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MNOACHUTEJIbHAS 3AIINCKA

PaGouas mporpamma y4debHoro Kypca «l'eomeTpus» 6a3oBoro ypoBHs it ooydatomuxces 10
—11 xmaccoB paspaboTana Ha ocHoBe DenepadbHOrO TOCYJAPCTBEHHOTO 0OOpPa30BaTENLHOTO
CTaHJapTa CpeaHero oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAaHUH,
MPEIBSIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAIAMIIMA POCCHUHUCKOTO OOpa3oBaHMS.
Peanu3arust mporpaMMbl 00€CIICIHBACT OBJIAJICHUE KITFOYEBBIMA KOMITETEHIIHSIMH, COCTABJISTFOIIUMU
OCHOBY [UISI CaMOPAa3BUTH W HEMPEPHIBHOTO 00pa30BaHUS, IICIIOCTHOCTh OOMIEKYJIbTYPHOTO,
JUYHOCTHOTO Y TIO3HABATEIIEHOTO PA3BUTHS INYHOCTH O0YJAFOIIIAXCS.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca TEeOMETpUM Ha YypPOBHE CpEIHEro o0Imero oOpa3oBaHUs
0O0yCIIOBJICHA TMPAKTUYECKOW 3HAYUMOCTBIO METAlpPEeIMETHBIX U TIPEIMETHBIX pE3yJIbTaTOB
oOydYeHUs] TEOMETPUU B HAMPABICHUH JHUYHOCTHOTO PAa3BUTHUS OOyJarommxcs, (GpopMupoBaHUs
(YHKIIMOHATTLHOW MaTeMAaTUYeCKOW TpPaMOTHOCTH, W3YYEHHUS JPYIHX YYeOHBIX JTUCITUILIVH.
PasButne y oOyuaromuxcs TMPaBUIBHBIX TIPEJACTABICHUH O CYIIHOCTH W TPOUCXOXKICHUU
T€OMETPUYECKUX aOCTPAKINi, COOTHONICHWH PEATHPHOTO W HJICATHHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHYE€CKOM HAYKOW SIBIEHWUH W IPOILIECCOB PEATBHOIO MHMPA, MECTE N'€OMETPUU B CHCTEME
HayK U POJIM MaTEeMaTHYECKOTO MOJICTHPOBAHUS B HAYYHOM TIO3HAHUH M B TIPAKTHKE CIIOCOOCTBYET
(hOpPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHUS yUAIIUXCS, a TAK)KE KAYSCTB MBIIUICHUS, HEOOXO0IUMBIX
JUTSI aIaliTallid B COBPEMEHHOM OOIIIECTBE.

I'eomerpust sBIsseTCSs OMHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CpPETHEro O0OIIero
oOpa3oBaHUs, TaK KaK OO0ECIeUMBAaeT BO3MOKHOCTh HW3YUCHHUS KaK JWCIHILIAH ECTCCTBCHHO-
HAay4YHOM HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIIICHHE, POpMUPYEMOe MPH W3Y4eHHH 00yJarOIIUMUCS MOHATUHHBIX OCHOB
TE€OMETPUH M MMOCTPOCHUH IIETIOYKH JIOTMYECKUX YTBEPXKACHUH B XOJE PEIICHUS T€OMETPUYCCKHX
3aad, YMEHHE BBIJIBUTaTh M ONPOBEPraTh THUIOTE3bl HEMOCPEICTBCHHO WCIOJB3YIOTCS TIPU
peIIeHNH 3314 €CTECTBEHHO-HAYYHOTO IIUKJIa, B YaCTHOCTH U3 Kypca (DU3HKH.

YMeHre OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYHIECTBEHHYIO POJIb BO BCEX 00JaCTAX
JeSaTeNbHOCTH 4esioBeka. OpHEHTAIHs YeIOBEKa BO BPEMEHHM W TPOCTPAHCTBE — HEOOXOIMMOE
YCIIOBHE €r0 COIHMAIBHOTO OBITHS, (hopMa OTPaKEHHSI OKPYXKAIOIIET0 MHpPA, YCIOBHE YCHEITHOTO
MO3HAHUS ¥ aKTUBHOTO MPeoOpa3oBaHus JACHCTBUTEIbHOCTH. ONeprpOBaHUE MPOCTPAHCTBECHHBIMU
o0OpazamMu OOBEIMHSCT pa3Hble BUABI y4eOHOW M TPYJOBOW NESITEIBHOCTH, SIBISCTCS OJHHM W3
npo(hecCHOHATFHO BaXKHBIX KAueCTB, MOJTOMY aKTyalbHa 33ajada (OPMHPOBAHUS Y O00YUAIOLIIXCS
MPOCTPAHCTBEHHOTO MBIILICHUS KaK Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHHS — CYIIECTBEHHOTO
KOMIIOHEHTA B TIOJITOTOBKE K IPAKTUYECKOM NESATEITHPHOCTH 110 MHOTHM HAIIPABJICHUSM.

Lenb ocBoeHUs TporpaMMbl yaeOHOTO Kypca «['eomeTpus» Ha 6a30BOM ypOBHE OOy4eHUS —
o0mieoOpa3oBareibHOe W OOIICKYJIbTYPHOE pa3BHTHE OOYdYaIONIMXCS uepe3 oOecreueHue
BO3MOKHOCTH MPHOOPETEHUSI M WCIIOJIb30BAHMSI CHCTEMATHYECKMX T€OMETPUYCCKUX 3HaHUN U
JCUCTBUH, CIICIU(PUYHBIX F€OMETPUH, BO3ZMOXKHOCTH YCIICITHOTO MPOJOJDKEHUs 00pa30BaHUS I10
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[IporpamMma mo reoMeTpun Ha 6a30BOM YpOBHE NpeHa3HAUYeHa JJisi 00y4JarouIuxcs cpenHei
IIKOJIbI, HE WCIBITHIBABIIMX 3HAUUTENBHBIX 3aTPYAHEHUH Ha YypPOBHE OCHOBHOTO OOIIEro
obOpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpOBHE JOJDKHBI OCBOWTH 0OOIUe
MaTeMaTH4eCKUe YMEHUs, CBSI3aHHBIE CO CHEIH(PHUKON TeoMeTpUu M HEOoOXOauMbIe AJIS KU3HU B
COBpeMeHHOM o0miecTBe. KpoMe 3TOr0, OHM HMEIOT BO3MOXKHOCTh H3YyYUTh T€OMETPUI0 Ooliee
ryOOKo, eciau B JajbHEHIIeM BO3HUKHET HEOOXOIUMOCTh B TEOMETPUUYECKUX 3HAHUSAX B
npodeccuoHANBHOM IS TENBHOCTH.



JlocTIKeHNe e OCBOCHHUSI MPOTpaMMbl O0ECTIEUMBACTCS PELICHHEM COOTBETCTBYIOIIHUX
3anad. [lpuopurerneiMu 3amayamu ocBoeHus: kypca «I'eomerpun» Ha 0a3oBoM ypoBHe B 10—11
KJIaccax sBJISAIOTCS:

e (opMupOBaHHE MMPEICTABICHHUS O TEOMETPUH KaK YaCTH MHPOBOM KYJIbTYPhI H OCO3HAHKE

e€ B3aMMOCBSI3U C OKPYKAIOLIUM MUPOM;

e (opMupOBaHHE MPEICTABICHIS O MHOTOTPAaHHUKAX U TEJIaX BPAIICHHUS KaK O BAXKHEHIINX
MaTeMaTHYECKUX MOJENSAX, IO3BOJISIOIIMX ONUCBHIBATh W H3Yy4aThb pa3HbIC SIBICHUS
OKPYXKaIOILEro MUpa;

e (dopMupoBaHHE yMEHHs paclo3HaBaTh Ha YEPTEKaxX, MOJEIAX M B PEATbHOM MHpE
MHOTOTPAaHHUKH U TeJla BPalLlEHUS;

e OBJAJCHHE METOJaMU pelIeHHs 33Jad Ha IIOCTPOEGHHS Ha  HM300paKEHUSAX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHuE YMEHHS OINEPUPOBATb OCHOBHBIMHU IOHSATHSIMH O MHOTOTPaHHHKAX M
TeJax BpallleHUsI U UX OCHOBHBIMH CBONCTBaMU;

