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HHOACHUTEJBbHAA 3AIIUCKA

Pabouas mporpamma ydeGHOTO Kypca «I'eomerpus» 0a30BOTo ypoBHS Uit 00YYarOIINXCS
10 —11 kmaccoB pa3paboTtana Ha ocHoBe dejeparbHOTO rocyAapCTBEHHOIO 00pPa30BaTEIBHOTO
CTaHJapTa CpeAHero ooduiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUH,
NPEABSABIAEMBIX K MaTeMaTH4eckoMy OOpa3oBaHUIO, M TPAJUIMHA POCCHUIICKOTO 00pa3oBaHMSI.
Peanmauml mporpaMmaI obecreynuBaeT OBJIAJACHUC KIIFOUYCBBIMU KOMIICTCHIUAMU,
COCTABJSIIOIMMH OCHOBY [UISI CaMOpa3BUTHS M HENPEPHIBHOIO OOpa30BaHUs, IEIOCTHOCTD
OO0ILEKYIBTYPHOT'0, TUMYHOCTHOTO M O3HABATEIBHOTO PA3BUTHS JIMYHOCTH 00YYarOIIIXCS.

HEJIM N3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TIe€OMETpUM Ha YpOBHE CpEIHEro oOIero ooOpa3oBaHUs
00ycOBNIeHa NPAKTUYECKOH 3HAYMMOCTBIO METANpEeIMETHBIX M MPEIMETHBIX pe3yJbTaToOB
00ydYeHHsI TCOMETPUH B HAIPABICHUHU JIMYHOCTHOTO PAa3BUTHS OOyYarOIIUXCs, (GOPMHUPOBAHUS
(YHKIIMOHATTFHOM MaTeMaTU4YeCKOW T'PaMOTHOCTH, HM3yUeHHUS APYTHX YUYEOHBIX TUCIUTUIMH.
PazButne y oOydwaromuxcs NpaBWIBHBIX TNPEACTABICHUH O CYIIHOCTH M TPOUCXOXKICHHU
TCOMETPUYECKUX aOCTpaKIUii, COOTHOLICHUN PEaJTbHOTO U UACAIBHOTO, XapaKTepe OTPaKCHUS
MaTeMaTH4eCKON HayKOW SIBIEHUI U MPOLIECCOB PeajJbHOTO MUPA, MECTE TEOMETPUH B CHCTEME
HAyK M pOJIM MAaTeMaTH4YEeCKOTO MOJICIMPOBAHUS B HAyYHOM IIO3HAHWM W B TIPAKTHUKE
crocoOCTByeT (OPMHUPOBAHHIO HAYYHOI'O MHPOBO33PCHUS YYalIMXCS, a TaKkKe KadecTB
MBILUICHUS, HEOOXOAMMBIX JJIsI aJJalTallii B COBPEMEHHOM OOIIECTBE.

I'eometpust siBisieTcsi ogHMM W3 0a30BBIX IPEIMETOB Ha YPOBHE CPETHETO OOIIEro
o0pa3oBaHus, TaKk Kak OOecleYrBaeT BO3MOXKHOCTh M3YyUEHHUs KaK JUCIUIUIUH €CTECTBEHHO-
Hay4YHOW HAIIPaBJIECHHOCTH, TAK U TYMAaHUTAPHOM.

Jlormueckoe MbIIUICHHE, (HOpPMUPYEMOE TpPHU H3YYCHHUH OOYYAIOUMIMMHCS TOHSITHHHBIX
OCHOB T€OMETPUU M TOCTPOECHUM LEMOYKM JIOTUYECKUX YTBEPXKIEHUI B XOJle peLIeHUs
TeOMETPUYECKUX 3a/1ad, YMEHHE BBIIBUTATh W OINPOBEPraTh TUIOTE3bl HEMOCPEJICTBEHHO
WCTIOJIB3YIOTCS TPH PENICHWH 3aJad4 €CTECTBEHHO-HAyYHOTO IHKJIA, B YaCTHOCTH W3 Kypca
busuky.

YMeHne OpHEHTHpPOBATHCS B MPOCTPAHCTBE HIPAeT CYIIECTBEHHYIO pOJb BO BCEX
o0nacTax JesaTeabHOCTH dYenoBeka. OpueHTalus 4YeloBeKa BO BPEMEHU M IMPOCTPAHCTBE —
HEOOXOMMOE YCJIOBHE €ro COIHUAIBHOTO OBITHS, (hopMa OTpPaKEHUS OKPYXKAIOLIETO MUpA,
yCIOBHE YCIICIIHOTO TIO3HAHWS M  aKTHBHOTO IPEOOpa3OBaHHs  JICWCTBHTEIBHOCTH.
OnepupoBaHHe IPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIMHAET pa3Hble BUAbI YUeOHOU U TPy 10BOM
NEeSITEBHOCTH, SBISICTCS OJHUM M3 NMPO(eCcCHOHANBHO BaKHBIX KAdeCTB, IMO3TOMY aKTyalbHa
3amada (GOPMHUPOBaHUsS y OOYUYAIONIMXCSI MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTU
00pa3HOro MBIIUIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B TOATOTOBKE K MPAaKTUYECKOH
JEeSITEILHOCTH 110 MHOTUM HaIPaBJICHUSM.

[ens ocBOeHUs MporpaMMbl yueOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM ypOBHE O0yUCHHSI
— o0meo0pa3oBareIbHOE U OOIIEKYJIBTYPHOE pPAa3BUTHE OOYYAIOMIMXCS dYepe3 oOecredeHue
BO3MOYKHOCTH TPHOOPETEHUSI W MCIIOJIIb30BaHUSI CHCTEMATHYECKHX T€OMETPUYCCKUX 3HAHUH U
JecTBUH, crieln(pUUHBIX T€OMETPUH, BO3SMOXKHOCTH YCIELIHOTO MIPOI0JDKEHUsT 00pa30BaHus MO
CHENHATBHOCTSAM, HE CBA3aHHBIM C MPUKJIAHBIM HCIIOIB30BAaHUEM T€OMETPHH.



[Iporpamma mo reomeTpuM Ha 0a30BOM YPOBHE NpeJHA3HAYCHA ISl OOYYarOLIMXCS
CpeIHel IIKOJbl, HE WCHBITHIBABIIMX 3HAYMTENIBHBIX 3aTPyAHEHUI Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanms. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH
o0mye MaTeMaTHYeCKUe YMEHUs, CBA3aHHBIE CO CIEIU(PUKON TeOMETPUM U HEOOXOIUMBIE IS
KHM3HHU B COBpEMEHHOM o01ecTBe. Kpome 3TOro, OHM MIMEIOT BO3MOKHOCTh H3YYUTh T€OMETPHUIO
Oosee riyOOKO, €CIIM B JalbHEWIIEM BO3HMKHET HEOOXOIMMOCTh B T€OMETPUUYECKUX 3HAHUAX B
npo¢eccCHOHAIBHON 1A TEIbHOCTH.

JIOCTIDKEHHE 1IeTTH OCBOEHUS MTPOrpaMMbl 00€CIIEUNBAETCS] PEIICHHEM COOTBETCTBYIOLIMX
3anay. [IpuopureTHpIMU 3a1ayaMu ocBoeHUs Kypca «['eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJIaccax sIBJISIOTCS:

e (opMupoBaHHE NPEJCTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOM KyJIbTYyphl M

0CO3HaHME €€ B3aUMOCBSI3U C OKPYKAIOIUM MUPOM;

e (opMupoBaHME IPEACTABICHUS O MHOIOTPAaHHUKAX M TeJlaX BpALICHUA Kak o
BOXHEHIINX MaTEeMaTHUYECKUX MOJIENSX, O3BOJISIOMIMX ONUCHIBATh U U3y4yaTh Pa3HbIE
SBJICHUSI OKPYKAIOIIETr0 MUpA;

e (opMupoBaHHE YMEHMs pacIO3HaBaThb HA UYEpTEXKax, MOAENSAX M B PEaTbHOM MHpE
MHOTOT'PAaHHHUKH U TeJla BPaIICHUS;

e OBJAJICHME METOAAMM pELIeHHs 3aJad Ha I[OCTPOCHMS Ha H300pakeHHsIX
IIPOCTPAHCTBEHHBIX (QUTYP;

e (opMupoBaHHE yYMEHHUS ONEPUPOBATH OCHOBHBIMH IMOHATUSMHU O MHOTOTPaHHUKAX U
TeNax BpallleHUsl U UX OCHOBHBIMU CBONCTBaMU;

e OBJIAQJICHHE AITOPUTMAMM PELICHUS OCHOBHBIX THUIOB 33/1a4; (OpMHUpOBAHHE yMEHUS
IIPOBOIUTH  HECJIOXKHBIE  JIOKAa3aTeNIbHbIE  PAacCyKAEHHsT B  XOJ€  pELIeHUs
CTEepEOMETPUYECKHX 3a/1a4 U 33/1a4 C IPAKTUYECKUM COJCPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEHl  0Oydarommxcs,
MO3HABATEIbHOM aKTUBHOCTH, UCCIIEJIOBATENILCKUX YMEHUH, KPUTHYHOCTH MBIIUICHHUS;

e (QopmupoBaHue (QyHKIHOHAJIBHON I'PaMOTHOCTH, PEJIEBAHTHOW T€OMETPUHU: YMEHHE
pacro3HaBaTh MIPOSBICHUS T€OMETPUUECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYAlMsX W TPU U3YyYCHHM IPYTUX Y4YeOHBIX IMPEIMETOB,
IIPOSIBJICHUS] 3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEH, (QOpMyIuMpoBaTh HX Ha S3bIKE
reOMETpUM M  CO3[aBaThb TIE€OMETPUYECKHE MOJAENTH, TNPUMEHATh OCBOEHHBII
reOMETPUUECKUH ammapar i pelleHUus IPaKTHUKO-OPUEHTHMPOBAHHBIX — 3aj]ad,
MHTEPIPETUPOBATh U OLICHUBATh [10JIy4YE€HHBIE PE3yJIbTaThI.

