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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yuebHOro Kypca «l'eomerpus» 6a30Boro ypoBHs ais oOyuatommxcs 10 —
11 kmaccoB pa3pabotaHa Ha ocHoBe DenepalbHOrO TrocyIapCTBEHHOIO 00pa3oBaTENbHOIO
CTaHJapTa CpeaHero odmiero oOpa3oBaHus, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUA,
HPEIbBIAEMBIX K MaTeMaTHUECKOMY 00pa30BaHMIO, U TpaJuLMi poccuiickoro oOpa3oBaHusl.
Peanmauml IporpaMmal o0ecIieynBaeT OBJIaACHHUC KIIFOUCBBIMH KOMIICTCHIIUAMU,
COCTABJIAIOLIMMH OCHOBY JJIsi CaMOpPa3BUTHsI M HENPEPhIBHOTO 0O0pa30BaHMs, LEIOCTHOCTb
06H_I€Ky.HBTypHOI‘O, JIMYHOCTHOTI'O M MTO3HABATCIbHOI'O pa3BUTHA JIMYHOCTH o6yqa}0mnxcs1.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocth yueOHOro Kypca TeOMETpPHM Ha YpPOBHE CpeIHEro ooOmero oO0pa3oBaHUS
00yCIIOBJIEHa MPAKTUYECKOW 3HAYMMOCTHIO METAlpeIMETHBIX M MPEJIMETHBIX pPEe3yIbTaToB
00y4YeHHsI TECOMETPUH B HAIIPABICHUH JIMYHOCTHOTO Pa3BUTHA OOydarommxcs, GopMupoBaHUs
(GyHKIIMOHATBHOW MaTeMaTHYeCKOW T'PaMOTHOCTH, M3YyYEHHUS APYTUX Y4YEOHBIX IUCHUIUIMH.
Pa3Butne y oOywarommxcs HpaBWIBHBIX HPEJCTABICHUN O CYLUIHOCTH M INPOMCXOKICHUU
FEOMETPUUECKUX a0CTPaKIIHii, COOTHOIIIEHUH PEaTbHOI0 M UICALHOT0, XapaKTepe OTPasKeHUs
MAaTeMaTUYECKON HAYKOW SIBIICHUH U IIPOLIECCOB PEATIbHOTO MUPA, MECTE TEOMETPUU B CUCTEME
HAyK M pOJM MATEeMAaTHUYECKOTO MOJCIUPOBAHMS B HAYYHOM IIO3HAHMM U B MPaKTHKE
CHocOOCTBYeT (OPMHUPOBAHHMIO HAYYHOTO MHPOBO33PEHUS YyUAIIUXCS, a TaKKe KadecTB
MBIIUICHHSI, HEOOXOIUMBIX JJISl /1allTAllii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBnseTcs OAHUM U3 0a30BbIX MPEIMETOB HA YPOBHE CpPEIHEr0 OOILEero
o0pa3oBaHMs, TaK KaKk OOECeurnBaeT BO3MOKHOCTh M3y4YEHHS KaK AUCIMILIUH €CTeCTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTapPHOM.

Jlormdeckoe MbllUIeHHE, (HOPMUPYEMOE MPU U3YYCHUU OOYYAIOIIMMUCS MOHSITHHHBIX OCHOB
FEOMETPUM W TIOCTPOEHUU IIEMOYKU JIOTMYECKUX YTBEPKACHUM B XOJ€ pelIeHUd
FEOMETPUUECKUX 3a/lay, YMEHHE BBIIBUTaTh W ONPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIb3YIOTCSl MPU PEIIEHUU 3a7ad €CTECTBEHHO-HAyyHOro LMKJIA, B YAaCTHOCTU U3 Kypca
(hU3MKH.

YMeHue OpueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO pPOJIb BO BCEX O0JIACTAX
JesITeIbHOCTH yenioBeka. OpHeHTalMsl YeJIoBeKa BO BpEMEHHU U IPOCTPAHCTBE — HEOOX0MMOe
YCIIOBUE €ro COLMAIBHOrO OBbITHS, (opMa OTpak€HUs OKpPYXKAlOIIero MHpa, YCIOBHE
YCIIEHIHOTO MO3HaHMS M AaKTUBHOIO MpeoOpa3oBaHus JAeUCTBUTENbHOCTH. OmnepupoBaHue
IPOCTPAHCTBEHHBIMM  oOpa3aMu  00beOuHSeT pa3Hble BUAbl Y4eOHOM U  TpyaoBOHU
NeSITeIbHOCTH, SBISAETCS OJHUM M3 NPOQPECCHOHATBHO BaXKHBIX KauecTB, MOATOMY aKTyallbHa
3aa4a GOpMUPOBaHUS Y O0yYaIOUIUXCSl IPOCTPAHCTBEHHOTO MBIIUIEHUSI KaK Pa3HOBUIAHOCTH
00pa3HOro MBIIUIEHUSI — CYUIECTBEHHOI'O KOMIIOHEHTa B IOJATOTOBKE K MPAKTHYECKOM
JeSITEIbBHOCTH 110 MHOTHM HaIlPaBJICHUSM.

Ilens ocBoeHUs mporpamMmMmbl yuyeOHOro kypca «l'eomeTrpusi» Ha 06a30BOM YpOBHE OOyueHHs —
00111e00pa3oBaTeIbHOE U OOMICKYJIBTYPHOE pa3BUTHE OOy4YalOIMUXCA Yepe3 oOecredeHue
BO3MOXXHOCTH NPHOOPETEHUSI U MCIIOJIB30BaHUS CUCTEMAaTHUECKUX M€OMETPUUECKUX 3HAHUHN U
neicTBUl, cnenupUYHbIX T€OMETPUH, BO3MOKHOCTH YCIENIHOIO MPOAOKEHHUsS 00pa3oBaHUs
0 CHEUATBHOCTSAM, HE CBA3aHHBIM C MPHUKJIAJHBIM HCIIOIB30BaHHEM T€OMETPHH.

[IporpamMma mo reomeTpuu Ha 0a30BOM YpOBHE MpeqHa3HadyeHa g OOydaroluxcsl cpenHen
MIKOJIbI, HE HCHBITHIBABIIMX 3HAUUTENBHBIX 3aTPYJHEHUH Ha YPOBHE OCHOBHOIO OOIIEro
obpazoBanus. Takum obOpazoMm, oOydarompiecss Ha 0a30BOM YPOBHE JIOJDKHBI OCBOWMTH OOIIIHE
MaTeMaTHYeCKUEe YMEHUs, CBA3aHHbIE CO CHEIM(PUKON TreOMeTpUU U HEOOXOAUMBIE IS KU3HH
B COBpeMeHHOM oOmiectBe. Kpome 3TOro, oHM HMEIOT BO3MOXHOCTb H3YYHTh T€OMETPHIO
6osee riry0OKO, €CITU B JalibHEHIIIEM BOSHUKHET HEOOXOIMMOCTh B TEOMETPHUECKUX 3HAHUAX B
poeCCUOHAIBHON TS TEIHHOCTH.



JlocTukeHre Ted OCBOCHHSI MPOTpaMMbl OOECIEYMBACTCS PEIICHHEM COOTBETCTBYIOLIUX
3amad. [IpuopuTeTHBIMH 3ajadyaMu OCBOCHHSI Kypca «l'eomerpum» Ha 0a30BOM ypOBHE B
10—11 xyaccax sIBISIOTCS:

o dbopMupOBaHUE TIPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM KYJIbTYpbl U
OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;
o dbopMUpOBaHME TMPEACTaBICHHS O MHOTOTPaHHMKAaX W TeJlax BpalleHUs Kak o

BRKHEHIIMX MAaTEeMaTHUYECKUX MOJIEIISIX, TIO3BOJISIONINX OIMHUCHIBATh U U3YyYaTh Pa3HbIC SBICHHUSI
OKPYXXaIOLIEr0 MHPAa;

o dopMupoBaHHE yMEHHS pacliO3HAaBaTh Ha YEPTEXKaxX, MOJENIAX M B PEaTbHOM MHUPE
MHOTOTPaHHHUKH 1 TEJIa BPAICHNUS;

o OBIIQJICHUE METOAAMU pEIIeHUs 3aJad Ha TOCTPOCHHUS HAa  HM300paXKEHUAX
IPOCTPAHCTBEHHBIX (DUTYD;

o (dbopMupoBaHHE YMEHHUS OIEPUPOBATH OCHOBHBIMH IOHATHSIMH O MHOTOTPaHHHUKAaxX H
TeNax BPaIleHHs U UX OCHOBHBIMHU CBOICTBAMH;

o OBJIAJICHUE aJTOPUTMAMM PEIICHHsI OCHOBHBIX THIIOB 33/a4; (POPMHPOBAHUE YMEHHS

MMPOBOAWUTDL HECJIOXKHBIC OOKA3aTCIBbHBIC PACCYXKIACHUSA B XOAC PCHICHUA CTCPECOMCTPHUYCCKUX
3aJlad 1 3aaa4 C IMPAaKTUYICCKUM COACPIKAHUCM

o pa3BUTHE  MHTEJUIEKTYalbHBIX W  TBOPYECKMX  CHOCOOHOCTEM  oOyuaromuxcs,
II03HABATEIbHOW aKTUBHOCTH, UCCIIEAOBATEIbCKUX YMEHHUH, KPUTHYHOCTH MBIIIUICHHS;
o ¢dbopmupoBanre (YHKIIMOHAIBHOW TPaMOTHOCTH, pEJICBAHTHOW T'EOMETPUHU: yMEHHE