® OBJIQJICHUE AJTOPUTMAMM DELIEHUS OCHOBHBIX THIOB 3ajad; (OpMHUpPOBAaHHE YMEHUS
MPOBOJUTH  HECJOXKHBbIE  JI0OKa3aTeJIbHbIE  PAcCY)KJIEHUS B  XOJ€  pElIeHHUs
CTEepEeOMETPUYECKUX 3a/1a4 U 3a]1a4 C MIPAKTUUYECKUM COJEPKaHUEM;

® pa3BUTHE HHTEUIEKTYaJIbHBIX U TBOPYECKUX  CHOCOOHOCTeH  oOywarouuxcs,
M03HABaTEIbHON aKTUBHOCTH, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIICHUS;

e (QopmupoBanue (yHKIMOHAIBLHOW TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUU: YMEHHE
pacro3HaBaTh MPOSBICHUS M€OMETPUUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX JKM3HEHHBIX CUTYyalMsX M IpH H3y4YEHUM JAPYruX Y4eOHBIX MPEIMETOB,
NPOSIBJICHUS 3aBUCUMOCTEM M 3aKOHOMEpHOCTeH, (QOpMyIupoBaTh MX Ha A3bIKE
IF€OMETPUM U CO3JaBaTh I'EOMETPUYECKHE  MOJENM, IPUMEHATh  OCBOEHHBIN
TreOMETPUYECKUN  ammapar s pelleHHs  MPaKTUKO-OPUEHTUPOBAHHBIX  3a/ad,
UHTEPIPETUPOBATh U OLICHUBATH IOy4YEHHBIE PE3yIbTATHI.

OTnu4uTeNbHOM 0COOEHHOCTBIO IPOTPAMMBI SIBJIICTCS BKJIFOUEHUE B KypC CTEpPEOMETPUHU B
Hayaje ero M3y4eHus 3ajady, pellaeMbIX Ha YpOBHE MHTYUTHUBHOIO NO3HAHUS, U OINpPENeIEHHBIM
o0Opa3oM opraHu3zoBaHHas pa®oTa HajJ HHMMH, YTO CHOCOOCTBYIOT PAa3BUTHIO JIOTHUECKOTO MU
IPOCTPAHCTBEHHOTO MBILUIEHUS, CTUMYJIUPYET IPOTEKaHNUE HHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET
K JJaJibHEHIIeMy U3y4EeHHUIO IPEMETa.

[Ipennourenue otTHa€rcs HArJISAHO-KOHCTPYKTHMBHOMY MeETONy OOydeHHs, TO €CTh
TEOPEeTHUYECKHE 3HAaHUSA MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTHYECKOM
NeaTelNbHOCTH. Pa3BuUTHE NMPOCTPAHCTBEHHBIX MPEICTABICHUHM y ydallMXcsl B Kypce CTepeoOMeTpUn
IIPOBOJUTCS 3a CYET pELIeHUs 33Jad Ha CO3JaHMe IPOCTPAHCTBEHHBIX OOpa3oB W 3aJay Ha
OIlepHpPOBAaHUE MPOCTPAHCTBEHHbIMU oOpa3zamu. Co3gaHue oOpaza MPOBOAUTCS C ONOPOH Ha
HarJsIHOCTh, a OIIEpUpPOBaHKUE 00pa3oM — B YCIOBUSAX OTBJICYEHHUS OT HAMVIAJHOCTH, MBICIEHHOTO
U3MEHEHHUS €r0 UCXOJAHOTO COJIEP/KAHUS.

OcHoBHbIE  conepxaTenbHple JauMHMM — Kypca «l'eomerpum» B 10-11  kiaccax:
«MHororpanHukn», «lIpsimMble M MIIOCKOCTH B NpOCTpaHCTBe», «Tena Bpamenus», «BekTopel u
KOOpJIMHATBl B NpOCTpaHCTBe». POPMUPOBAHME JIOTUUECKUX YMEHMH PAcIpeAeisieTcs] HE TOJBKO
[0 CcoJepXkaTeibHbIM JIMHUSAM, HO M IO TojaM OOydeHHMs Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHusl.

Copnepxxanne 00pa30BaHUs, COOTBETCTBYIOIEE NPEAMETHBIM pE3ylbTaTaM OCBOEHHS
paboueil mporpamMMbl, pacupefeaEHHbIM MO rojaM 00y4eHHs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM,
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4TOOBI OBJIAZICHUEC TEOMETPUYCCKIMHU MOHATHSIMU U HABBIKAMH OCYIIECTBIISUIOCH TTOCIIEIOBATEILHO
U TOCTYNATEeNIbHO, C COOJIOJICHUEM NPHHIMUIIA TPEEMCTBEHHOCTH, 4YTOOBI HOBBIC 3HAHHS
BKJIFOYQJIUCh B OOIIYI0 CHUCTEMY TI'€OMETPUYECKUX IPEICTABICHUH OOYYaIOIIMXCS, pacUIUpsis U
yriyossist €, o0pasyst IPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM I1IJTIAHE

Ha uzyuenue reomerpuu orBoautcs 2 yaca B Hemento B 10 kimacce u 1 wac B Hegenio B 11
KJIacce, BCEro 3a JiBa rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKAHUE YYEBHOT'O KYPCA
10 KJIACC

IIpsiMmble ¥ IIJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbl€ NOHATUSA cTepeoMeTpud. Touka, mpsimasi, INIOCKOCTb, IpocTpaHcTBO. [loHsTe 00
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMHOe pacrionoxeHue NpsIMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECS, NapaJICIbHbIE U
CKpemuBampIuecss npsMsele. llapamienbHOCTH HpsAMBIX W IUIOCKOCTEH B IIPOCTPAHCTBE:
IapaJuleIbHbIE NPSAMBIE B IIPOCTPAHCTBE; MMAPAIUIEIBHOCTD TPEX MPAMBIX; I1APATUICIBHOCTD IPSIMOU
U IUIOCKOCTH. YTIJBl C COHAIIPABJICHHBIMHU CTOPOHAMM; YIOJ MEXKIY IPSIMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEN: NapajuiesibHbIE MJIOCKOCTH; CBOMCTBA MAPAJUIETbHBIX IMJIOCKOCTEH.
[Ipocreiiime npocTpaHCTBEHHbIE (QUIyphl Ha IUIOCKOCTH: TETpasAp, KyO, Mapaiiesenumne;
MOCTPOEHUE CEUCHUM.

[lepneHMKYISIPHOCTD NPSAMOW U IUIOCKOCTH: NEPIEHIUKYIISPHBIE IIPSIMBIE B IIPOCTPAHCTBE,
IpsIMBIE TAPAJUICNIBHBIE W NEPHEHAMKYJISAPHBIE K IUIOCKOCTH, IPU3HAK HEPIEHANUKYISIPHOCTH
IIPSIMOM M TUIOCKOCTH, TEOPEMA O MPAMON MEPIEHANKYIIPHON IUIOCKOCTH. YTUIBI B IPOCTPAHCTBE:
YrOJl MEXJy OpSIMON M IUIOCKOCTBIO; JABYTPaHHBIN yroj, JIMHEWHBIM yroa ABYTPaHHOTO YIJIa.
[lepneHuKyIIsip ¥ HAKJIOHHBIE: PACCTOSIHME OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT NPSIMOU 10
IUIOCKOCTH, TpPOEKUUs (QUryphl Ha IUIOCKOCTb. [lepHneHAMKYISpHOCTh IUIOCKOCTEH: NpH3HaK
MEePIEHANKYISIPHOCTH JIBYX IUIOCKOCTEN. TeopeMa o TpEX nepneHIuKyIIspax.

