM HEKOMILIAHAPHBIM BEKTOpPaM.

21 [TpaBumno mapasuienenurena 1

99 Pemenue 3agay, cBA3aHHBIX C TPUMEHEHUEM MPABUII IEMCTBUI C 1
BEKTOPaMH

93 [IpssMoyrosibHas CUCTEMa KOOPIMHAT B MMPOCTPAHCTBE. 1
Koopaunatel BekTopa. [Ipocreiinme 3agaun B KOOpIMHATAX

24 VYron mexay BekTopamu. CKaipHOE MPOU3BEACHUE BEKTOPOB

25 Boruncnenue yrioB Mex1y NPSIMbIMU U TUIOCKOCTSIMU 1

26 KoopauHaTHO-BEKTOPHBIN METOJI IIPH PEIICHUN T€OMETPHUECKUX 1
3a1a4

97 KonTtponpHast pabota no Teme "BekTopbl 1 KOOpAWHATHI B 1
npoctpaHcTae”

98 [ToBTOpEHKE, 0000IICHUE U CUCTeMaTH3alKs 3HaHui. OCHOBHBIE 1
burypsl, pakThl, TEOPEMBI Kypca MIIaHUMETPUHI

29 [ToBTOpenue, o6obIIeHNEe U cucTeMaTr3alus 3HaHui. OCHOBHBIE 1
burypsl, pakThl, TEOPEMBI Kypca MIIaHUMETPUU

30 [ToBTOpeHue, 0600IIEHNE U cCUCTEMAaTH3aIlUs 3HAHHUH. 3a1aun 1
TUTAHUMETPUH B METOJIBI HX PEIICHHS

31 [ToBTOpeHue, 06001IeHNE U cUcTeMaTH3aIus 3HaHUH. 3a1aun 1
TUTAHUMETPUH U METOJIbI UX PEIICHHUS

39 [ToBTOpeHue, 0600IIEHNE U cCUcTeMaTH3aus 3HaHui. OCHOBHBIE 1
burypsl, pakThl, TEOPEMBI Kypca CTEPEOMETPUN

33 HToroBast KOHTpOJIbHAS paboTa

34 [ToBTOpEeHUE, 0600IIeHNE U cUCTeMaTH3aIusl 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




OueHo4HbIe MAaTEPUAJIbI
I'eomerpus. Aranacsu JI.C. U ap. (10-11) bazoBsiii u yrinyonéuusiii ypoBHH. KOoHTpoIbHBIE pabOTHI

I'eomerpus. Aunaktruueckue matepuansl. 11 xinacc. ba3oBblil u npomIbHBINA YPOBHU
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