OTnuunTenbHOW 0COOEHHOCTBIO MPOTPAMMBI SBIISETCS BKIIOUYEHUE B KypC CTEPEOMETPHH

B HayaJle €ro M3y4YeHus 3aJay, pelIaeMblX Ha YPOBHE HWHTYUTUBHOIO TIO3HAHUS, U
onpenel€HHbIM 00pa30M OpraHM30BaHHAs paboTa HaJ HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO
JIOTHYECKOTO U TPOCTPAHCTBEHHOTO MBIIUICHHUS, CTHUMYJIHUPYET MPOTEKAaHHE WHTYHUTHUBHBIX
MIPOLIECCOB, MOTUBUPYET K JaJbHEHIIEMY U3yUEHUIO ITPeIMETa.

[Ipennourenune oTHAETCA HArISIHO-KOHCTPYKTHMBHOMY METOAYy OOydeHus, TO €ecTb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb NPEIMETHO-TIPAKTUYECKOU
NesATeNbHOCTH. Pa3BUTHE MNPOCTPaHCTBEHHBIX MPEACTAaBICHUN y yyammxcsi B Kypce
CTEpEOMETPUH MIPOBOJIUTCS 3a CUET peIleHHs 3a7ay Ha CO3/laHUe IMPOCTPAHCTBEHHBIX 00pa3oB U
3a/1ad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3manue oOpasza MPOBOIUTCA C
OIIOPO Ha HAIJIATHOCTh, @ OTIEPUPOBaHUE 00Pa30M — B YCJIOBUSAX OTBJIECUEHMS OT HArJIAAHOCTH,
MBICJIEHHOTO U3MEHEHMSI €70 UCXOJHOTO COIEPIKAHMUS.



OcHOBHBIE coaepkaTeiabHble JuHMM Kypca «['eomerpum» B 10-11 Kiaccax:
«MuororpanHukmn», «lIpsmMble U IIIIOCKOCTH B NPOCTpaHCTBEY, «Tena Bpamenus», « Bekropsl u
KOOpJUHATHI B IPOCTpaHCcTBE». DopMHUpOBaHHE JIOTUYECKUX YMEHUH pacpeiesieTcsl He TOJIBKO
[0 COJEp)KaTelIbHBIM JUHHUSAM, HO U IO TrojaM oOy4YeHHs Ha YpOBHE CpEIHEro OOUIero
o0Opa3oBaHUsl.

Copepxanue oOpa3oBaHMs, COOTBETCTBYIOLIEE IPEAMETHBIM pEe3yJbTaTaM OCBOEHUS
paboueil mporpaMMebl, pacpeeI€HHBIM 110 T01aM 00y4YeHHS, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
9TOObl  OBJAJIEHUE TEOMETPUYECKHMMU  TOHATHSIMH W HaBBIKAMHU  OCYIIECTBIISIIOCH
MOCJIEIOBATENIbHO U TOCTYIATENbHO, C COOJIIOJIEHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOObI
HOBBIE 3HAHHUS BKJIFOUAJHUCHh B OOIIYI0 CHCTEMY I'€OMETPUYECKHX MPEICTABICHHUI 00yJarommxcs,
pacmumpsis u yriyossis e€, 00pasys MpOYHbIE MHOXXECTBEHHbBIE CBS3H.

MECTO YYEBHOT O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun oTBoAuTCS 2 yaca B HeAemo B 10 kitacce u 1 yac B Henento B 11
KJIacce, BCEro 3a JBa roja oOydyeHus - 102 yueOHbIX Jaca.



COJEP)KAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMble U MJI0CKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUS CTepeoMeTpuu. Touka, mpsimMasi, JI0CKOCTh, MpocTpaHcTBO. [loHsATHe
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: AKCUOMbI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anmHOe pacnonokeHue NnpsMbIX B MPOCTPAHCTBE: MEPECEKAIONIUECS, MTapalIeJIbHbIE U
CKpemuBaromuecs npsaMbsle. [lapamnenpHOCTs NpAMBIX M IUIOCKOCTEW B IMPOCTPAHCTBE:
napajijiesibHble NpsSMblE B IPOCTPAHCTBE; MapaJIENbHOCTh TPEX NPSAMBIX; MAPALIEIbHOCTh
NpsIMOM M TUIOCKOCTH. YTJbl C COHANpPAaBICHHBIMU CTOPOHAMHM; YTOJI MEXIy HpPSIMBIMH B
npoctpadcTBe.  IlapamienbHOCTh  IJIOCKOCTEN:  MapajuleibHbIE  IUIOCKOCTH;  CBOMCTBA
napaJijiesibHbIX 1iockocTel. [Ipocreiimme npocTpaHCTBEHHbIE (GUTYPBI HAa TUIOCKOCTU: TETPAdAP,
Ky©0, mapajiesnenurne]i; TOCTPOCHNE CEYSHUH.

[lepneHaUKyISIpHOCT OPSIMOW M IUIOCKOCTH: NEPIEHAUKYJSPHbIE TpsSMbIE B
MIPOCTPAHCTBE, MpsIMbIE MAapajUIeJIbHbIE UM MEPIEHAUKYJSIPHbIE K IUIOCKOCTH, IPHU3HAK
NEPHEHIUKYJSIPHOCTH IPSAMOM M IUIOCKOCTH, TEOpeMa O MpsIMOW MEpHEHANKYJISIPHOU
IUIOCKOCTU. YTJbl B IPOCTPAHCTBE: YIOJI MEXIY NPSMON M IUIOCKOCTBIO; JBYTPaHHBINA yTroJl,
JUHENHBIN yroj JIByrpaHHoOro yria. llepneHaukyisp u HaKIOHHBIE: PACCTOSHHE OT TOYKHU 10
IUIOCKOCTH, PACCTOSIHME OT TMpPsIMOM [0 IUIOCKOCTH, NPOEKIHs (UTypbl Ha IJIOCKOCTb.
[lepneHIMKYISIPHOCTH IUNIOCKOCTEH: MPU3HAK MEPIEHAUKYISIPHOCTH ABYX IIockocTeil. Teopema
0 TPEX MEPIECHINKYIIAPaX.

MHOrorpaHHUKH

[loHsiTHE MHOTOrpaHHHKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHHKA, BBIIYKIIbIE U
HEBBIIYKJIbIE MHOTOTPaHHMKH; pa3BEPTKAa MHOTrOrpaHHuka. [Ipusma: N-yroapHas mpusma; rpaHu
Y OCHOBAHHMS MPHU3MBI; MIpsIMasi U HAKJIOHHAs TPU3MBI; OOKOBAs ¥ TIOJTHASI TIOBEPXHOCTD MPHU3MBI.
[Tapannenenunen, npsMOYTOJIbHBIN Napajuiesienune] u ero cpoiictsa. [lupamuaa: N-yronapHas
NUpaMya, TpaHU M OCHOBaHHE MNUPAMU/AbI; OOKOBas M IMOJHAs MOBEPXHOCTh MHUPAMMUIBL;
IpaBWIbHAsg M yCeu€HHas MNHpaMuja. OJEMEHTbl MNpU3Mbl W nupamuabl. [IpaBuibHbIE
MHOT'OTPaHHUKH: MOHSATUE MPABUIBHOTO MHOTIOIPaHHUKA; NMPABWIbHAS MPU3MA U IpaBUIbHAs
MUpaMuia; IpaBUIbHAS TPEYroJbHAs MUPaMUIa U MPABWIBHBIN TeTpasap; kyo. [IpeacraBienue
O TMpaBWIbHBIX MHOTIOTPAHHUKAX: OKTadJp, AoJeKa’Ap M ukocadap. CedeHus NpPU3MBI U
MUPaAMU/IBI.