MHOrorpaHHMKH

[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBITYKJIbI€ U HEBBITYKIIbIE
MHOTOTPaHHUKH; pa3BEPTKA MHOrorpaHHuka. lIpusma: Nn-yronpHas npusma; TpaHH M OCHOBAHMS
NpU3MBl, TpsiMasi W HaKJIOHHAs MpPU3Mbl; OOKOBass U TOJHAs MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, NnpsAMOYroJibHBIM Tapauielienunes; U ero cpoiictBa. [lupammupaa: N-yronapHas
nupaMuia, TpaHM U OCHOBaHHME NHUPAMHUJbI; OOKOBasg U TMOJHAs MOBEPXHOCTh MHPAMUJbL;
MpaBUJIbHAs M YCEUYEHHAas MNHUpaMUJa. OIJEMEHTbl TMpu3Mbl W nupamuisl. lIpaBunbHbIE
MHOTOTPaHHUKH: TOHSTHE MPaBUIBHOTO MHOTOIPDAHHMKA; IPAaBWJIbHAS NpU3Ma M MpPaBHIIbHAS
NMpaMua; IpaBUiibHAs TPEYTrojbHas MUpaMuja U MpaBUWIbHBIN TeTpalap; KyO. IlpencraBnenue o
MPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTa3p, J0AeKa3p U ukocarap. CeueHus npu3Mbl U TUPaMUIBL.

CummeTpusi B NIPOCTPAHCTBE: CUMMETPHUST OTHOCUTEIBHO TOYKH, NPSAMOM, IUIOCKOCTH.
DJIeMEHThl CHMMETPUM B IUpaMuAax, napajienenuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Boruncnenue »neMEHTOB MHOTOTPAaHHUKOB: pEOpa, AauaroHamu, yrisl. [lmomanbs GoxoBoi
MOBEPXHOCTH U TMOJIHOM MOBEPXHOCTU MPSAMOM MPHU3MBI, TUIOIIA b OCHOBAaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTU MpsAMON mpu3Mbl. [lnomaas OOKOBOW MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHON
MMpaMHIbl, TeOpeMa O Iionaau yced€éHnon nupamusl. [lonstue 06 o6véme. OOBEM mupaMubl,
MIPU3MBI.

[TogoGuble Tenma B mpocTpancTBe. COOTHOIIEHUS MEXIY IUIOMIAASIMH IOBEPXHOCTEH,
00BEMaMHU ITIOJOOHBIX TE.

11 KJIACC

Tesna Bpamenus

[Hunuuapudeckass MOBEPXHOCTh, OOpasyrolue IHJIMHIPUYECKOW MOBEPXHOCTH, OCh
LHWIMHAPUYECKON moBepxHOCTH. LlmnuHap: ocHOBaHUS M OOKOBas MOBEPXHOCTh, OOpasyromas U
0Cb; TUIOIA/b OOKOBO 1 MOIHOM MOBEPXHOCTH.

Konunueckass MOBEpXHOCTb, OOpa3yloOlIMe KOHUYECKOH MOBEPXHOCTH, OCh M BEpUIMHA
KOHHYECKOH moBepxHocTH. KoHyc: OCHOBaHME U BeplIMHa, 00pa3yromias U 0Cbh; IIIONMaab OOKOBOM



U TIOJIHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpa3ylollue M BBICOTA; OCHOBAaHUS W OOKOBas
IIOBEPXHOCTb.

Cdepa m map: meHTp, pamuyc, IUAMETp; IUIOWAAb IOBEPXHOCTH cdepsl. BzaumuHoe
pacrosioxenue chepsl U IIIOCKOCTH; KacaTeNlbHas INIOCKOCTh K cdepe; Ionaas cepsl.

N300paskenue Ten BpameHus Ha MII0CKOCTH. Pa3BépTka IIMHApa U KOHYCA.

KomOunamu e BpaleHus: # MHOTOTPaHHUKOB. MHOTOTpaHHHK, OMTMCAHHBIA OKOJIO C(eEpHI;
cdepa, BMCcaHHAsi B MHOTOTPaHHUK, WJIH TEJIO BPAILICHHS.

[Tonsitne 06 o00béme. OcHOBHBIE CBOWcTBa 00BEMOB Tel. Teopema 00 00BéMe
MPSIMOYTOJIBHOTO Tapajuiesenumnena u cieactsus u3 He€. O0péM nmmmHapa, koHyca. O6bsEM mapa
Y TJI0IA6 Chephl.

[logoGHble Tenma B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IUIOLIAASMHM IOBEPXHOCTEH,
00béMamMu MOJOOHBIX TEI.

Ceuenns nwiuHapa (MapauieNbHO ©W  TEPIEHIUKYISIPHO OCH), CEUYEHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bektop Ha miIockocTu U B mpocTpaHcTBe. CII0KEHNWE U BHIYMTAHUE BEKTOPOB. Y MHOKEHHUE
BeKTOpa Ha uucio. PasznokeHue BekTopa N0 TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuiio
napajuienenunesna. Pemienue 3aaay, CBA3aHHBIX C MPUMEHEHUEM IpPaBHII JEHCTBUN C BEKTOPAMHU.
[IpssMmoyromnpHas cucrema KoopauHaT B mpoctpaHcTBe. Koopamuatel Bektopa. [Ipocreiume 3amaun
B KOOpAMHATaX. YT0JI MEeXK1y BekTopamu. CKaipHOE IPOU3BEEHUE BEKTOPOB. BhI4ncCiIeHne yriioB
MEXAYy TNpSAMBIMH U  IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBI METOA TpH  PEUIeHUU
F€OMETPHUUYECKHX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JUYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3YJbTAaThl OCBOCHHUS MPOTpaMMbl y4eOHOTO mpenmera «Maremarukay
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocMTAHME:

C(OPMHUPOBAHHOCTBIO  TPAKIAHCKOW TO3WIMH  OOydalomerocs Kak AakTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHUICKOTro OOIIECTBA, MPEACTABICHUEM O MaTEMaTUYECKUX OCHOBAxX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHHM, TMPOLEIyp TPaKTaHCKOro OOIIecTBa
(BBIOOpBI, OMPOCHI W TIp.), YMEHHEM B3aWMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHTYTaMU B
COOTBETCTBHUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IMaTpuoTHYecKoe BOCIUTAHME:

c(OpPMHUPOBAHHOCTBHIO POCCUNCKON T'paXXAAHCKOW MICHTHUYHOCTH, YBAXKEHMS K MPOIIJIOMY U
HACTOSIIEMY POCCHICKOW MaTeMaTHKH, [IEHHOCTHBIM OTHOUIEHHEM K JTOCTHKEHHUSIM POCCHUUCKUX
MAaTE€MaTUKOB W POCCUMCKON MaTEMAaTHYECKOW WIKOJIbI, K WCIOJb30BAaHUIO 3THUX TOCTHKECHUN B
IPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHWEM  JIyXOBHBIX IIEHHOCTEH POCCHMCKOTO  Hapoda, CcHOPMUPOBAHHOCTHIO
HPABCTBEHHOIO CO3HAHUS, STUYECKOTO MOBEICHMS, CBS3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM
JOCTMKEHU HAyKW W JEATEIIbHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJlda B MOCTPOCHHUE
YCTOWMYHMBOTO OYIYIIETO.

