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MNOACHUTEJIbBHASA 3AIINCKA

Pabouas mporpamma yuebHOro Kypca «l'eomerpus» 0a30BOro ypoBHS I 00Yy4aOLIHXCS
10 —11 xyaccoB pazpaboTana Ha ocHOBe dDelepaqbHOrO rocy1apCTBEHHOrO 00pa30BaTEIBEHOTO
CTaHIapTa CPEIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHUIA,
HPEIBSBIIEMBIX K MaTeMAaTHYECKOMY OOpa30BaHHUIO, M TPAJUIMN POCCHUIICKOTO 00Opa3oBaHWUSL.
Peanuzanmss  nporpaMMbl  o0eclieYMBaeT — OBJIQJICHHE  KIIOYCBBIMH  KOMIICTCHIHSMH,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06HIGKYHBTypHOFO, JIMYHOCTHOTI'O 1 MTO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTHU 06y11a}0mnxcsl.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIeoOMETpUM Ha YpPOBHE CpEAHEro o0Iero ooOpa3zoBaHMs
00ycJIOBJI€HAa NPAKTUYECKON 3HAYMMOCTBIO METANpeIMEeTHBIX M IPEIMETHBIX Ppe3yJbTaToB
0o0y4YeHMsI T€OMETPUH B HANpaBICHUU JMYHOCTHOIO Pa3BUTHUs OOyyaromuxcs, (GopMUpPOBAHUS
(YHKIMOHATBHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX Y4YeOHBIX IMCUUIUIVH.
Pa3Butne y oOyuaromuxcsi IpaBWIbHBIX IPEACTABIEHUN O CYIIHOCTH M IPOUCXOXKIACHUU
F€OMETPUUECKUX a0CTPAKLIUK, COOTHOILIEHUU PEAIbHOTO U HJCAIbHOTO, XapaKTepe OTpakKeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH W IIPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK W pOJIM MAaT€MaTU4YEeCKOr0 MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
crocoOCTByeT (OPMHPOBAHHIO HAyYHOI'O MHUPOBO33PEHUS YYAIMXCsl, a TaKXKe KadyecTB
MBILIEHHS], HEOOXOAUMBIX JUISl a[alTallii B COBPEMEHHOM OOIIECTBE.

['eomerpus sBiseTCs OJHMUM M3 0a30BBIX IPEIMETOB HA YpPOBHE CpEIHEro OOIIero
o0pa3oBaHus, TaKk Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MblluIeHHE, (GOPMUPYEMOE IMPU H3YUYEHUH OOYYAIOUIUMHCS TMOHATUHHBIX
OCHOB T€OMETPUM M TMOCTPOCHUM IETOYKH JIOTMUECKUX YTBEP)KIEHUH B XOJ€ pELIeHUS
FeOMETPUUYECKHUX 3a/lad, YMEHHE BBLIBUTaTh W OIPOBEPraTh TUIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCSl TIPU PEIICHHUU 33Jad €CTECTBEHHO-HAYYHOIO ILIMKJIA, B YAaCTHOCTH U3 Kypca
(hU3MKH.

YMeHune OpueHTUPOBATHCS B TPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX 001aCTAX
NeSITeIbHOCTH YenoBeka. OpUeHTalus yelloBeKa BO BPEMEHU M MIPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBUE €0 COLUAIbHOrO OBITHS, (hOpMa OTPAXKEHHS OKPYKAIOLIEr0 MUPA, YCIOBUE YCIEITHOTO
MO3HAHUS u aKTUBHOTO npeoOpa3oBaHus JEHCTBUTEIILHOCTH. OnepupoBanue
IIPOCTPAHCTBEHHBIMH 00pa3amMu OO0BEAUHSET pa3Hble BUJIbI yUEOHON U TPYJOBOU EATEIbHOCTH,
ABIIIETCS OAHUM U3 NPO(ECCHOHATBPHO BaXHBIX KauecTB, IO3TOMY akTyallbHa 3ajaya
dopmupoBaHUs Yy OOyYalOIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3HOBUIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
JESATEIIBHOCTH 110 MHOTHM HAIIPaBJICHUSM.

[lenb ocBOeHMs porpaMMel yueGHOro Kypea «I'eomeTpusi» Ha 0a30BOM ypOBHE 00yUYeHHS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOIIMXCS uYepe3 0OecleueHue
BO3MOXXHOCTH NPUOOPETEHUS U HCIOJIb30BAHUS CHUCTEMATHUYECKUX T'€OMETPUUYECKUX 3HAHUU U
neicTBui, cienn(UUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEIIHOTO MPOJIOJKEHHST 00pa30oBaHUs 10
CHEIHAILHOCTSIM, HE CBA3aHHBIM C NMPUKJIAJHBIM HCIIOIb30BaHUEM F€OMETPHH.



[lporpamMa 1o reomeTpum Ha 0a30BOM YpOBHE NpEAHA3HAYCHA JUIS OOYJaroIIuXCs
cpez[Hei/'I MIKOJIbI, HE HUCIIBITBIBABIINX 3HAYUTCIBbHBIX 3any,Z[HeHPIﬁ Ha YpPOBHC OCHOBHOI'O
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JIOJKHBI OCBOUTH
O6H_II/I€ MAaTCMAaTUYCCKHUEC YMCHUS, CBA3AHHBIC CO CHCLIPI(bI/IKOﬁ réeoMCeTpruu u H€06XOIII/IMBI€ JJIA
JKU3HHU B COBPCMCHHOM O6H_[€CTB€. KpOMe 9TOro, OHM UMCIOT BO3MOKXHOCTb U3YUYUTb T'COMCETPHULIO
Oosee rIy0OKO, €Clii B JAJIbHEHIIIEM BO3ZHUKHET HEOOXOJAMMOCTh B T€OMETPUYCCKUX 3HAHUSAX B
poeCCUOHATILHOMN IeATEILHOCTH.

JlocTmkeHune el OCBOCHHS IPOTPaMMBI o0ecrieuynBaeTCss  pEHICHHEM
COOTBETCTBYIOIIMX 3a1ad. [IpHOpUTETHBIMU 3ajadyaMu OCBOEHHsI Kypca «['eomeTpum» Ha
6a3zoBoM ypoBHe B 10—11 kitaccax siBIsitOTCS:

(dbopMHpOBaHUE TIPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYIbTYPHI M OCO3HaHHE e&
B3aMMOCBSI3H C OKPYKAIOIINM MUPOM;

dbopMUpOBaHUE TPEACTABICHUS O MHOTOTPAHHUKAX W TeJaX BpAICHHS KaK O BaXKHEUIIUX
MaTeMaTHYECKUX MOJEISIX, TO3BOJISIONIUX ONUCHIBATH W HM3y4aTh pa3Hble SIBJICHUS
OKPYKaIOIIEro MUPA;

dopMHupoBaHHE YMEHHS pACIO3HABaTh Ha 4YepTekKaX, MOJCIAX M B pPEaJbHOM MHpE
MHOTOTPaHHHMKH U TeJla BpaIlleHHUS;

OBJIQJICHUE METOJaMH PEIICHHUs 3aJad Ha TOCTPOCHHUS Ha M300paXKCHUSX MPOCTPAHCTBEHHBIX
duryp;

q)OpMHpOBaHI/IC YMCHHA ONCPUPOBATH OCHOBHBIMU MOHATHUAMH O MHOI'OIpaHHHUKax M TEJIax
BpalCcHuA U UX OCHOBHBIMUA CBOﬁCTBaMH;

OBJIQJICHUE AITOPUTMAMH PEIICHUs OCHOBHBIX THIIOB 3aj1a4; (OPMUPOBAHHE YMECHHUS IPOBOJIUTH
HECIIOXKHBIC JIOKA3aTEIbHBIC PACCYKIICHUS B XOJIC PEIICHUS CTEPEOMETPHUYECKUX 3aj1ay M 3314 C
NPaKTUYECKUM COJICPKAHUEM;

pa3sBUTHE WHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOydaromuxcs, MO3HaBaTEIbHON
AKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUH, KpUTUYHOCTH MBILIUICHUS;

dbopmupoBanre  GYHKIMOHATBLHONM  TPAaMOTHOCTH, PEJIEBAHTHOW  TE€OMETPHH: yMEHUE
Ppacrio3HaBaTb IMPOABJICHUA TC€COMCTPHYCCKUX HOHSITHfI, 00BEKTOB H 3aK0H0M€pHOCTCI\/JI B
pEeaIbHBIX JKU3HEHHBIX CUTYalMsIX U MPH U3YUYEHUU JPYTUX y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEW, (OPMYIHpPOBATh MX Ha S3bIKE T€OMETPUU M CO37aBaTh
reOMEeTPUYECKUEe MOJETH, MPUMEHSATh OCBOEHHBIH T€OMETpUYECKMH amnmapar Ui peleHHs
NPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, UHTEPIPETUPOBAThH U OLICHUBATh MOJIyYE€HHBIE PE3YIbTAThI.

