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INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHoTO Kypca «I'eomeTpus» 0a30BOTO YPOBHS JJIsi O0yUYAIONTUXCS
10 —11 kmaccoB pa3paborana Ha ocHOBe denepaibHOrO rOCyAapCTBEHHOIO 00pa30BaTEIIBHOTO
CTaHJapTa CpeIHEro oOmero oOpa3oBaHUs, C YY4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
NOPEIbABISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATUIMHA POCCHICKOTO OO0pa3OBaHMSL.
Peanmu3anus  mporpamMMbel  00eCHeUMBAET — OBJIAJCHHE  KJIIOYEBHIMH  KOMIETECHIMSIMH,
COCTABJISIIONIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IIEIOCTHOCTh
OOIIEKYJIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHS JTMYHOCTH OOYYAIOLITIXCSI.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxxHocTh yueOHOro Kypca TeoOMETpUHM Ha YypOBHE CpelHero oOuiero ooOpazoBaHUs
00ycJIOBIIeHa TPAKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX pe3yJbTaToOB
00y4YeHHsI TEOMETPHH B HANPABICHUU JIMYHOCTHOTO PA3BUTHSA OOydaromuxcs, (GOPMHPOBAHUS
(GYHKIIMOHATBPHOW MaTeMaTH4eCKOW T'PaMOTHOCTH, HM3yY€HHUS APYTUX YYEOHBIX TUCIUILIMH.
PazBute y oOyuaromuxcs NpaBUIIBHBIX MPEACTABICHUM O CYHIHOCTH M MPOUCXOKICHUU
TeOMETPUYECKUX aOCTpaKUWii, COOTHONIIECHUN PEaTbHOTO U UICATBHOI0, XapaKTepe OTPaKECHUs
MaTE€MaTU4YeCKONW HAayKOM SIBIICHUU W IIPOLIECCOB PEAIBHOIO MHUPA, MECTE T€OMETPUU B CUCTEME
HAyK WU pOJIM MATeMaTUYECKOTr0 MOJEIHPOBAHUS B HAYYHOM IIO3HAHMM M B IIPAKTHKE
CHocoOCTBYeT (OPMHUPOBAHMIO HAyYHOIO MHPOBO33PEHUS YYAIIMXCsS, a TakXke KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUIS aAaNTallii B COBPEMEHHOM OOIIIECTBE.

['eomerpus siBisieTcss OAHMM W3 0a30BBIX TIPEIMETOB HA YpPOBHE CPEIHETO OOIIero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4YEHHs KaK JUCLHUIUIMH €CTECTBEHHO-
HAYYHOW HAIPaBICHHOCTH, TaK U TYMaHUTApHOM.

Jlornueckoe wbinieHue, GopMHpyEeMOe MPU U3YYCHUH OOYYAIOMIMMUCS TMOHITHITHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPKIACHUH B XOJI€ peIICHUS
reOMETPUYECKUX 3a/lady, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTOJB3YIOTCS. MPU pEIIeHUH 337ay eCTECTBEHHO-HAy4YHOIo IHMKJIa, B YaCTHOCTH M3 Kypca
bu3uku.

YMeHne OpHeHTUPOBATHCS B IIPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX
NesITeIbHOCTH YenoBeka. OpUeHTalus yelloBeKa BO BPEMEHU M MPOCTPAHCTBE — HEOO0XOAUMOE
YCIIOBHE €Tr0 COIMAILHOTO OBITHS, (hopMa OTPaKEHUS OKPY>KAIOLIET0 MUPA, YCIOBUE YCIEITHOTO
TIO3HAHUS 17§ AKTHBHOTO npeoOpa3oBaHus JeHCTBUTEITLHOCTH. OmnepupoBanue
POCTPAHCTBEHHBIMU 00pa3aMu OOBEAMHSCT Pa3Hble BUABI yUeOHOH U TPYIOBOW NESTEIHHOCTH,
SBISIETCA OAHMM M3 NPOPECCHOHATBHO BAXKHBIX KAuyecTB, IOITOMY akTyalbHa 3ajada
(dopmMHpoBaHUs y 00y4aIOLINXCS TPOCTPAHCTBEHHOTO MBIIIJICHUS KaK pa3HOBHIHOCTH 00pa3HOro
MBINUIEHUS] — CYIMIECTBEHHOTO KOMITOHEHTA B TOATOTOBKE K MPAKTUYECKOH IESTETHHOCTH TI0
MHOTHM HalpaBJICHUSM.

Llenb ocBOEHMsI MporpaMMbl yueOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypOBHE 00yUeHUs
— o0mieoOpazoBarenbHOE M OOIICKYJIBTYPHOE DPAa3BUTHE OOydarommxcs depe3 obOecredeHue
BO3MOXXHOCTH NPUOOPETEHUS U HCIOJIb30BAHUS CHUCTEMAaTHUYECKUX T€OMETPUUYECKUX 3HAHUU U
JeicTBUi, cienu(PUUHBIX TEOMETPUU, BOSMOKHOCTH YCIIELITHOTO MPOJI0JKEHUST 00pa30oBaHUs 1O
CHELHATBHOCTSAM, HE CBA3aHHBIM C MPHUKJIAIHBIM HCIIOIH30BAaHUEM T'€OMETPUU.

[Tporpamma o reomeTpur Ha 6a30BOM ypOBHE IpeIHa3HaueHa I 00yJaromuxcs cpeHeit
IIKOJIbI, HE WCIBITHIBABIINX 3HAUMUTENbHBIX 3aTPyIHEHUN HAa ypOBHE OCHOBHOIO OOLIETO



obpazoBanus. Takum oOpazom, oOydarommecs: Ha 0a30BOM ypOBHE JODKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUE YMEHHUS, CBSI3aHHbIE CO CeUNn(UKOI TeOMETPUN U HEOOXOAUMBIE ISl KU3HHU B
COBpeMEHHOM obmecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh U3YyUUTh T€OMETpUI0 Ooiee
rIyOOKO, €Clid B JlajbHEWIeM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUYECKHX 3HAHMUSIX B
poecCuOHaNBHOM NeSTebHOCTH.

JlocTiokeHue 1esi OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3anad. [IpuopureTHpIMU 3a1adamMu OcBoeHUS Kypca «['eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIOTCS:

e (QopmupoBaHUE TMPEACTABICHUS O TIEOMETPHUM KaK YacTU MHUPOBOH KYJIBTYpHl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHuE MpEACTABIECHUS O MHOTOTpaHHMKAX M TejJaxX BpallleHUs Kak o
BaXHEHIIINX MaTeMaTHYECKUX MOJEINSX, MO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPYKAIOIIET0 MUPa;

e (QopmupoBaHuE yMEHMs PACIIO3HABATh HA YEPTEkKaX, MOJENAX U B PEATLHOM MHUDE
MHOTOTPaHHHUKU U TeJla BpalleHMUS;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IIPOCTPAHCTBEHHBIX (pUTyD;

e (QopmupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHITUSIMH O MHOTOIPAaHHUKAX H
TeNax BpallleHUsI U UX OCHOBHBIMM CBOMCTBaMU;