JcTeTnYECKOEe BOCIIUTAHNE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKJIIOYAs 3CTETUKY MAaTEMAaTUUECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/ay, pEHICHUH, PacCYXICHHH; BOCHPHHUMYHBOCTHIO K MAaTEeMaTHYECKUM acIeKTaM
Pa3IMYHBIX BUAOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUSI MPUMEHITh MaTEeMaTHYECKUE 3HAHUS B MHTEpEcax 3J0POBOTO
n Oe3omacHoro oOpa3a >XW3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO (370pOBOE
MUTaHWE, COATAHCHPOBAHHBIA PEKHUM 3aHATHN W OTIbIXa, peryiaspHas (u3uvecKass aKTUBHOCTH);
(bM3UYECKOTO COBEPIICHCTBOBAHUS, TIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIILHON ACSITEIBHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYyIy, OCO3HAaHHUEM IIEHHOCTH TPYAOJIIOOUS; HMHTEPECOM K Pa3TUIHBIM
chepam mnpodecCHOHATBHON ACSITEIIBHOCTH, CBSA3aHHBIM C MAaTEMaTUKOW M €€ MPHUIIOKCHUSIMH,
YMEHHMEM COBEpILaTh OCO3HAHHBIN BBIOOp Oymyied mpodeccuu U peaan30BbIBaTb COOCTBEHHBIE
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH )KU3HU; TOTOBHOCTHIO K aKTUBHOMY yYacTHIO B PEIICHUU
MPaKTUYECKHUX 3a7a4 MaTeMaTHYECKON HaITPaBJIECHHOCTH.

IK0JIOrHYeCKOe BOCINTAHHE:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKOW KYIbTYPhl, IMOHUMAHUEM BIUSHHUS COIMAIBHO-
SKOHOMHUYECKUX IIPOLIECCOB HAa COCTOSHUE MPUPOJHOM M COLMAIBHOM CpeAbl, OCO3HAHUEM
rJ100aTBFHOTO XapaKkTepa dKOJOTUYECKUX MPoOIeM; OpUeHTaIel Ha MPUMEHEHNE MaTeMaTHIeCKUX
3HAHWUN AJIs pelieHus 3a/1a4 B 00JIacTH OKpYKarolel cpebl, MIaHUPOBAHUS MMOCTYIIKOB M OI[CHKU
MX BO3MOXHBIX IIOCIIEICTBUM ISl OKPYKAIOLIEN CPEbI.

I{lenHOCTH HAYYHOI'O NO3HAHUSA:

c(OPMHUPOBAHHOCTHIO ~ MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTHUKH, MOHUMAHHEM MaTeMaTUYecKOW HayKu Kak chepsl
YEJIOBEUYECKON JeATEeNbHOCTH, ATANoOB €€ Pa3BUTHUS W 3HAYUMOCTH JUIsl Pa3BUTHUS LIUBUIN3ALINY,
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OBJIQJICHUEM SI3bIKOM MAaTEMaTUKH M MaTeMaTHYE€CKON KyJIbTypOM KaK CPEICTBOM IMO3HAHHS MUDA;
TOTOBHOCTBIO OCYILECTBIISITH TPOCKTHYIO U UCCIEAOBATENBCKYIO ACSITEIIbHOCTh MHANBUIYATbHO U B
rpymme.

METANPEAMETHBIE PE3YJIbTATDBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHSI IMPOTPaAMMBbl yueOHOTo mpenmera «Maremarnukay
XapaKTEPHU3YIOTCA OBJIAJICHUEM YHUBEPCATbHBIMHU no3HaeamenbHuIMU oelicmeusamu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2VAAMUEHbIMU
oelicmeusmu.

1) Vuueepcanvhvie nosnasamenwvhwle Oeticmsus, obecneuugarom Gopmuposanue 06A306biX
KOZHUMUBHBIX NPOYECcco8 00y yalowuxcs (0ceoenue Memooo8 NOSHAHUS OKPYHCAIOUIe20 Mupa;
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHut pabomams ¢ ungopmayueii).

Ba3oBble jornueckue aecTBU:

® BBISBIATh U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKM MATEeMaTHYECKHUX OOBEKTOB,
MOHSATUM, OTHOIIEHWW MEXIy TOHATUIMHU; (HOPMYIUPOBATH OIMPEICICHUS TOHSITHH;
YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiAacCU(DUKAIUKU, OCHOBAHUS JJIsi 0000IIECHUS U
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

e BOCHpHHUMATh, (HOPMYIHPOBATH W MPEoOPa3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIC H
OTpHIIATENIbHbBIE, €IMHUYHBIE, YaCTHBIE U O0IIHe; YCIOBHEIE;

® BBISBIATh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUUs B (pakTax,
JMAHHBIX, HAOMIOJNCHUSX W VYTBEPXKICHUAX; TMpeylaraTb KPUTCPUHM JJIs1 BBISBICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

e JleaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTHH;

® [POBOJUTH CAMOCTOSITEIFHO JOKA3aTelIbCTBA MATEMATHUYECKUX YTBEPXKIEHUH (TpsMble U
OT MPOTUBHOTO), BBHICTPAWBATh apryMEHTAIIMIO, IPUBOIUTH MPUMEPHI U KOHTPIPUMEDPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXKICHHS U BHIBOJIbI;

e BbIOMpaTh cHocod pemieHuss y4eOHOM 3ajgaun (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HanOoJiee MOAXOMAUIUN C y4ETOM CaMOCTOSITEIbHO BBIICICHHBIX
KpUTEPHUEB).

Ba3oBble ucciaenoBarebCcKHe NeliCTBHA:

®  ICIIOJIb30BATh BOIPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS; (GOPMYIUPOBAThH
BOIPOCHI, (PMKCHUPYIOLIKE MPOTUBOpEUHE, IPOOIeMy, yCTaHABIMBATh UICKOMOE U JIaHHOE,
(hopMHpOBaTh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

® TMPOBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4ecKoro oOBeKTa, SBJICHUS, Mpolecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX Iy 00ObEKTaMH, SIBICHUSMU, IPOIIECCAMU;

® CcaMOCTOATENbHO (hOpMyIUpOBaTh 0OOOIIEHUS U BBIBOJBI IO pPe3yibTaTaM MPOBEIEHHOTO
HaOMIOJICHUS, HUCCIIEJJOBaHMS, OLIEHWBATh JOCTOBEPHOCTh IOJYYEHHBIX pe3yIbTaTOB,
BBIBOJIOB U 000OIIIEHHIA;

® [IPOrHO3MPOBATh BO3MOKHOE PAa3BUTHE MPOLECCA, a TAKKE BbIABUTATh MPEANOI0KEHUS O
€ro pa3BUTHHU B HOBBIX YCIOBHUSIX.

Pabora ¢ undopmanmeii:

®  BBIABIATH JeUIUTHI HHPOPMAIINH, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETA HA BOMPOC U IS
pelieHus 3a1a4uu;



BBIOMpaTh MHPOPMALMIO U3 HCTOYHUKOB pPA3NUYHBIX THIOB, AaHAJIM3HPOBATH,
CHCTEMAaTH3UpPOBaTh W HWHTEPIPETHPOBATH HHQPOPMAILUIO DPA3TUYHBIX BUAOB U (GOpM
MIPEICTABICHHUS;

CTPYKTYpUpOBaTh  MH(POPMALMIO, TPEACTaBIATH €€ B  pPasIUYHBIX  (Qopmax,
WLTIOCTPUPOBATH IPahuIecKu;

OLICHUBATh HAAE&KHOCTH HWHPOPMALMU MO CAMOCTOSITENFHO  CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vuueepcanvhvie KOMMYHUKAMUGHbBIE OelUCm8Us, 00ecneyusaiom coopmuposaHHoCms
COYUANBLHBIX HABLIKOS 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATh U (OPMYIHPOBATH CYXICHHUS B COOTBETCTBUU C YCIOBHUSAMM M ILIENIAMU
oOlIeHus; SICHO, TOYHO, I'PaMOTHO BBIPAKAaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX H
MMMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJy pelIeHHus 3a/Jayd, KOMMEHTHUPOBATh
MIOJTy4EHHBIN pe3ynbTar;

B X0Jle 00CY)XJIE€HHUsl 3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYXAaeMOW TEMbl, IPOOIEMBI,
pelaeMoit 3aa4M, BbICKa3bIBaTh UJEH, HAlIEJICHHBIE HA MOUCK PEIICHHUS; COMOCTABIAThH
CBOM CYXJICHHUS C CYKICHHUSIMHU JPYTUX YYaCTHUKOB JUanora, 0OHapy>KuBaTh pazindue u
CXOACTBO TO3MIMHA; B KOPpEeKTHOM Qopme GopMyIupoBaTh pasHOIJIACHS, CBOU
BO3paXKECHMUS;