Pacrio3HaBaTb IPOSABJICHUA TI'€OMCTPHYCCKUX HOH?ITI/Iﬁ, 00BEKTOB U 3aKOHOMepHOCTeI\/JI B
pEaNbHBIX )KU3HEHHBIX CUTYalUsIX U MPU U3YYCHUU APYTHX y4EOHBIX IPEIMETOB, IIPOSBICHHS
3aBHCUMOCTEH M 3aKOHOMEpHOCTEH, (hOpMYyIMpOBATh MX Ha S3BIKE T€OMETPUH U CO3/1aBaTh
T€OMETPUYECKUE MOJIENIN, NMPUMEHATh OCBOCHHBIM I'€OMETPUYECKMH ammapar s pelieHHs
IMPAKTUKO-OPHUCHTHPOBAHHBIX 3ajaad, HUHTCPHIPECTUPOBATH n OLICHUBATh IMOJIYYCHHBIC
PE3YIIbTATHL

OTnuuuTENbHON OCOOEHHOCTBIO MPOTrPaMMbl SIBJISIETCS BKIJIIOUEHUE B KypC CTEPEOMETPHUM B
Hauase ero U3y4eHus 3ajiay, pelaeMblX Ha yPOBHE UHTYUTUBHOTO MTO3HAHUS, U ONpeAeIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U
IPOCTPAHCTBEHHOI'O  MBIIIJICHUS, CTUMYJIUPYET NPOTEKAaHWE MHTYUTUBHBIX IPOIECCOB,
MOTHUBHPYET K JAIBHEUIIEMY U3YYCHHIO IIPEIMETA.

[Ipenmourenue OTHAETCA  HAIJSAHO-KOHCTPYKTMBHOMY METOAy OOydYeHHs, TO €cCTb
TCOPCTUUCCKHUEC 3HAHUA UMCIOT B CBOEHl OCHOBE YYBCTBCHHOCTH HpeHMeTHO-HpaKTI/IquKOﬁ
NesITeIbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPEACTaBICHUH Yy ydalmuxcs B Kypce
CTEpEOMETPHUH TPOBOAMTCS 32 CUET PEIICHHS 33729 Ha CO3/IaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpUPOBAaHHE IMPOCTPAHCTBEHHBIMU oOpazamu. Co3manue oOpa3za HMpPOBOJIUTCS C
OTIOpPOI Ha HATJISITHOCTH, 8 OTIEPHPOBAHNE 00PA30M — B YCIIOBUSAX OTBJICUCHHS OT HATJISTHOCTH,
MBICIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COJIep KaHuUsl.

OcHoBHBIE  cojepkaTenbHble JHMHUM  Kypca  «['eomerpum» B  10-11  kmaccax:
«MHororpanHuKu», «[IpsMble 1 TIIOCKOCTH B IpocTpaHcTBe», «Tena BpamieHus», «BekTopsl u
KOOPJIMHATBl B NPOCTpaHCTBe». DOpMHpOBAaHME JIOTHYECKMX YMEHHM pACIPENENsIeTCs He
TOJILKO IO COJEPXKATEIbHBIM JHMHUAM, HO U 10 T0JlaM 00y4eHHUsS Ha YPOBHE CpPEIHEro 0OIIero
o0Opa3oBaHwUs.

Coneprxanne 00pazoBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM PE3yJIbTaTaM OCBOCHHUs paboueit
IpOTPaMMBbl, pacrpeeEHHbIM 110 ToAaM 00y4eHus], CTPYKTYpPUPOBAHO TaKUM 00pa3oM, YTOObI
OBJIAZICHUC TCOMCTPHUYCCKUMU IMOHATHUAMU W HAaBBIKAMH OCYHICCTBJIAIOCH ITOCIECAOBATCIIBHO U
MOCTYNaTeNbHO, C COOJIIOJICHMEM MPHHLMIA TNPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS
BKITIOYAJINCh B OOIIYIO0 CHCTEMY I€OMETPUUYECKHX MPEICTABICHUH 00yJYarOIUXCs, paCIIUpsIs 1
yriryomsis e€, o0pasys IpOYHbIe MHOKECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuyenue reomerpuu orBojautcsi 2 yaca B Henento B 10 kmacce u 1 yac B Heneno B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHS cTepeoMeTpun. Touka, mpsMas, IJIOCKOCTb, MPOcTpaHCTBO. [loHsTHE 00
AKCHOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.
B3aumHOe pacrnojo)keHue MpsMBIX B IPOCTPAHCTBE: IEPECEKAIOLIMECs, MapajuleibHbIe U
CcKpemuBamomuecss npsmele. IlapaienbHOCT, NPAMBIX U IIOCKOCTEM B IIPOCTPAHCTBE:
napajuleJbHble NPSAMBIE B MPOCTPAHCTBE; MApAJUIEIBHOCTh TPEX MPAMBIX; NapajlICIbHOCTD
IPSIMOM M IUIOCKOCTH. YTJIBI C COHAIPABICHHBIMUA CTOPOHAMH; YroJl MEXAY IMPSIMbIMA B
npoctpancTBe.  llapamienpbHOCTH  IUIOCKOCTEW:  NapajljiesIbHBIE  IIOCKOCTH;  CBOMCTBaA
napajieNbHeIX MIockoctedl. [Ipocteiimme npocTpaHCTBEHHbIE (UIYpPHI Ha  IUIOCKOCTH:
TeTpa’ip, KyO, mapajuiesenurne]; IOCTPOEHUE CEYEHUH.

[lepneHquKyISIpHOCTD NPSAMOW M IIJIOCKOCTH: INEPHEHIAUKYIISPHBIE NPSMbIE B IIPOCTPAHCTBE,
IpsIMblE NApAJUICIbHBIE U NEPIEHIUKYISAPHBIE K IUIOCKOCTH, IPU3HAK NEPIEHIUKYIIPHOCTU
IpAMOM M IUIOCKOCTH, TEOpeMa O IMpsAMOM NEPHEHAMKYJIIPHOM IUIOCKOCTH. YTl B
IIPOCTPAHCTBE: YroJl MEXKIY NPSIMONM M IIJIOCKOCTBIO; IBYTPAHHBIN YroJ, JIMHEWHBIM Yyroi
JBYrpaHHOro yria. IlepneHauKymnsp M HakKJIOHHBIC: PACCTOSHHME OT TOYKH N0 IUIOCKOCTH,
paccTosHUe OT MNpsAMOM  J10  IUIOCKOCTH, TpOeKUus  (GUrypbl Ha  IUIOCKOCTb.
[lepneHquKyISIpHOCTD  IUIOCKOCTEH: MPU3HAK IEPIEHIUKYISIPHOCTH JIBYX IUIOCKOCTEM.
Teopema o0 TpEX NEpHEHAUKYIAPAX.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAHHMKA, BBITYKJIBIE U HEBBIITYKJIbIC
MHOTOIPDAHHUKH; pa3BEPTKA MHOrorpaHHuka. IIpusma: nN-yrompHas npu3Ma; TpPaHU W
OCHOBAHMS MPU3MBI; IpsAMas U HaKJIOHHAs IPU3MbI, OOKOBas U MOJIHAs OBEPXHOCTh MIPU3MBI.
[Tapayenenunen, NpsAMOYTOJIbHBIN NapaJUIeNIeNUIEe] U ero cBoicTBa. Ilupamuaa: N-yronapHas
nupamMpsia, 'paHd UM OCHOBaHHME NHMpaMM[bl; OOKOBas M TOJHAs IMOBEPXHOCTh HMUPAMUJBI,
IpaBWIbHAasg W YyCed€HHas MNUpamMuaa. ODJEMEHTbl NpuU3Mbl M nupamuabl. [lpaBuibHbIE
MHOTOTPaHHMKU: MOHATHE MPAaBUJIBHOTO MHOTOTPAaHHMKA; IIPaBWIIbHAS MPU3Ma M IPABHIIbHAS
nupaMujia; TpaBWiIbHAsE TPEyrojibHas NHUpaMua W TNPaBWIbHBIA  TETpadap;  Kyo.
[IpencraBieHue O MpaBUIIBHBIX MHOTOTPaHHMKAX: OKTa’Jp, NOAeKa’ap M ukoca’ap. CedyeHus
HPU3MBI U TUPAMU/IBL.