OTnu4uTeNbHOM 0COOEHHOCTBIO IPOTPAMMBI SIBIISIETCS BKIIOYEHHE B KypC CTEPEOMETPHUHU B
Hayajle ero U3y4eHus 3a/1ad, pelaeMblX Ha YPOBHE MHTYUTHUBHOIO IMO3HAHMS, U ONPEIeNEHHBIM
o0Opa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO M
MMPOCTPAHCTBECHHOI'0  MBIIIJICHUA, CTUMYJIHPYET MPOTCKAHUC HHTYUTHUBHBIX TIIPOLECCCOB,
MOTHBHPYET K JAIbHEUIIEMY U3YYEHHIO IIPEIMETA.

[Ipenmourenue oTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUECKOM
NeSITeIbHOCTH. Pa3BuUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUH Yy YydalIuxXxcs B  Kypce
CTEpEOMETPUH MIPOBOJUTCA 3a CUET PELICHHS 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEpPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpa3za NMPOBOAMUTCS C
OTIOPOI Ha HATJISTHOCTh, a ONEPUPOBAHUE 00Pa30M — B YCIOBHUSIX OTBJICUCHHS OT HATIISIHOCTH,
MBICIIEHHOTO U3MEHEHHSI €r0 HCXOTHOTO COICPIKaHUSI.

OcHoBHBIE cojepkaTenbHble JHMHUM Kypca «l'eomerpum» B 10-11 Kkmaccax:
«MHororpanHuKn», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBeY, «Tena BpameHus», «Bekropsr n



KOOPJAWHATHI B TIPOCTPAHCTBEY. DopMUpOBaHHE JTOTHUECKUX YMEHUH pacrpeiessieTcss He TOJIBKO
M0 COJIEPKATENbHBIM JIMHUSM, HO W IO TrojJaM OOYy4YCHHs Ha YpPOBHE CPEIHEro OOMIEero
o0OpazoBaHusl.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yjIbTaTaM OCBOCHHS
paboueii mporpamMmbl, pacrpeieIEHHbIM 10 TofaM 00yUdeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
YTOOBl  OBJAJICHUE TI'EOMETPUYCCKHMMH  TOHATUSMH WM  HaBBIKAMH  OCYIIECTBIISLIOCH
MIOCJICIOBATEIFHO W IOCTYIATENBHO, C COOJIIOJICHUEM IIPUHIIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHHUS BKIIIOYAIMCH B OOIIYI0 CUCTEMY I'€OMETPUICCKHUX TPEACTABICHUH 00yJarouXcs,
pactupsisi ¥ yriayousis e€, o0pas3ys IpOYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha n3yuenue reomerpun orBogutcs 2 yaca B Heaento B 10 kitacce u 1 yac B Hegemo B 11
KJ1acce, BCEro 3a JiBa roja ooyuenus - 102 yueOHBIX daca.

COJAEP)KAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHA cTepeoMeTpur. Touka, npsMasi, MI0CKOCTh, IPOCTPaHCTBO. [loHsATHe
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anmHOe pacrnosokeHue MpsIMbIX B IMPOCTPAHCTBE: MEPECEKAOLIUECS, TapaJUIEIbHbIE U
CKpeluBamomuecs npsaMble. IlapamienbHOCTh HPsAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
napajuleJibHble TNpsMblE B IPOCTPAHCTBE; MapaJICNIbHOCTh TPEX NPSIMbIX; MHapaieIbHOCTh
OpsIMOM M TUIOCKOCTH. YIJIBI C COHAIpaBJIEHHBIMU CTOPOHAMH; Yrojd MEXIy MNpSMbIMH B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  MapajulesibHble  IUIOCKOCTH;  CBOMCTBA
napajuleJIbHBIX TIockocTel. [IpocTeiime npocTpaHCTBEHHbBIE (PUTYPHI HAa TNIOCKOCTU: TETPAdIP,
KyO, nmapajuiesenumes; nocTpoeHNe CeUeHui.

[lepnieHAUKYIAPHOCTE OPSIMOM M IUIOCKOCTH:  NEPHNEHAMKYJISApHBIE TPAMBIE B
IIPOCTPAHCTBE, MpsMbIE NapauIeIbHbIE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPNEHIUKYIAPHOCTH TNPSAMOM M IUIOCKOCTH, TEOpEMa O TNPAMOM IEpPHEHAUKYISIPHON
IUIOCKOCTH. YTJbl B MPOCTPAHCTBE: yrojl MEXAY MPsIMOW M IJIOCKOCTHIO; ABYIPAaHHBIN yrod,
JUHEHHBINA yron AByrpaHHoro yria. [lepneHAuKyssp U HaKJIOHHBIE: PACCTOSIHME OT TOYKH JO
IUIOCKOCTH, PAacCTOSHUE OT NPSIMON [0 IUIOCKOCTH, NPOEKUuss (GUrypbl Ha IJIOCKOCTb.
[leprieHAUKYISAPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH ABYX IIockocTell. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHororpaHHuKu

[ToHsiTHE MHOTOIpaHHMKA, OCHOBHBIE DJJIEMEHTbl MHOTOIDAHHUKA, BBINYKIBIE W
HEBBINYKJIbIE MHOTOTPAaHHMKH; pa3BEPTKAa MHOrorpanHuka. IIpusma: n-yronpHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HAKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapannenenunesn, NpsIMOYTOJBHBIN Napajuienenunes U ero cpoicrsa. [lupamupa: N-yronapHas
nupaMujia, TpaHU M OCHOBAaHUE NHPaMU[bl; OOKOBas W IOJIHAS IOBEPXHOCTh IHPaMUJBbI;
IpaBWIbHAsg M Yyceu€HHas MNHpaMuaa. OJEMEHTbl MNpU3Mbl W nupamuabl. [IpaBunbHbIE



MHOTOTPaHHMKU: MOHATHE NMPABUIBHOIO MHOTIOIDAHHUKA; NpaBUiIbHAS MPU3Ma M NPaBHIbHAs
NMpaMKJIa; paBUiIbHAasl TPEYroibHas MUpaMKia U IpaBUIbHBIN TeTpasap; Ky0. Ilpencrasnenue
O IMpaBWIbHBIX MHOIOTPaHHMKAaX: OKTaj’ap, JoJeKa’Ap M uxocadap. CedeHus OpuU3Mbl U
HUPAMU/IBI.

CuMmMeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOM, IJIOCKOCTH.
DIEeMEHTB CUMMETPUH B TUPaMUJax, apajuleIeuIe1aX, IPaBUIbHBIX MHOTOTPAHHUKAX.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHanu, yrisl. [lnomans 60koBoM
IIOBEPXHOCTU M TIIOJHOM IIOBEPXHOCTH MNPSMOM INpPHU3MBI, ILIOLAAb OCHOBAHHMH, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Msbl. [lnomans OGOKOBOM MOBEPXHOCTH M IMOBEPXHOCTH
NpaBWIBHON MUpaMUIbl, TEOpeMa O Iulomaau yced€HHoW mnupamuabl. [lonartue o6 oOBEMe.
O0bEM nupamMuibl, IPU3MBIL.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOMAASIMU IOBEPXHOCTEH,
00bEéMaMHU TOAOOHBIX TEIL.

11 KUIIACC

Tesa BpaueHus

Hunuuapuyueckass TOBEPXHOCTh, 0OOpasyrolde UIWJIMHIPHYECKON TOBEPXHOCTH, OCh
UUAJTUHAPUYECKOU ToBepXHOCTH. L{umuuap: ocHOBaHUS 1 OOKOBasi IOBEPXHOCTh, 00pa3yromas u
0Ch; IUIOMIAh OOKOBOW M TIOJTHOW MOBEPXHOCTH.

KoHnueckasi MOBEpXHOCTh, 00pa3yrolye KOHUYECKOH IMOBEPXHOCTH, OCh W BEpIIMHA
KOHMYECKOW TMoBepxHOCTH. KOHyc: OCHOBaHHME W BEpIIMHA, OOpa3ymoias W OCh; IUIONIAIh
OOKOBOI W TIOJHON TOBEPXHOCTH. YCEUEHHBIA KOHYC: O0Opa3yroIlue W BBICOTA; OCHOBAHUS U
0OOKOBast MOBEPXHOCTb.