CumMMeTpust B NPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IPSIMOMW, IMJIOCKOCTH.
DJIEMEHTBl CHMMETPUH B IUpaMuax, napajuieiaenuneaax, IpaBuibHbIX MHOITOrPAHHUKAX.

Brruucnenue 31eMEHTOB MHOTOTPAHHUKOB: p&Opa, quaroHanu, yrisl. [lnomans 6okoBoi
MOBEPXHOCTH M TIOJHOW MNOBEPXHOCTU MNPSMON MNPHU3MBI, IUIOIAJb OCHOBAHWM, Teopema O
OOKOBOW TOBEPXHOCTH TPsAMOM mpu3Mmbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
NPaBUIBHON MUpPaMUbI, TeOpeMa O IUIOMAAu yceu€HHOM nupamuibl. [lonsarue o6 oObéme.
OO0bEM nupamMuIbl, IPU3MBI.

[lono6ubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOIAIIMU IOBEPXHOCTEH,
00BEMaMu TOAOOHBIX TETl.

11 KUIACC

Tesa BpanieHus



[winuapuyeckas MOBEPXHOCTb, 00pa3yrolluMe IMINHAPUYECKON IOBEPXHOCTH, OCh
HWINHAPUYECKOH noBepXHOCTH. LIMIuHIp: ocHOBaHUS U OOKOBas MOBEPXHOCTh, 0Opa3yromas u
0CB; TUIOIIAAh OOKOBOH 1 TIOJTHOM MMOBEPXHOCTH.

Konnueckass moBepxXHOCTb, 00pa3yrolye KOHMYECKOW IIOBEPXHOCTH, OCb W BEpIIMHA
KOHMUYECKOW moBepxHOocTH. KOHyC: OCHOBaHME M BepIIMHA, OOpasylomas M OCh; IUIOLIA/b
OOKOBOH M TOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pa3ylollye M BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHTtp, paamyc, AUaMeTp; IUIOMIAJL IMOBEPXHOCTH cdephl. B3ammuoe
pacnofiokeHue cdepbl U III0CKOCTH; KacaTellbHas INIOCKOCTh K cdepe; riouanb chepsl.

N300pakeHue Ten BpallleHHsI Ha IJIOCKOCTU. Pa3BépTka uIMHApa U KOHYca.

KoMOuHnamuu Ten BpalleHuss U MHOTOIPaHHUKOB. MHOIOIpaHHUK, OINMCAHHBIA OKOJIO
cdepsl; chepa, BIUCAHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAIIEHUS.

[Tonstne 00 o0bEéme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJIFHOTO Tapajuiesenuneaa u ciueactsus u3 He€. O0bEM nmmuHApa, koHyca. O0BEM
11apa M miomaab chepsl.

[lonoOuele Tenma B mpocTpaHcTBe. COOTHOUICHHS MEXAY IUIOMAASIMU TOBEPXHOCTEH,
o0BbEMamMu MOAOOHBIX TEI.

Cevennss mMIMHIpa (MapajulelbHO W TMEPHEHIUKYJSPHO OCH), CEUeHHs KOHyca
(mapasuienbHOE OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIINHY), CeUSHUs 1apa.

BeKkTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miockocTH U B mpocTtpaHcTBe. Cll0)KeHUE U BEIUUTAHHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha d4ucio. PasnoxeHne BekTOpa MO TPEM HEKOMIUIAHAPHBIM BekTopam. IIpaBmio
napasuienenunena. Pemenue 3agad, CBI3aHHbIX ¢ IPUMEHEHHUEM IPaBUII JEHCTBUIN C BEKTOPAMHU.
[IpsmoyronbHas cucTeMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatel BekTopa. Ilpocreiimme
3aJjaud B KOOpAHMHATaX. YToi Mexay Bekrtopamu. CKalsipHOE NPOM3BEACHUE BEKTOPOB.
Bbruucnenue yrioB Mexay NpsAMBIMH U IUIOCKOCTSMH. KOoOpAMHAaTHO-BEKTOPHBINH METOA IpH
pelIeHNH TeOMETPUIECKUX 3a/1ad.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yNbTaThl OCBOCHUSI MPOrpaMMbl y4deOHOro mpeamera «MaTemaTuka»
XapaKTepU3yITCs:

I'paxknanckoe BocnmuTaHue:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOM TMO3MLIMK OO0yYaromlerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOrO OO0INeCTBa, MPEACTaBICHUEM O MAaTEMAaTHYECKUX OCHOBAX
(YHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHH, NPOLIELYp TIpPakJaHCKOro oOIIecTBa
(BBIOOpBI, OMPOCHl U Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COLMAJIBHBIMA HHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIHUSIMH U HAa3HAYCHHEM.

IMaTpuoTHYeckoe BOCIMTAHKE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON T'pa)KAAHCKOW UACHTUYHOCTH, YBAXKECHHS K MPOIIJIOMY
n HaCTOoAIICMY pOCCHfICKOﬁ MaT€MAaTuKHu, ILIOEHHOCTHBIM OTHOIICHHUEM K JOCTHXXCHUAM
POCCHICKMX MAaT€MaTUKOB W POCCUHCKON MaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTIKEHHUH B IPYTUX HayKaX, TEXHOJIOTUAX, cepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIITUTAHMSA:

OCO3HAHHEM JIyXOBHBIX IIEHHOCTEM POCCHUICKOrO Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, THUECKOTO MOBEICHMS, CBI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM
JTOCTI)KCHUM HAyKW W JEATEIbHOCTHIO YUYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJia B MOCTPOEHUE
YCTOWYHMBOIO Oy IyIIero.

JcTeTH4YeCKOe BOCIIUTAHME:

3CTCTUYCCKUM OTHOILICHHUEM K MHpPYy, BKJIFOYaAd 9CTCTUKY MAaTEMATHUYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pPEIICHUW, PACCYKACHHI;, BOCIPUUMYHBOCTHIO K
MAaTEMAaTUYCCKUM ACIICKTaM PA3JIMYHBIX BUJOB UCKYCCTBA.

du3nyeckoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO yMEHHS TPHUMEHATh MaTeMaTHYeCKHEe 3HAHUS B HMHTEpecax
310poBOTO U Oe3omacHOro oOpasza KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO
(3nopoBoe muTaHHE, COANAHCUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, PEryisipHas (pusmueckas
aKTI/IBHOCTL); (I)I/ISI/I‘-ICCKOI‘O COBCPHICHCTBOBAHUSA, IPU 3aHATUAX CHOpTI/IBHO-O3I[OpOBHTCHLHOI>'I
NeATEeIIbHOCTRIO.

TpyaoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHUEM IIEHHOCTH TPYIOIIOOHS; HHTEPECOM K PA3TMYHBIM
cepam mpodeccrnoHaNIbHON AESITeNbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON U €€ MpUIIOKEHUSIMU,
yMEHHEM COBepIIaTh OCO3HAHHBIN BBIOOp OyayIiei mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIC IIJIaHBI, TOTOBHOCTBHIO M CIIOCOOHOCTBIO K MAaTeMAaTUYECKOMY OOpa3OBaHUIO U
caM000pa30BaHHI0 Ha TMPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHUIO B
peLIEHNU TPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HANlPaBIC€HHOCTH.

IKO0JI0THYeCKOe BOCITUTAHME:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOM KyJIbTYpbl, IMOHUMAaHUEM BIMSHUSA COLMAJIbHO-
SKOHOMHUYECKHUX IPOLIECCOB Ha COCTOSIHUE MNPUPOJAHOW M COLMAIBHOW Cpeabl, OCO3HAHUEM
rI00aTbHOTO — XapakTepa  JKOJIOTHYECKHX  MpoOjieM; OpHEeHTAaIlMell Ha  MpUMEHEHHe
MaTeMaTUYeCKUX 3HAHWM JIJIS pPelIeHus 3a1ad B 00JacTH OKpY’Kalolled Cpenbl, MIIaHuPOBaHUS
MOCTYIIKOB ¥ OLIEHKH UX BO3MOJKHBIX MTOCJEACTBUH JJIs1 OKPY>KAIOIIEH CPEIbI.