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSAMOHM, IUIOCKOCTH.
DneMeHTbl CUMMETPUH B UpaMuax, Napaieienunenax, IpaBuiIbHbBIX MHOTOTPAaHHHUKAX.
Bbruucnenne 371€MEHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yrisl. Ilmomans OGOKOBOIA
IIOBEPXHOCTH M TIOJHOM ITOBEPXHOCTH MNPSAMOW NPHU3MBI, IUIOLIAJAb OCHOBAHUHM, TEOpEeMa O
OOKOBOW TMOBEPXHOCTH MpPsIMOM Mpu3Mbl. [lnomane OOKOBON MOBEPXHOCTH U MOBEPXHOCTH
MPaBWJIBHON NUpaMU[bl, TeOpeMa O IUIOMaau yceu€HHoM mupamuibl. [lonstue o6 oObEMe.
O06BEM nupamMusl, IPU3MBI.

[Tonobuble Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXIy IUIOMAIASIMU TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC

Tesa BpaleHus

[MunuHapuueckas MOBEPXHOCTb, 0OpasylolmMe UUIMHAPUYECKOW MOBEPXHOCTH, OCh
UIMHIPHYECKON ToBepXHOCTH. L{umuHap: ocHOBaHUS U OOKOBas MOBEPXHOCTh, 00pa3yroImas
U OCh; IJIOLa/1b OOKOBOM M MOJHON MOBEPXHOCTH.

Konudeckass TOBEpXHOCTh, OOpa3yrolIMe KOHHUYECKOH MOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKkol moBepxHocTU. KoHyc: ocHOBaHME W BeplIMHA, oOpa3ymoolias U OCh; IUIOLIA/lb



OOKOBOW M TIOJIHOIN MOBEPXHOCTU. YCEUEHHBIN KOHYC: 00pa3yloliie ¥ BbICOTA; OCHOBAHUS U
OOKOBast TOBEPXHOCTH.

Chepa u map: meHTp, paguyc, AUAMETp; IUIOMAAb IOBEpXHOCTH cdepbl. B3ammnoe
pacrnosioxeHue cepsl U IIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; Iommaas chepol.
N3o00pakeHue e BpalieHus Ha IIocKocTu. Pa3BépTka LUIMHIpa U KOHYCA.

KomOunanuu ten BpalleHuss U MHOTOIPaHHUKOB. MHOTOrpaHHHK, OMUCAHHBIA OKOJIO chephl;
cdepa, BMcaHHasi B MHOTOTPAaHHUK, UJIH TEJIO BPAIICHUS.

[Tonsitue 06 00BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00 00bEME IPSIMOYTOJILHOTO
napaiuenenunena u cieactsus uz He€. O0bEM mmHApa, konyca. OO0bEM mmIapa U IIomaab
chepsl.

[Tono6uble Tena B mpoctpaHcTBe. COOTHOIICHHS MEXIy IUIOMIAJSIMH ITOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEI.

Ceuenus nunuHapa (mapajulebHO U NEPIEHANKYIISPHO OCH), CEYEHMs KOHYyca (MapajienbHoe
OCHOBAHUIO U POXOJsIlee Yepe3 BEePILUHY), CEUSHUS 1I1apa.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctd M B npocTpaHcTBe. CllIOKEHUE W BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uucio. Pa3noxkeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopam. I[IpaBuio
napajienenunena. Pemenue 3agad, CBsA3aHHBIX C IPUMEHEHUEM IPaBWI JACHCTBUN C
BekTopamu. lIpsMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTsl BEKTOpa.
[Ipocreiimine 3agaun B KOOpAMHATAX. YTOJN MEXIy Bekropamu. CKalspHOE MPOU3BEICHUE
BEKTOPOB. BbluncieHue yriioB Mexay HOpsMbIMU U IJIOCKOCTSAMHU. KOOpaMHAaTHO-BEKTOPHBIM
METO/1 IIPU PEIICHUH T'€OMETPUUECKHUX 3a4au.



IIVTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JImuyHOCTHBIE pE3y/bTAaThl OCBOCHHUS MpOrpaMMmbl ydeOHOro mpeamera «MaremaTtukay
XapaKTepU3yOTCS:

I'pa:kiaHckoe BOCIUTAHHE:

C(OPMHPOBAHHOCTBIO ~ TIPXJAHCKOM  MO3MLUM  OOy4yarollerocs Kak akKTUBHOIO U
OTBETCTBEHHOT'O WJIEHa POCCUIUCKOTO OOIIEeCTBa, MPEACTABICHHEM O MaTEMaTHUYECKUX OCHOBAX
(YHKLMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJICHHH, IMpoOLEayp IpaXkJaHCKOro oOlecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHUEM B3aUMOJICHCTBOBATh C COLMAIBHBIMH HMHCTUTYTaMU B
COOTBETCTBUM € UX QYHKLIMAMU 1 HA3HAUEHUEM.

I[MaTpuoTNYecKkoe BOCIUTAHME:

Cc(OPMHUPOBAHHOCTBIO POCCUMCKON TPaKIAaHCKON WACHTUYHOCTH, YBAXKEHHsI K MPOLUIOMY U
HACTOAIICMY pOCCHﬁCKOfI MaT€MaTuKH, LIOEHHOCTHBIM OTHOHMICHHCEM K JOCTHXXCHUAM
POCCHIMCKMX MaTeMaTHKOB M POCCUHCKOM MaTeMaTH4eCKOH IIKOJIbI, K MCHOJb30BAHUIO ITHX
JTIOCTHDKCHHUH B APYTUX HAyKaxX, TEXHOJOTHUAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHMEM  JIYXOBHBIX  IICHHOCTEH  pOCCHICKOro  Hapoja;  Cc(HOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 MOBE/ICHUS, CBSI3aHHOT'O C MPAKTHUECKUM IPUMEHEHUEM
JOCTYDKEHUH HAYKU M JIeSTENLHOCTBIO YUEHOTO; OCO3HAHMEM JIMYHOTO BKJIA/a B TOCTPOCHUE
YCTOMUUBOrO OYAyIIEro.

JcTeTHYecKoe BOCIUTAHNE:

3CTETUYECKUM OTHOIIEHHEM K MUY, BKJIIOYasl 3CTETHUKY MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aa4, PEIICHUM, PaCCYKICHUN; BOCIPUUMUYNBOCTHIO K MATEMATHUYECKUM acIeKTaM
pas3JINYHbIX BUIOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHUS NPUMEHATh MaTeMaTUYECKUE 3HAHHUsI B MHTEpecax 30pOBOTO U
Oe3omacHoro ooOpasa JKW3HM, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3J0pOBbIO (370pOBOE
nUTaHue, CcOAJaHCHUPOBAHHBIM PEXUM 3aHATHM M OTIbIXa, peryisipHas Qunueckas
AKTUBHOCTH); (PU3MUECKOr0 COBEPILIEHCTBOBAHUS, NPU 3aHATHSIX CIOPTUBHO-03/I0POBUTEIILHOMN
JeSITeIbHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM LIEHHOCTH TPYOII0OUS; HHTEPECOM K Pa3InYHbIM cdhepam
pohecCuOHANBHON IeATEIbHOCTH, CBSI3aHHBIM C MaTEMATHUKON U €€ MPUII0KEHUSIMU, YMEHUEM
coBepIIaTh OCO3HAaHHBIA BbIOOp Oynymiedl mnpodeccun M peanu3oBHIBATh COOCTBEHHBIE
KU3HEHHbIC TUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHHIO M
caM000pa30BaHUIO HAa MPOTSIKEHUU BCEH JKU3HU; T'OTOBHOCTBIO K AKTMBHOMY YYacTHIO B
PCIICHUHU IMMPAKTUYICCKUX 3a1a4 MaTeMaTHIEeCKOHN HaIpaBJICHHOCTH.