MIPE/ICTaBIATh PE3ylbTAaThl PEIICHUs 3a/layd, SKCIEPUMEHTa, HCCIEIOBAaHUS, IMPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIUIEHHS C Y4ETOM 3a7ad Mpe3eHTAluu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunuecTBo:

MMOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYATLHOW pabOThI MpU
pemeHnr y4eOHBIX 3aqad; NMPUHUMATh IIe7h COBMECTHOW NEeSTENbHOCTH, TUIAHUPOBATh
OpraHu3allii0 COBMECTHOW palboThI, pacnpenensaTh BUABI pPadOT, JOTOBApPHBATHCS,
00CyX1aTh MPOIIECC U PEe3yJIbTaT pabOThl; 0000IIaTh MHEHHS HECKOJIBKUX JTIFO/ICH;
y4acTBOBaTh B I'PYNIOBHIX GopMax paboTel (0OCYXaeHHs, OOMEH MHEHHUN, «MO3TOBBIC
IITYPMBI» U WHBIC); BBIIIOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JCHUCTBUS C
JIPYTUMH YICHAMH KOMaHJIbI; OIEHUBATh KA4eCTBO CBOETO BKJIAJa B OOLIMIA MPOJYKT IO
KpUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMH B3aMOICHCTBUSI.

3) Vuueepcanvnvie pezynsamuenvle Oeticmeusi, 0becnewusaom Gopmuposane CMvlCIO8bIX
YCMAaHOBOK U IHCUZHEHHbIX HABLIKOB JIUYHOCNIU .
Camoopranuszanmsi:

COCTaBIIATH IUIaH, AITOPUTM PEIICHUS 3a/1a4M, BEIOUPATh cIoco0 perieHus ¢ yuéTom
HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BapUaHTHI PELICHUN ¢ y4€TOM HOBOM MH(OpMALIHHL.

CaMOKOHTPOJIb:

BJAaJI€Th HaBBIKAMHU IMO3HABATEIIbHOM peq)HeKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX JeNCcTBUI
U MBICIIMTCIIbHBIX IMPOLNECCOB, UX PE3YyJIbTATOB; BJIAACTb criocoboamMu CaMOIIPpOBCPKH,
CaAMOKOHTPOJIA TponecCa U pe3yJjibTaTa pCIICHUA MaTeMaTHYeCKOMI 3aaa4u,

ONpeABUACTE TPYAHOCTHU, KOTOPBIC MOT'YT BO3HUKHYTH IIpU PCHICHHUU 3aJa4d, BHOCHUTH
KOPPCKTHUBBI B JACATCIBHOCTH Ha OCHOBC HOBBLIX OGCTOHTCJ’ILCTB, JaHHBbIX, HalJI€HHBIX
OIJ_II/I6OK, BBISIBJICHHBIX pr,[IHOCTCfI;



® OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa IEIM U YCIOBUSAM, OOBACHATH IPUYHHBI
JOCTUKEHUS] WJIM HEIOCTUKEHUS Pe3yJIbTaTOB JIEATENbHOCTH, HAXOIUTh OMIMOKY, JaBaTh
OILIEHKY TPUOOPETEHHOMY OIIBITY.
NPEAMETHBIE PE3YJIbTATBI
10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPsAMas, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUHM U CIEACTBHUSA W3 HUX IPU PEIICHUU T'€OMETPUUYECKUX
3azad.

OnepupoBaTh NOHATUAMU: APAIIIEIBHOCT U MEPHEHIUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH.

KnaccugumnuposaTs B3aMMHOE PaCIONIOKEHHUE PSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHATUSIMU: JABYTPAHHBIA YTOJI, TPAaHU ABYI'PAHHOTO yIJa, pedpo ABYIPaHHOTO
yIJIa; JUMHEWHBIN YroJI IBYTPAHHOTO YIJIa; TpajlycHas Mepa ABYTPaHHOIO yria.

OnepupoBaTh TMOHATHSAMH: MHOTOTPAaHHHK, BBITYKJIBI M HEBBIIYKIBIH MHOTOTPAaHHHK,
3JIEMEHTHl MHOTOT'PaHHUKA, IPABUIIbHBIM MHOTOTPaHHHUK.

PacriozHaBaTh OCHOBHBIE BMJIbI MHOTOTPAHHMKOB (MHMpamMyAa; IMpPU3MaA, MNPSIMOYTOJIbHBIN
napajuiesienue, Kyo).

KnaccuguimpoBars MHOTOTpaHHUKH, BbIOMpas OCHOBAHUS Ul KiacCU(UKAIUU (BBITYKIIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKH; MPABUIbHbIE MHOTOTPAHHUKH; MpPSIMble U HAKJIOHHBIE MPU3MBI,
napasuieNenune/sibl).

OnepupoBaTh NOHATUAMU: CEKYIIas MIIOCKOCTh, CE4eHHE MHOTOTPAaHHHUKOB.

OOBACHATH MPUHLIMITBI TOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/1 CIIE/I0B.

CtpouTh CceueHHs MHOTOTPAaHHUKOB METOJOM CJIEJOB, BBINOJHATH (BBIHOCHBIE) IIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemare 3amaun Ha HaXOKJEHHWE FE€OMETPUYECKUX BEIUYMH MO 00pa3laM WIM aJropuTMam,
IIPUMEHSS NU3BECTHBIE AHATUTUYECKUE METO bl IIPU PEIICHUN CTaHIAPTHBIX MaTEMATUYECKUX 3a/1ad
Ha BBIYMCIICHUE PACCTOSHUI MEXy ABYMS TOUKaMH, OT TOUKHU JI0 MPSIMOM, OT TOUKHU A0 MIIOCKOCTH,
MEX]ly CKPELIUBAOIUMUCS MPSIMBIMHU.

Pemare 3aaun Ha HaXOKJEHHWE I'€OMETPUYECKUX BEIMYMH IO 00paslaM WM aJropuTMam,
IIPUMEHSS U3BECTHBIE AHATUTUYECKUE METO/IbI IIPU PELICHUN CTaHIAPTHBIX MAaTEMATUYECKUX 3a/1a4
Ha BBIYMCICHHUE YIJIOB MEXAY CKPEIMBAIOLUIMMUCA HPAMBIMHU, MEXAY NPSIMOH M IJIOCKOCTBIO,
MEX]ly IUIOCKOCTSIMH, IBYIPaHHBIX YIJIOB.

Bbruncnare 00bEMBI M IUIOIIAAM HOBEPXHOCTEH MHOIOIpaHHMKOB (IIpU3Ma, MHpaMHIa) C
IpUMeHEeHHEM (OPMYJI; BBIYUCIATH COOTHOLIEHUS MEXAY IUIOIAASIMU MOBEPXHOCTEH, 00bEMaMU
110/100HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSAMHU: CHMMETPUsT B TIPOCTPAHCTBE; LIEHTP, OCh MU IJIOCKOCTb
CUMMETPHHU; LEHTP, OChb U MNIOCKOCTh CUMMETPHUH (PUTYPHI.

W3BnekaTb, npeoOpa3oBbIBATE U HMHTEPIPETUPOBATh MHPOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpuYecKuX (PUrypax, NpeacTaBIeHHYIO Ha YepTeKax U PUCYHKaX.

[IpumensTe reomerpuueckue (GakThl A PEHICHUS  CTEPEOMETPHUECKUX  3ajad,
MIPEAIOIAralONINX HECKOJBKO IIaroB PEIICHHUs, €CIU YCJIOBHsS NPUMEHEHHs 3alaHbl B SIBHOU
dopme.

[IpumeHATh NpoCTEHININE NPOTPaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEILIEHUHU CTEPEOMETPUUECKUX 3a/1ad.