® OBJAJICHHE AITOPUTMAMH PEIIEHUs OCHOBHBIX THUIIOB 3a7ay; (OPMHUPOBAHHUE YMEHHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pacCy X JE€HHS B  XOJ€  pPELICHUS
CTEPEOMETPUYECKHUX 3a/1a4 U 33]1a4 ¢ IPAKTUYECKUM CONEPIKAHUEM;

® Dpa3BUTHE MHTEJJIEKTYQJIbHBIX W  TBOPYECKMX CcHocoOHocTell — oOywaromumxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHHN, KPUTUYHOCTH MBIIILIICHUS;

e (QopmupoBanue (HYHKIHOHAILHON TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH: yMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
PCATBbHBIX JKU3HCHHBIX CHUTYalMsIX W MPH W3YYCHUU IPYTUX YUEOHBIX TPEIMETOB,
NPOSIBJIEHUS. 3aBUCHUMOCTEHl M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh MX Ha S3bIKE
FEOMETPUM M  CO3[aBaTh TIE€OMETPUYECKHE MOJEIHM, IPHUMEHATh OCBOEHHBIN
FEOMETPUUECKUN ammapar JJig pelIeHUs MPaKTHKO-OPUEHTUPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATH U OLICHUBATh MMOJIyYEHHbIE PE3YJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIFOUEHUE B KYPC CTEPEOMETPUHU B
Hayajie ero U3y4eHus 3a7ad, pelaeMbIX Ha YPOBHE MHTYUTHBHOTO MO3HAHUS, U ONPEAEIEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HaJA HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO WU
MPOCTPAHCTBEHHOTO  MBILIUICHUS, CTHUMYJIUPYET TMPOTEKaHHE WHTYUTHBHBIX IPOIIECCOB,
MOTHUBHPYET K JladbHEHILIEMY H3YUEHHIO PEIMETA.

[Ipeamourenue OTAAETCS HArIATHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-NPAKTUYECKOU
JesITeNIbHOCTH. Pa3BruTHE MPOCTPaHCTBEHHBIX NMPEACTABICHUH Y yUaIlIUXCsl B Kypce CTepeOMETPUN
MPOBOAMTCA 3a CUET pElIeHHUs 3a7ad Ha CO3JaHHe MPOCTPAHCTBEHHBIX OOpa30B M 3ajJad Ha
OIepUpPOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Coznanue obpaza MPOBOAUTCA C OMOPOM Ha
HarJsIIHOCTh, @ ONEPUPOBAHUE 00Pa30M — B YCIOBHUSAX OTBICUEHUS OT HATJITHOCTH, MBICIIEHHOTO
W3MEHEHUS €r0 UCXOJHOTO COAEpKAHUS.

OcHOBHBIE coaepkaTenabHble JuHUM Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «IIpsiMble U TIJIOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus», «BeKkTopsl u
KOOpJMHATHI B IPOCTPAHCTBEY». POPMUPOBAHUE JTOTUUECKUX YMEHUH pacpeesieTcsl HE TOIbKO



[0 COJACPKATeNIbHBIM JIMHHUSM, HO W MO ToaaM oOOydYeHHsl Ha YpPOBHE CpETHEro OOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUeHHsI, CTPYKTYPHPOBAHO TaKUM 00pa3zoMm,
YTOOBl  OBJQJICHUE TI'E€OMETPUYECKHMMH TOHATUSMH WM  HaBBIKAMH  OCYIIECTBIISLIOCH
MOCJIEIOBATEIbHO U IOCTYMATENbHO, C COONIONEHHEM NPUHIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATNCH B OOIIYI0 CHCTEMY I'€OMETPUYECKHX MPEICTABICHUA 00YyJaromxcs,
pactupsisi 1 yriayousis e€, 00pas3yst IpOYHbIe MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuun oTBoAUTCS 2 yaca B Heaelnto B 10 kiacce u 1 yac B Henento B 11
KJ1acce, BCEro 3a JBa roaa ooydenus - 102 yueOHBIX daca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBo. [loHATne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacnoioKeHue NpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIIeIbHbIE U
CKpelmuBawIuecss npsaMmbsle. llapamnenbHOCTh MNpPAMBIX M INIOCKOCTEN B MPOCTPAHCTBE:
NapaJulebHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSAMBIX; MAPaJUICIBHOCTD
IPSAMOM M IIOCKOCTH. YTJbl C COHAIPABICHHBIMU CTOPOHAMH; YIOJI MEXKIy NpPSIMBIMU B
npoctpaHcTBe.  [lapamienbHOCTh  IUIOCKOCTEH:  MapajuieNbHblE  IUIOCKOCTH;  CBOMCTBa
napaJuleNbHBIX TuIockocTel. [IpocTeiimue mpocTpaHncTBEHHbBIE (PUTYpPHI Ha MIIOCKOCTU: TETPAdIP,
KyO, apajieNienuIe]]; IOCTPOSHUE CEYCHUH.

IlepneHquKyIIpHOCTH IPSAMOM M IUIOCKOCTH:  IEPIEHIMKYJSIPHBIE IpSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajuieJbHbIE M MNEPHEHIUKYJISPHbIE K IUJIOCKOCTH, MPU3HAK
NEePHEHANKYIISIPHOCTU MIPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHAUKYJIIPHOHN IIOCKOCTH.
VYruisl B IPOCTPAHCTBE: YroJl MEKY IPSIMOM U INIOCKOCTBIO; IBYTPAHHBIA YIOJI, TMHEHHBIN yroJl
JBYIpaHHOro yrua. lleprneHauKysssp M HAaKJIOHHBIE: PAcCCTOSHUE OT TOYKHM JO IIJIOCKOCTH,
paccTosiHue OT MPSIMON 10 TUIOCKOCTH, MPOEKIUs (PUryphl Ha TIOCKOCT. [lepreHanKynapHOCT
IJIOCKOCTEH: INpPHU3HAK MNEPHEHAUKYISAPHOCTH ABYX IIockoctel. Teopema o  Tpéx
MEPIEHIUKYIISPAX.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOIDAHHHUKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronpbHas nmpusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IIPU3MBI.
[Tapannenenunen, nNpsAMOYroJIbHBIN NapajuieNienune] U ero coicrBa. [lupamuaa: N-yroiapHas
nupamMpia, TpaHM W OCHOBAaHHME NHpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
npaBUjbHAasE W YCEU€HHas MHUpaMUJa. OJIEMEHThl MNpu3Mbl W nOupamuibl. [IpaBuiibHBIE
MHOTOI'PAHHUKHU: TOHATHE NPABUIBHOTO MHOTIOIPAHHMKA; NPABWIIbHAS NpPU3Ma W IIpaBUIIbHAsS
NUpaMK/Jia; MpaBUiIbHAas TPEyTroibHas MMpaMKia U IpaBUIbHBIN TeTpasap; KyO. [IpeacraBinenue o
IIPABWJIBHBIX MHOTOTPaHHUKAX: OKTA3p, AOAEKadIp U ukoca’ap. CeueHus Npu3Mbl U TUPAMUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHsSI OTHOCUTEIBHO TOYKH, IMPSAMOM, MIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMuax, apajuiejenuneax, NpaBuibHbIX MHOIOTPAaHHUKAX.