JKOJI0rH4YecKoe BOCIIUTAHHNE:

C(bOpMHpOBaHHOCTBIO DKOJIOTHYECKOH KYJIBbTYPHI, IIOHUMAaHHUEM  BJIHUAHHUA  COIIMAJIBHO-
HKOHOMHUYECKUX MPOIECCOB HA COCTOSIHME MPUPOAHON M COLMAJIBHOM Cpe/ibl, OCO3HAHUEM
ro0abHOTO  XapakTepa OJKOJOTMYECKHMX MpoOJieM; OpHEeHTaluell Ha TMpUMEHEHHE
MaTeMaTHUECKUX 3HAHUM JJIs pelieHus 3aad B 00J1acTH OKPYKaroLIe cpeipbl, MIIaHuPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBHM JJISI OKPY>KAIOIIEN CPEBI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMHUPOBAHHOCTHI0O MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOIIECTBEHHOM TMpPaKTHKH, MOHUMAaHHWEM MAaTeMaTH4eCKOil Hayku Kak cdepsl
YeJI0BEUECKOMN JACATCIIBHOCTH, DTAIlOB eé Pa3BUTHUA U 3HAYUMOCTHU IJIA pa3BUTUSA LUBUIIN3allUN,
OBJIQICHUEM SI3BIKOM MaTeMaTHKH M MaT€MaTHYeCKOW KYJIbTYpOH Kak CpeIACTBOM IMO3HAHUS



MHpa; TOTOBHOCTBIO OCYIIECTBJISTH NPOEKTHYIO M HCCIEAOBATENIbCKYIO JIESTEIbHOCTh
WHAUBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHUS MporpaMMmbl yueOHoro mpenmera «MaTemaTtukay
XapaKTePU3YIOTCS  OBJIAJICHUEM  YHUBEPCAIBHBIMU  HO3HAGAMENbHbIMU  OelicmBUsMU,
VHUBEPCANILHLIMU ~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  VHUBEPCANbHLIMU — De2YIAMUSHbIMU
oeucmeusmu.

1) Vuueepcanvuvie nosnasamenvuvle Oeticmeus, obecneuusarom @Gopmuposanue 6OA306bix
KOZHUMUBHBIX NPOYECCO8 00YUarouuxcs (0ceoenue Memooo8 NO3HAHUSL OKPYIHCAIOWe20 MUpa;
npuUMeHeHUe J102UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHut pabomams ¢ ungopmayueti).
ba3oBble Jlornyeckue 1ecTBUA:

o BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIC MPHU3HAKK MaTeMaTHYECKUX OOBEKTOB,
MOHITHI, OTHONICHUNA MEXIy TMOHATUSAMHU; (OPMYIUPOBATH OMPEACICHUS TOHSTUN;
YCTaHABIIMBATh CYIIECTBEHHBIN MpPHU3HAK KiIacCU(PHUKAIMU, OCHOBaHUS Il 000OIIeHUs Hu
CPaBHEHHSI, KPUTEPHUU TTPOBOJIUMOTO aHAIIN3A;

o BOCIIPHMHUMATD, q)OpMy.]'II/IpOBaTB u Hp606pa3OBBIBaTB CYKACHUA: YTBCPAUTCIBHBIC U
OTPHULATCIIbHBIC, CAMHUYHBIC, YaCTHBLIC U O6I_I_[I/Ie; YCJIOBHBIC;
L4 BBIABJIATE MATCMATUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3HU W IIPOTUBOPCHUS B (baKTaX,

JNAHHBIX, HAONIOACHUSAX W  YTBEPXKICHUSX; TNpenjararb KPUTEPUU JJIS  BBISBICHUS
3aKOHOMEPHOCTEH U POTUBOPEUHIA;

. JIeaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKHU, JEAYKTHBHBIX W WHIYKTUBHBIX
YMO3aKJIFOUeHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;
. MIPOBOAMUTH CAMOCTOSITENILHO JOKAa3aTeIbCTBA MATEMAaTHYECKUX YTBEPKICHUH (IpsIMbIe U

OT TMPOTHUBHOTO), BBICTpauWBaTh apryMEHTAalldI0, MPUBOJUTH MPUMEPbl M KOHTPHPUMEPHL;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

. BBIOMpaATh CHOCOO pemieHust y4eOHOM 3ajgaud (CpaBHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOMpaTh Hambonee MOAXOMSMIMUNA C YYETOM CaMOCTOSITENIbHO BBIICTICHHBIX
KpUTEPUEB).

ba3zoBbie ucciieqoBaTe/IbCKHE 1eHCTBUA:

. WCIIONB30BaTh  BOMPOCHI KAk  HCCIEAOBATENbCKUM  MHCTPYMEHT  IO3HAHUS,
dbopMyIupOBaTh BOMPOCHI, (PUKCUPYIOIINUE MPOTUBOPEUNE, MpobdeMy, yCTaHABINBATh HCKOMOE
U 1aHHO€, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIINIO, MHEHHUE;

. MPOBOJUTH CAMOCTOSITEJIbHO  CIUITAHUPOBAHHBIM  AKCIIEPUMEHT, UCCJIEIOBAaHHE TI0
YCTaHOBJICHHIO OCOOCHHOCTEW MaTEeMaTHYeCKOTO OOBEKTa, SIBICHHUS, MPOIECcCa, BBISBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, IIPOIIECCaMHU;

. CaMOCTOSITENTFHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOBI [0 Pe3yIbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUsI, UCCIICIOBAHMSI, OIEHUBATh JOCTOBEPHOCTh MOMYYEHHBIX PE3yIbTaTOB, BHIBOJOB
1 0000IIEHUH;

. MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE MPOLIECCA, a TAKXKE BBIIBUTATh MPEAIOIONKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmaumeii:

. BBISIBIIATH Ae(PUIUTHI HMHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HA BONPOC U JJIS
pelIeHNs 3a1a4H;
. BbIOMpaTh HMH(OpPMALMIO W3 HUCTOYHUKOB PAa3IMYHbIX THUIIOB, AaHaJU3UPOBATb,

CUCTEMATHU3UpPOBAaTh M HUHTEPIPETHPOBATh HWH(GOPMALMIO PA3NIUYHBIX BHIOB U  (opMm
IIPEJICTaBIICHHUS],

. CTPYKTYypUpOBaTh  MHGOpMAIUIO, TPEACTaBISITH €€ B  pa3IMYHBIX  (opMmax,
WUTIOCTPUPOBATH TpapuuecKy;



o OIICHUBATh HAA&KHOCTHh HMHPOPMAIMU TI0 CaAMOCTOSITENIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

2) Vuusepcanvhvie KOMMYHUKAMUGHbBlE Oelicmsusi, 00ecneyusarom chopmuposaHHocms
COYUANBHBIX HABLIKOB 00YYAIOUWUXCA.

Oo0menne:

o BOCHPUHUMATh U (OPMYIUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMU U IIEJISIMU
oOLIeHus; SICHO, TOYHO, IPaMOTHO BBbIpa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMHUChMEHHBIX
TEKCTaX, JaBaTh IOSCHEHUS IO XOAY peIIeHUs 3a7ayd, KOMMEHTHUPOBATh IOJIy4EHHBIH
pe3yJbTaT;

o B X0Jie 00CYX/IEHUS 33aJaBaTh BOIIPOCHI MO CYHIECTBY OOCYX/IaeMOW TE€MBI, IPOOJIEMBI,
pemaeMoil 3a1auM, BHICKA3bIBATh WJICH, HAICJICHHBIC HA MOMCK PEIICHUS; COMOCTABIATH CBOM
CYXKICHHS C CY>KICHUSMH JIPYTHX YYaCTHUKOB Juajiora, 0OHapy»KuUBaTh pa3linyle U CXOACTBO
NO3HILINI; B KOPPEKTHOMH (hopme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

o MIPEJICTaBIATh PEe3yNbTaThl pElICHUsl 3a7aud, SKCIEPUMEHTa, MCCIEIOBAHMS, MPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (opMarT BBICTYIUIEHUS C Y4YE€TOM 3ajad MpE3eHTAlUU U
0COOEHHOCTEHN ayAUTOPHH.

CorpyanunuecTBo:

o MOHMMATh W HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIUBUAYAIbHONW paObOTHI TPH
pemieHNH y4eOHBIX 3ajad; NPUHUMATh I[eJIb COBMECTHOM JIEATENIbHOCTH, IIJIAHUPOBATh
OpraHHU3aII0 COBMECTHOW paboOThI, paclpeAensiTh BUAbI paboT, JOroBapuUBaTLCSA, 00CYXKAATh
MIPOIIECC B PE3YJIbTAT padOThI; 0000IIaTh MHEHUST HECKOJBKHX JIFOJICH;

. y4acTBOBaTh B IPYMIOBLIX (opMax paboTsl (00CykIeHus, OOMEH MHEHUI, «MO3TOBBIC
HITYPMbD» U HHBIC); BBIMOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JEWUCTBUS C
JPYTUMH YJeHAMH KOMAaHJbI, OLIEHMBATh KAuyeCTBO CBOETO BKJIaga B OOLIMI MPOIYKT II0
KpUTEpUsaM, chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamuensie Oeticmgus, 00ecneuusaom @GOoOpMuUpoOSaHue CMbLCIO0BIX
VCMAHOBOK U HCUZHEHHBIX HABLIKO8 TUYHOCTU.