Cdepa m map: LEHTp, paaudyc, AUAMETp; IUIOMIA[b MOBEpXHOCTH cdepbl. B3aumuoe
pacrionioxenue chepbl U IIIOCKOCTH; KacaTelbHasl INIOCKOCTh K cdepe; miomaab chepsol.

N300paxeHue Te BpallleHus Ha TUIOCKOCTH. Pa3BEpTka MUIMHIpa U KOHYCA.

KomOuHanuu Ten BpaleHUss U MHOTOTPAaHHUKOB. MHOTIOIpaHHHUK, OMHUCAHHBIM OKOJIO
cthepsl; chepa, BOUCaHHAsE B MHOTOTPaHHUK, WJTU TEJIO BPAIllCHHS.

[Tonstue 00 oO0bEme. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPsIMOYTOJIBHOTO Tapaienenumneaa u cieactBus u3 He€. O0bEM mmHapa, koHyca. OO0BEM
1rapa ¥ 1miomaib cepsl.

[Tonobupie Tenma B mpocTpaHcTBe. COOTHOIIGHHS MEXAY IUIOMAIIMU MOBEPXHOCTEH,
00BbEMaMHU TOIOOHBIX TEJI.

Ceuenuss 1mwiMHApa (MapauielbHO W NEPHEHJUKYISAPHO OCH), CEYEHHUsS KOHyca
(TapajieIbHOE OCHOBAHUIO M IMPOXOJISIIEE Yepe3 BEPIINHY), CCUCHUS IIapa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha mIocKOCTH U B IpocTpaHcTBe. ClOKEeHUE U BEIUUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3noxkeHue BekTopa Mo TPEM HEKOMILIaHApHBIM BekTopam. [IpaBumio
napajuienenunena. Perenne 3ama4, CBI3aHHBIX ¢ TPUMEHEHHUEM MIPABIII JSHCTBHUI C BEKTOpaMHU.
[IpsimoyronbHasi cUCTeMa KOOpPAMHAT B TpocTpaHcTBe. KoopauHatel BekTopa. [Ipocrteiimue
3aJjadd B KOOpJIWHATaX. YTOJd Mexay BekTopamu. CKalIpHOE TPOU3BEICHHE BEKTOPOB.
Brruncnenue YIrJI0B MEXAY MPAMBIMU H ITJIOCKOCTAMM. KOOp}IHHaTHO'BeKTOpHBIﬁ METOO IpHU
pEIIeHUN TEOMETPUICSCKUX 3a/1a4.



INIVTIAHUPYEMBIE PE3YJIbTATBI

JIMHHOCTHBIE PE3YJIBTATbHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrpaMMbI y4dyeOHOro mnpeamera «MaremaTukar
XapaKTEepU3YHTCA:

I'paxknanckoe BocnuTanue:

C()OPMUPOBAHHOCTHIO TPAKIAHCKOW TMO3UIUU OOydYarolierocs Kak aKTHBHOTO W
OTBETCTBEHHOT'O 4WICHA POCCHIICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATh C COLMAIbHBIMU HHCTHUTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U HAa3HAYCHHEM.

IlaTpuoTuyeckoe BoCIMTaHUE:

c(hOpPMHUPOBAHHOCTBHIO POCCUNCKOIN TPaXkTaHCKON MICHTUYHOCTH, YBAXKCHHS K MPOILJIOMY
W HACTOAIIEMY POCCHMCKOM MAaTeMaTHKH, IEHHOCTHBIM OTHOIIEHHWEM K JOCTH)KCHHUSIM
POCCHICKHX MAaT€MaTUKOB M POCCHUHUCKOM MaTEMAaTHYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTMX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHHEM JYXOBHBIX IIEHHOCTEH pOCCHIiCKOro Hapoaa; c(hopMHUpPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOr0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYUBOTO OYyIYIIETO.

JcTeTH4ecKoe BOCIIUTAHME:

ACTETUYECKMM  OTHOIIEHWEM K  MHPY, BKIIOUas JICTETUKY  MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PEIICHHH, pacCyXIeHUW; BOCIPUUMYHBOCTBIO K
MaTEeMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUIOB UCKYCCTBA.

Du3nyecKoe BOCIIUTAHME:

c(OPMUPOBAHHOCTHIO YMEHHUS TPUMEHSAThH MaTeMaTHYeCKHe 3HaHUS B HHTEpecax
310poBOTO U Oe3omacHoro o0Opas3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (uznueckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUAX CIIOPTUBHO-03J0POBHUTEIHHOU
JIEATEIIbHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYyNy, OCO3HAHHEM IIEHHOCTH TPYAOIIOOHUS; WHTEPECOM K Pa3TUIHBIM
chepam mpodeccHoHaTBbHON NEITeTbHOCTH, CBSI3aHHBIM C MATEMATHKON M €€ MPUIOKCHUSIMU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBHIOOP OynyIieil nmpodeccun u peaaTn3oBeIBaTh COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHdecKoMy O0Opa3oBaHUIO U
caMo00pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKMW3HM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PELICHUHU IPAKTUYECKUX 3a]]a4 MaTeMaTH4eCKON HapaBIeHHOCTH.

JKO0JIOrHYeCKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IKOJOTUYECKONW KYIbTYphl, NMOHUMAHWEM BJIMSHHUS COIMAIBHO-
SKOHOMHUYECKUX TPOILIECCOB HA COCTOSHHE TPUPOJHOW W COIHMAIBHOW Cpeabl, OCO3HAHUEM
r100aMbHOTO  XapakTepa DJKOJOTHYECKHX  MpoOJieM; OpHEeHTAalMedl Ha  MPUMEHEHHE



MaTeMaTUYeCKUX 3HAHWUU JJIS pellleHHus 3aJay B 00JIaCTH OKpYXalolle cpelbl, MiIaHUpOBaHUS
IIOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYKAIOIEH CPEJIbI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OPMHPOBAHHOCTBI0O MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHd M OOLIECTBEHHOW MPAKTHUKH, TOHUMAaHHEM MaTeMaTHYeCKOW HayKu Kak chepsl
YEJIOBEUECKOU NIEATENIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYMMOCTH ISl Pa3BUTHUS LIUBWIM3ALUU;
OBJIQJICHUEM SI3bIKOM MAaT€MATHUKM M MAaTE€MaTU4YeCKOW KYJIbTYpOH KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBISATH HPOECKTHYHO U HCCIEAOBATENIbCKYIO JIESITEIBHOCTD
WHJUBUIYaJIbHO U B PYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaThl OCBOCHHSI MPOTpaMMbl yueOHOTo mpeameTa «MaTeMaTHKa
XapaKTepU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMUA HO3HABAM ETIbHBIMU OeliCTN8UAMLU,
VHUBEPCANILHBIMU —~ KOMMYHUKAMMUBHBIMU — OeliCEUAMU,  YHUBEPCATbHLIMU — pPecyIsimUSHbIMU
oelicmeusmu.

1) Vuusepcanvuvie nosnasamenwvHnole oeticmausi, obecneuusarom opmuposanue 6A306bix
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpd;
npUMeHeHUe 102UHEeCKUX, UCCAe008aMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble 1oruveckue aeicTBUA:

BBISIBJISITH M XapaKTEPH30BaTh CYIIECTBEHHbIC MPU3HAKU MAaTEMATHUECKUX OOBEKTOB, MOHATHUH,
OTHOIICHUN MEXJy HOHATUAMU; (OPMYIUPOBATH OINpEAENeHUs MOHATHI; yCTaHAaBIUBATh
CYILIECTBEHHBIA MPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS JUIsl 0000IIECHUSI U CPABHEHUS, KPUTEPUU
IPOBOJIUMOI0 aHAJIN3a,;

BOCIIPUHUMATh, (OpPMYyIUpOBaTh U MPeoOpa3OBBIBATh CYKICHHS: YTBEPAWUTENIbHbIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

BBISIBIISITH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTUBOPEYHS B (PaKTax, TaHHBIX,
HaOJIOICHUSIX W YTBEPXKACHUSAX; TpeiaraTh KPUTEPHH ISl BBISIBICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUH;

JIeNaTh BBIBOJIBI C HCIOJB30BAHMEM 3aKOHOB JIOTHKH, MACIYKTUBHBIX U HWHAYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOYeHUH 0 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITENbHO J0KA3aTeNIbCTBA MAaTEMAaTUYECKHX YTBEPXKACHUU (TpsMble U OT
MPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, TPUBOAUTH MPUMEPHl U  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI;

