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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS JJIsi 00YyYaIOLIHXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CPeIHero oOwero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHUIA,
NPEABSIBISIEMBIX K MaTeMaTHUECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHUCKOTO 00pa30OBaHUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHS W HEMPEPHIBHOTO O0Opa3oBaHUs, LEIOCTHOCTD
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U [TO3HABATEIILHOTO Pa3BUTHUS IMYHOCTH O0YUYAFOLIUXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00yCJIOBJIeHAa MPAKTUYECKOM 3HAYMMOCTBIO METANPEIMETHBIX U IPEIMETHBIX pe3yJbTaToB
00y4YeHHsI TEOMETPHH B HANpPABJICHUHU JIMYHOCTHOTO PA3BUTUS OO0yYaromuxcs, (OPMHUPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM T'PaMOTHOCTH, H3YyYCHMsI IPYTUX Y4YeOHbIX IMCLUIUIMH.
PazButne y oOydarolmuxcsi MpaBUIbHBIX IPEACTaBICHUI O CYIIHOCTH U IMPOUCXOXKICHUU
TeOMETPUYECKUX aOCTpaKluii, COOTHOIICHUH PEabHOTO U WACATBHOI0, XapaKTepe OTPaKECHUs
MaTE€MaTU4YeCKONW HAyKOM SIBJICHUH W IPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HayK M pOJM MaTeMaTH4YeCKOr0 MOJEIMPOBaHUs B HAyYHOM IIO3HAHUUM U B IPaKTHKE
crocoOCTBYeT (OPMHPOBAHHIO HAyYHOI'O MHUPOBO33PEHUS YUallUXCs, a TakXke KadecTB
MBIIICHHS], HEOOXOAUMBIX JUISI a[alTallid B COBPEMEHHOM OOIIEeCTBE.

['eomerpus siBisieTCsT OAHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OOIIero
o0pa3oBaHus, TaK Kak 00ecleyrBaeT BO3MOYKHOCTb M3YYEHHUS KaK JUCHMIUIMH €CTECTBEHHO-
Hay4YHOH HalpaBJIeHHOCTH, TaK U T'YMaHUTapHOM.

Jlornueckoe MbIIUICHHE, (HOpPMUPYEMOE MPH HM3YYCHHU OOYYAIOUIMMHCS MOHSTHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPKIECHUH B XOJlE peIICHUsS
TreOMETPUYECKUX 3a/a4, YMEHHME BBIIBUIaTb W ONPOBEPraTh THIOTE3bl HEMOCPEICTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUH 3aj7ad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH M3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTenbHOCTH 4denoBeka. OpueHTalus uyeloBeKa BO BPEMEHHU U INPOCTPAHCTBE —
HEO0X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (hopMa OTpaKEHUS OKPYXKAIOLIEr0 MUpA,
YCIIOBHE  YCHENIHOTO TIO3HAHWUS M aKTHUBHOTO IPEoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 00bEAUHSIET pa3Hble BUAbI YUEOHON U TPYI0BOI
NeSITeIbHOCTH, SBISETCS OJHUM M3 MPO(ECCHOHANBHO BaKHBIX KAauyecTB, IMO3TOMY aKTyalbHa
3agada (OPMHUPOBAHUS y OOYUAIOIIMXCSl NMPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYHNIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTHYECKON
NEeSITETHHOCTH 110 MHOTHUM HAIPABIICHHSIM.

Llenb ocBOEHMSI MporpaMMBbl yueOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUEHHS
— o0mieoOpazoBarenbHOE M OOIIEKYIBTYPHOE DPAa3BUTHE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUYECKUX T€OMETPHUECKUX 3HAHWH U
NeMCTBUH, CTIeU(UIHBIX T€OMETPHH, BO3SMOXXHOCTH YCIIEITHOTO TIPOIOJDKEHUST 00pa30BaHuUs 1O
CHELUHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUU.

[IporpamMa mo reomeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYEHA [UIA OOYYaIOLIMXCS
CpeIHeW IIKOJIbI, HE WCIBITHIBABIIMNX 3HAYMTENBHBIX 3aTPYAHEHHH Ha YpPOBHE OCHOBHOTO



obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
o0Iye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUHU U HEOOXOIUMBIE IS
KU3HH B COBpeMEHHOM oO1iecTBe. Kpome 3TOro, OHM UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPHUIO
6osee ri1yo0Ko, €cliu B JaJlbHEHIIeM BO3ZHUKHET HEOOXOAUMOCTh B F€OMETPUYECKUX 3HAHUSIX B
npodeCcCHOHATIBLHOM 1A TEIbHOCTH.

JlocTirkeHue e OCBOCHUS MPOrpaMMBbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3agad. [IpuopuTteTHBIMU 3aa9aMi OCBOCHUA Kypca «I'eomerpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KyJIbTYyphl H

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;

e (opMupOBaHME IPEACTABIECHUS O MHOIOTPAaHHMKAX M TejlaX BpALIEHUsS Kak o
BOXHEHIINX MAaTEeMAaTHYECKUX MOJENSX, [TO3BOJIAIOIIMX OMMCHIBATh U U3y4aTh pa3Hble
SIBJICHHUS OKPY’KAIOLIETO MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEPTEXKaAX, MOJEIAX M B PEaJbHOM MHUpE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

e OBJIQJICHHE METOJaMHU pEUIeHHs 3aJad Ha IOCTPOCHMS Ha H300pakeHHsIX
IPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yMEHHsS ONEPUPOBATH OCHOBHBIMH IOHATHUSMH O MHOTOTPAHHUKAX U
TeJIaX BpAIleHHs U UX OCHOBHBIMH CBOICTBaMU;

e OBJIQJICHUE aJNTOPUTMAMHU PEHICHUS OCHOBHBIX THUIOB 3aaay; (OpMHpPOBAHHE YMEHHUS
NPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KICHHS B  XOJ€  pEIICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
[IO3HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUHN, KPUTUYHOCTH MBIIIIJICHHUS;

e (dopmupoBanue (GpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBJICHUS T€OMETPUYECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEHN B
pEeaTbHBIX JKU3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYyIHpOBaTh WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
TFeOMETPUYECKUI  ammapaT Julsl peleHus MNpakTUKO-OPUEHTHPOBAHHBIX 3ajad,
UHTEPIPETHPOBATH U OIICHUBATH ITOYYCHHBIE PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBIISIETCS BKIIIOYEHUE B KYPC CTEPEOMETPUU

B HayaJle €ero U3yueHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
ornpeneN€HHBIM 00pa3oM OpraHu30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO M TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHPYET TNPOTEKaHWE HHTYWTHUBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipeamourenue OTAAETCS HAIISIHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NEeSITeTbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TMPEICTABICHWH Yy Y4YalmMXcs B  Kypce
CTEpEOMETPUH MTPOBOJIUTCS 32 CUET PEIICHHS 33/1a4 Ha CO3JIaHKME MPOCTPAHCTBEHHBIX 00pa3oB U
3ajjad Ha OINEPUPOBaHUE NPOCTPAHCTBEHHBIMU oOpasamu. Co3maHue oOpas3a MPOBOIUTCS C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAHNE 00pa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIJIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHuUsI.