IIpyBoauTe nOpHUMEpPHl MaTEMaTHYECKUX 3aKOHOMEpPHOCTEH B NpPHUPOJE U IKU3HH,
pacrno3HaBaTh NPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.
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[IpuMeHsTh TOJIyY€HHBIE 3HAHWSA HA NPAKTUKE: AHAIU3UPOBATH pPEAIbHbIC CUTYallUU U
MPUMEHATh  WU3Y4YEHHBIE  TOHATHS B  Ipollecce  MOMCKAa  PELICHUs  MaTeMaTH4YeCKH
chopMyTUPOBaHHOK MPOOIEMBI, MOACTUPOBATH pEATbHBIC CUTyalldd Ha S3bIKE TE€OMETPUH,
HCCIe0BaTh MOCTPOCHHBIE MOJIEIN C HCIOJIb30BAHMEM T€OMETPHUUYECKUX IMOHATUM U TEOpPEM,
arnmapara anreOpbl; perarh MPaKTHYSCKHE 3a/1a4M, CBS3aHHBIC C HAXOXKJICHHUEM I'€OMETPHUYCCKHX
BEJIMYHH.

11 KJIACC

OnepupoBaTh MOHATUSAMU: IWIHHIPHYECKAS MOBEPXHOCTh, 00pa3yromue MUIHHAPUICCKON
MMOBEPXHOCTH; IWJIMHJP, KOHHYECKAsh TOBEPXHOCTh, OOpa3yIONINe KOHHYECKOW IMOBEPXHOCTH,
KOHYC; c(hepruecKasi IOBEPXHOCTb.

Pacnio3naBate Tena Bpamenust (HWJIMHIP, KOHYC, cepa U map).

OOBICHATH CIIOCOOBI TIOJTYUCHHUSI TEJT BPAI[EHUS.

KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATHSMHU: TIAPOBOW CETMEHT, OCHOBAHHWE CETMEHTAa, BBICOTA CETMECHTA;
IapOBOM CII0M, OCHOBAHHE IIAPOBOIO CJIOSA, BBICOTA MIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Bbraucnate 00bEMBI W IDIOMAJM TIOBEPXHOCTSH TENI BpAICHHS, TEOMETPUUYCCKUX Tel C
MIpUMEHEHHEM (POPMYIIL.

OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BITUCAHHBIA B chepy U ONMMCAHHBIA OKOJIO CHEpHI;
cdepa, BIMcaHHAs B MHOTOTPAHHHK HJTH TEJIO BPAIICHHS.

BbIyncnsaTe COOTHOLIEHUS MEKIY TUIOMIAIIMU OBEPXHOCTEN 1 00bEMaMU TIOTIOOHBIX Tell.

N300paxkaTe wu3ydyaeMble (GUTYpHl OT PYKHM U C TNPUMEHEHHEM IHPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB.

BrimonHsATe (BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAICHUS.

W3Bnekarb, MHTEPIPETUPOBATh M MPeoOpa3OBbIBATH MH(YOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX QUrypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInoyHATh AeHCTBUSA CIIOKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXEHHUS BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMH CBOMCTBAMU OHU 00JIa1ato0T.

[IpumeHsTh npaBUiIO NapauieIenuneaa.

OnepupoBaTh MOHATUSMU: JEKAPTOBBI KOOPAMHATHI B TMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXKIy BEKTOpPaMH, CKalIpHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxonuth cymMmmy BEKTOPOB M MPOW3BEIECHUE BEKTOpa HAa YUCIO, YTOJ MEXKIY BEKTOPAMH,
CKaJISIpHOE MPOU3BEICHIE, PACKIIAIbIBATh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YpaBHEHUEM B JIEKaPTOBOM cucTeMe KOOpHHAT.

[IpumensTs reomerpudeckue GakThl ISl PELIEHUS  CTEPEOMETPUYECKHX  3ajad,
MPENONaraloMX HECKOJIbKO IIIaroB PEIICHHUs, €CIU YCJIOBHUS MPUMEHEHUs 3aJlaHbl B SIBHOM
dopme.

Pematp mpocreliine reoMeTpuueckue 3aJadyd Ha TPUMEHEHHE BEKTOPHO-KOOPAWHATHOTO
MeTO/1a.

Pemarp 3agaum Ha JI0Ka3aTeNbCTBO MAaTEMaTHYECKHMX OTHOIICHHH U  HaXOXKICHHE
T€OMETPUYECKUX BEIMYUH MO o0pas3laM WM alropuTMaMm, MPUMEHSS H3BECTHBIE METOJBI MPHU
pEIIeHUH CTaHAAPTHBIX MaTEMaTUYECKHX 3a/1ad.

11



[IpuMeHATH DIpOCTEHINNE MPOTPAMMHBIE CPEACTBA W AJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI IIPA PELICHUHU CTEPEOMETPUUECKHUX 3a/1a4.

[IpuBoguTe mpuUMEpPBl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEM B IIPUPOJE U IKU3HH,
pacro3HaBaTh IPOSBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATH NOJIydCHHBIE 3HAHMA HA IPAKTUKE: aHAIM3UPOBATh DPEAIBbHBIC CHTyallud U
IIPUMEHATh ~ WM3Y4YEHHBIE  IOHATUA B IIPOLECCE  IIOMCKA  PELIEHUS  MaTeMaTHYECKH
cOpMyYIMPOBAHHOW TPOOIEMBI, MOJCIMPOBATH pEaJbHbIE CUTYyallUd Ha S3BIKE TE€OMETpPUH,
HCCIEA0BAaTh IOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHMEM T'€OMETPUYECKUX IOHATHM M TEOpEM,
anmaparta anreOpbl; peuarb MPaKkTUUYECKUE 3aJayu, CBSI3aHHBIE C HAXOXKJIEHHEM I'€OMETPUUYECKUX
BEJINYUH.

12



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenue B crepeoMeTpuio 10 https://www.yaklass.ru/
) [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 https://www.yaklass.ru/
[TapanienbHOCTh NPSMBIX U IJIOCKOCTEN
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 https://www.yaklass.ru/
IIJIOCKOCTEMN
4 YTrael MeXy IPSMBIMA U TIFIOCKOCTSIMU 10 1 https://www.yaklass.ru/
5 MHOTOrpanHuKH 11 1 https://www.yaklass.ru/
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1 https://www.yaklass.ru/
7 [ToBTOpEHUE: ceueHus, paCCTOSHUS U YIJIbI 4 1 https://www.yaklass.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0

13
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11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE

HaumeHnoBaHmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypcsl

Tena Bpaiienus 12

OO6bEMBI TEN 5) 1

BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpEenue, 0600IIECHNE, 7 1

cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0

14




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Kourposnbueie | IlpakTuueckue Aara tupposhie
Bcero H3y4eHHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKA, IpsiMasi, TUIOCKOCTb,
1 npocTpancTBo. [IpaBuna nzo0pakeHust 1 04.09 https://www.yaklass.ru/
Ha PUCYHKaX: U300pa’keHuUs MI0CKOCTEMH, '
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeHbI OTpe3Ka
5 [TonsTus: nepecekaronuecs MIOCKOCTH, 1 06.09 https://www.yaklass.ru/
MepeceKarIInecs npsmas U I0CKOCTh
3 [TonsTusa: nepecekaronmecs MIOCKOCTH, 1 11.09 https://www.yaklass.ru/
MepeceKarInecs npsmas u I0CKOCTh
3HAKOMCTBO ¢ MHOTOTpAaHHUKaMHU, https://www.yaklass.ru/
4 n300pakeHue MHOTOTPaHHUKOB Ha 1 13.09
PUCYHKaX, Ha IPOEKIIMOHHBIX YepTexax
Havanehbie cBenenus o kyoe u https://www.yaklass.ru/
5 MUpaMHUJIe, X Pa3BEPTKU U MOJICTIH. 1 18.09
CeueHns MHOTOTPaHHUKOB
Havanbehbie cBenenus o kyoe u https://www.yaklass.ru/
6 NUpaMHzIe, UX Pa3BEPTKU U MOJEIIH. 1 20.09
CeueHns MHOTOTPaHHUKOB
[TonsiTHE 06 aKCHOMaTUYECKOM
7 1 25.09