BbIOMpaTh crnoco0 pelieHuss yueOHOW 3aiadyu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BHIOMpPATh HANOOJIEE TTOIXOASIIIHA ¢ YIETOM CAMOCTOATENBHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble ucciiefoBarebcKue 1eicTBUS:

UCIOJIb30BaTh BOIMPOCHl KaK HCCIIEAOBATENbCKUNH HHCTPYMEHT MO3HaHUS; (OPMYIHPOBATH
BOIIPOCHI, (UKCUPYIOIIME NPOTUBOpEUHEe, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIEIOBAHUE 110 YCTaHOBIICHUIO
0COOEHHOCTEH MaTeMaTH4ecKoro OOBEeKTa, SIBICHHS, MpPOIecca, BBISIBICHHIO 3aBUCHMOCTEH
MEXIy 00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;



CaMOCTOSTENbHO (OpMYyIUpOBaTh OOOOIIEHHS M BBIBOABI 10 pe3yiabTaTaM IMPOBEIEHHOTO
HaOJIOICHNS, UCCIIEIOBAHMSI, OLEHUBAThH JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IEHHI;
IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE IMPOLECCA, a TAaKXKE BBIIBUTATH MPEANOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBUSX.

PatGora ¢ undopmaunmeii:
BBIABIIATh Ae(UUUTH MHGOpPMALUK, AAHHBIX, HEOOXOOUMBIX JUIsI OTBETa Ha BOIPOC M AJIA
pelLIeHMs 3a]1a4u;
BbIOMpaTh  MH(OpMANMIO M3 ~ UCTOYHMKOB  PA3JIMYHBIX  TUIOB,  aHAJIM3UPOBATh,
CHCTEMAaTH3UpPOBaTh M HHTEPIPETUPOBATh MHGOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
NPECTaBIICHHUS;
CTPYKTYpUPOBaTh MH(POPMALUIO, MPEJCTABIATh €€ B pa3iIMyHBIX (OpMax, HIUTIOCTPUPOBATH
rpaduvecKu;
OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOATENIBHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvivie KOMMYHUKGmMUHbIE Oeiicmeusl, 00ecneyusam coopmMuposaHHocms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

Oo0wmenne:
BOCIIPHHUMATH ¥ (POPMYITHPOBATH CYXICHHUS B COOTBETCTBUU C YCIOBUSAMH U IENSIMU OOIICHUS;
SICHO, TOYHO, I'PaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M THCHMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHMSI 110 X0y PEIICHHUs 3aa4l, KOMMEHTHPOBATH MOJIyYCHHBIN Pe3yIbTar;
B Xoie OOCYXJEHHWS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMbI, IMPOOJIEMBI,
pelraeMoil 3a/1auu, BBICKA3bIBaTh WJEH, HALEIEHHBIE HAa MOUCK PELIEHUS; CONOCTaBIATh CBOU
CYXJIEHUS C CYXACHUSAMH APYrMX YYaCTHHKOB JUanora, oOHapy>KuBaTh Pa3jIM4yHMe U CXOJCTBO
HO3ULIUI; B KOPPEKTHOW (popMe popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKEHMS,;
OpPEICTaBIATh pe3yiabTaThl peIIeHUs 3aJadyd, OHKCIEPUMEHTAa, MCCIEJOBAaHUs, IPOEKTa;
CaMOCTOSITENIbHO  BbIOMpaTh (opMmaT BBICTYIUICHHS ¢ Y4Y€TOM 3ajad [pe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:
NOHMMAaTh W HCIOJNB30BaTh MPEUMYIIECTBA KOMAHJHONM W WHIUBUAYaTbHOW pabOTHl TIpU
pemeHnr y4eOHBIX 3aja4; MPHHUMATh [EIh COBMECTHOM JIeSTENbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHON paloThl, paclpenensiTh BHJbI paboT, JOTrOBapHBaThbCs, 0OCYXKAATh
npoliecc ¥ pe3yabTaT paboThl; 0000I1aTh MHEHUSI HECKOJIBKHX JIIOJIEH;
y4acTBOBaTh B TPYNNOBBIX (opmax palboTbl (00CyXaeHHs, OOMEH MHEHUH, «MO3roBbIE
IITYpPMBI» U HHBIE); BBIIOJIHATH CBOK YacTb pabOThl M KOOPAMHUPOBATH CBOU JAEUCTBUS C
JIPYTUMH 4JIEHAaMH KOMAaHJbI, OIICHWBAaTh KAdeCTBO CBOETO BKJaJa B OOIIMH MPOIYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

3) Vuusepcanvuvie pecynamuesnsie oeticmsus, ob6ecneuusaon Gopmuposanue cmulCilo8bIx
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranuzanus:
COCTaBJIATH TJIaH, AITOPUTM PELICHUS 33]]auH, BEIOUPATh CIIOCO0 pEeIIeHUs ¢ yU4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:
BJIAJICTh HABBIKAMH TI03HABATEILHOW PE(IEKCHM KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBHHA W
MBICIIUTEIBHBIX ~ TPOIIECCOB, HMX  PE3YyJIbTaTOB; BIAJETh CIIOCO0AMH  CaMONPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3yabTaTa PEHICHNsT MaTeMaTHIECKOW 3a/1auu;



NpeIBUIETh TPYAHOCTH, KOTOpble MOTYT BO3HHUKHYTh IpU pEUICHHHM 3aJauyd, BHOCUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JHAHHBIX, HAHJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATHh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUIM, OOBSCHATh MPUYHHBI TOCTHKESHUS HITU
HEJOCTHXKEHHSI  PE3YJIbTAaTOB  JACSATENIbHOCTH, HAXOAUTh  OWIMOKY, JaBaTh  OLEHKY
NpUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBaTh MOHATUAMH: TOUKA, IPAMas, IJIOCKOCTb.

[TprMeHATh aKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX MPHU PEIIEHUH T'€OMETPUUYECKUX
3ajay.

OnepupoBaTb MNOHATHAMM: NAPAUIETBHOCTh W MEPHEHIAUKYISIPHOCTh MPSAMBIX U
IUIOCKOCTEM.

KnaccugummpoBars B3auMHOE pacloOI0KEHNUE MPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb MNOHATHSIMM: JBYTPAHHBI yroy, TpaHU JBYTPAaHHOIO Yyrja, pedpo
JBYTPAHHOIO yIJjia; JMHEHHBIA yroJl ABYTPaHHOTO YIJIa; FpajyCcHas Mepa JBYIPaHHOIO yria.

OnepupoBaTh MOHATUSAMU: MHOTOIPAaHHMK, BBIMYKJBIH M HEBBITYKJIbIM MHOIOTPaHHUK,
3JIEMEHTHI MHOTOTPAaHHUKA, IPaBUJIbHBIA MHOTOI'PaHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BHU/bI MHOI'OI'PDAaHHMKOB (IIUpaMU/Aa; MpU3Ma, MPSAMOYTOJIbHBIN
napanjenenurnes, Kyo).

KnaccupunupoBarb MHOTOTpaHHHMKM, BbIOMpas OCHOBAaHUS JUId  KJIacCU(UKAIIUH
(BBIYKJIBIE M HEBBINMYKJbIE MHOTOTPAaHHHKH; TPAaBUJIbHbIE MHOTOIPAHHUKH; NpSIMblE H
HAKJIOHHBIE TIPU3MBI, TapajlIeIeIUIe/Ibl).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Yys METO/I CIIEJIOB.

CTpouTh cedyeHUus MHOTOTPAHHUKOB METOJIOM CJIEZIOB, BBINOJHATH (BBIHOCHBIE) IJIOCKHE
YepTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemiath 3a1aun Ha HaXOXKJIEHUE T€OMETPUUYECKUX BEIMUYHMH 110 00pa3laM Uil ajJropuTMam,
IIPUMEHSISI U3BECTHBIE AHAJMTUYECKHE METOBI NPU PEIICHUM CTAaHAAPTHBIX MATEMaTHYECKHUX
3a/1a4 Ha BBIYMCIICHHE PACCTOSHUN MEXy IBYMS TOYKAaMH, OT TOYKH JIO MPSIMOH, OT TOYKU JO
TUIOCKOCTH, MEXAY CKPEIIMBAIOIUMUCS TPSIMBIMHU.