OcHoBHBIE cojepaTenbHble JuHUM Kypca «[l'eomerpun» B 10-11 kjaccax:
«MHororpanHuKn», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBEY, «Tena BpameHus», «Bekropsr n
KOOPJMHATHI B IpocTpaHcTBey. DopMupoBaHue JOrMUECKUX YMEHUHN pacipeaessieTcs He TOJIbKO



10 COJCP)KATCIbHBIM JIMHUSAM, HO W TI0 TojaM OOYYeHHs Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHusl.

Conepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE NPEJAMETHBIM pPE3yJIbTaTaM OCBOCHHSI
paboueii mporpaMMbl, pacrpeeIEHHBIM 10 ToaM 00yUYeHHUs, CTPYKTYPHPOBAHO TAKMM 00pa3oM,
9TOObI  OBJAJCHHE TICOMCTPHUYCCKUMH  IMOHATHSMHA M  HABBIKAMH  OCYIIECTBIISIIOCH
HIOCJICZIOBATEILHO M TIOCTYIMATEIbHO, C COOJIOJCHHEM NPUHIMIA TPEECMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY I€OMETPUYCCKUX MPEACTABICHUIN 00yJarouXcs,
pacimpsis ¥ yriyossis e€, 00pa3ys IpOYHbIC MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun oTBoauTCs 2 yaca B Heaemnto B 10 kinacce u 1 wac B Hepento B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 ydeOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHM U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, MTapaJICIbHbIE U
CKpeluMBamoIuecs npsaMble. IlapaiienbHOCTs HPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
NapaJuleJbHbIE IPSIMBbIE B IPOCTPAHCTBE; IMAPAUICIBHOCTh TPEX NPIMBIX; MapaUICIbHOCTh
IPSIMOM M IJIOCKOCTH. YTJbl C COHANPABICHHBIMUA CTOPOHAMM; YroJI MEXKAYy IPSIMBIMU B
npoctpaHcTBe.  llapamienpHOCTH  IUIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajieNbHbIX m1ockocTel. IIpocreiime npocTpanCcTBEHHbIE (PUIYpBl Ha MIIOCKOCTU: TETPa3Ip,
KyO, mapajuieNenuIe; MoCTPOSHNE CeYeHUH.

IlepneHguKyISIpHOCTE  IPSAMOM M INIOCKOCTH:  NEPIEHIUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapauIeIbHBIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEPNEHIUKYJIAPHOCTH TPAMOM M IUIOCKOCTH, TEOpEMa O TMPAMON IEPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY HPSIMOM M IUIOCKOCTBIO; ABYTPAHHBIM yro,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpSIMOM 1O IUIOCKOCTH, NPOEKUHs (GUIypbl Ha IUIOCKOCTb.
[TeprieHAUKYJIAPHOCTD TUIOCKOCTEN: NIPU3HAK NEPIEHINKYIISIPHOCTH ABYX IIockocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

[lonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTIOIDAaHHHUKA, BBINYKIbIE U
HEBBINTYKJIbIE MHOTOTPAHHMKY; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yroapHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAKJIOHHAsI IPU3Mbl; OOKOBAs U IOJIHAS IOBEPXHOCTb IIPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoicrsa. Ilupamuaa: n-yronpHas
nupamMpsia, TpaHM W OCHOBAHME NHMpaMHbl; OOKOBas M TOJHAs IOBEPXHOCTb MHPAMUIbI;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuAa. OJIEMEHTHl INpU3Mbl W nupamuabl. [IpaBunbHbIe
MHOTOI'PAHHUKH: TOHATHE IPAaBUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IIpaBUIIbHAsS
NUpaMKJia; MpaBUiIbHAasl TPEyrobHasi MUpaMKia U IPaBUIbHBIN TeTpasap; kyO. [IpencraBienue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJeKa’Ap M ukocadap. CedeHus NOpuU3MBI U
MUpPaMULBL.

CuMmMeTpusi B NPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTENIBHO TOYKH, TMPSAMOM, MIIOCKOCTH.
DneMeHThl CUMMETPUH B IIUpaMuax, napaieienurnenax, IpaBuiIbHbBIX MHOTOTpAaHHHUKAX.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 6oxoBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTHU MPSAMOM NPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIBHON NMHUpaMUAbI, TeOpeMa O IJIom@aau yceu€HHo nupamuabl. [loHsTHe 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUJIOMIAAIMH IMOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KUIIACC

Tesa BpameHus



[MunuHapuueckas MOBEPXHOCTh, O00pa3ylolMe IWIMHIPHUUYECKONH IOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolMe KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKkol mnoBepxHOcTH. KoHyc: ocHOBaHuMe M BeplIMHA, OOpa3ymoollas U OChb; IUIOIIAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliue W BHICOTA; OCHOBAaHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. Bzaumuoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miouanb chepsl.

N3o00pakeHue e BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpA U KOHYCA.

KomOuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CcBOWcTBa 00BEMOB Tel. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0BEM mumHapa, koHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHApa (MapauieIbHO W TEPHEHAMKYISAPHO OCH), CEYCHHS KOHyca
(mapaiienbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CI0KEHNE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. PasjoxeHue BekTopa Mo TpEM HEKOMILIaHapHbIM BekTopam. [lpaBumio
napajuienenunena. Pemenue 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM IIPaBWII JCHCTBUI C BEKTOpaMHu.
[IpssmoyronbHas cucrema KoopauHaT B mpocTtpaHcTtBe. Koopaunarsl Bektopa. IIpocrelimue
3a/layd B KOOpAMHATax. Yroa Mexay BekTopaMmu. CKalsipHOE NpPOU3BEACHUE BEKTOPOB.
Boruncnenue yrioB Mexay NpsMBIMU U INIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIN METOJ IpU
peLIeHNH TeOMEeTPUUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHMs IporpamMmbl ydyeOHoro npeamera «MaremaTuka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IMO3UIMM OOydYarolmlerocs Kak aKkTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHHUM, MpOIEenyp TIpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUM € UX QYHKIMAMU 1 Ha3HAUEHUEM.