ILleHHOCTH HAYYHOT'O IO3HAHUS:



c(OpPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAYKH U OOILECTBEHHOW MPAKTUKH, TOHUMAaHHUEM MaTeMaTHYECKOM HayKU Kak Cepsl
YeJIOBEYECKOU JeSTEIbHOCTH, ITAloB €€ pa3BUTUS U 3HAYMMOCTH JJIS Pa3BUTUS LUBUIM3ALUY;
OBJIQJICHUEM SI3bIKOM MAaTEMATHKH M MATEMaTUYECKOW KyJbTYpOHM KaK CpPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBIATh IPOEKTHYIO M HCCIEJOBATEIbCKYIO JI€ATEIbHOCTh
WHAMBUAYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

MertarnpeMeTHBIE pe3yIbTaThl OCBOCHUS MPOTPaMMBI yaeOHOTo npeamera « MaTeMaTHKay
XapaKTepU3yITCs  OBJAJEHUEM  YHUBEPCAIBHBIMU  HO3HAGAMENbHLIMU  OUCmEUiMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCANbHbIMU — PecYIAMUSHbIMU
oeticmeusMuU.

1) Vhueepcanvrvie noznasamenvhule Oeticmeus, 0becneyusarom Gopmuposanue 6a3oeuix
KOZHUMUBHBIX NPOYeccos oOyualowuxcsa (0ceoeHue mMemooos NOZHAHUSA OKPYICAIOWe20 MUupa;
npUMeHeHue 102U4eCKUX, UCCIe008amMeNbCKUx onepayuti, ymeHuu pabomams ¢ ungopmayuet).

ba3oBble Jornyeckue JeMcTBHA:

® BBIIBIISITh U XapaKTEPU30BATh CYIIECTBEHHbIE NMPHU3HAKM MATEMaTUYECKUX OOBEKTOB,
MOHSATHUH, OTHOUICHUH MEXIy MOHATUSAMH; (HOPMYyIUpPOBaTh OIpPENEICHUs MOHITUH;
yCTaHABJIMBAThH CYIIECTBEHHBIM MPU3HAK KJIACCU(PHUKAINH, OCHOBAHUS JJIsi 0000IIEeHNs
Y CpPaBHEHHMS, KPUTEPUU IIPOBOAMMOTIO aHAIIN3A;

® BOCIPUHHMATH, (HOPMYITUPOBATh U MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIBHBIC U
OTpHLIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U O0ILUE; YCIOBHBIE;

®  BBIIBIISITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTUBOPEUHS B (haKTax,
JTaHHBIX, HAOJIONEHUSAX W YTBEP)KACHUAX; MpeanaraTb KPUTEPUHM JUIsl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYMIA;

e JieNlaTh BBIBOJBI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JE€JYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIFOUEHUN, YMO3AKIFOUCHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITENILHO JJOKAa3aTeIbCTBA MATEMATHUYECKUX YTBEPKACHUH (IpsMbIe
U OT TPOTUBHOIO), BBICTpAaWBAaTh apPryMEHTAIMIO, MPHUBOAMTH TPUMEpPHl U
KOHTPIPUMEPBL; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS U BBIBOBI;

e BbIOMpaTh croco0 pemieHus y4eOHOW 3amadd (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
peleHusl, BbIOUpaTe Haubosee NOAXOAAIIMNA ¢ Y4ETOM CaMOCTOSITEIbHO BBIIEICHHBIX
KPUTEPHEB).

Ba3oBble ncciienoBaTebCcKue 1eiCTBUA:

® UCHOJb30BAaTh  BONPOCHI ~ KAaK  HCCIIEAOBATENIbCKUH  HWHCTPYMEHT  IO3HAHUS;
(dbopMyIHpOBaTH BOMPOCHL, (PUKCUPYIOIIHE MPOTHBOPEUYHUE, MPOOIIEMY, yCTaHABINBATh
UCKOMOE WU JaHHOe, (OpPMHPOBATH TUIOTE3y, APrYMEHTUPOBaTh CBOIO IO3MIMUIO,
MHEHHE;

® [IPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBI HKCIEPUMEHT, HCCIIEAOBAaHUE 110
YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOO0beKTa, SBJICHHUSA, Ipoliecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEKIY 00bEKTaMH, SIBJICHUSMH, POLIECCAMU;

® CaMOCTOATENbHO (OpMYJIHpPOBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yJbTaTaM
NPOBEIEHHOTO HAOIIOJCHHS, UCCIIEIOBAaHMS, OIEHUBATH JOCTOBEPHOCTh TMOIYYECHHBIX
pe3yJIbTaTOB, BEIBOJOB U 0000ILEHUIA;



® MPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKKE BBIABUTATD MPEATIOTOKCHUS
O €TI0 pa3BUTHUHN B HOBLIX YCJIOBUAX.

PabGora ¢ undpopmaunmeii:

® BbBIABJIISTH }le(l)I/IIII/ITI)I I/IH(l)OpMaIII/H/I, JaHHbIX, HGO6XOI[I/IMI)IX IJie OTBETAa Ha BOIIPOC U
JUTSL pETIICHHS 33]1a9H;

e BpIOMpaTh HMHOOPMAIMIO W3 HWCTOYHMKOB pA3UYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHUCTEeMaTH3UPOBATh U WHTEPIPETHUPOBATH MHPOPMAIMIO PA3TUYHBIX BUIOB U (popm
MpeICTaBICHUS;

® CTPYKTypHpOBaTh HWHGPOpPMAIUIO, TMPEICTaBIsATH €€ B  pa3NIUyHBIX  (opMmax,
WLTIOCTPUPOBATH TpadUvecKy;

® OIEHUBaTh HAAEKHOCTb HMH(OpPMAIMHM 10 CaMOCTOSTENILHO CPOPMYIUPOBAHHBIM
KPUTEPHIM.

2) VHhusepcanvhvle KOMMYHUKAmMUHbLE Oeticmeus, 00ecneyusaronm c@hopmuposanHoCcms

COYUATILHBIX HABLIKOB 00YUAIOUIUXCHL.

Oo0menue:

® BOCIPHUHHUMATH U POPMYIUPOBATH CYKICHHUS B COOTBETCTBUHU C YCIOBUAMHU U IEISIMH
OOIIEeHHUs; SCHO, TOYHO, T'PAaMOTHO BBIpAXaTh CBOIO TOYKY 3pEHHUs B YCTHBIX U
IMUCBbMCHHBIX TCKCTAaX, AaBaTh IMOACHCHUA 110 X0y PCHICHUA 3ada4, KOMMCHTUPOBATH
MOJTyYEHHBIH Pe3yIIbTaT;

e B X0/e 0OCYKJEHHS 33[]aBaTh BOIPOCHI 110 CYIIECTBY 00CYXIaeMOM TeMbl, IPOOIEMBI,
pemaeMoil  3a7auM, BBICKA3bIBaTh HJEU, HAICJICHHbIE Ha TOUCK PEIICHUs;
COMIOCTABJIATE CBOMU CYXIACHUA C CYXKIACHUAMU OPYIrUX YYaCTHHKOB JMaliora,
0oOHapy>KUBaTh PAa3IMYUE U CXOJCTBO MO3UILIUN; B KOPPEKTHOU Popme HopMyIHpoBaTh
pa3HOTIacHsl, CBOU BO3PAKEHUS;

® MpEACTaBIATH PE3yJbTaThl PEIICHUS 3aJaul, IKCIIEPUMEHTA, UCCIIEJOBAHMS, TPOEKTa;
CaMOCTOATENIEHO BBIOMpATh (hOpMAT BBICTYIUICHHS C Y4ETOM 3a/ay IMPE3eHTALH U
0COOEHHOCTEHN ayUTOPHH.

CoTpyaHn4ecTBo:

® [IOHMMATb M HCIIOJB30BAaTh IMMPCHUMYIICCTBA KOMaHHHOﬁ n HHﬂHBHHyaHLHOﬁ pa6OTI)I
Opy pelleHud Y4YeOHBIX 3aj]ady; NPUHUMATh [edb COBMECTHOW JAesITeNbHOCTH,
IUTAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboOThl, paclpeneNsTh BHIBI padoT,
JIOTOBApUBAThC, OOCYX AaTh TMPOIECC M pe3yibTaT paboThl; 0000IaTh MHEHHUS
HECKOJIbKUX JTIOJICH;

® y4YacTBOBATh B IPYIIOBHIX (hopMax paboThl (0OCYkKIeHUsS, OOMEH MHEHUH, «MO3TOBBIC
HITYPMBD» W WHBIC); BBINOJHATH CBOIO YacThb pPabOThl UM KOOPAMHUPOBATH CBOMU
JEUCTBUS C IPYTUMH WICHAMH KOMaH/IbI; OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIHIA
MPOIYKT [0 KPUTEPHSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSI.