Camoopranusauus:

o COCTABJIATH IJIaH, AITOPUTM PELICHHUs 3a7aui, BEIOUPATh CIIOCO0 peIIeHus ¢ y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OpMALIUH.

CaMOKOHTpPOJIb:

o BJIaJIETh HaBBIKAMH MTO3HABATEIHHON pedIeKCHu Kak OCO3HAHMSI COBEPIIAEMBIX JIEHCTBUI
U MBICIUTEIbHBIX TMPOIECCOB, HMX PpEe3ylbTaTOB; BIAAETh CIOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3yabTaTa PEHICHNsT MAaTeMaTHIECKOW 3aJ1auu;

. MPEeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NpPHU PEUICHUH 3a/Ja4yd, BHOCHTH
KOPPEKTUBBI B JESITELHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX, HAWJCHHBIX OIINOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

. OLICHUBATh COOTBETCTBHE pe3yiabTaTa €U M YCIOBUSM, OOBSACHATH MPUYHHBI
TOCTYIKEHHUSI WM HEJOCTKEHUS pPe3yabTaTOB JEATENbHOCTH, HAXOAWUTh OIIMOKY, TaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIbTATHI
10 KJIACC

OrnepupoBaTh NOHATUAMU: TOUKA, PAMasi, INIOCKOCTb.

IIpuMeHATh aKCUOMBI CTEPEOMETPUM M CIEICTBHUS W3 HHUX IIPU PELICHUH I€OMETPUUYECKHUX
3aj1ad.

OnepupoBaTh NOHATUAMU: NAPAIEIBHOCTD U NEPIEHANKYIAPHOCTD NPSAMBIX U INIOCKOCTEH.



KnaccugunupoBars B3auMHOE pacloI0kKEeHNUE MPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
OmnepupoBaTh MOHATUSAMHU: JBYTPAHHBIA yroj, TPaHH JBYTPAHHOTO yria, peOpo ABYTpaHHOTO
yIJIa; TMHENHBIN YroJl ABYTPAaHHOTO yIvia; TpagyCcHas Mepa IBYIPaHHOIO YIJIa.

OnepupoBaTh TOHATUSMH: MHOTOTPAaHHUK, BBITYKIBIH W HEBBITYKJIBI MHOTOTPAaHHHUK,
3JIEMEHTHI MHOTOTPAHHUKA, TPABUIBLHBI MHOTOTPAHHUK.

PacriosHaBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (ITUpaMHIa; HpU3Ma, INPSMOYTOIBHBIN
napajuienenunes, Kyo).

KnaccudummpoBars MHOrOTpaHHUKH, BBIOMpas OCHOBAHMS ISl KiacCU(BHUKAIUU (BBIITYKIIBIE U
HEBBIITYKJIbIC MHOTOTPaHHHUKH; MPAaBUIIbHbIE MHOTOIPAHHUKH; MPSIMbIC U HAKJIOHHBIC MTPHU3MBI,
napauieICITUIeIbI).

OnepupoBaTh MOHATUSAMH: CEKYILAs TNIOCKOCTh, CEYEHNUE MHOTOTPAHHUKOB.

OOBSCHATH MPUHIMITEI HOCTPOCHHS CEYCHUH, HCTIONB3YSI METO/I CIIC/IOB.

CtpouTh ceueHHs] MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBIMOJNHATH (BBIHOCHBIE) IUIOCKHE
YEepPTEXKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (UTYpP: BUI CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaXOXKICHHWE T'€OMETPHUECKUX BEIMYMH MO 0OpaslaM MM alropuTMam,
NPUMEHSS N3BECTHBIC aHATUTHYECKUE METOJBI NPH PEIICHUU CTaHIAAPTHBIX MAaTEMAaTHYECKHX
3aJa4 Ha BBIYMCIICHUE PACCTOSHUN MEXKIy IBYMsI TOUYKaMH, OT TOYKHU JI0 TPSMOU, OT TOUYKH 10
IUIOCKOCTH, MEXIY CKPEIIUBAIOLIMMUCS MTPSIMBIMHU.

Pemate 3amaun Ha HAXOXXICHHE T'€OMETPHYECKUX BEIMYMH IO O0pa3laM WIHM ajJrOpuTMam,
NPUMEHSS N3BECTHBIC aHATUTUYECKUE METOJbI MPH PEIICHUU CTaHAAPTHBIX MAaTEMAaTHYECKHX
3aJa4 Ha BBIYHMCICHHUE YIJIOB MEXAY CKPEIIMBAIOMIMMUCS MPSIMBIMH, MEXIYy HpSIMON U
IUIOCKOCTBIO, MEXKTy THNIOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.

Bbraucnare 00bEMBI M IJIOUIATM MOBEPXHOCTEH MHOTOTPAaHHHMKOB (TpH3Ma, NHpamMHuaa) ¢
npuMeHEeHHEeM (OpMYI; BBIYMCIATH COOTHOLICHUS MEXAY IUIOMAISIMH IOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh NOHATHSMH: CUMMETPHS B POCTPAHCTBE; LIEHTP, OCh M INIOCKOCTH CUMMETPHHU;
IEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI.

M3BnekaTb, npeoOpa3oBBIBATE M HHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMEeTpUYECKUX (PUTYpax, MpeICTaBICHHYIO Ha YePTeKaxX U pUCYHKaX.

[TpumensTs  reoMmerpuyeckue  (GakTbl Uil pelIeHHs  CTePeOMETPUYECKUX  3ajad,
MPEIOIArafoIIuX HECKOJIBKO MIArOB PEUICHUS, €CIH yCIOBUS MPUMEHEHUs 3a/IaHbl B SIBHOM
dopme.

[IpuMeHsATH TpOCTEWIIME TPOTPaMMHBIE CPEACTBA M DIIEKTPOHHO-KOMMYHHUKAIIHOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3aj1au.

[TpuBOANTE IPUMEPHI MaTEMAaTHYECKNX 3aKOHOMEPHOCTEH B MPHUPOJIE W JKU3HHU, Paclio3HABATh
IPOSIBJIIEHUE 3aKOHOB F'€OMETPUH B UCKYCCTBE.

[TpuMeHSTh TONyYeHHBIE 3HAHHWS Ha NPAKTUKE: AHAIM3WPOBATh pEANbHBIE CUTYAllMd W
OPUMEHSATh M3y4eHHblE TOHATHS B  IIpollecce TMOMCKa pELIeHHs  MaTeMaTH4ecKH
cOpMYITHMPOBAHHOW TPOOIEMBI, MOJICIUPOBATh peAlbHBIC CHTYallud Ha SI3BIKE T€OMETPHH,
UCCIIEI0OBaTh MOCTPOCHHBIE MOJEIHN C MCIOJb30BAHUEM T'€OMETPUUYECKHX MOHATUNH U TEOpeM,
ammapara  anreOpbl; pemaTh TMPAKTHYECKHWE 3a7add, CBsS3aHHBIE C  HaXOXJICHUEM
reOMETPHUYECKUX BEITHYHUH.

11 KUIIACC

OnepupoBaTh MOHATHUSAMH: IMIMHAPUYECKAsS TOBEPXHOCTh, OOpa3yIOIIUe HIUHIPHUECKON
MOBEPXHOCTH; IWJIMHIP; KOHUYECKAsl MOBEPXHOCTh, 00pa3yoline KOHUYECKON MOBEPXHOCTH,
KOHYC; chepuieckasi IOBEPXHOCTb.

Pacno3naBats Tena BpameHus (MUIUHAD, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI TTOTyYEHUS TeIl BpaIllCHUSI.

KnaccudumupoBatrs B3auMHOE pacniosioxkeHue chephl U MITOCKOCTH.



OnepupoBaTh MOHSATUSMH: LIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA CETMEHTA;
IapOBOH CJIOM, OCHOBaHME MIAPOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; IAPOBOM CEKTOP.
Boruncnsate 00bEMBI W IIJIOMAAM TIOBEPXHOCTEH TEN BpAILICHUS, T€OMETPUUYECKUX TElI C
npUMeHEeHueM (HOpMYyIL.

OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIIMCAHHBIA B Cepy M OMHMCAHHBIN OKOJO chepsr;
cdepa, BliMcaHHAs! B MHOTOTPAHHUK WJTU TEJIO BPAIICHHUS.

BbIYuCIAThE COOTHOLICHUS MKy TUIOMIAISIMH TOBEPXHOCTEH U 00hEMaMHK MTOO0HBIX TETI.
H3o0paxarh wu3zydyaeMble GUTYpbl OT PYKH U C MPUMEHEHHEM MPOCTBIX YEepPTEKHBIX
WHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tell BPAIICHUSI.

W3Brekatb, WHTEPNPETHPOBATH M MpeoOpa3oBbIBaTh HHPOPMAIMIO O IMPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpPaAX, MPEJCTABICHHYIO HAa YePTekKaX U PUCYHKAX.