Brruucienne 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribsl. [lmomans 60xoBOi
MOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMOI MPU3MBI, IJIOIIA1b OCHOBaHUMN, TeOpeMa 0 OOKOBOH
MOBEPXHOCTH MpsiMOi mpu3Mbl. [lnomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTU IMPABHIBHON
MUPaMHU/JIBI, TEOPEMa O TUIoNIaIu yceu€HHOM nupamuabl. [lonstre 00 06béme. OOBEM nupamMuibl,
MIPU3MBL.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOLMAIIMU TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC

Tesa BpalieHus



[MunuHapuyeckas MOBEPXHOCTh, 00pa3ylolue UWIMHIPUYECKOH TOBEPXHOCTH, OCh
LWIMHpUUYECKOl noBepxHocTu. Llunmuap: ocHoBaHUS M OOKOBasi IOBEPXHOCTh, 0Opasyronias u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yloliye KOHUYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHME M BepIIMHA, OOpasyromas U OCh; IJIOLIAAb
OOKOBOM M TOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 0Opa3yloLIMe W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuUaMeTp; IUIOMIaJb NOBEpXHOCTH cdeprl. Bzaummuoe
pacrnosoxeHue cepsl U INIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe; IIoIab chepbl.

N3o00pakenue e BpalieHus Ha IockocT. Pa3BépTka HuIuHIpa U KOHYyCa.

KomOuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOTpaHHUK, ONHCAHHBIA OKOJO
cdepsl; cdhepa, BiMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IPSIMOYTOJIBHOT'O Mapajljiesienumneaa u cieacTsus u3 He€. O0béM nunuuapa, konyca. O0bEM mapa
Y TUTOIIATb CEPHI.

[Tonobupie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOIIAISIMU MOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEIN.

Ceuenust mwiMHIApa (MapauiebHO M TEPICHAUKYJSIPHO OCH), CEYCHHS KOHYyca
(mapaienbHOE OCHOBAHUIO U POXO/SIIEE YEpPe3 BEPILIUHY ), CEUECHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mimockoctu U B npocTpaHcTBe. Cl0KeHNE U BBIYUTAHUE BEKTOPOB. Y MHO)KEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUJIaHapHbIM BekTopam. IlpaBmiio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM MTPaBWII JCHCTBUI C BEKTOpaMHU.
[TpsimoyronbHasi cucreMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl BekTopa. lIpocreiimme
3a7a4yd B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Borunicnienue yrioB MeXAy NpsSMBIMH M IUTOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ HpU
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJbTaThl OCBOEHHS IporpamMmbl ydeOHOro mnpeamera «MaremaTuka»
XapaKTepU3yIOTCA:

I'paxxnanckoe BocnuTanmue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydaroumlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHMPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHN, NpPOIEIyp TIpPakJaHCKOro oO0IIecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJCHCTBOBATh C COIMAJbHBIMH HHCTHTYTaMU B
COOTBETCTBUM € UX QYHKIMSIMU M Ha3HAYEHUEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(OpMUPOBAHHOCTBIO POCCUNCKON IPa’kJaHCKON UACHTUYHOCTH, YBAXKEHUS K MPOILIJIOMY U
HACTOALEMY POCCUHCKON MaTEMaTUKH, LICHHOCTHBIM OTHOLIEHUEM K JIOCTHXKEHUSM POCCUMCKHUX
MaTEMAaTUKOB M POCCUICKOM MAaTeMaTU4eCKOW IIKOJbI, K MCIOJIB30BAHUIO 3TUX JAOCTHKCHUU B
JPYTUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKH M JIEATEIBHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOIO BKJIAJAa B IOCTPOEHUE
YCTOMYHUBOTO OYIyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyX AeHUH; BOCIPUMMYHBOCTBIO K
MaTeMaTUYeCKUM acleKTaM pas3JInyHbIX BUI0B UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHs MpPHUMEHATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHMe, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIICHCTBOBAHUS, IPU 3aHATUAX CIIOPTUBHO-030POBHUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LEHHOCTU TPYIO0JIIOOUS; MHTEPECOM K DPA3IUYHBIM
chepam npodhecCuOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON U €€ MpUIIOKEHUSIMHU,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyylei mpodeccuu U peasn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3OBaHHUIO H
caM000pa30BaHuUIO Ha MPOTSKEHUH BCEH AKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYacTHIO B pEIIEHUN
MIPAKTUYECKHX 3a7[a4 MaTeMaTU4eCKOl HalpaBiIeHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTMYECKOW KYyJIbTYphl, NMOHUMAHHEM BIUSHUS COIMAIBHO-
SKOHOMMYECKHX IPOLIECCOB HAa COCTOSHHUE IPHUPOJHOW M COLMAIBHOW CpPEIbl, OCO3HAHHEM
rJ100aNbHOTO  XapakTepa SKOJOIMYECKHMX  IpoOJieM; OpUEHTaluued Ha  NpUMEHEHHUE
MaTeMaTHYeCKUX 3HAHMUN I pelIeHHs 3a/1a4 B OOJIACTH OKPYIKArolled Cpeipbl, TIIaHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOI'0 O3HAHMA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHKH, TOHUMAaHHEM MaTeMaTHYecKOW HayKu Kak chepsl
YEJIOBEUECKON JIEATEIbHOCTH, 3TAIOB €€ Pa3sBUTUA M 3HAYMMOCTH IS Pa3BUTHUA LIMBUIN3ALUMY;
OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKU U MaTEMaTHYECKON KyJIbTYpOU KaK CpEACTBOM ITI03HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATH IPOEKTHYIO U HCCIIEN0BATEIIBCKYIO JEATEIBHOCTh HHAUBUIYaIbHO
U B TpyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI yueOHOTO npenMeTa «MaremaTukar
XapaKTepU3yIOTCSl ~ OBNQJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCBUIMU,
VHUBEPCANLHBIMU —~ KOMMYHUKAMMUBHBIMU — OCliCEUAMY, — YHUBEPCANbHLIMU — pPecyIsimUeHbIMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCo8 00y yalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUpa,
npuMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayueti).

Ba3oBble Jioruueckue eiicTBUA:

® BBUIBISITH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
MOHSTHUI, OTHOIIEHUH MEXIYy HMOHATUSIMH; (HOPMYIHPOBATH OMPEIEIICHUS MOHATUM;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHMS JJIsi 00001IeHUs
¥ CpaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPHHHUMATH, (HOPMYITUPOBATh U MPEOOPa3OBHIBATH CYXKICHHUS: YTBEPAUTEIbHBIC U
OTpUIaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

® BBIABIATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IMIPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX; MpEAiaratb KPUTEPHH IJS BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HMCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JICTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHHH, YMO3aKIIFOUEHUH 110 aHAIIOTUH;

® TIPOBOJUTH CAMOCTOSITENIFHO JTOKA3aTeIhCTBA MATEMAaTHICCKUX YTBEPKACHUH (TIpsSMBIE
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPUBOIUTH TPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHUS U BBIBOIBI;

e BBIOMpaATh CcrocoO perieHus y4eOHOHM 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
pelieHns, BEIOUpaTh HanOoIee MOIXOMAIINNA ¢ YYETOM CaMOCTOSTENBHO BBIICTICHHBIX
KPUTEPUEB).

ba3oBble ucciienoBarejbCKue 1eHCTBHA:

® WCIOJB30BATh  BOMPOCHl  KAaK  HWCCIEAOBATENBCKUH  WHCTPYMEHT  TO3HAHUS;
dbopMyIHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHBOPEUHE, MPOOIEeMy, YCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, aPTyMEHTHUPOBATh CBOKO TIO3HIIHUIO,
MHEHHE;

® [POBOJIUTH CAMOCTOSITENIHO CIITAHWUPOBAHHBIA HSKCHEPUMEHT, HCCIEAOBAaHUE TI0
YCTaHOBJICHUIO OCOOEHHOCTEHl MaTeMaTU4ecKoro oOBbeKTa, SBJICHHs, Mpoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXTy OOBEKTaMH, SBICHUSMU, IPOIIECCAMHU;

® CaMOCTOATENLHO  (hopMynupoBaTh O00OOIIEHHMS H  BBIBOABI 10  pe3yJbTaTaMm
NPOBEAEHHOTO HAOJIOJICHNS, UCCIIEAOBAaHMs, OLEHUBATh JTOCTOBEPHOCTh MOJIYYCHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;



IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €TI0 Pa3BUTHH B HOBBLIX YCIIOBUAX.