ITaTpuoTH4eckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUMCKOMN Tpa)KT1aHCKOW MACHTUYHOCTH, YBOKEHHS K MPOLLIIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MaTeMaTUKOB M POCCHMCKONM MaTeMAaTHYECKOM IIKOJIBI, K MCIOJB30BAaHUIO ITHX
JOCTHO)KEHUH B JPYyTrUX HayKax, TEXHOJIOTHUX, chpepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

JCTETUYECKUM  OTHOLIEHWEM K  MHpY, BKIIOYass OCTETHUKY  MaTEeMAaTHUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pelIeHUl, pacCyKIeHHH; BOCHPUUMYHUBOCTBIO K
MaTeMaTUYECKUM acleKTaM pa3JInYHbIX BUJI0B UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUs B HUHTEpecax
310pOBOTO U 0e30macHOro odpasa >KU3HH, OTBETCTBEHHOTO OTHOULIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe Bocnnuranue:

TFOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIIO0MUS; MHTEPECOM K pPa3INYHBIM
chepam npohecCHOHATTLHOM AESITEeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BbIOOp Oynyliel npodeccuu U peaar30BbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHMYecKOMy OOpa3oBaHUIO HU
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPHI, MOHUMAHHEM BIIMSHUS COIMAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
I00aMbHOTO  XapakTepa JKOJOTMUYECKUX  MpoOsieM; OpUEeHTalued Ha  [pUMEHEHUe
MaTeMaTHYeCKUX 3HAHWUN Ui pelIeHHs 3a/ad B 00JIACTH OKpYXKarolleil cpeabl, IUIaHUPOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEN CPEJIBI.

LleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH M OOILIECTBEHHON MPAKTHUKH, TOHUMaHUEM MaTeMaTHYeCKOW HAyKH Kak c(epsl
YeJI0OBEUYECKON JESTENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHMS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M HMCCIEIOBATEIBCKYI JEATEIBHOCTD
WHAUBUAYAJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI yUeOHOTO mpeamMeTa «MareMaTHKa
XapakTepU3YIOTCd  OBJAJICHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMi,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHBIMU — OliCMEUAMY,  YHUBEPCATbHbIMU — pe2yisamuUeHbLMU
oelicmeusmMu.

1) Vhusepcanvnvle noznasamensmsle oeticmeus, obecnevusaiom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUupa;,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKM MaTEMaTHYEeCKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEAENCHUSI MOHSATHUM;
yCTaHaBJIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCH(PHUKAINU, OCHOBAHHS JJIs1 0000IIeHNUs
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3a;

® BOCIPUHHUMATH, (POPMYTUpPOBATh U MPEOOPA30OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpHULaTeNbHbIE, eAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (paKTax,
JNAHHBIX, HAOMIOACHUSIX U YTBEPKACHUSX; MpEANiaraTb KPUTEPHH MJS BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JieNaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPHKACHUH (IpsMble
U OT TPOTHUBHOIO), BBICTpaUBaTh APryMEHTAIMIO, NPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJIEHUS U BBIBOIBL;

e BbIOMpaTh cnocob pemieHHss yd4eOHOM 3anauM (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOUpaTh Hanbosiee NOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHbIX
KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® CIOJNB30BaTb  BONPOCBI  KAaK  MCCIENOBAaTENIbCKUM  MHCTPYMEHT  IIO3HAHUS;
(dbopMynHupoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTHUBOPEUHE, MPOOIeMy, YCTaHABINBATh
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3Yy, APIYMEHTUPOBATh CBOIO IO3UILHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0BaHUE II0
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaThuyeckoro oObeKTa, SBIEHHS, Ipoliecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMu, SBICHUSIMHU, TIPOLIECCAMU;

® CaMOCTOATENHbHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaM
NPOBEIEHHOTO HAOJIOJICHUS, UCCIIEAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMIA;



IMMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC MTPOLECCCA, 4 TAKIKC BbIABUTATH ITPCATIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(UIUTHI MH(DOPMAIUK, JTaHHBIX, HEOOXOIUMBIX Ul OTBETAa Ha BOIIPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3jIM4YHBIX THUIIOB, aHAJIW3UPOBATH,
CHCTEMAaTH3HPOBATh M HMHTEPIPETUPOBATh MH(OPMAIHMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHMUS;

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B Pa3IMYHBIX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

2) VHhusepcanvhvie KOMMYHUKAMUGHbIE Oelicmeus, 00ecneuusarom c@hopmupoeanHoCcms

COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

BOCIIPUHUMAThb U ¢)OpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUSAMH U LECIISAMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI TOYKY 3PEHHUS B YCTHBIX U
INHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHUS 10 X0y PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3ybTaT;

B X0/1e 00CYKJIeHHUS 33a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOM TEMBI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALCJICHHLBIC Ha ITIOMCK PCIICHUA,
COIIOCTABJIAITb CBOU CYXKXKACHHUA C CYXXACHUAMU OPYIrUx YYaCTHHKOB JMajiora,
00HapY)XMBaTh pa3In4ue U CXOJCTBO IMO3UINHI; B KOPPEKTHOH opme HOopMyIUpOBaTh
pa3HOIIACHsl, CBOM BO3PaKECHUS;

NpEACTaBIATh PE3YJIbTAThl PCIICHUA 3aJa4r, OKCIICPUMECHTA, UCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS C Y4YETOM 3ajau NMpEe3eHTALUu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

NOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHONH W WHIMBUAYAJIBHOW pabOTHI
Npyd pemIeHuH Y4YeOHBIX 3a/1a4, NPUHUMATh IIeb COBMECTHOW JIEATEIbHOCTH,
IUIAaHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pacupenensTb BHIbI padoT,
JIOTOBAapMUBAaThCs, OOCYXJaTh MpOLECC M pe3ylapTaT padoThl; 0000IIaTh MHEHUs
HECKOJILKHX JTIOJIEH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W WHBIE); BBINOJIHATH CBOK YacThb PaOOTHI W KOOPAMHHPOBATH CBOHU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIaa B OOIIHIA
HPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlClo8bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIU.
Camoopranusaunus:

COCTaBJISITh TUIaH, AJITOPUTM pEIICHUs 3a/1a4H, BHIOMPATh CIOCO0 pelieHus ¢ yuéTom
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTpPOJIb:



e BJaJeTh HaBbIKAMM I[IO3HABATEIbHON peQIEeKCHH KaKk OCO3HAHUS COBEpLIAEMBIX
NEHCTBUIT M MBICIUTENBHBIX MPOLIECCOB, WX pe3ylbTaToB; BIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKO
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTb IIPU PEIICHUHU 3a]aud, BHOCUTb
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA U YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTHKEHUS WM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEIbHOCTH, HAXOAWTH OLIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb.

[IpuMeHsSTh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEIICHUH T€OMETPHUYECKHUX
3ajad.