MOCTPOCHUHU CTCPCOMETPHUUN: aKCUOMBI
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CTEPEOMETPHUHM U CIICICTBUS U3 HUX

TTonsaTre 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUHN: aKCHOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HAX

27.09

https://www.yaklass.ru/

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUHN: aKCHOMBI
CTEPEOMETPHUH U CIIEACTBHS M3 HUX

02.10

https://www.yaklass.ru/

10

TTousttiie 00 akCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUH U CIIEACTBUS U3 HUX

04.10

https://www.yaklass.ru/

11

B3anMHOe€ pacnosiokeHue npsiMbIX B
IIPOCTPAHCTBE: NIEpeceKaroIuecs,
napajiesIbHble U CKPEIUBAIOLIUECS
HpsIMbIE

09.10

https://www.yaklass.ru/

12

[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN
B NIPOCTPAHCTBE: MapaljIe/IbHbIE MPSMbIE
B IIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSIMBIX

11.10

https://www.yaklass.ru/

13

[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
B npoctpaHctse: [lapannenbHOCTh
MPSIMOM U TJIOCKOCTH

16.10

https://www.yaklass.ru/

14

Vsl ¢ COHaIIPpaBJICHHBIMU CTOPOHaAMU

18.10

https://www.yaklass.ru/

15

VYron MCKAY MMPAMBIMHA B ITPOCTPAHCTBEC

23.10

https://www.yaklass.ru/

16

Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE

25.10

https://www.yaklass.ru/

17

[TapannenbHOCTh IIIOCKOCTEM:
NapajuIeNIbHbIE TNIOCKOCTH

06.11

https://www.yaklass.ru/
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18 CBoiicTBa napajienbHbIX TNIOCKOCTEH 08.11
[IpocTenmme npoCTpaHCTBEHHBIE https://www.yaklass.ru/

19 (GuTypHI Ha TUIOCKOCTH: TETPAdIP, KYO, 13.11
HapajuIeIenuIey

20 [MocTpoenue ceueHnii 15.11 https://www.yaklass.ru/

21 IMocTpoeHue ceyeHuii 20.11 https://www.yaklass.ru/
KonTponsnas pabora no teme "IIpsimbie

22 Y TJIOCKOCTH B TIPOCTPAHCTRBE. 22.11
[TapamiensHOCTh IPAMBIX U IIJIOCKOCTEN"
[TepieHAMKYISAPHOCTD MPSIMOMN U https://www.yaklass.ru/

23 IJIOCKOCTH: TIEPIIEHNKYIISIPHBIE PSIMbIE 27.11
B MPOCTPAHCTBE

24 [Ipsimbie mapanienbHbie U 2911 https://www.yaklass.ru/
MEPIEHIUKYISIPHBIE K IUNTIOCKOCTH

o5 [Ipsimbie mapanienbHbie U 04.12 https://www.yaklass.ru/
MEePIEHIUKYISIPHBIE K IUNIOCKOCTH

26 [Ipu3Hak neprneHauKyIIpHOCTH TPSIMOA 06.12 https://www.yaklass.ru/
U IJIOCKOCTH

7 [Ipu3Hak nepneHauKyIIpHOCTH IPSAMOI 1112 https://www.yaklass.ru/
U IJIOCKOCTH

28 Teopema o npsIMOii EpIIEHIUKYIIIPHON 13.1 https://www.yaklass.ru/
IIJIOCKOCTH

29 TeopemMa 0 IpsAMOU NEPIIEHAUKYIISIPHON 18.1 https://www.yaklass.ru/
IIJIOCKOCTH

30 TeopeMa 0 IpsAMOU MEPIIEHAUKYIISIPHON 2012 https://www.yaklass.ru/

IIJIOCKOCTH
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31

[lepneHiuKynssp 1 HAKJIOHHBIE:
paccTosiHue OT TOYKHU J0 INIOCKOCTH,
paccTosHUE OT MPSMOM JI0 INIOCKOCTH

25.12

https://www.yaklass.ru/

32

[IepneHuKyIsip U HAKJIOHHBIE:
paccTosiHuE OT TOYKHU J0 INIOCKOCTH,
pacCcTosIHUE OT MPSIMOU JI0 TNIOCKOCTH

27.12

https://www.yaklass.ru/

33

[lepnieHauKyIsIp ¥ HAKJIOHHBIE:
paccTosHUE OT TOYKHU J0 INIOCKOCTH,
paccTosIHUE OT MPSIMOM JI0 INIOCKOCTH

10.01

https://www.yaklass.ru/

34

[lepnieHauKyIsIp ¥ HAKJIOHHBIE:
paccTosTHUE OT TOYKHU J0 INIOCKOCTH,
paccTosiHuE OT MPSIMOM JI0 TNTIOCKOCTH

15.01

https://www.yaklass.ru/

35

VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY
MPAMOM U TIIIOCKOCTHIO

17.01

https://www.yaklass.ru/

36

JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI
JBYTPAHHOTO yIiia

22.01

https://www.yaklass.ru/

37

JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI
JBYTPAHHOTO yTiia

24.01

https://www.yaklass.ru/

38

[lepnieHAMKYASIPHOCTD MIIOCKOCTEM:
MIPU3HAK MEPHEHIUKYISIPHOCTU JBYX
IIJIOCKOCTEM

29.01

https://www.yaklass.ru/

39

[lepneHIUKYIAPHOCTD MIIOCKOCTEH:
MIPU3HAK MEePIeHIUKYISIPHOCTU IBYX
IJIOCKOCTEN

31.01

https://www.yaklass.ru/

40

[lepneHMKyYISIPHOCTD IJIOCKOCTEH:
MIPU3HAK NEPHIEHANKYISIPHOCTH ABYX
IJIOCKOCTEN

05.02

https://www.yaklass.ru/
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41

Teopema o TpEX nepHEHAMKYIIAPAX

07.02

https://www.yaklass.ru/

42

Teopema o TpEX nepHeHANKyIApax

12.02

43

Teopema o TpEX nepHeHANKYIApax

14.02

44

KonTposnsHast paboTa o Temam
"[lepneH IMKYISIPHOCTD NPSMBIX U
Al

miockocTel" u "YTIbl MeX Iy IpSIMbIMU
U TUIOCKOCTSIMU"

19.02

https://www.yaklass.ru/

45

ITonsarue MHOI'OrpaiHrkKa, OCHOBHBIC
OJICMCHTBI MHOT'OI'paHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOT'PAHHUKH, pasBépTKa
MHOT'OI'paHHHKa

21.02

https://www.yaklass.ru/

46

[Ipu3ma: Nn-yronpHas npusma; rpaHu U
OCHOBAHUS IIPU3MBI; IIpsIMasi U
HaKJIOHHAas IPU3Mbl; OOKOBasI U MOJHAs
ITOBEPXHOCTbH MTPU3MBI

26.02

https://www.yaklass.ru/

47

[Tapannenenunen, npsMOyroJbHbII
napaJuliesienumne/ U ero cBoicTea

28.02

https://www.yaklass.ru/

48

[Mupamupa: N-yronbHas mupamMuaa, TpaHu
Y OCHOBaHHUE MUPaMU/Ibl; OOKOBas U
TIOJIHAs TOBEPXHOCTh MUPAMMU/IBI;
MpaBWJIbHAS U yCEUEHHAS MTUpaMuia

04.03

https://www.yaklass.ru/

49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
[IPaBUILHOIO MHOTOTPAaHHHUKA;
IIpaBUJIbHAS IPU3MA U MPaBUIIbHAS
NUpaMUa; IpaBUIbHAS TPEYrojJbHast
NUpaMua U MpaBUWIBHBINA TETpadp; KyO

06.03

https://www.yaklass.ru/

50

Hpe,[[CTaBJ'IeHI/Ie O IMPpaBUJIbHBIX

11.03
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MHOTOT'PaHHUKAX: OKTAdP, NOJEKAdIp U
HKOCayIp.