OnepupoBaTh NOHATHUEM BEKTOP B IPOCTPAHCTBE.

BrinonaHsaTe ASUCTBUS CIOXKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXEHHUS BEKTOpa Ha
YHCI0, 00BACHATH, KAKUMU CBOMCTBAMH OHH 00JIaJatoT.

IIpuMeHATh MpaBUIIO NapauIeIICINAIIEA.

OnepupoBaTh MOHATUSAMU: AEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHAThl BEKTOpa, Yrold MeEXJAy BEKTOpamH, CKaJspHOE
MIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

HaxomuTe cymMmy BEKTOPOB M NIPOU3BEIEHUE BEKTOpAa HAa YMCIIO, YroJl MEXIY BEKTOpamH,
CKAJIIPHOE MPOU3BEACHUE, PACKIIAIbIBATH BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
3aaBaTh IUIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CHCTEME KOOpIMHAT.

[IpumensTb  reomeTpudeckue  (QakThl AN pEHIEHHs  CTEPEOMETPUYECKUX  3ajad,
IpEIIoJIaratolliuX HECKOJIbKO IIAaroB PELIEHUS, €CIM YCJIOBUS MPUMEHEHUS 3aJaHbl B SIBHOU
dbopwme.

Pemarte mpocteiiiine reoMeTpuueckue 3aJauyd Ha IMPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/A.

Pemate 3amauM  Ha J10Ka3aTE€IbCTBO MaTeMAaTUYECKUX OTHOIIEHMH U HaxOXKICHHE
TEOMETPUUECKUX BEJIMYUH MO o0pas3lamM Wid alropuTMaM, MPUMEHsS] H3BECTHBIE METOIbI TIPH
pelIeHUH CTaHAAPTHBIX MAaTEMaTHYECKUX 3a7a4.

[IpuMeHATh mnpocTElIIMEe NPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1au.

[IpuBOANTE MpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U KU3HH, PACIIO3HABATH
IPOsIBJIEHUE 3aKOHOB F€OMETPHUH B HCKYCCTBE.

[IpuMeHATh TOJlyYeHHbIE 3HAHUA Ha MpPAKTUKE: aHAJIU3UPOBATh peajbHbIE CUTYyallUd U
NPUMEHATh W3y4YEHHBbIE TOHATHS B  TpoOlLleCCe TOWCKAa PEIICHUS  MaTeMaTHYECKU
chopMyIHPOBaHHONH TPOOIEMBI, MOJIEIHPOBATh pealbHbIE CUTYAIlMd Ha S3bIKE TEOMETPHH,
HCCJIEIOBaTh MOCTPOECHHBIE MOJIEIM C HUCIIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUN U TEOPEM,
anmapara aiareOpbl; pemarh MpPaKTUYECKUEe 3aJayd, CBS3aHHBIE C  HAXO0XJICHHUEM
F€OMETPUUYECKHUX BEIIUYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NPOrpamMMbl Bcero 0;[ TPOILHBIC pﬁaKT“quKHe o0pa3oBaTte/ibHbIC
padoThl padoTbI pecypes
bubnmnoreka HOK
! Baezienne B CTepeoMeTpHIo 10 . https://m.edS(IJlo.ru/1c209e37
2 [IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 Bbu6moreka [JOK
[MapanienbHOCTh IPSIMBIX M IIOCKOCTEMN https://m.edsoo.ru/1c209e37
3 [IeprieHAMKYAAPHOCTD NPAMBIX U 12 bubnnorexa [JOK
IUIOCKOCTEN https://m.edsoo.ru/1c209e37
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 ll’?tptlgg'l;llcr)r:ee%as(]){)orﬁllc209e37
bubnunoreka LIOK
> MrororpanHHuiH 1 . https://m.edsoo.ru/1c209e37
n bubanoreka [JOK
6 OOLEME MHOTOTPAHHHUKOR ? 1 https://m.edsc]i.ru/10209e37
‘ bubmmoteka IIOK
7 [ToBTOpEHME: CeUeHUs], pACCTOSTHUS U YTJIbI 4 1 hitps://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



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

KoanuyecTBo yacos DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.HbeIe HpﬁaKanecmle 06PA30BATEIBLHBIE
padoThI padoThI pecypesI
bubmuorexa [JOK
! Tena ppaierus 12 1 https://m.edsoo.ru/1c209e37
N bu6mmoreka [IOK
2 OonEMEI Ten ° 1 https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
3 BekTopbl 1 KOOpMHATHI B IPOCTPAHCTBE 10 1 https://m.eds00.ru/1c209e37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
CUCTEMATH3AIUS 3HAHWM https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 4 0

[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsbl
OCHOBHBIC TIOHATHS CTEPEOMETPHHU:
TOYKa, MpsiMasi, IIIOCKOCTh,
npocTpadcTBo. IIpaBuia
1 1/1506 zmeHHs{ Hapnc Kax: 1 bubmotexa [JOK
P pueyit . https://m.edsoo.ru/aecc77cd
M300paKeHHS TNIOCKOCTEH,
HapauIeIbHBIX MPSIMBIX (OTPE3KOB),
CepeIMHBI OTPEe3Ka
[TonsATus: nepecekaromuecs
2 IIJIOCKOCTH, IIEPECEKAIOIIUECS IPsIMast 1 bubsmorexa [IOK
- 11ep P https://m.edsoo.ru/2d8a9¢99
U IJIOCKOCTh
[TonsTHS: IepeceKaronecs
3 IIJIOCKOCTH, IEPECEKAIOIIUECS IPsIMast 1 bubmorexa [JOK
> 1P p https://m.edso0o.ru/db685e73
1 IJIOCKOCTh
3HAKOMCTBO C MHOTOTpaHHUKAMH,

4 n300pa’keHre MHOTOIPaHHUKOB Ha 1 bubmuoreka [IOK
PUCYHKaX, Ha IPOCKLIMOHHBIX https://m.edso0.ru/a63959d
geprexax
HavanbHbie cBeieHus 0 Kyoe u

5 MMUpaMUIE, UX Pa3BEPTKU U MOAEIIHU 1 bubmmorexa TIOK

DAMINLE, HX pasaep ' https://m.eds00.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
bubanoreka [JOK
6 HavanbsHbie cBeieHus 0 Kyoe u 1 1

https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
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paMue, uX pa3BEPTKU U MOJEIIH.
CeueHnss MHOIOIPaHHUKOB

TTousTre 00 aKCMOMATHYECKOM
bu6nmorexa [IOK

IIOCTPOCHUU CTCPCOMECTPHHN . AKCUOMBI 1
p p B https://m.edsoo.ru/Occ5c4fe

CTEPEOMETPHUH U CIIEICTBUSA U3 HUX

[TonsiTHE 00 AKCHOMATHYECKOM
bu6nmorexa [IOK

: 1
MIOCTPOCHHUH CTEPECOMETPUH: aKCHOMBI htts://m.edsoo.ru/239c8ch4

CTEPEOMETPUH U CIIEICTBUSA U3 HUX

[TonsiTe 00 aKCHOMATHYECKOM
bubnunoreka LIOK

: 1
IOCTPOCHHH CTEPECOMETPUH: AaKCHOMBI htts://m.edsoo.ru/65c6b106

CTCPCOMETPHUU U CICACTBUA U3 HUX

Juarnoctuueckasi KOHTPOJIbHAs bubmmoreka [JOK
pabora https://m.edsoo.ru/258fc245

B3anMHOE pacnosiokeHue NpsiMbIX B

14

IIPOCTPAHCTBE: IepeceKaromuecs, 1 bubnuoreka [IOK
IapaJuleIbHbIE U CKPEIIUBAKOIIUECS https://m.edsoo.ru/1a2520f6
npsIMbIe
[TapannensHOCTh NPSAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
napaJuyieIbHbIE NPSMBIE B 1 buomorexa LIOK

. https://m.edso0.ru/93ad36b3
IIPOCTPAHCTBE; MapaJIeNIbHOCTh TPEX
TPSIMBIX
[TapannensHOCTh NPSAMBIX U
MJIOCKOCTEH B IPOCTPAHCTRE: 1 bubmmoreka [JOK
[TapannenbHOCTH MPAMON U https://m.edsoo.ru/ee1d19b9
MJIOCKOCTH
VYTIIBI ¢ COHANpaBICHHBIMU bubmuoteka [IOK