3) Vuueepcanvnvie pecynamuensie oeticmaus, 0becneyusarom Gopmuposanue CMobiCl08bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranu3amnus:

®  COCTaBJIATH ILJIaH, aJITOPUTM PELLEHUS 3a7a4u, BBIOUPATh CIIOCOO pEelIeHUs ¢ yUETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHHI ¢ y4ETOM HOBOU MH(DOPMAIIHH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM I[IO3HABATENIbHON pEe(PIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUI M MBICIUTENBHBIX IPOLECCOB, HX PE3yJbTAaTOB; BIAJETh ClOCOOaMU
CaMOTIPOBEPKH, CAMOKOHTpPOJISI Mpolecca U pe3ylibTaTa pPelIeHUs MaTeMaTH4eCKOn
3a]1a4y;

® MpeABUAETb TPYJHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/1a4d, BHOCHUTH
KOPPEKTHUBHI B JAESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, IaHHBIX, HAHJIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHUBaTh COOTBETCTBHE pe3yjbTaTa LEIM W YCJIOBUSAM, OOBACHATH TNPHUYUHBI
JOCTHKEHUSI WIM HEIOCTH)KEHUS PE3YJIbTaTOB JESITEIbHOCTH, HAXOIUTh OILIUOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbHI

10 KJIACC

OmnepupoBaTh NOHATUSAMHE: TOUKA, IPSMast, ITIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUH U CJIEICTBHS U3 HUX MPHU PELICHUH F€OMETPUUYECKUX
3ajad.

OmnepupoBaTh MNOHATHAMH: TAPAVICIBHOCTh W NEPIEHAMKYISPHOCTh MPSIMBIX |
IIJIOCKOCTEM.

KnaccudummpoBaTh B3anMHOE PacIoioKeHHE MPSMBIX M INIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMHU: JABYI'PAaHHBI Yroj, TpaHH JABYIPaHHOIO yria, pedpo
JIBYTPAHHOTO yTJIa; IMHEHHBIN yTroJ ABYTPaHHOTO YIJIa; TpaayCHasl Mepa JBYTPaHHOIO yIia.

OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BBITYKIIBIA W HEBBITYKIIBIH MHOTOTPAaHHUK,
3JIEMEHTH MHOTOTPAHHUKA, IPaBUJIbHBI MHOT'OI'PaHHHUK.

Pacno3HaBaTe OCHOBHBIE BH/IbI MHOTOTPAHHUKOB (MHMpaMuja; MPU3Ma, MPSMOYTOIBHBIN
napasuiesienume/, Kyo).

KnaccuduuupoBaTb MHOTOTpaHHUKH, BBIOMpass OCHOBAaHUSA Ui  KJIACCH(UKALUU
(BBIIYKJIBIE W HEBBIMYKIBIE MHOTOTPAHHUKH; TIPAaBWIBHBIE MHOTOTPAHHUKH; TPSMBIE W
HaKJIOHHBIE TIPU3MBI, TapaJUIeIICTTUIIE b ).

OnepupoBaTh NOHATHAMHE: CEKYIIasi INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHATH MPUHIMITBI TIOCTPOCHHS CEUCHNH, UCTIONB3YSI METOJI CJIC/IOB.

CTtpouth ceueHUs: MHOTOIPAaHHUKOB METO/IOM CJEJ0B, BBINOJHATH (BBIHOCHBIE) IIOCKUE
YEepTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pematp 3amaum Ha HaXOXKAEGHHE TEOMETPUYECKMX BEIMYMH 1O o0pasnam WM
QITOpUTMaM, IPHUMEHSAS HM3BECTHbIE AHAJIUTHUYECKHUE METOJbl IPU PEIIEHUH CTaHAApPTHBIX
MaTeMaTUYEeCKUX 3a/lad Ha BBIYHMCICHHE DPACCTOSHUN MEXAy IBYMs TOYKAMH, OT TOYKU JO
IPSIMOH, OT TOYKH J0 IIOCKOCTH, ME¥KITY CKPEIIHMBAIOIINMUCS MPSIMBIMHU.

Pemate 3amauM Ha HaxXOXICHHE TIEOMETPUYECKMX BEIMYMH 1O o0pa3naMm HiIu
QITOPUTMaM, TPHUMEHSS HW3BECTHHIC AHAIMTHYECKHE METOIBI TPU PENICHWH CTaHAapTHBIX
MaTeMaTHYeCKUX 3a/1a4 Ha BBIYMCIICHHE YTJIOB MEXIY CKPCIIUBAIOIIMMUCS MPSIMBIMH, MEXKIY
MPSIMOM U TUIOCKOCTBIO, MEXKTY IJIOCKOCTSIMH, JIByTPAHHBIX YTJIOB.

Breraucnare 00bEMBI M TUTOIIAIHN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpU3Ma, MUPaMUza) ¢
IpUMEHeHHEeM (OPMYJ; BBIYUCIATH COOTHOIIEHUS MEXIy IUIOIIAASIMU TOBEPXHOCTEH,
00BEMaMHU TTOOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBath MOHITHAMHU: CHMMETPUS B MPOCTPAHCTBE;, IIEHTP, OChb M IUIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

N3Biiekath, mpeoOpa3oBBIBATh W MHTEPIPETUPOBATh HHYOPMAIIHIO O TPOCTPAHCTBEHHBIX
TreOMETPUIECKUX (PUTYpax, MPEICTaBICHHYIO Ha YEPTEKaX U PUCYHKAX.

[IpumensTr reomerpudeckue (axkThl IS PEIICHUS CTEPEOMETPUYECKUX  3ajad,
MIPEIIOJIATAIONINX HECKOJIBKO IIIarOB PEMICHUS, €CJIM YCJIOBHS TPUMEHEHUS 3aJlaHbl B SIBHOU
dhopwme.

[IpuMeHSITh TpOCTEHIINe MPOTrPaMMHBIE CPEICTBA M JIIEKTPOHHO-KOMMYHHKAIIHOHHBIC
CUCTEMBI IIPH PEIICHUN CTEPEOMETPUICCKHX 3a1a4.

[IpuBoaMTH TpPUMEpPHI MATEMATUYECKHX 3aKOHOMEPHOCTEH B TMPHPOJAE € IKHU3HH,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsATh TIOMYYCHHBIC 3HAHWS Ha TMPAKTHKE: aHATU3UPOBATh PEATbHBIC CHTyallud U
MPUMEHITh U3YYCHHBIE TOHSATHS B  TMpoIlecce TIMOUCKA peIIeHHs  MaTeMaTHYeCKU
c(hOpMYJIMPOBAHHON TMPOOJIEMBI, MOJCIMPOBATh peajbHBIC CUTYyalldd Ha S3bIKE TEOMETPHH,
UCCIIEZIOBATh TIOCTPOCHHBIC MOJIENIA C WCIOIB30BAHUEM T€OMETPHUYECCKUX TOHSATHH U TEOPEM,
amnmapara anreOphl; peniath MPaKTUIECKUE 3a/1a4H, CBSI3aHHBIC C HAXOXKICHUEM T€OMETPUUECKUX
BEJTUYHH.

11 KJIACC

OnepupoBatb HOHATUAMU: OWIMHIpAYECKas IIOBEPXHOCTB, oOpa3yromue
MWINHAPUYECKOH MOBEPXHOCTH; IWIMHP; KOHHYECKAs IIOBEPXHOCTh, 00pa3yone KOHUIECKOM
MOBEPXHOCTHU, KOHYC; c(hepruuecKasi IOBEPXHOCTb.

Pacnio3naBate Tena Bpamenus (IIWJIMHIP, KOHYC, cdepa U 1map).

OOBACHSTH CIIOCOOBI OMYUCHUS TEJl BpAILICHUSI.

KnaccuduumpoBaTh B3auMHOE pacIioiokeHue chepbl U TNIOCKOCTH.

OnepupoBarh MOHATHSMHU: IIAPOBOH CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA CErMEHTA;
IAPOBOM CJI0M, OCHOBAHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boerancnsate 00BEMBI U TUIONIAN TTOBEPXHOCTEH TEN BpAIEHUS, TEOMETPUICCKUX TN C
puMeHeHueM (Gpopmyr.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHCAHHBIA B cdepy M OMHUCAHHBIA OKOJIO
chepsr; chepa, BNUCaHHAS B MHOTOTPAHHUK WJTU TEJIO BPAIICHUS.

BbIYncnsaTe COOTHOIICHHST MEXKAY IUIOMIAIMHU TMOBEPXHOCTEH M 00bEMaMU TOIOOHBIX
TEJL.

N3o00paxaTs m3ydaembie (UTYpbl OT PYKH M C TPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BbIMONHATE (BBIHOCHBIE) TUIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BUI
CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS TEIl BPAIIICHUSI.

W3Bnekath, MHTEPIPETUPOBATH U MPEOOPA30BBIBATE MH(POPMAIIHIO O TPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPeICTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

OnepupoBaTh NOHSATHEM BEKTOP B IIPOCTPAHCTBE.