CummeTpus B TPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJILHO TOYKH, MIPSAMOW,

https://www.yaklass.ru/

o1 IJIOCKOCTHU. DJIEMEHThl CHMMETPUH B 13.03

UpaMuIax, napauiesenunenax,

MIPaBWJIBHBIX MHOTOTPAaHHUKAX

Brrancnenne 3neMeHTOB https://www.yaklass.ru/
52 MHOTOTPaHHUKOB: pE€Opa, AMAroHaH, 18.03

YTJIBI

[Tmomaas 60KOBOM OBEPXHOCTH H https://www.yaklass.ru/

MOJIHOM MOBEPXHOCTH MPSIMOHN IIPU3MEI
53 P . P p ’ 20.03

TIJIOIIATb OCHOBAHUH, TEOpEMa O

OOKOBOM MOBEPXHOCTH MPSIMOU MTPU3MBI

[Tmomaabs 60KOBOM MOBEPXHOCTH H https://www.yaklass.ru/

MMOBEPXHOCTH IIPABUIBLHOM MUPAMUIEI,
54 P P "P 25.03

TeopeMa O IJIoMAIu OOKOBOM

MMOBEPXHOCTH YCEUEHHON MUPAMU/IBI

KontposabHas padora mo TeMe
55 HOmTP pabe 01.04

MHororpaHHUKu

56 [Mousitue 06 00BEME 03.04 https://www.yaklass.ru/
57 O0BEM TUpaMuUIBI 08.04 https://www.yaklass.ru/
58 O0BEM TMpaMuUIBI 10.04 https://www.yaklass.ru/
59 OO0BEM TUpaMuIBI 15.04 https://www.yaklass.ru/
60 O0BEM TUpaMuIbI 17.04 https://www.yaklass.ru/
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61 O0BEM pU3MBI

22.04

https://www.yaklass.ru/

62 O0BEM pU3MBI

24.04

https://www.yaklass.ru/

63 O0BEM PU3MBI

29.04

https://www.yaklass.ru/

64 KonTtponsHas padota no teme "OO0bEMBI

MHOTOTpPaHHUKOB"

06.05

https://www.yaklass.ru/

[ToBTOpEnue, 060061EeHNE
65 cucreMarusanus 3HaHul. [loctpoenue
CEYECHUI B MHOTOI'PAHHHKE

08.05

https://www.yaklass.ru/

[ToBTOpEeHME, 0600IIEHNE
cucTeMaTu3anys 3HaHui. Beranciienne
66 PACCTOSTHUN: MKy IBYMSI TOUKAMU, OT
TOYKH J0 MPAMOM, OT TOUKH JI0
IJTIOCKOCTH, MEXIY CKPEIIMBAIOITAMUCS

IIpsAMBIMHA

13.05

https://www.yaklass.ru/

67 Hrorosas koHTpoJIbHAs paboTa

15.05

[ToBTOpEeHME, 0600IIEHNE
cHUCTeMaTH3allMs 3HaHWi. Berunciaenue
68 YIJI0B: MKy CKPEIIUBAIOIIUMUCS
MPSAMBIMH, MEX]Ty TIPIMOU 1
IUIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YIIIOB

MCKAY MIIOCKOCTAMU

20.05

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68
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11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, JuameTp;
IO/ TIOBEPXHOCTH CHephl

B3aumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha
mwrockoct. CeueHus mapa

[unmuaapudeckast TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIHIUHIPHIECKON
MOBEPXHOCTH

HunmuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yromas u OCh;
IIoIaas OOKOBOM U ITOJIHON
MMOBEPXHOCTHU

N3o0paxenne muiInHIpa Ha TII0CKOCTH.
PazpépTka nmnmnnapa. CeyeHus

IUIMHIpA (TJI0OCKOCTHIO, TapauIeIbHOM
WM TIEPIEHAUKYISIPHOM OCH IMIIMHAPA)

KoHunueckas noBepXHOCTh, 00pa3yroIiue
KOHMYECKOU MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBEPXHOCTU




Konyc: ocHOBaHue U BepIvHa,

8 o0pa3yrolas 1 0Ch; IIOMAh> OOKOBOM 1
IIOJTHOW ITOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3ylome u

9 BBICOTA; OCHOBAHHUA 1 OOKOBas
MTOBEPXHOCTh
N300parkeHne KoHyca Ha MII0CKOCTH.
Pa3Béprka koHyca. CeueHus: KOHyca

10 (TUTOCKOCTBIO, MapaJIICIIEHOM
OCHOBAHUIO, ¥ TUTIOCKOCTBIO, TTPOXOISATIICH
yepe3 BEpUINHY)

11 KoMOuHarms ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAaHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WJIH B TEJIO BpaLICHUS

13 [Tonsitre 06 06b€Me. OCHOBHBIE
CBOMCTBa 0OBEMOB T

14 O0BEM IUIMHAPA, KOHYCa

15 O06bEM 11apa 1 wiomaas chepsl
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CoOOTHOILIEHUS MEX]Ty TTOIIAASIMHU
MOBEPXHOCTEN, 00bEMaMHU MOOOHBIX TE

17 KontponpHas padota o temam "Tema
Bpamenus" u "O6beMsbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue U BBIYUTaHHUE BEKTOPOB

10




20

YMHOKEHUE BEKTOPA HA YUCIIO

21

PasnosxeHnue BexkTopa 1o TpéM
HEKOMILUTaHapHbIM BeKTOpaMm. [IpaBuiio
napajiesenumnesa

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM MPABUII JEUCTBUN C
BEKTOPaMH

23

[IpsiMmoyronpHas cucteMa KOOpAUHAT B
npocTtpancTe. KoopaumHaThl BEKTOpA.
[Ipocreiimue 3a1a4n B KOOpAUHATAX

24

Yron mexay Bekropamu. CKasipHOE
MPOU3BEICHUE BEKTOPOB

25

Brruncnenue yriioB Mexy NpssMbIMHU U
IIJIOCKOCTAMH

26

KoopanHaTHO-BEKTOPHBIN METOT IPU
pELIeHUH TeOMETPUUECKUX 3a/1a4

27

KonTtponbHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢burypsl, GhakThl, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEeHUE, 0000IICHNE 1
cucremaTu3anus 3HaHui. OCHOBHbIE
¢urypsl, (akThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpEHue, 06001mEeHNEe U
cucTeMaTH3allus 3HaHUH. 3a1aun
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IIaHUMETPUH U METOAbI UX PCIICHUA

[ToBTOpEHue, 0600IIeHNE U

31 CUCTeMaTH3aIys 3HAaHUH. 3a1a4n 1
TUIAHUMETPUH U METOJIbI UX PELICHUS
[ToBTOpEHue, 0600MICHNE U

39 cucreMartu3anus 3HaHuil. OCHOBHBIC 1
¢burypsl, (GakThl, TEOPEMBI Kypca
CTepeOMeTpUHr

33 HroroBast KOHTpOJBbHAS padoTa 1

34 [ToBTOpEeHUE, 0600IICHNE 1 1
CHCTeMAaTH3allMs 3HAHUH

OBUIEE KOJIMYECTBO YACOB 10 34

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacsas JI.C., byty3os B.®., Kagomues C.b. u
npyrue, AkuuonepHoe oduectBo «M3aarensctBo «lIpocBemenue»
METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPHSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®., Kagomues C.b. u
npyrue, AkimonepHoe oduiectBo «M3marensctBo «lIpocBemnienue»
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HNHTEPHET

https://www.uchportal.ru/load/23

https://resh.edu.ru/

https://www.yaklass.ru/

https://math-ege.sdamgia.ru/
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