OnepupoBaTb NOHATHUAMHU: NAPALIEIbHOCTh U MEPHEHAMKYISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE PacoI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh TOHATHUAMHU: JIBYTPAaHHBIA Yroj, TpaHH [ABYIPAaHHOTO Yyria, pedpo
JBYTPaHHOIO yIJjia; JMHEHHBIA yroJl ABYrPaHHOTO YIJIa; FpajycHas Mepa JByTpaHHOro yria.

OrnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOIPAaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUIIBLHBIM MHOTOTPaHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MMHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKH, BbIOMpas OCHOBaHHS I KjacCUUKAIIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHWKHU; TPABUJIbHBIE MHOTOTPAHHUKH, TPSIMbIE H
HAKJIOHHBIE IPU3MBI, TapaylIeIeUIIEeIbl).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHLMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Yys METO/I CIIEIOB.

CrpouTh ceueHUs: MHOTOI'PAaHHUKOB METOAOM CJIEJO0B, BBINOJIHATH (BBIHOCHBIE) IJIOCKUE
YepTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXXIEHME TE€OMETPUYECKUX BEIMYMH 10 oOpasuaM WiIn
QIropuTMaM, NPUMEHSS H3BECTHHIE AHATUTHYECKHE METOJbl IMPU PELIEHUH CTaHJapTHBIX
MaTeMaTUYeCKUX 3a7ady Ha BBIYMCIEHUE DPACCTOSHUN MEXAY IABYMS TOYKAMH, OT TOUYKH 0
IPSIMOM, OT TOYKHU J0 INIOCKOCTH, MEXKY CKPELIMBAIOIIMMUCS TPSIMbBIMHU.

Pemars 3amaun Ha HaxXOXJACHHE TEOMETPUYECKHX BEJIMYMH 10 oOpaslaMm WiH
aNIropuT™MaM, IMPUMEHSS HU3BECTHbIE AaHAJUTHUUECKHE METOJbl MPU PEHIeHHH CTaHAApTHBIX
MaTEeMaTUYECKUX 3a/lady Ha BBIYMCICHUE YIJIOB MEXKIY CKPEIIMBAIOUIUMUCS MPSMBIMHU, MEXIY
NPSIMO M TNIOCKOCTBIO, MEXY TUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Bbruncnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, MHpaMuia) ¢
npyUMeHeHHeM (GOpMyJ; BBIUUCISATH COOTHOIIEHUS MEXIy IUIOUIaJSMH IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh MOHATHSIMH: CHMMETPHsS B TPOCTPAHCTBE, ILEHTP, OChb M IJIOCKOCTh
CUMMETPUU; LIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatp, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsI PEHICHHS CTEPEOMETPUYECKUX  3ajad,
nmpearojgararomux HECKOJIbKO IMaroB pPCIICHUA, €CIIW YCIOBUA NPHUMCHCHHA 3aJaHbl B SIBHOU
dopme.

[IpuMeHATh MPOCTEHIINEe MPOrPaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1ay.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IIPUPOJE U JKHU3HU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJyYCHHBbIC 3HAHHS Ha MPAKTHUKE: aHAIM3UPOBATh PEalbHbIC CHUTYyallud H
NPUMEHATh M3YYCHHbIE TMOHATHS B  TPOLECCe TMOMCKA  PEHICHHS  MaTeMaTHYSCKH
chOopMyITHUPOBAHHOW MPOOIEMbI, MOICIUPOBATh PEATbHBIC CHTyallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HMCIOJIb30BAHHEM I'€OMETPHUUCCKUX TMOHSATHH U TCOPEM,
anmapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHUEM FeOMETPHYCCKUX
BEJTUYHH.

11 KJIIACC

OnepupoBaThb TIOHSITHSIMH WIMHAPHYECKAs MTOBEPXHOCTb, oOpazyroriue
WIHHAPHUYCCKOM MOBEPXHOCTH; IIMIIMH/IP; KOHUYECKask TOBEPXHOCTh, 00pa3yroIne KOHUIECKON
MOBEPXHOCTH, KOHYC; ChepruiecKas OBEPXHOCTb.

Pacrnio3HaBath Tena BpameHus (IHIUHIDP, KOHYC, cdhepa u map).

OOBACHATH CITOCOOBI MOJTYYCHHS TEJT BPAIICHHUS.

KrnaccudunupoBaTs B3aUMHOE pacrioiioKeHUEe CPEPhI U INTOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOI CErMEHT, OCHOBAaHHWE CETMEHTA, BHICOTA CErMEHTAa,
IIaPOBO# CJIOHM, OCHOBAHKE IIIAPOBOTO CJIOs, BBICOTA IIAPOBOTO CJIOS; MAPOBOW CEKTOP.

Bbruuciate 00bEMBI M TUIOMIAANM TIOBEPXHOCTEH Te BpAlllEHHs, TEOMETPUUCCKUX TEN C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATHAMH: MHOTOTPAHHHK, BIUCAHHBIH B chepy M OMHMCAHHBIA OKOJIO
cdepsr; chepa, BIMcaHHAs B MHOTOTPAHHUK HITH TEJIO BPAIICHUSI.

BBIUUCIIATE COOTHOMICHHUS MEXY TUIOMAASIMU TOBEPXHOCTEH M 00bEMaMH MOITOOHBIX
Tl

N300pakaTh u3ydaemble (GHUTypsl OT PYKH H C TPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) TUIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI
CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHU.

W3BnekaTh, HHTEPIIPETUPOBATh M MPEOOPa30BBIBATE HH(OPMAIIMIO O MPOCTPAHCTBEHHBIX
TFEOMETPUYUCCKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEIKaX U PUCYHKAX.

OnepupoBaTh MOHIATHEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE IEHCTBHS CIIOKEHUSI BEKTOPOB, BHIUNTAHHS BEKTOPOB W YMHOXEHHUS BEKTOPA
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBAMHU OHH 00J1a/1a10T.

[TpuMeHSTH IPaBUIIO TTApaJICIICITUITC A,



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B IMPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIy BEKTOpPaMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB W MPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI MEX/Y BEKTOPAMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensiTh reoMerpuueckue (akThl IS PEIMICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pematp mpocreiinye reoMeTpUUeCKre 3a1a4M Ha TPUMEHEHUE BEKTOPHO-KOOPAHMHATHOTO
METO/A.

Pemrate 3amaum Ha JI0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TEOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJrOPUTMaM, IPUMEHsISI U3BECTHBIE METOMBI NIPU
pEIIeHNH CTaHIaPTHBIX MAaTEMATHYECKHX 3a7ad.

[TpuMeHSTh TPOCTEHIINE MPOTPAMMHEIC CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1au.

[lpuBOAUTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TMPHUPOAEC U IKHU3HH,
pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATHh PEAJbHBIC CUTYAIlMH U
OPUMEHSATh  HM3YYCHHBIC TOHATHS B  MPOLECCE IMOWCKA  PEIICHUS  MaTeMaTHYeCKH
cOpMYITMPOBAHHOW TPOOIEMBI, MOICIUPOBATh pPEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICIOBATh TIOCTPOSHHBIC MOJEIU C WCIOJB30BAHUEM T'€OMETPHUYSCKUX TOHSITHH M TEOpPEM,
anmapara aJreOpsl; peniaTh MPaKTUICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUCCKUX
BCJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
1 BBenenue B ctepeoMeTpuio 10 bubnrorexa LIOK
A P P https://m.edsoo.ru/1c209e37
[IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. Bu6mmoreka [JOK
2 . 12 1
[MapamienbHOCTh MPSIMBIX M TIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [leprieHAMKYIAPHOCTD NPAMBIX U 12 bubnnorexa [JOK
IUIOCKOCTEN https://m.edsoo.ru/1c209e37
4 VYTl MeXAy NPSAMBIMHU U TJIOCKOCTSIMU 10 1 bubmroreia LIOK
AY TP https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
5) M 11 1
HOTOTPAHHIIE https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
N 1
0 OObEMbI MHOTOTPaHHHIOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHUs], pACCTOSIHUS U YTJIbI 4 1 bubmmorexa LOK
P ' P r https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThbI
pecypchbl
bu6mmoreka [IOK
1 T 12
c1a Bpattieti https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
2 O0Bé 5 1
peMBLTET https://m.edsoo.ru/1c209e37
3 BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 bubmmorexa [IOK
P pA poctp https://m.edsoo.ru/1c209e37
4 [ToBTOpEHHE, 0000IICHUE, 7 1 bu6mmoreka [IOK
cucTeMaTu3anus 3HaHUI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOTPAMME



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

10 KJIACC
Ne KoyuuecTBo yacos Nara D1eKTpoHHbIe HUPPOBLIE
) Tema ypoka Konrpoububie IIpakTuueckue oOpasoBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoTbI padoThbI pecypchl
OCHOBHBIC TIOHATHS CTEPEOMETPHHU:
TOYKa, MpsiMasi, IIIOCKOCTb,
I
I usoGpremur ma prcymcax: . Brmorora LIOK
p pHcyH o https://m.edsoo.ru/aecc77cd
M300paKeHHS TUIOCKOCTEH,
HapauIeIbHBIX MPSIMBIX (OTPE3KOB),
CepeIMHBI OTPEe3Ka
11 :
> 1P H https://m.edsoo.ru/2d8a9¢c99
npsiMasi ¥ IJI0CKOCTh
N300
;| Emeon |
erer Tep ! https://m.edsoo.ru/db685e73
IPSIMO# U TUTOCKOCTH
3HaKOMCTBO C MHOTOTPaHHUKAMH,
n300pakeHre MHOTOTPaHHUKOB Ha bubaunorexa [JOK
4 1
PHCYHKaX, Ha MPOCKIIMOHHBIX https://m.edsoo.ru/a63959ed
YepTeKax
HauanbHble cBenieHHs 0 Kyoe u bubmuoreka [IOK
5 . 1
nupamMuie, uxX pa3BEPTKH U MOJEIU https://m.edsoo.ru/b30dff38
6 CeyeHuss MHOTOIPAaHHUKOB 1 Bubmmorexa [IOK
P https://m.edso0.ru/3d8ffd32
7 ITousiTue 00 aKCHOMATHYECKOM 1 bu6nunorexa LIOK



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

https://m.edsoo.ru/0cc5c4fe

IIJIOCKOCTEN

8 AKCHOMBI CTEpPEOMETPUN bubmmorexa LIOK
https://m.edsoo.ru/239c8cb4
9 CrnencTBus U3 aKCUOM bubmorexa LIOK
https://m.eds00.ru/65c6b106
10 [IpuMeHeHne akCuOM CTEpEOMETPUH Bu6muoteka [JOK
Y CJICJICTBUII U3 HUX https://m.edsoo.ru/258fc245
B3aumMHoe pacronoxkeHue npsMbIx
B IIPOCTPAHCTBE: MEPECEKAIOIUECS, Bu6moteka [IOK
11
HapauIelbHbIC M CKPEIINBAIOIIUECS https://m.edsoo0.ru/1a2520f6
npsiMble
[TapannensHOCTh NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
12 napajuiesibHble III)pHMII))Ie B Bubmmorexa IOK
https://m.edso0.ru/93ad36b3
IPOCTPAHCTBE; NapAJIIEIBbHOCTD
TPEX MPSAMBIX
13 [TapayuieabHOCTB IPSAMON U bubmuoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/ee1d19b9
14 VYrael ¢ coHanpaBIE€HHBIMU bubmuoreka [IOK
CTOpOHAMH https://m.edsoo0.ru/9f4071b9
15 [TonsaTHe yrina mexay nNpsMbIMU B bubmmnoreka HOK
POCTPaHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubnnorexa [JOK
IPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapaeapbHOCTh IIIOCKOCTEH: bu6muoreka [JOK
napaelbHble TUIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapaIeTbHBIX bubnuotexa [JOK

https://m.edsoo.ru/e504d656
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[Ipocreiine npocTpaHCTBEHHBIE

19 (GUTyphI Ha TNIOCKOCTH: TETPAdIP bubmmorexa LIOK
’ https://m.edsoo.ru/4a28dc02
KyO, ImapasuiesenuIie
20 [Toctpoenue ceuenuit Bubmmorexa IOK
https://m.edsoo.ru/1d434d0f
21 Pemienue 3amay Ha mocTpoeHue bu6nmoreka [IOK
ceveHuit https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota no teme
99 "[IpsiMbIe ¥ TIJIOCKOCTH B bubnnoreka [JOK
npocrpancTse. [lapamieapbHOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTEH"
[lepnieHAMKYASAPHOCTD MPAMOUN U
23 HJI(F))CKO(S’IFI/IZ}ll'IeppHeH,HI/IKyIJ)'I}IpHHe brbmmorexa LIOK
https://m.edsoo.ru/b19f6a5d
psIMbIE B IPOCTPAHCTBE
24 [Ipsimble mapasuienbHbIE U Bu6moteka [JOK
HEePICHANKYIISPHBIC K MIIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 3aauM Ha OpsiIMblE TIapajuIeIbHbIE U bubmuoreka [IOK
NEePIEeHANKYIISPHBIE K MTIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHauKyIsIpHOCTH bubmmnoreka HOK
IPSIMOH | TUTIOCKOCTH https://m.edsoo.ru/f85bfc46
[IpnmeHeHnne npusHaka
27 neppneHnHKyns[;)Hocm PSIMOH | bubmmorexa LIOK
https://m.eds00.ru/79165d15
IJIOCKOCTH
28 TeopeMa o npsmoit bubmuorexa [IOK
HEePICHIUKYIISPHON TNIOCKOCTH https://m.edso0.ru/635c5087
29 IIpuMeHeHne TeopeMBI O IPIMOU bubmuoreka [JOK
HEepIEHIUKYISPHOM MI0CKOCTH https://m.edsoo.ru/bd3745f8
30 3aaun Ha TEOpeMY O MPSMOI bu6mmoreka [JOK