CTOpOHAMHU

https://m.edso0.ru/9f4071b9
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15 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
Yroa Mexay npsiMbIMU B bubmunoreka [JOK
16
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapayeabHOCTh TUIOCKOCTEH: bubmmoreka [JOK
napasuiesibHbIE TIJI0OCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napasuieabHbIX MIOCKOCTEN buomoreia LIOK
P https://m.edsoo.ru/e504d656
[Tpocreiimue mpoCcTpaHCTBEHHBIE
19 (GUTryphl Ha IIIOCKOCTHU: TETPAd bromiorexa LIOK
P $ TEIPAAP, https://m.edsoo.ru/4a28dc02
KyO, mapasuienenumnes
. bubnnorexa [IOK
20 Hocrpoerie ceserii https://m.eds00.ru/1d434dof
bubnunoreka LIOK
21 I1 i
OCTPOCHHE CeacHuH https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota no Teme
99 "ITpsiMble ¥ TUIOCKOCTH B bubnmnoreka HOK
npoctpaHcTse. [lapamiensHOCT https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IIJIOCKOCTEMN"
[lepnieHAMKYASAPHOCTD MPSAMOUN U
23 HJI(I))CKOCHTI/I'};Ie pHeH UK IJ)'ISI HbIE bubmxoreka LTOK
 HEPHEHIIY AP https://m.edsoo.ru/b19f6asd
npsIMbIe B IPOCTPAHCTBE
24 [IpssmMble napayenbHble U bubmmnoreka HOK
NEPHEHAUKYIISIPHBIE K IITIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napasuienpHble U bubnuorexa [IOK
MEPHEHINKYIISPHBIE K TUNIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHauKyJIsSpHOCTH bu6muoreka [JOK

HpHMOfI " IJIOCKOCTHU

https://m.edsoo.ru/f85bfc46



https://m.edsoo.ru/fe733862
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97 [Ipu3Hak nepneHuKyIsIpHOCTH Bu6muotexa [JOK
NPSMON U TIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsmoit bubmunoreka [JOK
MEPIECHINKYJISIPHOMN TIIOCKOCTH https://m.edso00.ru/635c5087

29 Teopema o npsimoit bubmmoreka [JOK
MEePIECHANKYJISIPHOM MIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsamoit Bu6muotexa [JOK
MEePIECHANKYJISIPHOM MIIOCKOCTH https://m.eds00.ru/7d18834b
[leprienaAuKyYISAp ¥ HAKJIOHHBIE:

31 paccTostHie OT TOYKH JI0 TUIOCKOCTH, ﬁg&?ﬁ;fg;gﬁ}; 3c477d3
paccTostHUE OT MPSAMOM 70 TIOCKOCTH T '
[leprieHIUKYNSAp U HAKIOHHBIE:

32 paccTosHUE OT TOYKHU J0 TIOCKOCTH, ﬁgg?;;fg;gﬁ}é 6fefadd
paccTostHUE OT MPSAMOM 70 TIOCKOCTH T '
[leprieHIUKYNISAp U HAKIOHHBIE:

b K

33 paccTosiHUe OT TOYKH JI0 TUIOCKOCTH, h;ISSJ_I/P/I;T:é(;?r? 1a5b7b8e3
paccTosIHUE OT MPSMOU JI0 TIOCKOCTH T '
[eprienAuKYISAp ¥ HAKJIOHHBIE:

34 paccTosHUE OT TOUKH JI0 TUIOCKOCTH, E;ISSJ'I/I//I;Teegsigr(allfibee 22be
paccTosiHUE OT MPSMOMN 10 MIIOCKOCTH T '

35 VYTI1Bl B IPOCTPAHCTBE: YTOJl MEXIY bubnnorexa [JOK
IIPSIMOM M INIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIi yroj, TUHEHHBINA yroi bubmuoreka [IOK
JBYIPaHHOIO yria https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHBIN yroJI, TMHEHHBIN yroj bu6muoreka [JOK
JIBYTPAHHOIO yrjia https://m.edsoo.ru/c7c777ed

38 [leprieHIUKYIAPHOCTD MIOCKOCTEH: bubmuoteka [IOK

MIPU3HAK NEPIIEHIUKYIAPHOCTH JIBYX

https://m.edsoo.ru/ec3e2da3
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IJIOCKOCTEN

[leprieHANKYASIPHOCTD IJIOCKOCTEI:

bu6nmorexa [IOK

39 HpH3HaK H?pHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
TUIOCKOCTEH
[leprieHANKYASIPHOCTD IJIOCKOCTEI:
40 MPU3HAK NEPIIECHIUKYISIPHOCTU ABYX bubmmorexa [IOK
z https://m.edsoo.ru/ba75dc57
IJIOCKOCTEH
41 Teopema o Tpéx meprneHANKYIIpax bubmorexa LOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx meprneHANKYIIpax bubmorexa HOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MepreHANKYIIPAX bubmmorexa [JOK
https://m.eds00.ru/9f246736
KonTponbhas pabota no Temam
44 "TleprnieHAUKYISIPHOCTD MPSIMBIX U bubnuoreka [IOK
wiockocTe" u "Vl Mexay https://m.edsoo.ru/5b971ef3
HPSIMBIMU U TUIOCKOCTSIMH"
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPAHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE bubmmorexa LIOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKa
MHOTOTpaHHHKA
[Tpusma: n-yronpHas mpu3Ma; TpaHu v
46 OCHOBaHUs IIPU3MBL; IIpsIMast U bubmuoreka [IOK
HaKJIOHHAsI TPU3MBI; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
TIOJTHASI TOBEPXHOCTH MTPU3MBI
47 [Tapannenenunen, mpsIMOYTOJIbHBIN bubmuoteka [IOK

napaiCJICIUIIC] U €To CBOMCTBA

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



https://m.edsoo.ru/ed9e2a8e
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48

49

50

[Inpamuia: n-yrosgbHas NUpaMuaa,
IpaHu U OCHOBaHHE MUPAMUJIBL;
OOKOBast ¥ MOJHAs TOBEPXHOCTh
HUPAaMUJIBI; IPABUIIbHAS U YCCUEHHAS
nupaMuIa

HpaBI/IJIBHBIe MHOTI'OIr'paHHUKU:
HOHSTHE TPABUIIBHOTO
MHOTOTPaHHHKA; IPABUIIbHAS IPU3Ma
¥ [IPaBHJIbHAS TUPAMU/IA; IPABHIIbHAS
TpEYroJbHas MUpaMua u
NPaBUIBHBIN TETPadap; Kyo
[IpencraBieHne 0 NpaBUIBHBIX
MHOTOTPaHHHUKAaX: OKTad/Ip,
JOJICKadIp U UKOCAIP.

bu6nunorexa LIOK
https://m.edsoo.ru/fblcd0a5

bubnunoreka LIOK
https://m.edso0.ru/074c8865

bubnunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

52

CumMeTpHs B IPOCTPAHCTBE:
CUMMCTPUSA OTHOCHUTCIIBHO TOYKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPHUHU B IUPAMHJIAX,
napajuleJenuIne1ax, NpaBUIbHbIX
MHOTOTpaHHHUKaX

Briuucienue piieMeHTOB
MHOTOTPaHHHUKOB: p&0pa, TUaroHai,

YTJIbI

bubmmoteka IIOK
https://m.edsoo.ru/b9e777d9

bubmmoteka IIOK
https://m.edsoo.ru/6cdbecef

53

[Tmomane 60KOBOI MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTHU IPSIMOU
MIPU3MBI, TUTOIIAh OCHOBAHHH,
TeopeMa 0 OOKOBO MOBEPXHOCTH
IIPSAMOM TIPU3MBI

but6mmorekxa [IOK
https://m.edsoo0.ru/37d84157

54

[Tnomaas 60KOBOM MOBEPXHOCTH U

but6mmoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
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MOBEPXHOCTU MPaBUILHOM MUPAMU/IBI,
TeopeMa O IuIouaau 60KOBOH
MOBEPXHOCTU YCEUEHHON MUPaMUIbI

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

55 KontponpHas pabora o Teme bubmunoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bub6nmoreka [IOK
56 Houstue 06 0onéme https://m.edsoo.ru/7ad0020b
N bub6nmoreka [IOK
> OOBEM nipamup! https://m.edso0.ru/235171b3
N bubnuorexa [{OK
58 OOBEM nipamup! https://m.edsoo.ru/f47dfefd
N bubnuorexa [{OK
>9 OOBEM mpam LI https://m.edsoo0.ru/79¢10312
N bubnuorexa [JOK
60 OOBEM nupamup: https://m.edsoo.ru/2faadc3f
" bubnuoreka [IOK
61 OOBEM mpu3MbI https://m.edso0.ru/79853608
N bubnuoreka [{OK
62 OOBEM mp3MEI https://m.edsoo0.ru/1e053890
N bubmuorexa [{OK
63 OOBEM mp3MEI https://m.edsoo.ru/482d3f51
64 KonTpomnbHas pabora no teme bubmuoreka [IOK
"OO0BEMBI MHOTOTPAHHUKOB" https://m.eds00.ru/28a6573c
IToBTOpenue, 0000IIEHE
65 CI/ICTCI\/IIDaTI/Ba nst 3}$HI/H7I TTocTpoenune bubmorexa HOK
. 1 ' p https://m.edsoo.ru/098bedad
CEYCHU B MHOTOTPaHHHKE
66 [ToBTOpenme, 0600IIEHNE but6mmoreka [IOK