Pemmars 3a1aun Ha HaXOXKJEHNE T€OMETPUUECKUX BETMYMH M0 00pa3lam WIH aIropuTMam,
MIPUMEHSISI U3BECTHBIE AHAJTMTUYECKHE METObl NMPHU PEIIEHUU CTaHAAPTHBIX MaTEeMaTHYECKUX
3a7ad Ha BBIYMCIIEHHE YIJIOB MEXJYy CKPEIIMBAIOIMMUCA MPSAMBIMHA, MEXAYy HpSIMOU U
IUIOCKOCTBIO, MEKY IUIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Boruncnare 00bEMBI U TUIOMIAAM MTOBEPXHOCTEH MHOTOIPAaHHHUKOB (IIPHU3Ma, MUPAMUIa) C
npUMeHeHHeM (GOpMyll; BBIYMCIATH COOTHOIIEHHS MEXIy IUIOMAASIMU ITOBEPXHOCTEH,
00BEMamMH MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSIMH: CHUMMETPUS B TPOCTPAHCTBE; ILEHTP, OCh U IUIOCKOCTb
CUMMETPUU; UEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPHI.



HM3Biekath, mpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH UH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
rCOMETPUYUCCKUX (PUTYpax, MPEICTABICHHYIO Ha YEPTEIKaX U PUCYHKAX.

[lpumensaTp reoMeTpuueckue (akThl Ui PEHICHUS CTEPEOMETPUYECKUX — 3a/ad,
npeamojgararomux HECKOJIbKO IMaroB pCHICHHUA, €CIIW YCIOBUA NPHUMCHCHHA 3aJaHbl B SIBHOU
dopme.

[IpuMeHATh TpOCTEHIKe MPOrpaMMHBIC CPEACTBA W AJIEKTPOHHO-KOMMYHHUKAI[HOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUUCCKHX 3a/1ad.

[IpuBOAUTH TIPUMEPHI MAaTEeMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U  IKU3HH,
pacro3HaBaTh MPOSIBJICHHE 3aKOHOB T€OMETPHH B HCKYCCTBE.

IIpuMeHATh MONy4YeHHBbIE 3HAHUS Ha INPAKTUKE: AHAIU3UPOBATh PEANBHBIC CUTYalUH U
MIPUMCHATH HU3YUCHHBIC IIOHATUA B mponecce IIONCKa peUICHNA MaTeMaTHN4YCCKHN
chOpMyYITHUPOBAHHOM MPOOIEMbI, MOACIHUPOBATh pPEATbHBIC CHTYyallMd HA S3bIKE TI'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJCIN C HCIOJIb30BAHUEM TCOMETPUYCCKUX TOHATHH U TEOPEM,
anmapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM FeOMETPHYCCKUX
BEJTUYHH.

11 KJIACC

OnepupoBatb HOHSITUSMU: LMJIMHIpUYECcKas HOBEPXHOCTb, oOpazyromue
LWIMHIPUYECKON OBEPXHOCTH; LIMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLie KOHUUECKON
HOBEPXHOCTH, KOHYC; C(hepruuecKas IOBEPXHOCTb.

PacniozHaBaTh Tena BpaeHus (UIMHIADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJIyYSHUS TEJl BPALLCHHUS.

KnaccugunupoBars B3auMHOE pacnookeHne cephl U MITOCKOCTH.

OnepupoBaTh NOHATHUSAMHU: IIAPOBON CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA CErMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CIIOS; APOBOM CEKTOP.

Boruncnsate 00bEMBI U IIIOMIAAM MOBEPXHOCTEH TeN BpallleHUsl, TEOMETPUUYECKUX Tel C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATHUSMU: MHOTOIPAaHHUK, BIMCAaHHBIM B cepy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK HJIM TEJIO BpaIleHUs.

BBIUUCIIATE COOTHOLIEHUS MEXTY TUIOIIAAsIMH TOBEPXHOCTEN M 00bEMaMU TIOJJOOHBIX TEJI.

N300paxkaTh M3ydyaeMble (UTYpPbHl OT PYKH M C HPUMEHEHMEM HPOCTBIX YEPTENKHBIX
WHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUSI TEJ BpaIlCHHUSL.

W3Brekatb, MHTEPIPETUPOBATH U MPEOOPa30BbIBATE HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, npeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE OEMCTBUS CIIOKEHUSI BEKTOPOB, BHIUUTAHUS BEKTOPOB U YMHOXXEHMS BEKTOpA
Ha YUCI0, OOBSICHAThH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[TpuMeHsATH paBUIIO NapajlIeeNuIea.

OnepupoBaTh MOHSTHUSAMHU: JEKAPTOBBI KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOP, MOMAYIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrojl MEXKIY BEKTOpaMH, CKaJspHOE
MIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.



HaxonuTh cyMMy BEKTOPOB W TPOM3BEICHHE BEKTOpPA HA YHCIIO, YTOJI MEXIY BEKTOPAMH,
CKaJISIpHOE TIPOM3BEICHUE, PACKIIAILIBATh BEKTOP IO TBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT.

[IpuMmeHsTh TeoMeTpuYeckre (akThl M PEHIEHUS CTEPEOMETPUYCCKUX  3ajad,
MPEITOJIATAOIINX HECKOJIBKO IIIarOB PEHICHUS, €CIIU YCIOBUS MPUMEHEHHS 3aJlaHbl B SIBHOU
dbopwme.

Pemrate mpocreiiime reoMeTpuveckue 3a1aull Ha MPUMEHEHNE BEKTOPHO-KOOPAWHATHOTO
METo/1a.

Pemrate 3amaum Ha JI0KA3aTENBCTBO MATEMATHYECKUX OTHOLICHMH W HAXOXJICHHE
TEOMETPHYECKUX BEIUYHH N0 00pa3liaM WM aJIrOPUTMaM, IPUMEHSSI U3BECTHBIC METOJbI TPU
pEIIeHNH CTaHIaPTHBIX MAaTEMATHYECKHX 3a71ad.

[TpuMeHsTh MpOCTEHIIHEe TPOrPaMMHBIE CPEIICTBA M 3JICKTPOHHO-KOMMYHUKAIMOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHX 3a]ad.