Paborta ¢ unopmanmeii:

BBIABIIATH AeDUIIUTHI MHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUI OTBETa HA BOMPOC U
JUIsl pELIEHUs 3a]1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIOB, AaHAIW3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTypUpOBaTh HMH(OpPMALMIO, TPEACTaBIATh €€ B  pa3Iu4HbIX (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMHPOPMAIMU IO CaMOCTOSITENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvnvle KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusaom c@hopmuposanHoCcmsy
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
Oo0wmenne:

BOCIIPUHHUMATh U (pOPMYIHPOBATh CYXKICHUS B COOTBETCTBUU C YCIOBHSAMH U LEISIMHU
OOLIEHMs; SICHO, TOYHO, I'PAaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX H
NMCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTy4EHHBIH Pe3yJIbTar;

B X0/1¢ 00CYKJICHHUS 33aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXKJaeMON TeMbI, TPOOIEMBI,
pemaeMoﬁ 3a7la4i, BbICKA3bIBATh NACHU, HALICJIICHHBIC HA MOUCK PCUHICHUA,; COITOCTABJIATH
CBOM CYXJICHHA C CYKACHUSAMU APYIrUX YYaCTHUKOB AHaJIora, O6Hap}I)KI/IBaTI) pasiniuc
U CXOJICTBO TO3UIMI; B KOPpeKTHOH ¢(opme (opMynnpoBaTh pa3HOINIACHsl, CBOU
BO3PaXKEHHUS;

NPECTaBIIATh PEe3yJIbTAaThl PELICHUS 3a]auu, SKCIIEPUMEHTA, UCCIIEAOBAaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHHS € y4€TOM 3a7ay Ipe3eHTAluH U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHn4ecTBoO:

MOHUMATh M UCIIOJIF30BATh MPEUMYIIECTBA KOMAaHIHON 1 MHAUBHUIYAIbHOMN paboThI MpH
perIeHr yueOHBIX 3a7a4; MPUHUMATH IIeJIb COBMECTHOM JCSITEIIbHOCTH, TUIAHUPOBATH
OpPTaHM3aIMI0 COBMECTHOW padoOThI, pachpelneisiTh BUIbI pabOT, JOTOBApUBATHCA,
o0cyXaTh MpoIlecc U pe3yabTaT paboThl; 0000IIaTh MHEHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B TPYMIOBBIX opMax paboThl (00Cyx aeHUS, 0OMEH MHEHUN, «MO3TOBBIC
HITYPMBD» U UHBIE); BBIMOIHITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS
C IPYTUMU YJIeHAMU KOMAaH/bI; OIICHHBATh KA4€CTBO CBOETO BKJIa/Ja B OOIIHMI MPOIYKT
M0 KPUTEPHSIM, CPOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmviCio8bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISITh IUIaH, AITOPUTM pEIICHUS 3a/1a4H, BHIOMPATh CIOCO0 pelieHus ¢ y4éToM
UMEIOLTNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ y4€TOM HOBOM MHQOpMAIIUH.

CaMOKOHTPOJIb:

BIIQJICTh HABBIKAMU TI03HABATENHFHOW pEQICKCUU KaK OCO3HAHUS COBEPIIACMBIX
JNEUCTBUM ¥ MBICTUTEIBHBIX TIPOIIECCOB, WX PE3yJIbTaTOB;, BIAJIETh CIOCOOaMH



CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yjbTaTa pPELIeHUS MaTeMaTH4ecKOi
3a/1a4i;

® [peABUAETH TPYJIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPH PELICHUM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3yibTaTa LEIHM M YCIOBUAM, OOBSCHATH HPUUYUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHHUS pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OLIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsSMasi, INIOCKOCTb.

[TpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CJIEICTBUS U3 HUX MPHU PEIICHUU F€OMETPHUECKUX
3ajad.

OnepupoBaTb NOHATUSMU: NAPAVIEIBHOCTh M NEPIEHIAUKYJISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh TOHATUAMHU: JIBYTPaHHBIM Yroj, TpaHU JABYTPAaHHOTO yria, pedpo
JBYTPAHHOIO yTJja; JIMHEHHBIA yroJ ABYTPaHHOI'O YIJIa; FpaycHas Mepa JByTpaHHOTO yrIJa.

OrnepupoBaTh MOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKIBI MHOTOTPAHHHK,
AJIEMEHTBhI MHOT'OTPaHHUKA, TPaBUJIbHbBII MHOTOTPAHHUK.

Pacnio3naBaTh OCHOBHBIE BHJbI MHOTOTPAaHHHUKOB (MHMpaMUAa; MpU3Ma, MPSMOYTOIbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBAaHHMS I KjacCUUKAIIUU
(BBIMTyKJIbIE M HEBBIMYKIbIE MHOTOTPAHHHWKHU; TPABUJIbHBIE MHOTOTPAHHUKH, TpPSIMbIE H
HAKJIOHHBIE IPU3MBI, TapalIeeIUIIEeIbl).

OnepupoBaTh NOHATUSAMH: CEKYIIasi INIOCKOCTh, CEYEHHE MHOTOIPAaHHUKOB.

OOBSICHATH NPUHIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJT CIIEJIOB.

CrpouTh ceueHHs MHOTOTPAaHHUKOB METO/IOM CJIEJIOB, BBIOIHATH (BBIHOCHBIE) IJIOCKUE
YepPTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUI CBEPXY, COOKY, CHH3Y.

Pemats 3a1aun Ha HaX0X/I€HNE T€OMETPUYECKUX BETMYHH 110 00pa3liaM Wi aJrOpUTMaM,
MIPUMEHSISI U3BECTHBIE AHATMTUYECKHE METObl NMPHU PEIICHUU CTAaHAAPTHBIX MaTeMaTHUYECKUX
3a]a4 Ha BBIUMCIICHHE PACCTOSTHUN MEXIy JBYMS TOUKAaMH, OT TOYKHU J0 MPSAMOM, OT TOUYKHU /0
IUIOCKOCTH, MEXAY CKPEIIHUBAIOIIUMHUCS MPSIMBIMHU.