https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
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MEPIECHINKYIISIPHOMN TIIOCKOCTH

https://m.edsoo.ru/7d18834b

31 [lepnennuKynsip ¥ HaKJIOHHBIE Bubmmorexa [IOK
https://m.edso00.ru/33c477d3
32 PaccTosiHME OT TOYKH 10 MIIIOCKOCTH bubmorexa LIOK
https://m.edsoo.ru/66fefadd
33 Paccrostnue ot npsimoit 10 Bu6muoteka [JOK
IJIOCKOCTH https://m.edso0.ru/a5b7b8e3
34 Pemenue 3agau bubmroreia LIOK
https://m.edsoo.ru/dbee22bc
VYIubl B IPOCTPAHCTBE: YIOJl MEXAY bubnuoreka [IOK
35 .
IPSIMO# U TTOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj Bu6moteka [JOK
JIBYTPaHHOTO yTiia https://m.edsoo.ru/5fa0b3ce
37 JIuHeHbIN yroa IBYrpaHHOTO yria Bubmmorexa IOK
https://m.edsoo.ru/c7c777ed
38 [TepnieHIUKYIAPHOCTD MIOCKOCTEN bubamorexa [IOK
https://m.edsoo.ru/ec3e2da3
39 [Ipu3Hak nepneHauKyIsIpHOCTH bubmmnoreka HOK
JIBYX TUTOCKOCTEH https://m.edsoo.ru/ed9e2a8e
IIprumeneHne npu3Haka
40 Heppl'lef-II[iIKy?I}I]II))H(?CTI/I IBYX Bubmmorexa IOK
N https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEN
41 TeopeMa 0 TpEX nmepneHAUKYIApax Bubmmorexa HOK
https://m.edsoo.ru/e4972cdc
but6mmorekxa [IOK
42 Obpartias Teopema https://m.edso0.ru/52188a7d
43 [IpuMeHeHue TeopeMsl 0 TPEX bubmuoteka [IOK

NEePHEHANKYIIAPax

https://m.edso0.ru/9f246736
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KonTtponpsHas pabora mo Temam
"[leprieHAUKYIAPHOCTD MPSIMBIX U 1 1 bubmuorexa [IOK
wiockocteit" u "V IIbl MeXIy https://m.edso0.ru/5h971ef3
MPSIMBIMU U TUIOCKOCTSIMH"
IToHsiTHE MHOTOTpAaHHUKA,
E/I(I:{I:)(::)I;;I;H?{jf;e}i};yxnme u 1 bubmmorexa LIOK

’ https://m.edso0.ru/2d24e873
HEBBIITYKJIbIE MHOTOTPaHHUKU;
pa3BEpPTKa MHOTOTPAaHHUKA
[Ipu3ma: N-yronpHas npu3ma; rpaHu
Y OCHOBAHUS [IPU3MBIL; IIpsAMast U 1 Bbu6moteka LJOK
HAKJIOHHAs [IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJIHASI TOBEPXHOCTh MPU3MBbI
[Tapannenenunen, npsaMOyroJibHbII 1 bubmmoreka [JOK
napaJuleNIeuIe] U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamuia: N-yroipHas Mupamua,
TpaHU U OCHOBaHUE MUPAMHUJIBI;
613)K03a51 Y TIOJTHAast HOBSpXHjCTB 1 bubmmorexa LIOK

https://m.edsoo.ru/fblcd0a5
MTUPAMHU/IBI; PABUITBHAS U
yCeuy€HHas nupaMua
[TpaBuIIbHBIE MHOTOTPaHHUKHU:
MIOHSTHE TTPABHILHOTO
MHOT'OI'PAHHUKA; TPABUIIbHAS bubmmnoreka HOK
1
npu3Ma U MpaBUIbHAS TUPAMUJIA; https://m.edso0.ru/074c8865
NpaBUJIbHAS TPEYroJIbHAs TUPaMHUIA
Y TIPaBUJILHBIN TETPadp; KyO
loems e
P + OFTEDAD. https://m.edsoo.ru/a0fdd5bf

JOJIEKa’Ip U UKOCAdIP.
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CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETPHS OTHOCUTEIIBHO TOUKH,
MPSAMOM, TIIOCKOCTH. DJIEMEHTHI bubnuorexa [IOK
CHMMETPHH B IIMPAMHIAX, https://m.edsoo.ru/b9e777d9
napajuieJienune1ax, NpaBuiIbHbIX

MHOTI'OIrpaHHHUKax

BbruncieHue 371eMeHTOB
bu6nmoreka [IOK

1 pEO 1
MHOTOTPAHHHIKOB: pebpa, https://m.edsoo.ru/6cdbecef

AuaroHaliv, yribl

[Tnomans 60KOBO MOBEPXHOCTH U

IOJIHOU MOBEPXHOCTH IIPSIMOU
P P bubmuoreka [{OK

MPHSMBL, TUIOTHAE OCHOBATIHH, 1 https://m.edsoo0.ru/37d84157

TeopeMa 0 OOKOBOI MOBEPXHOCTHU
MPSMOM MPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOBEPXHOCTH IIPaBUIIbHOU

NHpaMHUIbI, TEOPEMa O TUIOIIAIN 1 Bubmmorexa IOK
. N https://m.eds00.ru/5603e30b
OOKOBOI OBEPXHOCTH YCEUEHHOMN
HpaMUIBI
KonTposnbHas pabota no teme 1 1 bubmmnoreka HOK
"MHOrorpaHHUKH" https://m.edso0.ru/a95f5c04
. bubnuoreka [IOK
Homsrite 06 00nEme 1 https://m.edsoo.ru/7ad0020b
O0BEM TUpaMHUTBI 1 bubmmorexa [IOK
https://m.eds00.ru/235171b3
[Tpocreiimue 3agaun Ha 00BEM 1 bu6muoreka [JOK
HpaMUIBI https://m.edsoo.ru/f47dfefd