BrimonsaTs HeﬁCTBHH CJIOKCHUSA BCKTOPOB, BBIYUTAHHA BCKTOPOB U YMHOXCHUS BCKTOpaA
Ha YHCII0, O0BACHATH, KAKUMHU CBOMCTBAMH OHH 00JIIafOT.

[IpuMeHsTh paBUIIO Mapajuieenune/a.



OmnepupoBarh MOHATUSAMHU: JCKAPTOBBI KOOPIUHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yroll MEXIy BEKTOpaMH, CKalspHOE
MMPOU3BCACHUC BECKTOPOB, KOJUIMHCAPHBIC 1 KOMILIAHAPHBIC BEKTOPLI.

HaxoauTte cymMMy BEKTOPOB M MPOU3BEICHHE BEKTOPA HA YHCIIO, YTOJl MEXIy BEKTOPAMH,
CKaJIsipHOE TIPOU3BEICHUE, PACKIIAILIBATH BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3a/1aBaTh IUIOCKOCTh YPABHCHHUEM B JICKAPTOBOM CHCTEME KOOPMHAT.

[IpumensTh reoMeTpuveckue (aKThl JUISI  PEIICHUS CTEPEOMETPUYCCKHX — 3aj1ad,
npeamnojararonmux HECKOJIbKO IMMaroB pCUICHUA, €CJIN YCJIOBUA NPUMCHCHHA 3a/laHbl B SIBHOU
dbopwme.

Pemrate mpocTeiiie reoMeTprUUSCKUE 3a1a4i Ha TIPUMEHEHHUE BEKTOPHO-KOOPIMHATHOTO
METOJIa.

Pemmrate 3amaum Ha JOKa3aTeIbCTBO MATEMATHUECKUX OTHOIICHWA W HAXOXKICHUE
TCOMCTPUUYCCKHUX BCJIWYHH I10 06pa3uaM WK aJirOpUTMaM, NPUMCHAA U3BCCTHBIC MCTOJbLI ITPU
PEIICHNUU CTAHAAPTHBIX MATCMATHYCCKUX 3a1a4.

[TpuMeHsTH TpOCTEHIINE TPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAITUOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHX 3aa4.

[IpuBoauTe NpUMEPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TNPHUPOAE U KHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHUHU B HCKYCCTBE.

[IpuMeHATH IOJIy4eHHBIE 3HAHMS HA IIPAKTUKE: aHAIM3UPOBATH PEAJIBHBIC CUTyallUd M
NPUMEHSTh  M3y4YCHHBIC TIOHSATHS B  TPOIECCE TOWCKAa  PEIICHHWS  MaTeMaTUYeCKH
c(hOopMyIHPOBAHHON MPOOIEMBI, MOJEIMPOBATh peajbHbIe CUTYyallMd Ha S3bIKE TEOMETPUH,
HCCIICIOBATh TOCTPOSHHBIC MOJCIH C WCIIOJIb30BAHUEM T'€OMETPHYCCKHX TMOHSTUH U TEOpEM,
ammapara anreOpsbl; penath NpakKTHYECKHUE 3aa49H, CBSI3aHHbIC C HAXOXKICHUEM IeOMETPUICCKUX
BETTUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Kontpoabubie | IlpakTunueckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypcsl
bu6muoreka [IOK
1 Brezetite B cepeomeTpiio 10 1 0 https://m.edso0.ru/1c209e37
5 [IpsimMbIe M TUIOCKOCTH B IPOCTPAHCTBE. 12 1 0 bubnmoreka [JOK
[TapannenbHOCTh NPSMBIX U IUNIOCKOCTEN https://m.edso0.ru/1c209e37
3 IlepnieHqUKyYIAPHOCTD NPSMBIX U 12 1 0 bu6mmorexa LIOK
IIJIOCKOCTEN https://m.edso0.ru/1c209e37
but6mmoreka [IOK
4 1 1
VYTIIBI MEXTY TPSIMBIMH U TIOCKOCTSMHA 0 0 httos://m.eds00.ru/1c209e37
bubmuorexa [IOK
M 11 1
> HOTOTpatHind 0 https://m.edso0.ru/1c209e37
N bubmuorexa [IOK
6 06 9 1 0
DOMBI MHOTOTPAHHIKOB https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
7 I1 : 4
OBTOpPEHHE: CEYCHUSI, PACCTOSHHS U YTIIBI 0 0 htts://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHmue pa3jiesioB U TeM (undposrbie)
Ne n/m Konrpoabubie | IIpakTHyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
Tema ppatertits 12 L 0 https://m.edso0.ru/1c209e37
N bubmuorexa [JOK
OOwemet Ten 0 1 0 https://m.edso00.ru/1c209e37
butmmoreka [IOK
BexTopbl 1 KOOpMHATEI B IPOCTPAHCTBE 10 1 0 httos://m.edsoo.ru/Lc209e37
[ToBTOpenue, 0600IICHNE, 5 0 0 butmmoreka [IOK
CHCTEMAaTH3aLIUS 3HAHU N https://m.edso00.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Koutpoasnbie | IlpakTnyeckue op
n/n Bcero U3y4eHusi | oOpa3zoBaTejbHbIE
padoTsI padoTsbI
pecypchl
OCHOBHBIC TIOHSITHS CTEPEOMETPHH:
TOYKa, MpsiMasi, MIOCKOCTb,
npoctpanctBo. [IpaBuna
1 M300pakeHHsT Ha PUCYHKAX: 1 0 0 bubmorexa HOK
p pucy o https://m.edsoo.ru/aecc77cd
M300paKeHUS TIOCKOCTEH,
napasuieIbHBIX MPSMBIX (OTPE3KOB),
CEpeIMHBI OTPE3Ka
[TonsTus: nepecexaromumecs
2 [UIOCKOCTH, IIEPECEKAIOIIMECS IPAMAst 1 0 0 bubmmorexa [OK
> 6P p https://m.edso00.ru/2d8a9c99
U TUIOCKOCTD
[ToHsiTHS: TIEpeceKarouecs
3 IUIOCKOCTH, IIEPECEKATOIIINECS IPAMAST 1 0 0 bubmorexa LOK
> 11°P p https://m.edsoo.ru/db685e73
U TUIOCKOCTD
3HAKOMCTBO C MHOI'OTpaHHUKaMH,

4 n300pakeHe MHOTOI'PaHHUKOB Ha 1 0 0 bu6nmoreka [JOK
PUCYHKaXx, Ha IPOCKLIMOHHBIX https://m.edso0.ru/a63959ed
gepTexax
HauanbHble cBeficHUs 0 KyOe U

5 MUpaMUIE, UX PA3BEPTKU U MOJEIIU 1 0 0 bubnnorexa [IOK

P > 1% Paseep ' https://m.edsoo.ru/3d8ffd32
CeueHHUs] MHOTOIPaHHHUKOB
bu6mmorekxa [IOK

6 ITousTHE 00 AKCHMOMATHIECKOM 1 0 0 1

https://m.edsoo.ru/Occ5cafe



https://m.edsoo.ru/aecc77cd
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MIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHH U CJIECACTBUS U3 HUX

[TousTHe 00 aKCHOMATHYECKOM

7 MOCTPOCHUU CTEPEOMETPUHN: AKCHOMBI bubmmorexa LTOK
P P TP https://m.edso0o.ru/239c8ch4
CTEpEOMETPUU U CIEICTBHS U3 HUX
[TonsiTHe 06 aKCHOMAaTHYECKOM
8 MIOCTPOECHHUHU CTEPEOMETPUN: AKCUOMBI Bubmmorexa LIOK
P P PHH: https://m.eds00.ru/65c6b106
CTEpEOMETPUU U CIECICTBHS U3 HUX
[TonsiTHE 00 aKCHOMATHYECKOM
9 MIOCTPOECHUHU CTEPEOMETPUHN: AKCUOMBI bubamorera LIOK
P P pH: https://m.edso0.ru/258fc245
CTEpEOMETPUH U CICICTBHS U3 HUX
10 Konrtponsnas pabora "Beenenue B
crepeoMeTpuio”
B3anMHOe pacnionoxeHue npsMbIX B
11 IIPOCTPAHCTBE: MEPECEKAOIUECH, bu6muorexa LIOK
NapajulelIbHbIE U CKPEIIMBAIOLINECS https://m.edso0.ru/1a2520f6
psMbIe
[TapamienbHOCTh NPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:
12 napasJiesbHbIe IPSMbIC B bubmorexa LIOK
p p . https://m.edsoo.ru/93ad36b3
IPOCTPAHCTBE; NapaIJIEIbHOCTh TPEX
HPSAMBIX
[TapannenbHOCT NPSAMBIX U
13 IJIOCKOCTEM B TPOCTPAHCTBE: bu6nuoreka [IOK
[TapamienbHOCT IPSAMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYTIubl ¢ COHANpPaBICHHBIMU bu6nmoreka [JOK