Pemath 3a1aun Ha HAXOXKACHUE TEOMETPUUECKUX BEIIMYUH 1O 00pa3iiaM Wiu allfOpUTMaM,
MIPUMEHSISI U3BECTHBIE AHAJTUTUYECKHE METObl NMPHU PEIICHUU CTaHAAPTHBIX MaTeMaTHUYECKUX
3aJa4 Ha BBIYMCIIEHHWE YIJOB MEXIY CKPEUIMBAIOIIUMUCS MPSIMBIMU, MEXIy NIpSIMONH U
IJIOCKOCTBIO, MEXKTY IJIOCKOCTSIMH, ABYTPAaHHBIX yTIJIOB.

Brerancnsate 00bEMBI U TUIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
MpUMEHEHHEM (OPMYJT; BBIYUCIATH COOTHOUICHHS MEXTy IJIOLIAAsIMU TOBEPXHOCTEH, 00bEMaMuU
MOI0OHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTb NOHATUSAMU: CHUMMETPUS B IIPOCTPAHCTBE; ILIEHTP, OCb U IIOCKOCTh
CUMMETPUH; LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBHI.



W3Bnekarp, MpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
FEOMETPHUECKUX PUTYpaX, MPEACTABICHHYIO Ha YEPTEkKaX U PUCYHKAX.

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

[TpuMeHsSTh TPOCTEHININE MPOTPAMMHBIE CPEJICTBA H JIIEKTPOHHO-KOMMYHHKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKHX 3a1a4.

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

[IpuMeHsTh TIONyYeHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh PEAbHBIC CHUTYaIlUU U
NPUMEHSTh M3yYCHHBIC TIOHATHS B  MPOLECCE TMOWCKAa PEIICHUS  MaTeMaTHYeCKU
cOpMyYJIHMPOBAHHOW TPOOIEMBI, MOICIUPOBATh PEATbHBIC CHTyallMd HA S3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIC MOJICNIM C HCIOJIB30BAHUEM T€OMETPUYECCKHX TOHSATHH M TEOpeM,
anmapara aJreOpsl; peniaTh MPaKTHICCKUE 3aa9H, CBI3aHHBIC C HAXOXJICHHEM I€OMETPHYSCKHIX
BCJIMYMH.

11 KUIIACC

OnepupoBaTh NOHITUSAMU: LIHMJIMHAPUYECKAs IOBEPXHOCTb, 00pa3yoIUe HUINHIPUIECKON
IOBEPXHOCTH; LMIMHJIP; KOHUYECKas MOBEPXHOCTh, 00pa3yrolye KOHMYECKOH MOBEPXHOCTH,
KOHYC; cpepruecKasi IOBEpXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIMHIP, KOHYC, chepa u 1map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUs TEJl BpallleHUs.

KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Boruncnate 00bEMBI U IUIOMIAIM TOBEPXHOCTEH TeN BpallleHUsl, T€OMETPUUYECKUX Tel C
npUMeHeHHeM GopMyI.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIMCAHHBIM B cepy M OMHMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAIlICHUS.

BbruncasTe COOTHOLIEHHS MEXAY TUIOMIAIIMU TOBEPXHOCTEN 1 00bEMaMU MOTIOOHBIX Tel.

N300paxkaTh u3ydaemble (QUIypbl OT PYKH M C NPUMEHEHHEM IMPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHMsI TEJ BpALCHHUSI.

N3BnekaTb, HHTEPIPETUPOBATh U MPEOOPa30BBIBATE WH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONMHATE 1eHCTBUS CII0KEHHSI BEKTOPOB, BHIUUTAHUSI BEKTOPOB M YMHOXKEHUSI BEKTOpa
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[TpuMeHSATH MpaBUIIO apayieNenuIe a.

OnepupoBaTh MOHATUAMHU: JEKapTOBBI KOOPAMHATHI B NPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrojl MeEXIy BEKTOpaMH, CKaJIpHOE
IIPOU3BENIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTe cymMmMy BEKTOpOB M IIPOM3BEIEHUE BEKTOpA HA YUCIIO, YTOJI MEXIY BEKTOpaMH,
CKaJIIpHOE MPOU3BEICHHUE, PACKIIAIbIBATh BEKTOP 10 IBYM HEKOJIMHEAPHBIM BEKTOPaM.



3amaBarh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPAMHAT.

[TpumensTh reoMerpuueckue (akThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
MIPEITOJIATAOIINX HECKOJBKO IIIaroB PEUICHUS, €CIIM YCIIOBUS MPUMEHEHHS 3aJlaHbl B SIBHOU
dbopme.

Pemrate mpocreiiie reoMeTprHUeCKUe 3a]a4i Ha PUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOA.

Pemarp 3amaun Ha JOKa3aTENbCTBO MATEMATHYECKUX OTHOIICHUNW W HAXOXJICHUE
TCOMETPUYCCKUX BEJIIMYHMH MO 00pa3laM WM aJTOPUTMaM, TPUMEHsSI U3BECTHBIE METOMBI NIPU
pELICHUH CTaHJAPTHBIX MATEMaTHYECKUX 3a]1a4.

[TpuMeHsSTh TPOCTEHININE MPOTPAMMHBIE CPEJICTBA H JIIEKTPOHHO-KOMMYHHKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKHX 3aa4.

[lpuBoUTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[TpuMeHsTh TIONyYEHHBIC 3HAHUS Ha MPAKTHUKE: aHAIM3HPOBATh PEAbHBIC CHTYaIlUd U
NPUMCHSTh M3yYCHHBIC TIOHATHUS B  MPOILECCE TMOWCKAa PEIICHUS  MaTeMaTHYCCKU
cOpMYJIHMPOBAHHOW TPOOIEMBI, MOICIUPOBATh pPEATbHBIC CHTYyallMd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICNIM C MCIIOJIB30BAHUEM T€OMETPUYECCKHX TOHSATHH M TEOpeM,
anmapara aJreOpsl; peniath NPakTHICCKUE 3a1a9H, CBI3aHHBIC C HAXO0XJICHHEM IeOMETPHYSCKHUX
BCJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 BBenenue B ctepeoMeTputo 10 bubnrorexa LIOK
A P P https://m.edsoo.ru/1c209e37
[IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. Bbu6moteka [JOK
2 . 12 1
[MapamienbHOCTh MPSIMBIX U TIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepnieHAUKYIIAPHOCTD NPSIMBIX U 12 bubnnorexa [JOK
IUIOCKOCTEN https://m.edsoo.ru/1c209e37
4 VYTl MeXAy NPSIMBIMHU U TIJIOCKOCTSIMU 10 1 bubmroreia LIOK
AY TP https://m.edsoo.ru/1c209e37
bubmmoreka IIOK
5 M 11 1
HOTOTPAHHIIEH https://m.edsoo.ru/1c209e37
bubnmorexa LIOK
N 1
0 OObEMbI MHOTOTPaHHHIOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSTHUSA U YTIIbI 4 1 bubmmorexa LOK
P ' P y https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOT'PAMME



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

11 KJIACC

Kosun4vecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
Ne i/mn Konrpoabnsie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bu6nmmoreka [IOK
1 T 12
c1a Bpattieti https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
2 O0Bé 5 1
DEMBLTEH https://m.edsoo.ru/1c209e37
3 BekTophl ¥ KOOPAMHATHI B IPOCTPAHCTBE 10 1 bubmmorexa [IOK
P P poctp https://m.edsoo.ru/1c209e37
4 [ToBTOpEHME, 0000IICHUE, 7 1 bu6nmorexa LIOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOT'PAMME



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

INIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBO 4acoB JIeKTPOHHBbIE U(PPOBHIE
11/-11 Tema ypoka Beero KonrTpoabnbsie IIpakTHueckue fI[:yT:eHI/Iﬂ o0pa3oBaTe/bHbIE
padoThI padoTbI pecypcbl
OcHOBHBbIE TOHATHUS
CTEpEOMETPHUU: TOUYKA, TIPSIMAas,
TUIOCKOCTB, MPOCTPAHCTBO.