[lpuBOAUTH, TpPUMEpPH MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B TIPUPOJAC U KHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[TpuMeHSATh TIOMYYCHHBIC 3HAHHS HAa MPAKTUKE: aHAJIM3UPOBATh PEAIbHBIC CHUTYallUd U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOILECCe IOWCKA  PEIICHUS  MaTeMaTHYeCKH
c(OpMyIIMPOBAHHOK MPOOIEMBI, MOACIUPOBATH PEATbHBIC CHUTYAllMd HA S3BIKE TEOMETPHH,
WCCJICIOBATh TOCTPOSHHBIC MOJEIU C UCIOJIB30BAHUEM T'€OMETPUUYECKUX TIOHATUH U TEOpEM,
anmapara aJreOpsl; peniaTh NPaKTHICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUCCKUX
BCJIMYMH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HaumeHnoBanue pa3aenoB v TeéM IPOrpaMMBbI KonnuectBo yacos DJEeKTPOHHBIE
/11 Bcero | Konrtposbhbie (mudpoBkIc)
paboThI oOpa3oBaTebHbIC
pecypehl
1 Brenenue B ctepeoMeTputo 10 [[BubmuoTexa [JOK
https://educont.ru/ ]]
2 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE. 12 1 [[BubmuoTexa [JOK
[MapauienbHOCTh MPSIMBIX M INIOCKOCTEH https://educont.ru/]]
3 | lleprieHIUKYASAPHOCTD MPSIMBIX U TUIOCKOCTEH 12 [[BubmuoTexa [JOK
https://educont.ru/]]
4 | Yrubel MeXIy OPSIMBIMU U TIIOCKOCTSIMH 10 1 [[bubmuoteka [IOK
https://educont.ru/]]
5 | MHoOrorpaHHUKH 11 1 [[bubmuoteka [IOK
https://educont.ru/]]
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1 [[bubmuoteka [IOK
https://educont.ru/]]
7 [ToBTOpEHME: CEUEHMUSI, pACCTOSIHUS U YIJIbI 4 1 [[bubmuoreka [IOK
https://educont.ru/]]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5
11 KJIACC
Ne | HammeHnoBaHue pa3fenoB U TEM MPOTrpaMMBbl KosmyecTBo yacoB OnekTpoHHbIe (IU(POBHIE)
n/m Bcero | KoutposnbHble | 00pa3oBaTelIbHBIE PECYPCBHI
paboThl
1 Tena BpaieHus 12 [[BubmuoTeka [JOK
https://educont.ru/]]
2 OOBEMBI TET 5 1 [[BubmuoTeka [JOK
https://educont.ru/]]
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 [[BubmuoTexa [JOK
https://educont.ru/]]
4 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 7 1 [[BuGmmoTeka [IOK
3HAHUH https://educont.ru/]]
OBIIEE KOJIMYECTBO YACOB I10 34 3
[MTPOTPAMME
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IHOYPOYHOE IINIAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KosmmuectBo yacos [ara DIIEKTPOHHBIE
n/m Bcero | KonTposbHbie | H3y4eHUs nudpoBbie
paboThI o0Opa3oBaTenbHbIC
pecypcehl
1 [[OcHOBHBIE NOHATHUS CTEPEOMETPUU: TOUKA, 1 [[bubnnoreka
npsMasi, II0CKOCTh, MpocTpaHcTBo. [IpaBuna [HOK
n300paKeHUs Ha PUCYHKAX: N300paKCHUS https://educont.ru/]]
IJIOCKOCTEH, MapaljieNIbHbIX MPSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka]]
2 [[I[TonsTHSA: TTIEpeceKarOIIMecs TUIOCKOCTH, 1 [[BubmuoTeka
IIepeceKaroIuecs npsimasi M iI0CKoCTh| | HOK
https://educont.ru/]]
3 [[[ToHsiTHsA: IEpeceKaronuecs MmIOCKOCTH, 1 [[BubmnoTeka
[epeCeKArOIINECs NpsiMasi U II0CKOCTh| | HOK
https://educont.ru/]]
4 [[3HAaKOMCTBO C MHOTOTPaHHUKAMHU, 1 [[BubmuoTeka
M300pakeHNe MHOTOTPaHHUKOB Ha PUCYHKAX, Ha HOK
MPOCKIIMOHHBIX YepTeKax]] https://educont.ru/]]
5 [[HauanbHble cBefeHMs 0 KyOe U mupaMuje, ux 1 [[bubmuoTeka
pa3BEéptku u monenu. CeueHus HOK
MHOTOI'PaHHHKOB]] https://educont.ru/]]
6 [[HauanpHbIC CBEACHMS O KyOe U HUpaMuUIe, UX 1 [[BubmuoTeka
pa3BépTku u Monenu. Ceuenus HOK
MHOTOIPaHHHKOB]] https://educont.ru/]]
7 [[[TonsiTre 06 akCHOMATHYECKOM MOCTPOSHUHU 1 [[bubnmoTeka
CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUU U HOK
CJICICTBHUS U3 HUX]] https://educont.ru/]]
8 [[[TonsiTHe 06 aKCMOMATHYECKOM MOCTPOCHUH 1 [[BubmuoTeka
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U HOK
CIICAICTBHUS U3 HUX]] https://educont.ru/]]
9 [[[TonsiTue 06 akCHOMAaTHYECKOM MOCTPOSHUHU 1 [[bubnuoreka
CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUA U HOK
CJICICTBHUS U3 HUX]] https://educont.ru/]]
10 | [[[TonsiTHE 006 aKCHOMATHYECKOM TIOCTPOSHUHT 1 [[bubmuoTeka
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U HOK
CIICAICTBHUS U3 HUX]] https://educont.ru/]]
11 | [[B3aumHOe pacronoxeHue MpsiMbIX B 1 [[bubnuoreka
IIPOCTPAHCTBE: TIepeceKaroIuecs, HOK
napajuie/IbHbIe U CKPEIIMBAIONTHECS PsSIMbIe] | https://educont.ru/]]
12 | [[TTapamienbHOCTh MPSIMBIX U MJIOCKOCTEN B 1 [[bubmuoreka
IIPOCTPAHCTBE: NapajuIeJIbHBIE IIPSIMBIE B HOK
IPOCTPAHCTBE; NAPAIIIEIBHOCT TPEX MPSAMBIX]] https://educont.ru/]]
13 | [[TTapamienbHOCTh MPSIMBIX M IJIOCKOCTEH B 1 [[bubnuoreka
npoctpaHcTse: [lapannenbHoCTh NpsMON U HOK
IIOCKOCTH ] https://educont.ru/]]
14 | [[Yrasl ¢ cOHANpaBICHHBIMU CTOPOHAMHU || 1 [[bubnmoTeka
HOK
https://educont.ru/]]
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15 | [[Yron Mexay npsMbIMHU B IIPOCTPAHCTBE] ] [[bubnuoreka
L[IOK
https://educont.ru/]]

16 | [[VYron Mexay NpsMBIMU B IIPOCTPAHCTBE] ] [[BubmuoTeka
HOK
https://educont.ru/]]

17 | [[ITapamienpHOCTb MJIOCKOCTEHN: MapaienbHble [[bubnmoreka

TJIOCKOCTH | | HOK
https://educont.ru/]]

18 | [[CBolicTBa mapamuIeabHbBIX MIOCKOCTEH] ] [[BubmuoTeka
HOK
https://educont.ru/]]

19 | [[TIpocTeiimue mpocTpaHCTBEHHBIEC (PUTYPHI HA [[bubnmoreka

IJIOCKOCTH: TETpadap, KyO, mapasuienenurnen] | HOK
https://educont.ru/]]

20 | [[ITocTpoenue ceueHui ] [[BubmnoTeka
HOK
https://educont.ru/]]

21 | [[[TocTpocHme ceueHmiA] ] [[BubmuoTeka
HOK
https://educont.ru/]]

22 | KonTponpsHas pabora o Teme [["IIpsimbie u [[bubnuoreka

IUIOCKOCTH B npocTpancTse. [lapannensHocts HOK
PSIMBIX M IJI0CKOCTel"]] https://educont.ru/]]
23 | [[[TepneHAUKYISIPHOCTD MPSMON U TNIOCKOCTH: [[bubmuoTeka
MEPIEHIUKYJIIPHBIE IPSIMbIE B IPOCTPAHCTBE] | HOK
https://educont.ru/]]

24 | [[IIpsimble mapauIeIbHBIE U IEPIICHINKYIISIPHbIC [[bubnuoreka

K IUIOCKOCTH ] HOK
https://educont.ru/]]

25 | [[IIpsiMble mapasuienbHble U NEPIEHIUKYIISPHbIE [[bubanoreka

K TUIOCKOCTH ] HOK
https://educont.ru/]]

26 | [[IIpu3Hak nepneHIUKYIIPHOCTH IPSIMON 1 [[bubnuoreka

MIJIOCKOCTH | | HOK
https://educont.ru/]]

27 | [[IIpu3Hak nepneHIuKyIspHOCTH IPSIMOM 1 [[bubanoreka

TIJIOCKOCTH ] | HOK
https://educont.ru/]]

28 | [[Teopema o mpsIMO# TIEPIICHIUKYIISIPHON [[bubnuoreka

MIJIOCKOCTH | | HOK
https://educont.ru/]]

29 | [[Teopema o mpsMo# TIEepHEHIUKYIISIPHOM [[bubnuoreka

MIJIOCKOCTH | | HOK
https://educont.ru/]]

30 | [[Teopema o npsiMoii HepHEHIUKYISIPHOMI [[bubnuoreka

TIJIOCKOCTH | | HOK
https://educont.ru/]]

31 | [[[TepnieHauKYyIsIp U HAKJIOHHBIE: PACCTOSTHHE OT [[bubnuoreka

TOYKH 10 IUNIOCKOCTHU, PACCTOSIHUE OT MPSMOU 110 HOK
IJIOCKOCTH ] https://educont.ru/]]
32 | [[IlepneHuKyasip U HAKJIOHHBIE: PACCTOSIHUE OT [[bubanoreka
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TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSIMOU 110
IUIOCKOCTH | |

HOK
https://educont.ru/]]