Pemenue 3agau Ha 00BEM 1 bu6nunorexa LIOK



https://m.edsoo.ru/b9e777d9
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HpaMHUIBI https://m.edso0.ru/79¢10312
60 [TpomesxyTounast (rogoBas) 1 bubnuorexa [JOK
aTTecTanus https://m.edsoo.ru/2faadc3f
. bu6nmoreka [IOK
o1 OObEM MpH3MEL 1 https://m.edso0.ru/79853608
62 3anauyn Ha 00BEM TPU3MBI 1 bubmorexa HOK
https://m.edso0.ru/1e053890
63 Pemenue 3a1au Ha BeIYKCIIEHUE 1 bu6nmorexa LIOK
00BbEMA IPU3MBI https://m.edsoo.ru/482d3f51
64 KoHTpoibHas pabota 1o Teme 1 bubnnorexa [JOK
"OOBEMBI MHOTOTPaHHHKOB" https://m.edso0.ru/28a6573c
[ToBTopenue, 0600IEHNE
65 CHCTEMaTH3aIus 3HAaHUMA. 1 bubnunoreka LIOK
[MocTpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOIPAHHUKE
[ToBTOpEeHnue, 06001mEeHNE
CUCTeMAaTH3alMsl 3HAaHUH.
66 BLIqHCJIeHHeraCCTos[HI/Iﬁ: MEXTY 1 bubmmorexa LIOK
https://m.edsoo.ru/f7792ba9
JIBYMSI TOUKaMH, OT TOYKH JI0
IpsAMOit
67 Boruncnenue yrioB Mexy 1 bubmmnoreka HOK
CKPEIINBAIOIIUMHUCS TPSMBIMH. https://m.edso0.ru/b9146bc0
68 Beluncnenue yrios MEXAy IpsIMOU 1 bubmuoteka [IOK
U TUIOCKOCTBIO. https://m.edso0.ru/56765e8b
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bceero U3YyYeHUS
padoThI padoThI pecypcel
Cdepa u map: eHTp, paamyc,
1 JTMaMeTp; TUTOIAdb TTIOBEPXHOCTH 1 bubmorexa OK
’ https://m.edsoo.ru/0341bc2b
cdepsl
B3aumuoe pacnionoxxeHue chepsl

5 U INIOCKOCTH; KacaTeIbHas 1 bubmuoreka [{OK
IUIOCKOCTH K cepe; MIoIan https://m.edsoo.ru/bed12a43
chepnl

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

4 00pa3yromue MUJINHIPUIECKOM 1 bubmuoreka [IOK
MIOBEPXHOCTH, OCh https://m.edsoo0.ru/6054b8cl
[UIMHIPUYECKON TTOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MOBEPXHOCTh, 00pa3yrolas 1 ockh; 1 bubmmnoreka HOK
IJIOIIAAb OOKOBOM U ITOIHOMN https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N300paxeHne NUINHAPA HA
mI0CKOCTH. Pa3BépTka MUIUHIpA.

6 Ceuenns HI/IJ‘II/IHJI;)a nn:cxocifo 1 bubmorexa [IOK

. ’ https://m.edsoo.ru/016e25eb
napauIeIbHON HITH
MEPIICHIUKYIIIPHOW OCH IIAJIMH/Ipa
7 Konnueckast moBepXHOCTb, 1 bu6nunorexa LIOK
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00pa3yrolne KOHMYEeCKOM
MIOBEPXHOCTH, OCh U BEPIIHHA
KOHHYECKOW TTOBEPXHOCTH

https://m.edso0.ru/c94ba09b

Konyc: ocHOBaHue U BepIMHa,

bubnunoreka LIOK

8 06pa3y1§)ma51 u ch; IJIOIIAIb https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJHON IOBEPXHOCTH
Y ceu€HHbI KOHYC: 00pa3 ue

9 U BBICOTA; OCHOB}EllHI/DI II/I) 63}2?21;1 bubmmorexa LIOK

’ https://m.edsoo.ru/1468bab3
MIOBEPXHOCTh
N3o006paxeHune KoHyca Ha
mI0cKkocTy. Pa3Béprka Konyca.

10 Ceuenus KOHyca INIOCKOCTBIO, bubnuoreka [IOK
napauieIbHOW OCHOBAHHMIO, U https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPILUHY

11 KombOunanus ten BparieHus u bu6nmorexa LIOK
MHOTOTPaHHHKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbIA

12 okono cepsr; chepa, BucaHHAS B bubnnorexa [JOK
MHOTOTPaHHHK WJIU B TEJIO https://m.edsoo0.ru/0b136158
BpallleHus

13 ITonsitue 06 00béMe. OCHOBHBIE bu6mmoteka IIOK
CBOICTBA 0OBEMOB Tl https://m.edsoo.ru/26a03fb7

N bubnuotexa [JOK

14 OOBEM HHRAP, KoHyCa https://m.eds00.ru/5513d87b

15 O06BEéM mapa u miomaas cheps Bubmmorexa HOK

https://m.edsoo.ru/d189bde2

16 [TonoOHbIe TeNa B MPOCTPAHCTBE. bu6mmoreka [IOK
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COOTHOIICHUS MEX/TY IUIOIASIMHU
MOBEPXHOCTEH, 00bEMaMuU
IMONOOHBIX TEN

https://m.edso0.ru/810cfleb

KonTtponpsHas pabora mo Temam

bubnunoreka LIOK

17 HT " "06
e,J,Ia BPATICHILL 1 LDBENb! https://m.edsoo.ru/4a33a8ab
TeN
BekTtop Ha miockocTy U B bubnuorexa [JOK
18
IPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CI10’)keHHE ¥ BBIYMTAHHUE BEKTOPOB bubmroreia LIOK
P https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHUCIIO brbmmorexa LIOK
p https://m.edsoo.ru/dee379eb
o Paznoxenune BekTopa 1o Tpém Bubmiorexa LIOK
HCKOMIIJIAaHAPHBIM BEKTOpPAaM.
flatap p https://m.edsoo.ru/a28fd74e
[IpaBuio napamenenumnena
PUMCHCHHOM TP Aene © https://m.edsoo.ru/5a827900
BEKTOpaMHU
[IpssmoyronbHas cucrema
OOPA . CrTOpa. https://m.edsoo.ru/48db7058
[Ipocreiimiue 3anauun B
KOOpJAMHATAX
2| Coamproe mpomimenonns buomorera LIOK
P P A https://m.edsoo.ru/725effc4
BEKTOPOB
o5 Boruncnenue yrioB Mexy bu6muoreka [JOK

MMPSAMBIMHA U IIJNIOCKOCTSAMU

https://m.edsoo.ru/8efbe78e



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/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KoopanHaTHO-BEKTOPHBIN METOJ

bu6nunoreka LIOK

26 1Y PEILICHHH EOMETpHHEciutX 1 https://m.edsoo.ru/d3alfe30
3a1a4
Pemenue 3anau 1o teme