1 [IpaBuia n3obpakeHus Ha 1 bubmmoreka [IOK
PHCYHKAX: U300paKCHUS https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, MapaiieIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[TonsaTnsa: nepecekaromuecs

2 IJIOCKOCTH r?epecexarfmneca 1 Bubnuorexa LIOK

’ https://m.edso0.ru/2d8a9c99
npsiMasi ¥ MII0CKOCTh

» HIEPECCRAIOIIIECH https://m.edsoo.ru/db685e73
mpsiMasi ¥ IIOCKOCTh
3HaKOMCTBO C MHOTOTPaHHUKaMH,

4 n300pakeHNe MHOTOTPAaHHUKOB Ha 1 bubnuoteka [JOK
PHCYHKAaX, Ha POCKIIMOHHBIX https://m.edsoo.ru/a63959%d
gepTexax
HavanwsHbie cBeneHNs 0 KyOe u

5 NApaMUJE, UX Pa3BEPTKU U 1 bubnuorexa [IOK

monenu. CeueHns
MHOTOTPaHHUKOB

https://m.edso0.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

HavansHbie cBeieHUS 0 KyOe U
MUpaMHUIe, KX Pa3BEPTKH U

bu6mmorexa [IOK

° Mozenu. CedeHust https://m.edsoo.ru/3d8ffd32
MHOTI'OI'PaHHHUKOB
[TonsaTne 06 akCHOMAaTHYECKOM

; IIOCTPOCHUU CTEPEOMETPUU: bubmumoreka [IOK
AKCHOMBI CTEPECOMETPUH H https://m.edsoo.ru/Occ5cafe
CIIEICTBUS U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM

8 IIOCTPOECHHUH CTEPEOMETPHH: bubnnorexa [HOK
AKCHOMBI CTEPEOMETPHUU U https://m.edsoo.ru/239c8cb4
CJIEICTBUS U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM

9 IIOCTPOECHHUH CTEPEOMETPHH: bubnnorexa [HOK
AKCHOMBI CTEPEOMETPHUU U https://m.eds00.ru/65c6b106
CIICZICTBUS U3 HUX
[TonsaTHe 06 aKCHOMAaTHYECKOM

10 ITIOCTPOEHHUH CTEPEOMETPHH: bubnnoreka [JOK
AKCHOMBI CTEPEOMETPHHU U https://m.edso0.ru/258fc245
CIICICTBUS U3 HUX
B3anmMHoe pacronoxeHue npsMbIx
B [IPOCTPAHCTBE: bubnnoreka [JOK

11
MepeceKaroIInecs, napauieIbHbIC https://m.edso0.ru/1a2520f6
Y CKPEIIMBAIOIIUECS MTPSIMBIE
[TapannenbHOCTh NPSMBIX U
TUIOCKOCTEH B MMPOCTPAHCTBE: Butmorexa LOK

12 napaieNIbHbIe TIPSIMBIC B

IIPOCTPAHCTBE; MAPaUIEIbLHOCTh
TPEX MPSAMBIX

https://m.edso0.ru/93ad36b3



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3

[TapamienpHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bu6mmorexa [IOK

13 [TapannenbHOCTh IPSIMOi U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYIIIBl ¢ COHANPABIEHHBIMU bubmumoreka [IOK
CTOpOHaMHU https://m.edso0.ru/9f4071b9
15 Yron Mexay npsMbIMHU B bubmuorexa [JOK
POCTPaHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsmMbeIMHU B bu6mmoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTB IIOCKOCTEN: bubnnorexa [HOK
napauiebHbIC TNIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa napamiebHbIX bubnunoreka [JOK
IIOCKOCTEH https://m.edso0.ru/e504d656
[Ipocreiiume npocTpaHCTBEHHbIE
19 (pII;rprI Ha nnorc):Kocr;H: TETpasap Bubamotexa LIOK
’ https://m.edsoo.ru/4a28dc02
KyO, mapaenenurnes
. bubmnoreka [IOK
20 Hoctpoere ceterimit https://m.edsoo.ru/1d434d0f
. bubanoreka [IOK
21 Hoctpoere ceterimit https://m.edsoo.ru/ec26fe5d
KonrtponbHas pabora no teme
"[IpsiMbI€ M TUIOCKOCTH B bubnuoreka [IOK
22
npoctpaHcTse. [lapamienbHOCTD https://m.edsoo.ru/9a0a%e56
MPSAMBIX U MJIOCKOCTEMN"
IlepnieH IUKyYIAPHOCTD NPSIMOU U BuGmiorexa 1IOK
23 IJIOCKOCTH: EPIEHANKYJIIPHBIE

MpsAMBIC B IPOCTPAHCTBEC

https://m.edsoo.ru/b19f6a5d



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
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https://m.edsoo.ru/4a28dc02
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[IpsiMble apasienbHble U

bubmuorexa [JOK

24 MEPIEHINKYIISIPHBIE K IJIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble mapasienbHbIe U bubmmoreka [IOK
NEePICHUKYJISPHBIC K TNIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHIuKyJISIPHOCTH bubnuorexa [JOK
IPSIMO M TUTOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHuKyIspHOCTH bubmumoreka [IOK
IPSIMO M TUTOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o npsamon bubnnorexa [JOK
HEePICHUKYJISIPHON TIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsimoit bubnnoreka [JOK
MEePICHIUKYIIPHOM TIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsamon bubnnorexa [HOK
HEPICHIMKYJISIPHON TIOCKOCTH https://m.edso0.ru/7d18834b
[MeprieHAUKYIISAp U HAKIOHHBIC:
31 paccTostHue OT TOYKHU 10 bubnnorexka [JOK
IUIOCKOCTH, PACCTOSTHUE OT https://m.edso0.ru/33c477d3
MPSIMOM A0 MIIOCKOCTH
[TeprieHUKYIAp U HAKIOHHBIE:
32 paccTostHue OT TOYKHU 10 bubnnoreka [JOK
IUIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/66fefadd
MPSIMOM A0 MIIOCKOCTH
[TeprieHUKYIAp U HAKIOHHBIE:
33 paccTosHUE OT TOYKH JI0 bubnmnorexa [LIOK
TUIOCKOCTH, PACCTOSTHHE OT https://m.edsoo.ru/a5b7b8e3
MPSIMOM A0 MIIOCKOCTH
34 [lepnieHquKyIsp ¥ HAKIIOHHBIE: bubnuorexa [IOK

pacCToAHnUEC OT TOYKH OO

https://m.edsoo.ru/dbee22bc



https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
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IIJIOCKOCTH, paCCTOAHUC OT
pr[MOﬁ J0 IINIOCKOCTH