CTOPOHAMHM

https://m.edsoo.ru/9f4071b9



https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
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15 Yron Mexy NpsSMBIMU B bubnmorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mmexay npsiMbIMU B bubmuotexa [JOK
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienbHOCTh TIOCKOCTEH: bubnmnorexa [JOK
MapaIeIbHbIE TIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa napajjieNbHbIX TNIOCKOCTEN Bubmmorexa LIOK
https://m.edso0.ru/e504d656
[IpocTeiinve npocTpaHCTBEHHbBIE
19 (burypsl Ha TUIOCKOCTHU: TETPadIp, bubamorexa [JOK
https://m.edso0.ru/4a28dc02
KyO, mapaenenumne;y
. bubmuorexa [JOK
20 Hoctpoeriite ceuerimit https://m.edso0.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoerite ceuerit https://m.edsoo.ru/ec26fe5d
Konrponbnas pabora o teme
29 "[IpsiMBIE 1 TUIOCKOCTH B bubnuoreka [IOK
npoctpaHctse. [lapamiensHOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTE"
[TeprieHAMKYISAPHOCTD NPAMOUN U
23 HJI(I))CKOCI"IFI/IZ};IeppHeHI[I/IKyIJ)I}IpHLIC Bubmmorexa LIOK
https://m.edsoo.ru/b19f6asd
MpsIMbIE B IPOCTPAHCTBE
24 [IpsiMble mapayieTbHbIC U bubnmoreka [JOK
MEPIECHANKYIISPHBIE K TUIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble apajieabHble U bu6mumorexa [IOK
MEPIEHANKYISAPHBIE K INIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHaAuKyISIPHOCTH bubnmoreka [JOK

MIPSIMOM M TUNIOCKOCTH

https://m.edsoo.ru/f85bfc46
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97 [Tpu3Hak neprneHIuKyISIPHOCTH bubnuorexa [IOK
IIPSIMOM U TUNIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubnnoreka [IOK
NepPHEHIUKYISIPHON MJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o mipsimoit bubnmnorexa [JOK
MEPIECHANKYISPHOM TIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsimoit bubnuoreka [IOK
NepPHEHIUKYISIPHON IJIOCKOCTH https://m.edso00.ru/7d18834b
[lepnenuKyIsip U HAKIOHHBIE:

31 paCI:)TOHHl/IeyOT l;)OIJKH J10 TJIOCKOCTH, E;I:SJ_I;I;T:;(;?SE 3647743
paccTosiHUE OT MPSIMOU 70 TUIOCKOCTH T '
IlepnieHIUKYISIp M HAKIIOHHBIE:

2 | pacoroe or roukn o ioekocr Bubmorexa K
paccTosiHUE OT MPSIMOMN J0 TIIOCKOCTH
[TeprieHAUKYJISIp ¥ HAKJIOHHBIE:

33 pa(iTOﬂHI/IeyOT I;O‘-IKI/I JI0 TJIOCKOCTH, ngjﬁ?f:&i?ﬁ};bm 863
paccTosiHue OT MPSMOM A0 MJIOCKOCTH
[lepnenauKyasip U HAKIOHHBIE:

34 paCI::TOSIHI/IGYOT IT)oqlcm J10 TIJIOCKOCTH, Egggg&fgggﬁ};bee 22bc
paccTosiHUE OT MPSIMOM A0 IIOCKOCTH

35 KonTponbhas pabota
"IlepneHauKyYJISIPHOCTH MIOCKOCTEN"

36 VTabl B IPOCTPAHCTBE: YTOJI MEXKIY bu6nnoreka [JOK
IIPSIMOM M TNIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

37 JIByrpaHHbIN yroJ, TUHENHHBIN Yrol bubmmorexa [IOK
JIBYTPAHHOIO yrijia https://m.edsoo.ru/5fa0b3ce

38 JIByrpaHHbIi yro, JMHEHHBIN YToJl bu6nuorexa [IOK

JIBYyTPAHHOTO yrIja

https://m.edsoo.ru/c7c777¢ed
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[lepneHUKyIIPHOCTD MJIOCKOCTEN:

39 NPU3HAK [NEPHECHIUKYIIPHOCTUA ABYX Bubmorexa IIOK
p Vp AHIY D By https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEH
[leprieHIUKYISIPHOCTD MIOCKOCTEH:
40 [IPU3HAK HEPIEHIUKYIIPHOCTA ABYX Bubmrorexa ITOK
p Up JHKYIAP By https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
IlepneHIUKYIISIPHOCTE NIIOCKOCTEH:
41 ol IEBHaKH neynellz UKVIISIPHOCTH IBYX Eubmiorexa HOK
P up FYITP HBY https://m.edsoo.ru/ba75dc57
IUIOCKOCTEN
42 TeopeMa 0 TPEX MEPIIEHINUKYIIPAX bubmaorexa LOK
p R PHCHMKYIHAP https://m.edsoo.ru/e4972cdc
43 Teopema o TpEX MEPIIEHIUKYIIPAX bubnnorexa [IOK
p p PHCHIY AP https://m.edsoo.ru/52188a7d
44 TeopeMa 0 TPEX HEpUEHIUKYIIAPaAX Bubmorexa ITOK
P TPEX HIEPTEHIAIIILAD https://m.eds00.ru/9f246736
KonTponbHas pabota no temam
45 "VT1IIBI MEXOY OPSIMBIMHA U bubnnorexa [IOK
H}:, P https://m.edso0.ru/5b971ef3
IUIOCKOCTSMU
[TonsiTHe MHOTOTpaHHUKA, OCHOBHBIC
AJICMEHTHI MHOTOTPaHHUKA,
46 BBIITYKJIbIE U HEBBITYKJIbIE bubmorexa [OK
Y Y . https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHHUKA
[Ipusma: N-yronpHas npu3ma; rpaHu U
47 OCHOBAHMS MIPU3MBI; IpSAMas U bu6nuoreka [IOK
HaKJIOHHAsI IPU3MbI; OOKOBAst U https://m.edsoo0.ru/b4ad63ad
MOJTHASI TOBEPXHOCTH MPU3MBI
48 [Tapamnenenunen, OpsIMOYTOJIbHBII bubnmoreka [JOK

napauiCJaCnrIca u €ro CBOMCTBA

https://m.edsoo.ru/8a7be683
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49

[Inpamupa: N-yroyibHas NUpaMuIa,
I'PaHU U OCHOBAHUE ITUPaMU/IBL;
O0KOBast ¥ OJHAS TOBEPXHOCTh
MpaMU/bl; IPABUIbHAS U YCEUEHHAs
nupamuaa

bubmuoreka [JOK
https://m.edsoo.ru/fblcd0a5

50

HpaBI/IJ'IBHl)Ie MHOI'OrpaHHUKU:
MOHATHUC ITPABUIIBHOT'O
MHOT'OI'paHHHKA; PaBUIIbHAS IPU3Ma
Y MIpaBUIIbHAS TUPAMHJIA; IPABUIIbHAS
TpEyTroJbHas MHPAMHUIA U
IIPaBUJIBHBIA TETpas’p; KyO

bu6mmorexa [IOK
https://m.edso00.ru/074c8865

51

[IpeacraBnenue o MpaBUIbHBIX
MHOTOTpaHHUKAX: OKTadap,
JOJIEKadIp U UKOCAdIP.

bu6nmmorexa [IOK
https://m.edsoo.ru/a0fdd5bf

52

CuMMeTpust B IPOCTPAHCTBE:
CUMMCTPHUA OTHOCUTCIIBHO TOYKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETPHHU B IUPaAMHJIAX,
napasuiesienune1ax, NpaBUIbHbIX
MHOI'OrpaHHUKax

bu6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

53

Briuncienue pieMeHTOB
MHOTOTPaHHHUKOB: p&0pa, AMaroHanmu,
YIJIBI

bu6mmoreka [JOK
https://m.edsoo.ru/6cdbecef

54

[Tnomaae 60KOBOM MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSIMOM
IIPU3MBI, IUIOIIA/(b OCHOBAHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH
NPSMON MPU3MBbI

bu6mmoreka [JOK
https://m.edsoo.ru/37d84157

55

[Tnomanb 60KOBOM MOBEPXHOCTH U

bubmuorexa [JOK



https://m.edsoo.ru/fb1cd0a5
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ITOJIHOW ITOBEPXHOCTHU ITPaBUIIbHOMN
MIpaMUJbl, TEOpEMa O IJIOIATN
OOKOBOI TOBEPXHOCTH yCEUEHHOMH
MIUPAMHU/IBI

https://m.edso0.ru/5603e30b

56 KonTponbHas pabota no teme bubnmoreka [JOK
"MHororpaHHuKu" https://m.edso0.ru/a95f5c04
. bubnmoreka [JOK
> [onsmue 06 0bnEme https://m.edsoo.ru/7ad0020b
N bu6mmoreka [IOK
58 OOBEM mpamH LI https://m.eds00.ru/235171b3
. bubnuotexa [JOK
59 OOBEM Hpamup! https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
60 OOBEM mpamH LI https://m.eds00.ru/79¢10312
N bu6mmoreka [IOK
61 OOBEM ipamu b https://m.edsoo.ru/2faadc3f
. bubnmoreka [JOK
2
6 OOBEM MpH3MbI https://m.eds00.ru/79853608
N bu6mmoreka [IOK
63 06
PEM HIPHSMET https://m.edso0.ru/1e053890
. bubnuotexa [JOK
4
6 OOBEM mpH3MbI https://m.edsoo.ru/482d3f51
65 Konrponbnas pabora o teme bubnuoreka [IOK
"O06BEMBI MHOTOTPAaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenwue, 0600IIeHNE
66 cUCTeMaTHU3aIIMs 3HAHUH. bubmuotexa [JOK