33 | [[TIepnieHauKYSp U HAKJIOHHBIE: PACCTOSIHUE OT [[PubnmroTeka
TOYKH JIO INTIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 HOK
IJIOCKOCTH || https://educont.ru/]]
34 | [[[TeprieHauKyIsIp U HAKIOHHBIE: PACCTOSIHHE OT [[BubmuoTeka
TOYKH J0 INIOCKOCTH, PACCTOSIHUE OT NPSAMOU 110 HOK
IJIOCKOCTH || https://educont.ru/]]
35 | [[YruiBl B IpOCTPAHCTBE: YIOJ MEKIY MPSMOM U [[PubnmoTeka
TJIOCKOCTHIO] | HOK
https://educont.ru/]]
36 | [[[AByrpaHHBIi yroj, JUMHEHHBIA yTOI [[BubmuoTeka
IBYTPaHHOTrO yrial| HOK
https://educont.ru/]]
37 | [[AByrpaHHBIii yroj, TMHEHHBIA yro [[bubnuoreka
JBYTPAHHOTO yria]] HOK
https://educont.ru/]]
38 | [[IIepneHAUKYISIPHOCTD MIIOCKOCTEN: TPU3HAK [[BubmunoTeka
NEPIEHIUKYJIIPHOCTHU ABYX IJIOCKOCTEH] | HOK
https://educont.ru/]]
39 | [[IIepneHAUKYISIPHOCTD MIIOCKOCTEN: TPU3HAK [[BubmunoTeka
NEPIEHIUKYJIIPHOCTHU ABYX IJIOCKOCTEH] | HOK
https://educont.ru/]]
40 | [[TTeprieHOUKYISIPHOCTH TUIOCKOCTEH: MPU3HAK [[BubmuoTeka
MEePIEHIUKYISIPHOCTH ABYX IJIOCKOCTEM || HOK
https://educont.ru/]]
41 | [[Teopema o TpEx mepHeHIUKyspax|| [[BubmnoTeka
HOK
https://educont.ru/]]
42 | [[Teopema o TpEX mepHeHIUKYIISIpax ]| [[bubmuoTeka
HOK
https://educont.ru/]]
43 | [[Teopema o TpE€x mepHeHIUKYyIsIpax]| [[bubnuoTeka
HOK
https://educont.ru/]]
44 | KonTpoabHas paboTta o Temam [[bubnuoreka
[["TIepneHAUKYISPHOCTD NPSMBIX U HOK
tockocTei" ¥ "V TIIbl MeXKAY MPSMBIMHU U https://educont.ru/]]
I0CcKOCTSIMU "]
45 | [[TIonaTue MHOTOTpaHHUKA, OCHOBHBIC [[bubmuoTeka
AJIEMEHTHI MHOTOTPAaHHUKA, BBITYKJIbIC U HOK
HEBBITYKJIbIC MHOTOTPaHHHUKH; Pa3BEPTKA https://educont.ru/]]
MHOTOTrpaHHUKA] |
46 | [[[Ipu3ma: n-yroapHast Ipu3Ma; rpaHu U [[bubnuoreka
OCHOBAHMS IIPU3MBI; IIpsIMast U HAKJIOHHAs HOK

MIPU3MBbI; OOKOBAsI U MOJIHASI TOBEPXHOCTh
MPU3MBI| |

https://educont.ru/]]

47 | [[TTapannenenurnen, NpIMOYTOIbHBIN [[bubnmoTeka
napajuieJIeuIe]] ¥ €ro CBOMCTBA] | HOK
https://educont.ru/]]
48 | [[[Tupamuma: n-yroiapHasi MMpaMuaa, TPAaHA U [[bubnuoreka
OCHOBaHUE MHUpaMUbl; OOKOBas U MOJTHAS [HOK
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MMOBCPXHOCTH MAUPAMUBI; IPpABUJIbHAA U
yceu€HHas nupamuaal]

https://educont.ru/]]

49

[[IIpaBuIbHBIE MHOTOTPAaHHUKU: TIOHATHE
IIPaBUIIBHOIO MHOT'OI'PaHHUKA; IPaBUJIbHAS
IIpU3Ma U NpaBUibHAs IMPaAMUIA; IpaBUIIbHAS
TpeyroJibHas MUpaMKuJa U IPaBUIbHBIHN
TeTpadap; Kyo]]

[[PubnmroTeka
[{OK
https://educont.ru/]]

50 | [[IIpencTaBneHuE O MPABUIBHBIX [[BubmuoTeka
MHOTOTPAHHUKAX: OKTa’Ip, NOJACKa’ap U HOK
uKocasap.]] https://educont.ru/]]
51 | [[CummeTpus B IPOCTPAHCTBE: CUMMETPUS [[bubnuoreka
OTHOCHUTEJIBHO TOYKHU, MPSAMOM, MIOCKOCTH. HOK

DNeMEeHThl CUMMETPHUH B TUPaAMHUIAX,
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKaX] |

https://educont.ru/]]

52 | [[BeruucieHue 3J1eMEHTOB MHOTOTPAaHHUKOB: [[BubmunoTeka

pEOpa, muaroHaH, yribl| | HOK
https://educont.ru/]]

53 | [[TLmomans 6GOKOBOW MOBEPXHOCTH U TIOTHOM [[BubmuoTeka
MMOBEPXHOCTHU MPSAMOM IPU3MBI, IIOIIA/Ib HOK
OCHOBaHHUH, TeopemMa 0 OOKOBOi MOBEPXHOCTH https://educont.ru/]]
MPSAMON NpU3Mbl | |

54 | [[[1;momaas 60KOBOM MOBEPXHOCTH U [[BubmuoTeka
MMOBEPXHOCTHU MPABUIILHON TUPaMHIbl, TEOpEMa HOK

0 TUTOIIAAX OOKOBOM MOBEPXHOCTH yCEUEHHOU
UPaMUIbI] |

https://educont.ru/]]

55

KonTponbHas pabota no teme
[["MHuororpanuuku"]]

[[BubmnoTeka
LHOK
https://educont.ru/]]

56

[[TIonsiTHe 006 00BEME] ]

[[bubmuoTeka
HOK
https://educont.ru/]]

57

[[O6BEM TupaMub]|

[[bubnmoTeka
LHOK
https://educont.ru/]]

58

[[O6BEM Tupamus]|

[[bubmuoTeka
HOK
https://educont.ru/]]

59

[[O6BEM TupaMub]|

[[bubnmoTeka
HOK
https://educont.ru/]]

60

[[O6BEM Tupamusl]]

[[BubmuoTeka
HOK
https://educont.ru/]]

61

[[O06BEM ipu3MBI] ]

[[bubnmoTeka
HOK
https://educont.ru/]]

62

[[O06BEM ipu3MBI] ]

[[bubnmoTeka
HOK
https://educont.ru/]]

63

[[O6BEM Tipu3MBI | ]

[[bubmnoTeka
[HOK
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64 | KontpomnpHas padota no teme [["OO0BEMBI 1 [[BuGnmoTeka
MHOT'OTpaHHUKOB'" ]| HOK
https://educont.ru/]]
65 | IloBTOpenue, 0000IIEHIE CHUCTEMATH3AIUS 1 [[PubnmoTeka
3HaHuil. [[[locTpoeHue ceuenuii B HOK
MHOTOIpaHHHKE] | https://educont.ru/]]
66 | [ToBTOpeHue, 0000IIEHNE CHCTEMATH3AITUS 1 [[BubmuoTeka
3HaHui. [[ Beruucienue paccTossHUn: MEXKITY HOK
JIBYMS TOYKAMHM, OT TOYKH 10 IIPSIMO#i, OT TOYKH https://educont.ru/]]
710 TUIOCKOCTH, MEXKIY CKPEIIUBAIOIIIUMUCS
NpsAMbIMH | |
67 | UroroBas KoHTpoJbHAsA paboTa 1 [[bubnmoreka
L[HOK
https://educont.ru/]]
68 | [ToBTOpeHmMe, 0000IIEHNE CHCTEMATH3AITUS 1 [[BubmnoTeka
3HaHui. [[ Beruucnenue yrios: MexIy HOK
CKPEUIMBAOIIUMHUCS MPSIMBIMH, MEKIY TPSIMOU https://educont.ru/]]
Y TUTOCKOCTBIO, IBYTPAHHBIX YTJIOB, YTJIOB
MEXK]1Y TIJIOCKOCTSIMHU] |
Jlo6aBuUTh CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