35 VYTriabl B IPOCTPAHCTBE: YroJl bubnmoreka [JOK
MEKIY MPSIMOM U TJIOCKOCTHEO https://m.edsoo0.ru/6b61b2b4
36 JIByrpaHHbI{ yToJ, TMHEHHBIN bubnuorexa [JOK
YTOJI ABYIPAHHOI'O yIiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJ, JTUHEHHBIN bubmumoreka [IOK
YTOJI ABYIPAHHOI'O yIJia https://m.edsoo.ru/c7c777ed
[lepneHuKyIpHOCTH
38 IIJIOCKOCTEM: IPU3HAK bubnnorexa [HOK
MEPICHIUKYIISIPHOCTH JIBYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEN
IleprieHANKYISIPHOCTH
39 IJIOCKOCTEM: IPU3HAK bubnnorexa [HOK
MEPICHIUKYIISIPHOCTH JIBYX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN
[leprieHANKYISIPHOCTH
40 IIJIOCKOCTEM: IIPU3HAK bubnuoreka [IOK
NEPICHIUKYIISIPHOCTH JIBYX https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEN
41 Teopema o Tpéx bubnuoreka [IOK
NEePIEeHUKYIIPax https://m.edsoo.ru/e4972cdc
4 Teopema o Tpéx bubnuoteka [JOK
NepIeHINKYIIpax https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx bubnuorexa [JOK
HEePICHIUKYIIIPax https://m.edso0.ru/9f246736
44 KonrponsHas pabora no remam bubnuorexa [IOK

"[lepneHINKYIAPHOCTD NPSAMBIX U

https://m.edsoo.ru/5b971ef3



https://m.edsoo.ru/6b61b2b4
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mockocTeil" u "YTibl Mex1y
NPSAMBIMH U TIJIOCKOCTAMU"

45

[IonsATHE MHOTOIrpaHHUKA,

OCHOBHBIE JIECMEHTBI

MHOI'OT'PAaHHUKA, BBITYKJIbIE U 1
HEBBIITYKJIbIE MHOTOTPaHHUKH;

pa3BEPTKAa MHOTOTPaHHMKA

bubmuorexa [JOK
https://m.edsoo.ru/2d24e873

46

IIpu3ma: n-yronpHas Npu3Mma;

I'pPaHU ¥ OCHOBAHUS MPU3MBI;

IpsiMasi U HaKJIOHHas! IPU3MBI; 1
OOKOBasl ¥ IOJTHASI TOBEPXHOCTh

IIPU3MBI

bu6mmoreka [IOK
https://m.edsoo.ru/b4ad63ad

47

48

[Tapamtenenunen,
MIPSIMOYTOJIBHBIN MTapajuIeIeuIIe 1
U €ro CBOMCTBA

[Iupamuna: N-yromnbHas
NMpaMHia, TpaHu U OCHOBAaHUE
NUpaMu/ibl; O0KOBas U MOJIHAS
MTOBEPXHOCTh MUPAMU/IBI;
IpaBWJIbHAS U yCEUEHHAs
nupamua

bu6mmoreka [IOK
https://m.edso0.ru/8a7be683

bu6mmoreka [IOK
https://m.edsoo.ru/fblcd0a5

49

[TpaBuIIbHBIC MHOTOTPAHHUKH:

MOHSTHE TIPABHIBHOTO

MHOTOTPaHHHKA; IPaBUIIbHAS

npU3Ma U TpaBHIbHAS TTHPAMUIA; 1
NpaBUIIbHAS TPEYTOTbHASL

nUpaMUJia U MPAaBUITbHBIN

TeTpa’ap; Kyo

bu6mmorexa [IOK
https://m.edso0.ru/074c8865



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
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IIpencrasnenue o MpaBUIIBHBIX

50 MHOT'OTPaHHUKAX: OKTadAp bubmorexa LIOK
’ https://m.edsoo.ru/a0fdd5bf
JOJICKadAP U UKOCAdIP.
CumMMeTpust B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIILHO TOYKH,

51 IIPSIMOM, TVIOCKOCTH. DJIEMEHTBI bubmumoreka [IOK
CHMMETPHHU B IIHPAMHIAX, https://m.edsoo.ru/b9e777d9
napajuieJienuIeax, MpaBUIbHBIX
MHOT'OTPaHHUKAX
Berunciienue 35eMeHTOR

52 MHOT'OTPaHHHUKOB: p&Opa Bubmiorexa LIOK

’ https://m.edsoo.ru/6cdbecef
JaroHalu, yIJibl
[Tnoujanp 60KOBOI OBEPXHOCTH
Y TIOJIHOW TTOBEPXHOCTHU IIPSMOI
53 MIPU3MBI Hnomzﬂb OCHOBBI.)HI/Iﬁ bubmorexa [JOK
’ y ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOI OBEPXHOCTHU
MIPSAMOM TIPU3MBI
[Tnomaae 60KOBOI MOBEPXHOCTH
U TTOBEPXHOCTHU MTPaBUILHOM
54 anaMIEz(m TeopepMa O ILJIOIIA N bubmorexa [JOK
. A https://m.edso0.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MU PAMHU/TBI

55 KonTponbhas padota no teme bubnnoreka [JOK

"MHororpaHHUKH" https://m.edso0.ru/a95f5c04
" bubnmoreka [JOK

% Honsrne 06 0oneme https://m.edsoo.ru/7ad0020b
57 O0BEM TUpaMUIBI bubmorexa HOK

https://m.edso0.ru/235171b3



https://m.edsoo.ru/a0fdd5bf
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bubmuorexa [JOK

58 O6Bé
DEM THpanMHA! https://m.edsoo.ru/f47dfefd
N bubnmoreka [JOK
>9 OOBEM mHpaMi https://m.eds00.ru/79c10312
bu6mmoreka [IOK
60 O065e
DEM THpantipt https://m.edsoo.ru/2faadc3f
bubmuorexa [JOK
61 O6Bé
EM HPHSMEL https://m.eds00.ru/79853608
bu6mmoreka [IOK
62 O0Bé
DEM TPHSMEL https://m.edso0.ru/1e053890
63 O06BEM IPHU3MBI bubmorexa LIOK
P https://m.edsoo.ru/482d3f51
64 KonTponbhas padota no teme bubnnorexa [HOK
"O0BbEMBI MHOTOIPAHHHKOB" https://m.edso0.ru/28a6573c
[ToBTOpenue, 0600IICHNE
65 cucTeMaTu3alus 3HaHuH. bu6mmoreka [IOK
[MocTpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOT'OIpaHHUKE
[ToBTOpenue, 06061mIeHNE
CHCTEMaTH3aINsI 3HAHUH.
Brluncnenue paccTosHUAN: MEXTy Bu6morexa LIOK
66 ABYMA VTOqKaMH’ OT TORRI A0 https://m.edsoo0.ru/f7792ba9
MPSAMOM, OT TOYKU 10 IIOCKOCTH,
MEXIy CKPEINBaAIOIIUMUCS
MPSIMBIMU
b K
67 WroroBas koHTpoJsibHAs paboTa nbmmoreka 11O

https://m.edso0.ru/b9146bc0
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[ToBTOpenue, 0600IICHNE
cHUCTEMaTH3aIs 3HAHHH.
BerurciieHue yriioB: MexIy