27 "BekTopsl I/II[KOOpI[I/IHaTLI B 1 Bubmmorexa IOK

. https://m.edsoo.ru/77¢c22fc5

MIPOCTPAHCTBE
[ToBTOpEHME, 0000IICHUE U

28 CUCTEMAaTHU3alIMs 3HAHUH. 1 bubnuorexa [IOK
OcHoBHbIC GUTYpBI, (HAKTHI, https://m.edsoo.ru/1780ba5d
TEOpPEMBI Kypca IIaHUMETPUN
[ToBTOpEHME, 0000IIICHUE 1

29 cHUCTEMaTH3alMsI 3HAHUH. 1 bu6nmoreka LIOK
OcHOBHBIC BUJIBI 33]1a4 Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPHH

30 [TpomexyTouHnas (rogoBas) 1 bubnnorexa [JOK
aTTecTanus https://m.edsoo.ru/7491efe0
IToBTOpenue, 0000IIEHIE U

31 CI/ICTCI\/II)aTI/IBaI_[I/I}I 3IEHI/H7I. MeTtonel 1 bubmorexa HOK

https://m.edsoo.ru/4dffdad7

pelieHus 3a1a4 U3 MIaHUMETPUU
[ToBTOpenue, o6odIIeHNE 1

32 cHUCTeMaTU3alrs 3HaHH. 1 bubnuoreka [IOK
OCHOBHBIC 331241 Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUU

but6mmoreka [IOK

33 Pemerme 3a/ia. 1 https://m.edsoo.ru/ec24dfc2

34 [ToBTOpeHnue, 06001IeHNE U 1 bubnunorexa LIOK
cUCTEMATH3aLUs 3HAHUN https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 34



https://m.edsoo.ru/d3a1fe30
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
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

[NPOT'PAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

AranacsH JI.C., byry3oB B.®. u ap. ['eometpus, 10—11: yaeOnuk 11st 001meodpa3oBaTeIbHBIX
yupexaenuit. — M.: IIpocseuenue, 2018.
METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Aranacsa JI.C., byry3oB B.®. u ap. I'eomerpus, 10—11: yueOnuk m1st o61eo0pa3zoBaTeIbHbIX
yupexaenuid. — M.: [Ipocsemenue, 2018.

2. YuebHnoe m3nanue «IIporpamMmmel o01eoOpazoBatenbHbIX yupexaenuii: ['eomerpus. 10- 11
ki.»/ Coct. T.A.bypmucrtpoBa. — 2-¢ u3a.— M. IIpocsemenne, 2009.

3.3uB b.I'., Meiinep B.M., baxanckuit A.Il. 3agaun no reomerpun aisa 7-11 kmaccos. — M.:
IIpocsemenue, 2003.

4. Kosanena I'.I, Ma3zyposa H.U. I'eomerpus. 10-11 kmaccel: TeCThl 11l TEKYILIETO U
o006o6maromiero KouTpoisi. — Bonrorpaa: Yuurens, 2006.

5. KoBanesa. [loypounsie pa3zpabotku no reomerpuu. 10 -11kmnacc. Bonropazg 2007

6. ExxeHenenbHOE yueOHO-METOIMUECKOE MTpHIIoKeHHE K razere «IlepBoe ceHTsops»
Maremaruka.

7. Hay4HO-TE€OpETUYECKUI M METOMYECKHAN KypHaI «MaremMaTrka B IIKOJIE.
8.3uB b.I'. [lunaktnueckue matepuainsl. ['eomerpus. 10 knacc.- M.: I[Ipocsemenue, 2009.
9. 3uB b.I'. lunaktuueckue matepuainsl. 'eomerpus. 11 kiacc.- M.: IIpocsemenue, 2009.

10. 3uB b. I'., Meiinep B. M. 3agauun no reomerpun. 7-11 kiaccsl. - Mocksa. [IpocBerienue.
2003.

11. 1O. A. T'nazkos, U. U. IOauna, B. ®. byry3os 'eometpust: Pabouas Terpanp. 10 kiacc:
nocobue JIsl ydanmxcs oomeo0pa3zoBaTenbHbIX yupexaeHuil. - M.: [Ipocsemenue, 2010.

12.10. A. I'mazkos, U. U. IOnuna, B. ®. byry3oB ['eomerpust: Pabouas teTpans. 11 kmacc:
nocoOue JyIsl yqammxcs 001eoopa3oBaTenbHbIX yupexaeauil. - M.: [Ipocsemenue, 2010

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. Wutepuet-pecypc «OTkpbITas MmaTreMatuka. Ctepeomerpusi». — Www.college.ru.
2. Nutepuer-pecypc «Enunas komiekius nudpoBbIX 00pa3oBaTEIbHBIX PECYPCOBY. —
3. Nutepuer-pecype «OTKpHITHINA OaHK 33JaHHI 110 MaTEMaTHKE». —
http://mathege.ru:8080/or/ege/Main.

4. MynbpTuMenuiinbie pesentamnuu. http:// mat.1september.ru (caiit razers
«MaremaTuka)
5. http:// festival.1september.ru (¢pecruBans neparormueckux uaei «OTKPBITHINA YPOK»

(«ITepBoe ceHTSOPsI»)).


http://mathege.ru:8080/or/ege/Main

6. www.eidos.ru/ gournal/content.htm (Mutepuer - xypHan «DHmoc»).

7. WWW.exponenta.ru (oopa3oBaTeIbHbIM MAaTEMAaTHUECKHUI CAlT).

8. kvant.mccme.ru (anekTpoHHast Bepcust xkypHaia «KBaHT».

a. www.math.ru/lib (s;mexTpoHHas MaremaTHuecKas OHOIHOTEKA).

9. http:/school.collection.informika.ru (enunas xosutekIys UPPOBBIX 0Opa30BATEIBHBIX
pECypCOB).

10.  www.kokch.kts.ru (on-line tectupoBanue 5-11 xiaccer).

11.  http://teacher.fio.ru (memaroruueckas Mactepckas, ypoku B IHTepHETE M Apyroe).
12.  www.uic.ssu.samara.ru (myreBoaurens «B Mupe HayKkn» ISl IIKOJIbHUKOB).

13.  http://mega.km.ru (Merasumuknoneaus Kupunia u Medoaus).

14.  http://lwww.rubricon.ru, http://www.encyclopedia.ru (caiiTel « DHIUKIOTIETUIT).
15.  https://skysmart.ru/

16. https://eqge.sdamgia.ru/

17. https://resh.edu.ru/subject/51/



https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/