CHCTeMaTHU3allus 3HaHUH.

https://m.edsoo.ru/f7792ba9
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Breluncnenue paccTosHUAN: MEXIY
JIBYMsI TOYKaMH, OT TOYKH J10 IIPSAMOH,
OT TOYKH JI0 IIJIOCKOCTH, MEKIY
CKPEILMBAIOIIUMUCS IPSIMBIMU

paborta

bubnunoreka LIOK
67 HroroBast kKoHTpoIbHAs paboTa 1 1 https://m.eds0o.ru/b9146bc0
[ToBTOpeHnue, 0600mIICHNE
cUCTeMaTH3aIHs 3HAHUH.
Beruunciienue yrioB: Mex
68 CKpEIIUBAI0 fMI/ICﬂ 1} Hl\fliMI/I 1 bubmmorexa [JOK
pett Hl“ p ’ https://m.eds00.ru/56765e8b
MEXy IPSMOM U TUIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXKITY
TUTOCKOCTSIMU
OBIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOTPAMME
11 KIIACC
KonuyecTBo yacoB DJIEKTPOHHBIE
Ne Hara uugposbie
Tema ypoka Kourpoabsubie IIpakTuyeckue
n/n Bcero U3ydyeHusi oOpa3oBaTeibHbIE
padoThI padoThI
pecypchbl
Cdepa u map: ueHTp, paauyc,
1 MaMeTp; TIOLAAb TOBEPXHOCTH 1 bubmmorexa [JOK
A P> s P https://m.eds00.ru/0341bc2b
cepsl
Bsaumnoe pacnonoxenue chepsl U
P dep Bu6nnorexa [IOK
2 MJIOCKOCTH; KacaTellbHas TUIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; momaas cepol
3 JlnarHoctrueckass KOHTPOJIbHAs 1 1 bubnuotexa [JOK

https://m.edsoo.ru/bc15f7f2
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Hunuuapuyeckasi HOBEPXHOCTb,
oOpa3syromue MUIHHIPHIEeCKON

bubnunoreka LIOK

4 MOBEPXHOCTH, OCh IWJIMHAPUYECKON https://m.eds00.ru/6054b8c1
MTOBEPXHOCTHU
Hunuaap: ocHOBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yroIas 1 och; bubmmoreka [JOK
IJI0IIAIb OOKOBOM M IMOJTHOM https://m.eds00.ru/188f6216
MTOBEPXHOCTHU
N300pakenne HMiImMHIpa HA
IJIOCKOCTH. Pa3BépTka munuHapa.

6 Ceuenus numHapa (MII0CKOCTHIO, bubmmorexa [JOK

. https://m.edsoo.ru/016e25eb
napayuiebHON Uiu
MEPIEeHIUKYIAPHOM OCH LIUIUHAPA)
Konnueckas noBEpXHOCTB,

7 o0pa3yroIne KOHUIeCKOn bubmmoreka [JOK
IMOBEPXHOCTH, OCh U BEPIIMHA https://m.edso0.ru/c94ba09b
KOHUYECKOM MOBEPXHOCTH
Konyc: ocHOBaHue U BepiInHa,

8 o0pa3yroIas U 0Ch; IJIONIA/Ib bubmmorexa [JOK

o N https://m.edsoo.ru/897dd3b2
OOKOBOM U MOJIHON MOBEPXHOCTH
Y ceuéHHbI KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIiII/ISI u gOKZI:;Il bubmmorexa [JOK
’ https://m.edso0.ru/1468bab3
MMOBEPXHOCTh
N3o06paxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
10 Ceuenust koHyca (IIOCKOCTBIO, bubmuoreka [{OK

MapaieIbHON OCHOBAHMIO, U
IJIOCKOCTBIO, MPOXOASIEH uepe3
BEPILUHY)

https://m.edsoo.ru/Obdelbe8
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KomOunanws ten BpameHus u

bubnunoreka LIOK

11
MHOTOT'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHuK, OIMCaHHBIA OKOJIO
12 cdepsl; cdepa, BIMcaHHAsS B bubnmnoreka HOK
MHOTOI'PAHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpAaIICHUS
13 [Tonsitue 06 06BéMe. OCHOBHBIC bubmuorexa [IOK
CBOICTBa 0OBEMOB TET https://m.edsoo.ru/26a03fb7
. bubnuoreka [{OK
14 O6BEM I Apa, KOHyCa https://m.eds00.ru/5513d87b
N bubnuoreka [{OK
1
> O0bEM mapa 1 nomas cheprt https://m.edsoo.ru/d189bde2
[TonoOHEBIE TENa B MPOCTPAHCTBE.
CoOOTHOIIEHUS] MEXKTY TUIOIIAISIMHU bubnnoreka [JOK
16 . R
MOBEPXHOCTEH, 00BEMAMHU https://m.edsoo.ru/810cfleb
MOJJO0HBIX T
17 KonrtponbHas pabota no remMmam bubmuoreka [IOK
"Tena Bpamenus" u "O6beMs! Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha MJI0CKOCTH U B bubmmnoreka HOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Co’kKeHHE ¥ BRIYUTAHHE BEKTOPOB brbmmorexa LTOK
P https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YUCIIO brbmmorexa LTOK
p https://m.edsoo.ru/dee379eb
Pasnoxxenne BekTopa 1o TpéM
21 HEKOMILJIAaHAPHBIM BEKTOpaM Bubmmorexa [IOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio mapannenenumena
22 Pemenue 3agad, cBA3aHHBIX C but6mmoreka [IOK
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IIPUMEHEHUEM IIPABUII JCHCTBUH C
BEKTOpPaMH

https://m.edsoo.ru/5a827900

KoopanHaTHO-BEKTOPHBIN METON

bu6nmorexa [IOK

23 FIpH PEIHICHI TeOMETpHHCCII https://m.edsoo.ru/d3alfe30
3a1a4
[IpsimoyronbHas cucrema

24 KOOPJMHAT B IPOCTPAHCTRBE. bubnmnoreka HOK
Koopaunarsl Bextopa. [Ipocreiimue https://m.edsoo.ru/48db7058
3aJ]auu B KOOPMHATAX

o5 Yroa Mexay BEKTOpaMH. bu6mmoteka [JOK
CkanspHoe poU3BEJIEHUE BEKTOPOB https://m.edsoo.ru/725effc4

26 Boruncnenue yrioB Mexay Bbu6mmotreka [JOK
MPSAMBIMU U TUIOCKOCTAMHU https://m.edsoo.ru/8efbe78e
KonTponbhas padota no teme

27 "BekTophl 1 KOOpAUHATHI B bubmmorexa LIOK

| https://m.eds00.ru/77¢22fc5

MIPOCTPAHCTBE
[ToBTOpEeHmEe, 06001IEHNE 1

28 cucreMaTtu3anus 3HaHuil. OCHOBHbIE bubnmnorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHI
[ToBTOpEeHue, 06001IeHNE 1

29 cucreMaTtu3anus 3HaHui. OCHOBHbIE bubnnorexa [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUHI
IToBTOpenue, 0000IIEHNE U

30 CUCTeMaTH3alysl 3HaHUH. 3a1a4un bu6muoreka [JOK

TUTAHUMETPUHU M METOJIbI X
peuieHus

https://m.edsoo.ru/7491efe0
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[ToBTOpeHUE, 0600IICHNE 1

31 cUCcTeMaTH3anus 3HAaHUH. 3a1aun 1 bubnunoreka LIOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpeHUE, 0600IIEHNE 1

32 cucrteMmaTusanus 3HaHui. OCHOBHBIS 1 bubnuorexa [{OK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUHU

bubnunoreka LIOK

33 Hrorosas konTponbHas padota 1 https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenue, 0600IIEHNE 1 1 Bbu6mmotreka [JOK
cucTeMaTu3auus 3HaHUI https://m.edso00.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

* MaremaTuka: anredpa U Hauaia MaTeMaTHYeCKOro aHaim3a, reometpus. ['eomerpus, 10-11

knaccel/ Atanacsa JI.C., byty3oB B.®., Kagomnes C.b. u npyrue, AkiiponepHoe 00IIeCTBO
«M3narenscTBO «lIpocsemnienney, 2022

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edso00.ru/1c209e37 -bubauoreka IIOK

https:/fipi.ru/ — ®denepanbHbIil HHCTUTYT MEIArOTUYSCKUX U3MEPCHHIA.

https://resh.edu.ru/about — rocymapcrBennas oopaszoBarenabHas miardhopma «Poccuiickas
SIICKTPOHHASI [IIKOJIAY.
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