68 CKPEITUBAIOIIMMHUCS TIPSIMBIMH,
MEXTy TIPSIMOH H IIOCKOCTBIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEKIY

IIJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edso0.ru/56765e8b



https://m.edsoo.ru/56765e8b

11 KJIACC

KoaunuyecTBO 4acosB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrtposbnusie IIpakrnyeckue oOpa3oBaTe/ibHbIe
n/n Bcero H3yYeHUs
padoThI padoThI pecypchl
Cdepa u map: ueHTp, paamyc,
1 JTUaMeTp; TUIOIAAb TOBEPXHOCTH 1 bubmmorexa [JOK
’ https://m.edso0.ru/0341bc2b
cepsl
B3aumnoe pacnonoxenue chepsl

5 U TUIOCKOCTH;, KacaTeabHas 1 bubnunoreka [JOK
IUIOCKOCTH K cepe; IIIoIIan https://m.edsoo.ru/bed12a43
chepnl

3 N3o0pakenue cdepsl, mapa Ha 1 bubnnoreka [JOK
wiockoctd. CeueHus mapa https://m.edsoo.ru/bc15f7{2
Hunuaapudeckas MIOBEPXHOCTD,

4 00pa3yroIue MINHIPUIECKOM 1 bubnuoteka [JOK
MIOBEPXHOCTH, OCh https://m.eds00.ru/6054b8c1
[UIMHIPUYECKON TTOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MOBEPXHOCTh, 00pa3yromas u 1 bubnnoreka [JOK
0CBb; IUIOIAnb OOKOBOU U https://m.eds00.ru/188f6216
IIOJIHOM ITOBEPXHOCTHU
N300paxeHne NUINHApPA HA
mockocTH. Pa3zBéprka

5 nwimHapa. CedeHus HWINHAPA 1 bu6mmorexa [IOK
(MIOCKOCTBIO, TIAPALICIIbHON https://m.edso0.ru/016e25eb
WM TIEPIICHIUKYIISIPHON OCH
UUAJTUHIPA)



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
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Konnueckas noBEpXHOCTB,
o0pasyrolre KOHUYECKOn

bu6mmorexa [IOK

! IIOBEPXHOCTH, OCh M BEPIIHHA https://m.edsoo.ru/c94ba09b
KOHHUYECKOU ITOBEPXHOCTH
Konyc: ocHOoBaHHE B BEpIIIMHA,

8 06pa?;y101ua51 ¥ OCb; Hn(f)manb bubmorexa LIOK

y . https://m.eds00.ru/897dd3b2
OOKOBOH M IMOJTHON TTOBEPXHOCTH
Yceu€HHblil KOHYC: 00pa3yronme

9 U BBICOTA, OCHOB};HI/IFI II/: 6(21(01;121;1 Bubnuorexa LIOK
’ https://m.edso0.ru/1468bab3

MOBEPXHOCTh
N300pakeHre KoHyca Ha
mrockoctu. PazBépTka kKonyca.

10 CeueHnust koHyca (TIOCKOCTHIO, bubnuorexa [JOK
napauiebHOW OCHOBAHHIO, U https://m.edsoo.ru/Obdelbe8
TUTOCKOCTBIO, IIPOXO/ISIIEH uepe3
BEPILUHY)

KombOunanus ten BparieHus u bu6nmoreka [JOK

11
MHOTOTPaHHHKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbIA

12 okoIo cepsr; chepa, BucaHHAS bubnmnoreka [JOK
B MHOTOTPAaHHHK WJIU B TEJIO https://m.eds00.ru/0b136158
BpaIeHus

13 [TousTue 06 00bEMe. OCHOBHEIC bu6nmoreka [JOK
CBOKCTBa 00BEMOB Tell https://m.edso00.ru/26a03fb7

N bubnuorexa [JOK
14 OOBEM LHILPa, KoRyca https://m.eds00.ru/5513d87b
15 O06BEéM mapa u miomaas cheps bubmorexa IOK

https://m.edsoo.ru/d189bde2



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

[TomoOHbBIE TENa B IPOCTPAHCTRE.
COOTHOIIICHHST MEXKTY

bu6mmorexa [IOK

16
IUTOIIAISIMH [TOBEPXHOCTEH, https://m.edso0.ru/810cfleb
00BpEMaMU ITOTOOHBIX TEN
K 0
| e
| pati https://m.edsoo.ru/4a33a8ab
TeN
BexTop Ha miiockoctu u B bubmumoreka [IOK
18
HPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CIio’)keHME U BbIYUTAHHUE bubmuorexa [JOK
BEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOXeHHEe BEKTOpa Ha YHUCIIO bubmmoreia LIOK
P https://m.edsoo.ru/dee379eb
. Pfiomeznz BGKTOpZel H(()) T;)éM Bu6morexa LIOK
HEKOMITJIAHAPHBIM BEKTOPaM.
p p https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamenenumnena
22| rpmmenomons npanmn seras bitnorera LIOK
P P A https://m.edso0.ru/5a827900
C BEKTOpaMu
| e
pup P https://m.edsoo.ru/d3alfe30
3a7a4
[IpssmoyronbHas cucrema
KOOPJIMHAT B MMPOCTPAHCTBE. Butmorexa LOK
24 Koopaunats! BekTopa.

IIpocreiimme 3a1auu B
KOOpJIMHATAX

https://m.edsoo.ru/48db7058



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

Yrois Mex1y BEKTOPAMH.

25 CxkanspHoe NMpON3BEICHHE Bu6mnorexa LIOK
https://m.edsoo.ru/725effc4

BEKTOPOB
Brruucnenue yrios Mexay bubmumoreka [IOK

26
NPSIMBIMU U TUIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTponbsHas padora 1mo Teme

27 "BeK”II“)OpI)I u K(I))Op,Z[I/IHaTLI B bubmmorexa LIOK

. https://m.edso0.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpEHHME, 0000IIICHUE 1

08 cHUCTEMaTH3alMsI 3HAaHUH. bu6mmoreka [IOK
OcHoBHBIC GUTYPBI, (HAKTHI, https://m.edsoo.ru/1780ba5d
TEOpEMBI Kypca INIaHUMETPUU
IToBTOpEHME, 0000IIICHUE 1

29 CHUCTEMaTH3alMs 3HAHUH. bu6mmoreka [IOK
OcHoBHBIC GUTYPBI, (HAKTHI, https://m.edsoo.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, o6obIIEHNE 1

30 cHUcTeMaTH3allus 3HaHUi. 3a1aun bubmuorexa [JOK
TUTAHUMETPUH U METOJIBI UX https://m.edsoo.ru/7491efe0
peleHus
[ToBTOpenue, o6obIIEHNE 1

31 cUCTEMAaTH3aINA 3HaHWH. 3amaun bu6mmorexa [IOK
TUTAHUMETPUH U METOJIBI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpenwme, 0600IIEHNE 1

32 CcHUCTeMaTU3als 3HaHH. bubnmuorexa [JOK

OcHoBHbIe GUTyYpHI, GaKTHI,
TEOPEMBI Kypca CTEpEOMETPUH

https://m.edsoo.ru/74h2ad91



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

bubmuorexa [JOK

33 Hrorosast KoHTpoOJIbHAS paboTa 1 https://m.edsoo.ru/ec24dfc?
34 [ToBTOpenue, o6o0IICHNE U 1 bubmmoreka [IOK
CHUCTEMAaTH3AIMs 3HAHMMA https://m.edso00.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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