No Tema ypoka KonnuecTBo yacoB Hara DJIEKTPOHHBIE
/1 Bcero | KoutponbHabie | H3y4eHHs udpoBbIe
paboTsI o0Opa3oBaTeNbHbIC
pecypcesl
1 [[Chepa u map: neHTp, paanyc, IMameTp; 1 [[BubmuoTeka
TUTONIA/Ib TTIOBEPXHOCTHU Chepbl]] HOK
https://educont.ru/]]
2 | [[B3aumHOe pacnionoxeHnue cepsl 1 1 [[bubnnoreka
IJIOCKOCTH; KacaTeabHas IJI0CKOCTh K cdepe; [HOK
wiomazab chepsi]] https://educont.ru/]]
3 [[M300paskenue cdepsl, mapa Ha TIOCKOCTH. 1 [[BubmuoTeka
Ceuenust mapal | HOK
https://educont.ru/]]
4 [[umusapuydeckast TOBEPXHOCTD, 1 [[BubmuoTeka
o0pa3yromye HUIHHIPUUECKON TOBEPXHOCTH, HOK
0Ch ITMJIMHIPHYECKON MTOBEPXHOCTH ] https://educont.ru/]]
5 [[LlmmHap: OCHOBAaHUS U OOKOBast 1 [[BubmuoTeka
MOBEPXHOCTh, 00pa3yrolas ¥ OCh; IUIOIAIb HOK
OOKOBOW U MOJIHOM MMOBEPXHOCTH]] https://educont.ru/]]
6 [[M300paskeHre MIJIMHPA HA TNIOCKOCTH. 1 [[BubmunoTeka
PazeépTka nmnmnapa. CeueHus UINHApa IHOK
(MJIOCKOCTHIO, apaICIbHOM HITH https://educont.ru/]]
NEePIEeHIUKYJIIPHON OCH LUINHPaA)]]
7 [[KoHnueckas moBepXHOCTb, 00pa3yrolue 1 [[BubmnoTeka
KOHHYECKOU ITOBEPXHOCTHU, OCh U BEPIINHA HOK
KOHHYECKOW TTOBEPXHOCTH | https://educont.ru/]]
8 [[KoHyc: ocHOBaHME M BEpIIMHA, 00pa3yromas 1 [[bubmuoTeka
1 OCh; ILIOIIAb OOKOBOM M IOJHOM HOK
OBEPXHOCTH ] https://educont.ru/]]
9 [[Yceu€nHblif KOHYC: 00pa3yolue U BbICOTA; 1 [[bubanoreka
OCHOBaHUs U OOKOBasi IOBEPXHOCTH | | HOK
https://educont.ru/]]
10 | [[M3oOpakeHune KoHyca Ha MIOCKOCTH. 1 [[bubnuoreka
Pa3Béprka konyca. CeueHus KoHyca HOK
(MJIOCKOCTHIO, TTApaJICIbHOW OCHOBAHHIO, U https://educont.ru/]]
TJIOCKOCTBIO, MPOXOASIIEH Yepe3 Bepunny)]]
11 | [[KoMOuHaIus Ten BpalieHus u 1 [[bubmuoTeka
MHOT'OTPaHHUKOB] | HOK
https://educont.ru/]]
12 | [[MHOTrOTpaHHHK, ONTUCAHHBINA OKOJIO C(hephl; 1 [[BuGnmoTexa
cdepa, BllMcaHHAs B MHOTOTPAHHUK WJIU B TEJIO HOK
BpaieHus|| https://educont.ru/]]
13 | [[[TonsTre 06 06BEMe. OCHOBHBIE CBOMCTBA 1 [[bubnmoTeka
00BEMOB Tei ]| HOK
https://educont.ru/]]
14 | [[O6BéM muuHIpa, KOHYyCa] | 1 [[BubmnoTeka
HOK
https://educont.ru/]]
15 | [[O6bém mapa u miomanas cdeps]| 1 [[bubnmoTeka
HOK
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16 | [[TTomoGHBIE Tena B IPOCTPAHCTRBE. [[BuGnmoTeka
CooTHoIIEHNS MEX Ty IUIOIAIIMU HOK
OBEPXHOCTEHN, 00BEMaMU TOJOOHBIX TEI]] https://educont.ru/]]

17 | KontponbHas pabora o Temam [["Temna [[bubnmoreka
BpamieHus" u "Oobembl Ten'"]] HOK

https://educont.ru/]]

18 | [[BekTop Ha IUIOCKOCTH U B IPOCTPAHCTBE] | [[BubmuoTeka

HOK
https://educont.ru/]]

19 | [[CnoxeHue U BRIYUTAHHE BEKTOPOB] | [[PubnmoTeka

L[IOK
https://educont.ru/]]

20 | [[YMHOXEHHE BEKTOpa HA YUCIO]] [[BubmuoTeka

HOK
https://educont.ru/]]

21 | [[Pa3noxeHue BeKTOpa 1o TPEM [[BubmunoTeka
HEKOMILUTaHapHBIM BekTopaM. [IpaBuio HOK
napajienenunenal| https://educont.ru/]]

22 | [[Pemenue 3a1a4, CBI3aHHBIX C IPUMEHEHUEM [[BubmuoTeka
IpaBuJj IEUCTBUI C BEKTOpaMH | | HOK

https://educont.ru/]]

23 | [[TIpsmoyromnpHas cucTeMa KOOpArHAT B [[BubmnoTeka
npoctpaHcTse. KoopanHATHI BEKTOpA. HOK
[Ipocreiiniue 3a1a4u B KOOpauHaTaX || https://educont.ru/]]

24 | [[Yron mexay BekTopamu. CKansipHOE [[bubnuoreka
MIPOU3BEJICHNE BEKTOPOB] | HOK

https://educont.ru/]]

25 | [[BeluncneHue yriioB MeXay NpsiMbIMHU U [[bubanoreka
MJIOCKOCTSIMU] | HOK

https://educont.ru/]]

26 | [[KoopauHaTHO-BEKTOPHBIA METOJ MPH [[bubnuoreka
pELICHNN T€OMETPUYECKUX 3a1a4] | HOK

https://educont.ru/]]

27 | KontponbHas pabota o teme [["BekTops! u [[bubanoreka
KOOpJMHATHI B IpoCcTpaHCcTBe" || HOK

https://educont.ru/]]

28 | IloBTOpeHme, 000OIMICHNE U CUCTEMATH3AIUS [[BubmuoTeka
3HaHuil. [[OcHOBHBIE HUTYPBI, (HAKTHI, HOK
TEOPEMBI Kypca IUTaHUMETPHUH ] | https://educont.ru/]]

29 | IToBTOpeHme, 0000MICHUE W CUCTEMATH3AITIS [[BubmuoTeka
3HaHuil. [[OcHoBHBIE HUTYPBI, (HAKTHI, HOK
TEOPEMBI Kypca ITaHUMETPUH] | https://educont.ru/]]

30 | IToBTOpenue, 000OIIEHNE U CUCTEMATH3AITHS [[BubmuoTeka
3HaHWUH. [[3agaun MIaHUMETPUU U METOJIBI UX HOK
pernieHus|| https://educont.ru/]]

31 | IToBTOpeHme, 000OMICHUE W CUCTEMATH3AITHIS [[BuGnmoTexa
3HaHUU. [[3agauu MIAHUMETPUU U METOJIbI UX HOK
petenws|] https://educont.ru/]]

32 | IloBTOpenue, 0000IIEHNE U CUCTEMATHU3AITHS [[BubmnoTeka
3HaHui. [[OcHOBHBIE (GUTYPBI, PAKTHI, HOK

TEOPEMBI Kypca CTepeOMETpHH ]|

https://educont.ru/]]
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33 | UroroBas koHTpoNbHAast paboTa 1 [[bubnuoreka
[IOK
https://educont.ru/]]

34 | [[IToBTOpEeHME, 0OOOIICHIE U CUCTEMATHU3AIIH 1 [[BubmuoTeka

3HaHUH | | HOK
https://educont.ru/]]

J106aBUTB CTPOKY

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOJIUYECKOE OBECIIEYUEHUE
OBPA3OBATEJIBHOI'O ITPOLLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA
* Matemaruka: anreOpa W Hayajla MaTeMaTH4YecKoro aHainu3a, reomerpus. ['eomerpus, 10-11
kiaccel/ AtanacsH JI.C., byry3os B.®., Kagomner C.b. u npyrue, AkiuoHepHoe 00IIeCTBO
«3marensctBO «lIpocBemenune»

METOAUYECKHUE MATEPHUAJIBI AJ151 YUYUTEJISA
Caaksn C. M. T'eomerpus. [loypounsie paspabotku. 10—11 kmaccel : ydeb. mocoOue mis
obmeobpazopar. opranmzarnmii /C. M. CaaksH, B. ®. byry3zoB. — M. : Ilpocsemnienue

[Toypounsie paspaborku mo reomerpuu : 10 kmacc. Coct. B.A. fposenko. - M. : BAKO

«Maremaruka: anredpa U Hayaja MaTeMaTHYECKOro aHaiu3a, reomerpus. ['eomerpus. 10—11
KJacchD» 0a30BOT0 M yriayonéHHoro ypoBHed. Meronnueckue pekomenganuu. 10-11 kmacesr (k
yuebHuky Artanacsit JI. C. u 1p.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
bubmuoreka [JOK
https://educont.ru/