[TocTpoeHue ceuenuii B
MHOTOIpaHHUKE

https://m.edsoo.ru/098bedad
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67

[ToBTOpenme, 0600IIEHNE
cUcTeMaTH3aIlus 3HAHUI.
BrrunciieHue paccTOsSHUIM: MEXKIY
JIBYMs TOUKaMHU, OT TOUYKHU JO MPSMOH,
OT TOYKH J0 IJIOCKOCTH, MEXY
CKPEIIMBAIOIIUMHUCS MTPSIMBIMHU

bu6mmorekxa [IOK
https://m.edsoo.ru/f7792ba9

68

[ToBTOpenue, o600IICHNE
CUCTEMaTH3aL1s 3HAHUM.
Brruncnenue yrioB: Mexny
CKPEIIMBAIOIIUMHUCA MIPSIMBIMH,
MEXKIy NPSAMOU U IIIOCKOCTBIO,
JBYIPaHHBIX YIJIOB, YIJTI0B MEXIY
IIJIOCKOCTSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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11 KJIACC

KoanuyecTBo yacos JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Kontpoabubie | IlpakTuueckue bp
n/n Bceero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoTbI
pecypchl
Cdepa u map: neHTp, paanyc,

1 MaMETP; TUIOLIA/Ib IOBEPXHOCTH 1 bubmmorexa [JOK
A b; IDIOaA P https://m.edso00.ru/0341bc2b
cepsl
Bsaumnoe pacnonoxenue chepsl u

but6mmoreka [IOK
2 TJIOCKOCTH; KacaTelbHas MIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; Turomaas cepol

3 N300paxkenue chepsl, 11apa Ha 1 bubnuoreka [IOK
mwiockocty. CedeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuuapudeckas MOBEPXHOCTD,

4 o0pa3yromnye MUIHHIPUICCKON 1 bu6nuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHAPUIECKON https://m.eds00.ru/6054b8c1
MMOBEPXHOCTHU
Hununnap: ocHoBaHUS 1 OOKOBast

5 MMOBEPXHOCTh, 00pa3yroIiasi ¥ OCh; 1 bubnunorexa [JOK
iouia b O0KOBOW U MOJTHON https://m.edso00.ru/188f6216
MMOBEPXHOCTHU
N306paxkenue nuIuHApa Ha
wiockocTu. Pa3Béprka nununapa.

6 Ceuenust HIMHIPA (TUIOCKOCTHIO 1 bubmorexa HOK

. P ’ https://m.edso0.ru/016e25eb
napayieIbHON UTn
MEPIEeHIUKYISIPHON OCH IIIUHAPA)
bubmuorexa [JOK
7 Konnueckast moBEpXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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o0pa3yroIire KOHMIeCKOU
IMOBEPXHOCTHU, OCb U BEPIUINHA
KOHUYECKOW MOBEPXHOCTH

KOHYCZ OCHOBAHHC 1 BCPIIIMHA,

8 o0pa3yroIas ¥ OCh; IJIOIIAb Bubmrorexa ITOK
. . https://m.edso0.ru/897dd3b2
OOKOBOI1 U MOJIHOM MOBEPXHOCTH
Y ceu€HHBIN KOHYC: 00pa3yromue u
9 BBICOTA; OCHOBaIi]HH u gOKzB;II bubmmorexa [JOK
’ https://m.edso0.ru/1468bab3
MOBEPXHOCTH
N306paxkeHne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHycCa.

10 Ceuenus koHyca (IIIOCKOCTHIO, bubnuotexa [JOK
MnapayjeabHON OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, IPOXOASIIEH Yepes
BEPILNHY)

11 KoMOunarwms ten BpameHus: u bu6nuoreka [JOK
MHOT'OI'PaHHUKOB https://m.edsoo.ru/3cef10e5

12 Kontponbnas padota ""Tena bubnmorexa [JOK
BpamieHus" https://m.edsoo.ru/0b136158

13 [Tonstre 06 00BEME. OCHOBHBIC bubmuotexa [JOK
CBOICTBa 0OBEMOB TEI https://m.edsoo.ru/26a03fb7

N but6mmorexa [IOK
14 OObEM wiHHpa, KOHyCa https://m.edso0.ru/5513d87b
" bubnuotexa [JOK

15 O0bem mapa 1 momans chepet https://m.edso0.ru/d189bde2
[Tono6HbIe Tena B IPOCTPAHCTBE. Bu6morexa LIOK

16 CoOTHOIIIEHUS MEXTy TUIOIIaAsIMHU

MMOBEPXHOCTEH, 00bEMaMH

https://m.edsoo.ru/810cfleb
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MOJOOHBIX TE

[TomoGHBIE TeNa B IPOCTPAHCTBE.
COOTHOIIICHUST MEKY TUTOIAISIMA

17 .
MOBEPXHOCTEH, 00BEMaMu
MOIO0HBIX TE
18 KonTponbHas pabora no temam bu6nuorexa LIOK
"O6bemsbl Ten" https://m.edsoo.ru/4a33a8ab
19 Bekrop Ha maockocTH U B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
20 CroxeHne ¥ BEIYUTaHNE BEKTOPOB bubmorexa [JOK
https://m.edso0.ru/23f4f089
21 YMHOK€EHNE BEKTOpa Ha YNCIIO0 bubmmorera LIOK
https://m.edsoo.ru/dee379eb
Pasnoxxenue BekTopa 1o Tpém
22 HEKOMIUIAHAPHBIM BEKTOPAM. bubmmorera LOK
https://m.edsoo.ru/a28fd74e
[IpaBuno mapasenenunena
Pemenue 3aau, CBI3aHHBIX C
23 MIPUMEHEHUEM TMPABHJI JCHCTBUH C bubmorexa IOK
https://m.eds00.ru/5a827900
BEKTOpaMH
IIpssMmoyronbHas cucrema
24 KOOPAMHAT B IIPOCTPAHCTBE. bubnuoreka [IOK
Koopaunatsel Bextopa. [IpocTeiimme https://m.edso0.ru/48db7058
3a/1a4¥l B KOOpJIWHATaX
25 VYron Mexay BEKTOpamHu. bu6nunoreka [JOK
CkansipHo€ MpOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boruncnenue yriioB Mexay bubmmorexa [IOK
MPSAMBIMH U TIJIOCKOCTIMU https://m.edsoo.ru/8efbe78e
27 KoopaunaTHO-BEKTOpHBII MeTOA bu6mmorexa LIOK
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IIPU PEIICHUHA F€OMETPUUECKUX
3ama4y

https://m.edsoo.ru/d3alfe30

Konrtponsnas pabota o teme

bubmuorexa [IOK

28 "Bexropsi KSOPHHHaTH ? 1 https://m.edso0.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHue, 0600MIICHNE U

29 cuctemaTuzais 3Hanuii. OCHOBHBIE 1 bubmuorexa [JOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpenue, 06001IEHNE U

30 crucremaTu3ais 3Hanui. OCHOBHBIC 1 bubmuotexa [JOK
¢burypsl, pakTsl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TJIAHUMETPUHU
[ToBTOpeHmE, 0600IIEHNE U

31 cHUCTeMaTH3aIlvs 3HaHWH. 3a1aun 1 bubmuorexa [IOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpEeHME, 0600IICHNE U

32 cHUcTeMaTH3alvs 3HaHUK. 3a1a9n 1 bubmuoreka [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
penieHus
[ToBTOpEHME, 0000IIEHNE U

33 cructemMaTr3aius 3Hanui. OCHOBHBIC 1 bubmuoreka [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUHN

34 IToBTOpenue, o6o0IIEHNE U 1 bubmorexa [IOK
cUCTEeMaTHU3allus 3HaHUH https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 34
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[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET






