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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma yde6HOTro Kypca «I'eomerpus» 0a30BOro ypoBHS ISl 00YYatOIIHXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCyAapCTBEHHOTO 00pPa30BaTEILHOTO
CTaHJapTa CpeIHEro o0mero odpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
MPEIbSIBISEMBIX K MaTEeMAaTHUYECKOMY OOpa30BaHUIO, U TPATUINI POCCHIICKOTO OOpa3OBaHUS.
Peammzanust  mporpamMmbl  o0ecrieUyMBAeT  OBJIAJCHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOIIEKYJIBTYPHOTO, JINYHOCTHOTO M TTO3HABATEIILHOTO Pa3BUTHSI IMYHOCTH O0YJaIOITHXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BakHOCTh y4eOHOro Kypca T€OMETPHH Ha YpPOBHE CpEIHEro oomero o0pa3oBaHUS
00yCITOBJICHA TPAKTHYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TCOMETPHH B HANPABJICHUHU JIMYHOCTHOTO PA3BUTHUs O0YYarOIUXCs, (POPMHUPOBAHUS
(GYHKIIMOHAIBHON MaTeMaTH4YeCKONH TPAMOTHOCTH, HW3YUYCHHs IPYTUX YYeOHBIX IMCIUIUIMH.
PazButne y oOydaromiuxcsi NMPaBHIBHBIX IPEICTABICHUH O CYIIHOCTH W MPOUCXOXKICHUU
TEOMETPHYECKUX a0CTPAKIUKA, COOTHOIICHUH PEATbHOTO W MJCATBHOTO, XapaKTepe OTPAKEHUS
MaTeMaTHYECKOW HAYKOH SIBIICHHH W MPOIIECCOB PEAIbHOTO MUPA, MECTE FEOMETPUH B CHCTEME
HAyK M pOJM MATEeMaTHYECKOTO MOJCIUPOBAaHMS B HAyYHOM I[IO3HAHUHW W B IPAKTHKE
CHOCOOCTBYeT (OPMHPOBAHUIO HAyYHOIO MHPOBO33PCHHS YYaIIMXCS, a TakKe KadyecTB
MBIIUICHHS], HEOOXOIUMBIX JIJISl /IalITAI[IU B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTCsl OJHMM K3 0a30BBIX IPEAMETOB Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMs, TaK Kak 00ECIeYrBaeT BO3MOXKHOCTh M3YYCHHUS KaK JWCIHMIUIUH €CTECTBEHHO-
HAYYHOH HAIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe MpbllUIeHUE, (GopMHpyeMOe MpU H3YyYEHUH OOYYarolIMMHUCS HOHSITHUHHBIX
OCHOB T'EOMETPUU M TOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKICHUH B XOJIe pEIICHUS
TCOMETPHUYECKUX 3aj]ad, YMEHHE BBIIBUTaTh W ONPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO
UCTIOJIB3YIOTCSl TIPU PEIICHUHM 3aj7ad eCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHHE OpUEHTHPOBATHCS B MPOCTPAHCTBE WMIPAET CYIIECTBEHHYIO pOJb BO BCEX
00yacTsIX JesATeNbHOCTH dYelloBeka. OpHeHTaIusi YeloBeKa BO BPEMEHH W TPOCTPAHCTBE —
HEOOXO/IMMOE YCIIOBHE €r0 COIMATBHOTO OBbITHS, (hopMa OTpaKeHUS OKPYXKAKOIIETO MHUPA,
YCIIOBHE  YCIEIIHOTO TO3HAHUS W  aKTHBHOTO  MPEOOpa3OBaHUS  JCHCTBUTEIHHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSICT pa3Hble BUIbI YICOHON U TPYJOBOM
NCSITebHOCTH, SABJSCTCA OJHUM M3 MPO(ECCHOHATBHO BaKHBIX KA4eCTB, MOATOMY aKTyalbHa
3aa4a (OPMHUPOBAHUsS y OOYUAIOIIMXCS MPOCTPAHCTBEHHOTO MBINUICHUSI KaK Pa3HOBUIHOCTU
00pa3HOTO MBIIIICHUS — CYIIECTBEHHOTO KOMITOHEHTa B TIOJTOTOBKE K MPAKTHYCCKON
JESITeILHOCTH 110 MHOTHUM HAIPABJICHUSIM.

Llens ocBOEHUS MpOoTrpaMMbI yaeOHOTO Kypca «I eoMeTpus» Ha 6a30BOM YpPOBHE OOyUECHHS
— o0mieoOpazoBarenbHOE U OOIIEKYIBTYPHOE pPAa3BUTHE OOYYArOMIMXCS dYepe3 oOecredeHue
BO3MOYKHOCTH MPHOOPETEHUSI M UCIIOIb30BAHUS CHCTEMATHUYECKUX T'€OMETPHUECKUX 3HAHUH U
NCHCTBUH, CICU(PUIHBIX TEOMETPHH, BO3MOXXHOCTH YCIEIITHOTO MPOODKEHHSI 00pa30BaHHUS 10
CHENHATBHOCTSM, HE CBA3aHHBIM C MMPHKJIAIHBIM HCIIOJIb30BAHHEM T€OMETPHH.

[lporpamMa mo reoMeTpuuM Ha 0a30BOM YPOBHE NpEAHA3HAYCHA YIS OOYYAIOIIMXCS
CpeIHeH IIKOJbI, HE HCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJAHEHHH Ha YpPOBHE OCHOBHOIO
obmero obpazoBanus. Takum oOpa3om, oOydaromiuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0mIre MaTeMaTHYecKue YMEHUs, CBSI3aHHBIC CO CIEeNU(DUKON TCOMETPHH W HEOOXOIUMBIC JIIs
JKU3HU B COBPEMEHHOM o011iecTBe. Kpome 3TOro, OHM UMEIOT BO3MOXHOCTh U3YYUTh TEOMETPHIO
Oosee TIyOOKO, €CITM B JANbHEHIIIEM BO3ZHUKHET HEOOXOJAUMOCTh B TEOMETPUIECKUX 3HAHUSIX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.



JlocTuxkeHue e OCBOCHUS MPOrpaMMbl 00eCreunBaeTCs PEIIEHUEM COOTBETCTBYIOIINX
3agad. [IpuopuTteTHBIMU 3a1a9aMi OCBOCHHUS Kypca «I eomeTpumn» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBIISFOTCSA:

e (QopmupoBaHUE TMPEACTABICHUS O TIEOMETPHUM KaK YacTU MHUPOBOH KYJIbTYpbl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMpPEACTABICHUS O MHOTOTPaHHMKAX M TeJaX BpallleHUs Kak o
BXHEHIIINX MAaTEMaTHYECKUX MOJIENSIX, MTO3BOJISIONINX OMUCHIBATh U U3y4aTh Pa3HbBIE
SBJICHUSI OKPY>KAIOILIET0 MUPA;

e (QopmupoBaHuE yMEHMs PACIIO3HABATh HA 4YEPTEkKaX, MOJCNIAX U B PEalbHOM MUDE
MHOTOTPaHHUKH ¥ TeJla BPAICHHUS;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
MIPOCTPAHCTBEHHBIX (UTYD;

e (QopmupoBaHHE YMEHUSI ONEPUPOBATH OCHOBHBIMU MOHITUSIMH O MHOTOIPAaHHUKAX U
TeJax BpAIEHUS U KX OCHOBHBIMH CBOHCTBAMU;

® OBJIQJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3a1ad; (hOPMHUPOBAHHE YMCHHUS
OPOBOAWTH  HECJIOXHBIE JOKa3aTellbHbIE  pAacCyXACHHUS B  XOJ€  pEeLICHUS
CTEPEOMETPUYECKHX 3a/1a4 U 33124 C TPAKTUIECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTyaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
MO03HABATEIIFHON aKTUBHOCTH, UCCIICAOBATEILCKUX YMEHUH, KPUTUIHOCTH MBITIUICHUS;

e (QopmupoBanue (QYHKIMOHAILHON TPAaMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMCHHE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX MTOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
pPCATBHBIX JKU3HCHHBIX CHUTYallHUSX W MPH H3YUYECHUU IPYTUX Y4EOHBIX TPEIMETOB,
MPOSIBIICHUS] 3aBHUCHUMOCTEHl U 3aKOHOMEpPHOCTEH, (QopMynHpoBaTh HX Ha S3bIKE
TEOMETPHH U  CO3J]aBaTh TI'COMETPHUYECKHE MOJICIHM, NPHUMEHATh OCBOCHHBIN
TEOMETPUUECKUN ammapar JJig pelleHdss MPaKTHKO-OPHUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OIICHUBATH ITOJTYICHHBIC PE3YIIbTATHI.

OTnuuuTeNbHON 0COOCHHOCTHIO MPOTPAMMBI SBISIETCS] BKIIOUEHHE B KypC CTEPEOMETPUU
B Havaje ero MW3y4YeHWs 3ajad, peliacMblX HAa YPOBHE WHTYUTHBHOTO TIIO3HAHUSA, U
onpenenéHHBIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIIUICHUS, CTHUMYJIHPYET TPOTEKAHWE WHTYUTUBHBIX
MPOIIECCOB, MOTUBUPYET K JaJbHEHIIEMYy U3yUSHHIO TPEIMETA.

[Tpenmourenue OTHAETCS HATJIATHO-KOHCTPYKTHUBHOMY METOAY OOYYeHHS, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-MPAKTUYECKOM
NESTSIIbHOCTH. Pa3BUTHE MPOCTPAHCTBCHHBIX IMPEJACTABICHUN Yy YydYaluxcs B Kypce
CTEpEOMETPUU MPOBOTUTCS 32 CUET pEIlleHus 3aa4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3a/1ad Ha OINEpUpPOBAHUE NPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpa3za MPOBOJUTCS C
OTIOPOY Ha HATTSAHOCTh, & ONEPUPOBaHKE 00Pa30M — B YCIOBHUSX OTBJICUEHHUSI OT HATJISITHOCTH,
MBICIICHHOTO U3MEHEHHSI €r0 HCXOTHOTO COCPIKaHUSI.

OcHoBHBIE conepxaTenbHble JuHUKM Kypca «l'eomerpun» B 10-11 kiaccax:
«MHororpanHUKN», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBeY, «Tenma BpameHus», «Bekropsl u
KOOPJMHATHI B IPOCTPaHCTBE». DOpMUPOBAHUE JTOTHUYECKIX YMEHUN pactpeeseTcsi He TOIbKO
MO COJEp)KaTeIbHbIM JIMHUSIM, HO M MO rojaM OOy4YeHHsT Ha YpPOBHE CpEIHErOo OOIIero
o0Opa3oBaHusl.

Cognepxannie oOpa3oBaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yabTaTaM OCBOCHUS
paboueii mporpaMMmBbl, pactpeieIEHHBIM 0 ToAaM 00ydeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl  OBJAJIEHWE TEOMETPHUECKHMMH TMOHATUSMH M  HAaBBIKAMH  OCYIIECTBISUIOCH
MIOCJIEIOBATEIFHO W TIOCTYMATENBHO, C COOJIIOJICHHEM TPUHIIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATNCH B OOIIYI0 CHCTEMY reéOMETPUUECKHIX MPEACTABICHUI 00yJaromnxcs,
pactupsis ¥ yrayOssis e€, 00pa3ysi IpOYHble MHOXKECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun otBoauTCs 2 4yaca B Heaemnto B 10 kinacce u 1 yac B Hepenmo B 11
KJIacce, BCEro 3a JBa roaa ooydenwus - 102 yaeOHBIX Yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, INIOCKOCTb, TpocTpaHcTBO. [loHsTHe
00 aKCHOMaTHYECKOM MOCTPOECHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMHOe pacrnosioeHue NpsIMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, NTapaJlIEIbHbIE U
CKpelmuBawpIuecss npsaMmsle. llapamnenbHOCTh MNPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
napajuieJbHble TpsIMbIE B TMPOCTPAHCTBE; MAPAIETBHOCTh TPEX NPSIMBIX; MNapaIeIbHOCTh
OpsIMOM M IJIOCKOCTH. YTJbl C COHANPABICHHBIMU CTOPOHAMH; YroJl MEXIYy HIpPSIMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulelibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNIbHBIX TiockocTel. [IpocTeiime mpocTpaHncTBEHHbIE PUTYpPBI HA IJIOCKOCTHU: TETPAdIP,
KyO, mapajuieNenuIie]; IoCTPOSHUE CEYCHUH.

[lepneHaUKYISIpHOCTh OPSAMOM M IJIOCKOCTH:  MEPIEHIUKYJISpHbIE MpsIMbIE B
MPOCTPAHCTBE, NPSIMBbIE MapajUiebHbIE M TEPHEHIUKYISIPHBIE K IIJIOCKOCTH, MPHU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM M IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHeHAUKYISIPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXKIY NPAMOM M IUIOCKOCTBHIO; JIBYTPaHHBIA YToJI,
JUHENUHBIN Yroj JBYrpaHHOro yria. llepneHaukynsp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU J0
IUIOCKOCTH, pAacCTOSHUE OT NPSIMOM /0 IUIOCKOCTH, NPOEKUUs (QUIypbl Ha IJIOCKOCTb.
[lepneHAUKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK NMEPIEHIUKYIIPHOCTU ABYX IUI0cKocTel. Teopema
0 TpEX MEPHCHAUKYIAPAX.

MHOTOrpaHHUKH

[lonsiTMe MHOTOTrpaHHUKA, OCHOBHBIE DJJIEMEHTHl MHOTOTPaHHUKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yrospHas npusma; rpaHu
Y OCHOBAHUS NPU3MBI; MIPsiMasi M HAKJIOHHAs TIPU3MBI; OOKOBAsi U TIOJIHASI TIOBEPXHOCTH MPU3MBI.
[Tapannenenunesn, nNpsMOYTONbHBIN Mapauienenunen U ero cpoiictsa. Ilupamuaa: n-yronapHas
nupamMuJa, TpPaHU M OCHOBAaHHE NHUpaMHUIbl; OOKOBas W TMOJHAs TOBEPXHOCTb MHUPaMUJIBI;
npaBUjbHAasE W YyCEUEHHas MUpaMuja. OJIEMEHThl MNpuU3Mbl W nOupamuiabl. I[IpaBuiibHbBIE
MHOTOTPAaHHUKHU: TIOHSITHE MPABUILHOTO MHOTOTPAHHHUKA; MpaBWJIbHAS MPU3Ma W TpaBUIIbHAS
NUpaMKJIa; paBUJIbHAS TPEYTroibHas MUpaMuia U MPaBHIbHBIN TeTpasap; KyO. [IpencraBnenue
O TMPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp, MoAeKa’aAp W uKocadaAp. CedeHHs] NPU3MBI U
MUpaMUIBL.

CummeTpusi B MPOCTPAHCTBE: CHMMETPHUS OTHOCUTEIBHO TOYKH, MPSAMOM, IIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpamMuaax, napauienenuneaax, NpaBuibHbIX MHOITOTPAHHUKAX.

Borunicnenue 3neMeHTOB MHOTOTPAHHUKOB: péOpa, AuaroHanu, yrisl. [lnomaas 60koBoit
MOBEPXHOCTU U TOJHOM MOBEPXHOCTHU MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOUM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBUJILHON MHUpaMUABI, TeopeMa O Tuiomaau yceu€HHou mupamuiabl. [loHsTHE 00 00BEME.
O0BEM TUpamMuIbl, TPU3MEI.

[Tonobupie Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KJIACC

Tesa BpameHus

[Munuaapuyeckas TOBEPXHOCTh, OOpasylolue WINHIPUYECKOH TMOBEPXHOCTH, OCh
MATUHAPUYECKOU ToBepXHOCTH. L{mmmHap: ocHOBaHUS 1 OOKOBasi TOBEPXHOCTh, 00pa3yromias 1
OCb; IIOMIaAh OOKOBOI U TIOTHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yroliMe KOHUYECKOW MOBEPXHOCTH, OCh W BEpIIMHA
KOHUYECKOW ToBepXHOCTH. KOHyc: OCHOBaHWME W BepIIMHA, OOpa3yromias M OCh; IUIONIAb



OOKOBOM W TIOJIHOW IMOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yrollne M BHICOTA, OCHOBAHHS W
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuUaMeTp; IUIOH[alb MOBEpXHOCTU cdepbl. B3ammuoe
pacrionioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; riomanb chepsl.

N3o06paxenue Ten BpalleH s Ha IUIOCKOCTH. Pa3BEpTka HUIMHApA U KOHYCA.

KomOuHanuu Tten BpamieHus ¥ MHOTOTPaHHMKOB. MHOIOTpaHHHK, ONHCAHHBIA OKOJO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUs.

[Tonsitne 00 o0béMe. OcHOBHBIE cBoWicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiienenuneaa u cieactBus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ riomasib cepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHUS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuennss uunuHApa (MapauielbHO M NEPHeHIUKYISIPHO OCH), CEYeHHs KOHyca
(mapaenbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 111apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu u B mpocTpancTBe. Cl0KeHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxkeHue BekTopa Mo TPEM HEKOMIUIAaHAPHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBUI C BEKTOpaMHU.
[IpsimoyronbHasi cucteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. [lpocreiimue
3a7a4d B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalgpHOE HPOM3BEIECHUE BEKTOPOB.
Brruncnenue yrioB Mexay HpsIMBIMU U IJIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIM METOH MHpHU
peLIeHUH TEOMETPUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pE3yNbTAaThl OCBOCHHS MpPOTrpamMMbl yuyeOHOro mpenMera «MareMaTuka»
XapaKTEepPU3YIOTCA:

I'paiknanckoe BocnnuTaHue:

Cc(OPMHPOBAHHOCTBIO TPAXKAAHCKOW TIMO3UIMM OOydYaromlerocs Kak AakTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIEeCTBA, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aUMOJCIHCTBOBATh C COLMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUH C UX (QYHKIMAMU M Ha3HAUCHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHUS K IPOILIOMY
U HACTOSLIEMY POCCHUUCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIIOJIb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoaa; cHOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO MOBEACHUS, CBA3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOMYHUBOTO OYAYIIETO.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIIOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHUN, PaCCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTeMaTUYeCKUM acleKTaM pas3JInyHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 370POBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
aKTUBHOCTh); (PU3NYECKOIO COBEPIICHCTBOBAHUS, NPH 3aHATUSX CIOPTUBHO-03/JOPOBUTEIILHON
JIEATEITBbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAaHHUEM LIEHHOCTU TPYJOJIO0US; UHTEPECOM K Pa3IMYHBIM
cdepam mpohecCHOHATBHON J1eATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ NMPHIIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3OBaHHIO U
caM000pa3oBaHUI0 Ha MPOTSHKEHWHM BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pELIEHNN IPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HaITPaBIEHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BJIMSIHUS COILHAIBHO-
SKOHOMHYECKHX IPOLECCOB HA COCTOSHHE NPHUPOJHOM W COLMAIBHOW CpeAbl, OCO3HAHUEM
r7100aNbHOTO  XapakTepa OKOJOTMYECKHMX IpoOJieM; OpHEeHTaluel Ha  NpUMEHEHHUe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3a7ad B 00JIacTU OKpYXKaroulei cpelpl, MIaHUpOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJI1 OKPYKAIOIIEH CPEJIbI.

LleHHOCTH HAYYHOI'0 MO3HAHHUA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU W OOIIECTBEHHOHN MPAKTUKH, TOHHMMaHUEM MaTeMaTHYeCKOM HayKH Kak c(epbl
4eJI0BEUYECKON JESITEIBHOCTH, ITAlOB €€ Pa3BUTUSA M 3HAYMMOCTH I Pa3BUTHUS LMBUIM3ALUY;
OBJIQJICHUEM SI3BIKOM MAaTEMATHKM M MAaTE€MaTU4YeCKOW KYJIbTYpOM KaK CPEICTBOM IO3HAHUS



MHpPa; TOTOBHOCTBIO OCYHICCTBIATH MPOCKTHYHO MW HCCICHOBATCIIBCKYIO OCATCIBHOCTDH
HHIUBHUIYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMBI yaeOHOTO TipeameTa «MaTemMaThka
XapaKTEpU3YIOTCS  OBJAJICHUEM  YHUBEPCAIbHBIMUA  HO3HABAMENbHbIMU  OeliCEUsMU,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCANbHOIMU — De2YIAMUGHbIMU
OelicmeusmMu.

1) Vuusepcanvnvle noznasamensmsle oeticmeus, obecnevusaiom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YHaArOWUXCcsi (0CBOEHUEe MemO008 NO3HAHUS OKPYICAIWe20 MUpd,
npUMeHeHUe J102UHEeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBrble JJornueckue aeicTBusA:

® BBUIBJISATh M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHSATUI, OTHOLICHUH MEXIYy MOHATUAMH; (HOPMYyITHUpPOBATH OIpPEIECIICHUS MOHITUH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CPaBHEHUS, KPUTEPUU TIPOBOMMOT0 aHAIIH3A;

® BOCIPUHHMATH, (OPMYITUPOBATh U MPEOOPA30BBIBATH CY)KICHHS: YTBEPAHUTEIBHBIC U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIABIIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JIAHHBIX, HAONIOJNCHUSX W YTBEPXKACHUSX; IpeajaraTh KPUTEPUU ISl BBISBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

® JleNaTh BHIBOJIBI C HMCIIOIH30BAaHUEM 3aKOHOB JIOTUKH, JACITYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTEIHHO JJOKA3aTEIbCTBA MATCMAaTHUYCCKUX YTBEPHKIACHUH (TIpsIMBbIC
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPUBOIUTH TNPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOJIBL;

e BBIOMpaTh Croco0 perieHus y4eOHOUM 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelIeHus, BEIONpaTh HAHOOJIee TOIXOIAIINNA ¢ yIETOM CaMOCTOSITEIIBHO BBIICTICHHBIX
KPUTEPHEB).

Ba3oBble nccienoBaTesbcKue AeiicTBU:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICNOBATEIIbCKUH  MHCTPYMEHT  IO3HAHWS,
dbopMynupoBaTh BOIMPOCHI, PUKCUPYIOLINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
UCKOMOE W JlaHHO€, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO ITO3HIIUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAaHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHyecKoro oOBeKTa, SBIEHHS, IpoIlecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy 00OBEKTaMH, SIBICHUSAMU, TIPOIICCCAMMU;

® CcamMOCTOATENHHO (opMyaupoBaTh OOOOIIEHWS W BBIBOJABI 1O  pe3yjbTaTaM
MPOBEAEHHOTO HAOTIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh TIPEITOJIOKCHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmaunmeii:

® BBIIBIATH ACPUIUTHI MHGOPMAIINHU, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha BOIMPOC H
JUTSL pEIICHUS 3a1a4H;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIUYHBIX THIIOB, AaHAJIW3UPOBATH,
CUCTEeMATH3UPOBATh W HWHTEPIPETUPOBATH WH(POPMAITUIO PA3IUYHBIX BUJIOB U (POpPM
MPE/ICTaBJICHHUS,



2)

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B  pa3iM4HbIX (opmax,
WLTIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

Yhusepcanvuvie KoMMynHukamuenwie oeticmsus, obecneuusarom c@hopmupo8anHoCmy

COYUANBHBIX HABLIKOE 00YUAIOUUXCSL.
Oomenmne:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHS B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMU
OOlIeHHs; SCHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 XOY pEIICHUs 3a7aul, KOMMEHTUPOBATh
MOJIyYEHHBIN pe3yibTarT;

B X0J1e 00CYX/IeHHUs 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXAaeMOI TEeMbI, IPOOIEMBI,
pemaeMoil  3ahaud, BbICKa3blBaTb MJEH, HALCJICHHbIE HAa IIOUCK pPELICHUs;
COMNOCTABIIATh CBOM CYXKJIEHHUS C CYXKICHUSAMH JAPYIMX YYaCTHUKOB JIHAJIOTa,
OoOHapy>KUBATh Pa3IMUMe U CXOACTBO TMO3ULUI; B KOPPEKTHOH (hopme POopMyInpoBaTh
pa3HOIJIACHS], CBOU BO3PAKEHNUS,

MIPEACTABIISATh PE3YJbTAThl PEIICHUS 3aa4M, SKCIIEPUMEHTA, UCCIIEIOBAHUSI, IPOEKTA;
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Yy4ETOM 3ajJad Mpe3eHTAlUU U
0COOCHHOCTEH ayAUTOPHH.

CoTpyaHunuecTBo:

[NOHMMATh U MCIOJb30BaTh INPEUMYILECTBA KOMAaHIHOW M MHAWBHUIYaJIbHOM pabOThHI
OpU pelIeHUH Y4YeOHbIX 3ajJady; IPUHUMATh IeJb COBMECTHOM JEATEebHOCTH,
IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pachpeneniartb BHAbI padoT,
JIOTOBAapHUBAThCS, OOCYXKJaThb IPOLECC M pe3ysibTaT paboThl; 0000IIaTh MHEHHUS
HECKOJILKHX JTFOJICH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHHUs,, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAMHHMPOBATH CBOU
JENCTBUS C IPYTMMH YiIEeHAMHU KOMaH/bl; OLIECHUBATh KaueCTBO CBOETO BKJIaJla B OOIIMI
HOPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmvlCilo8blx
YCmaHOB0K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.
Camoopranusaunus:

COCTaBJIATh IUIaH, AJITOPUTM PELICHUs 3a/1a4H, BBIOMPATh CIIOCO0 pelIeHus ¢ YIETOM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBAThH U
KOPPEKTHPOBATh BApUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POpPMALIUH.

CaMOKOHTPOJIb:

BJIQJIETh HABbIKAMHU II03HABATENbHOM peQIeKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JeMCTBUH M MBICIMTENBHBIX IPOLIECCOB, MX pE3yIbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa pPeUIeHHs MaTeMaTHYecKOi
3a]a4uu;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPU PELIEHUU 3aJa4l, BHOCUTh
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, TAHHBIX, HallIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE pe3yJbTaTa LEIM U YCJIOBUSAM, OOBSACHATH INPHUUYUHBI
JOCTHKEHUSI WIM HEIOCTHXKEHUS Pe3yJIbTaTOB JAEATEeIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.



IMPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBarh MOHATHUSAMH: TOUYKA, MPsAMasi, INIOCKOCTb.

[TprMeHSTh aKCHOMBI CTEPEOMETPHUH U CJICICTBUS U3 HUX MPHU PEIICHUU T€OMETPHUCCKHUX
3ajad.

OnepupoBaTh TOHATHSIMH: TAPAUICTBHOCTh H  NEPICHIUKYISIPHOCTh TMPSAMBIX U
MJIOCKOCTEH.

KrnaccudunupoBaTs B3aMMHOE paCIONOKEHUE TMPSIMBIX U TUIOCKOCTEH B POCTPAHCTBE.

OnepupoBaTb NOHATHUAMHU: JIBYTPaHHBIA Yroj, TpaHU [ABYIPaHHOTO Yyria, pedpo
JIBYTPAHHOTO yTJIa; TUHEHHBINA yroJl ABYTPaHHOTO YIIIa; TpajycHas Mepa JBYTPaHHOTO yriia.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA M HEBBIMYKJIbIII MHOTOTPAHHUK,
9JIEMEHTHI MHOTOTPAaHHUKA, MPABUIHLHBIA MHOTOTPAHHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHUKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napajuiejenumnes, Kyo).

KnaccuduiupoBate MHOTOTpAaHHUKH, BbIOMpass OCHOBaHUSA IS KiacCU(UKALUU
(BBITTYKJIBIE W HEBBIMYKIJIBIC MHOTOTPAHHHWKH; TPAaBUIbHBIC MHOTOTPAHHUKH, TPSIMBIC W
HAKJIOHHBIE IPU3MBI, TapalIeeIUIe/Ibl).

OnepupoBaTh MOHATUSIMH: CEKYIAs TUIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHIIUITBI TOCTPOCHUS CEUEHUH, UCTIONb3YS METO/I CIIEIOB.

Ctpouth CeueHUss MHOTOIPAHHHUKOB METOJIOM CJICJIOB, BBITIOJHATH (BBIHOCHBIC) TUIOCKHC
YEepPTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxXOXICHHE TEOMETPUYCCKUX BEIMYMH 10 00pasmaM WiIn
IropuT™MaM, MPUMEHSS HU3BECTHBIE AHATUTHUYECKHE METOJbl TMPU PEUICHHH CTaHIapTHBIX
MaTEeMATHYECKUX 3a7a4 Ha BBIUMCICHHE PACCTOSHUN MEXIY IBYMS TOYKAMH, OT TOYKH JIO
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXAY CKPEIIUBAIOIIUMUCS TPSIMBIMH.

Pemare 3amaun Ha HAaxXOXICHHE TEOMETPUYCCKUX BEIMYMH 10 00pasmaM WIn
aNropuTMaM, MPUMEHSST W3BECTHBIE aHAJUTHYECKHE METOJbl MPU PEUICHHH CTaHIapTHBIX
MaTEeMAaTHYECKHUX 3a/1ad Ha BBIYHUCICHHE YIJIOB MEXTY CKPEIIUBAIOIIUMHUCS TPSIMBIMH, MEXKITY
MPSIMOY U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boeraucnsate 00BEMBI U TUIOMIAIA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, THpaMUa) ¢
npuMeHeHHeM (GOpMyI; BBIUKCIATH COOTHOIIEGHUS MEXIY IUIOMAASIMH TOBEPXHOCTEH,
00BEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh TOHITUSIMH: CHUMMETPUS B MPOCTPAHCTBE; IIEHTP, OCh U IIOCKOCTh
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekatb, npeoOpa3oBbIBaTh U HHTEPIPETUPOBATh MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
TeOMETPHUSCKHUX (UTYpPAX, MPEJACTABICHHYIO HAa YepTekaxX U PUCYHKaX.

[TpumensTh reoMmerpuueckue (HakThl AN PEHICHUS CTePEOMETPUYECKHX — 3ajad,
MIPEJIITOJIATAFOIINX HECKOJBKO IIIarOB PENICHUS, €CITM YCIIOBUS NMPUMEHEHHUS 3aJlaHbl B SBHOH
dopme.

[TpuMeHSTh TPOCTEHINNE MPOTPAMMHBIC CPEJICTBA M JIIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKHX 3a]ad.

[TpuBOIUTE TIpPUMEpPHl MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B TPUPOAC H IKH3HH,
pacro3HaBaTh MPOSIBIICHNUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHSTh TIOJydeHHBbIC 3HAHUS HA NMPAKTHKE: aHAM3WPOBATh PEAbHBIC CHUTYAIlUU U
NPUMEHSTh HM3YyYEHHBIE TIOHATHS B  TMPOLECCE TMOWCKAa PEIIeHHUs  MaTeMaTUYeCKH
c(OpMYJIMPOBAHHON TMPOOJIEMBI, MOJICIUPOBATh PEATbHBIC CHTYaIllMd HA S3BIKE TEOMETPHH,
HCCJIEIOBATh TOCTPOEHHBIE MOJENU C HCIOJIB30BaHHEM T'€OMETPHUYECKHX TMOHSITHH H TEOpEM,
anmnapara ajireOpsl; peniaTtb NpakTUYecKue 3a1a4u, CBI3aHHbIE C HAXOXKJACHUEM M€OMETPUUECKUX
BEJIMYKH.



11 KUIIACC

Onepuposatb MOHATHSAMH: LWIAHPUYECKas IIOBEPXHOCTB, oOpasyromue
[WIMHAPUYECKON MOBEPXHOCTH; IIMIIMHP; KOHWYECKask TOBEPXHOCTh, 00pa3yIonIre KOHNUYECKOM
HOBEPXHOCTH, KOHYC; C(hepruuecKas IOBEPXHOCTb.

Pacno3naBate Tena BpameHus (IWIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJIyYEHUS TEJl BPALLCHHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMU: INIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIOA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruucnate 00bEMBI U IUIOIAAM IOBEPXHOCTEH TeJ BpAalllEHUs, F€OMETPUYECKUX Tel C
npUMEeHEHUEM (HOPMYIL.

OnepupoBaTh MOHATUAMHU: MHOTIOIPaHHHUK, BIIMCAHHBIM B cepy M ONMCAHHBIA OKOJIO
cdepsr; chepa, BIECaHHAs B MHOTOTPAHHUK HITM TEJIO BPAIICHUS.

BBIUUCIIATE COOTHOLIEHUS MEXIY IUIOMAASMU IOBEPXHOCTEH M 00bEMamMM MOJOOHBIX
TeJ.

N300paxkaTh n3ydaemble (GUIypbl OT PYKM M C IPUMEHEHUEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BBINonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB NPOCTHIX 0OO0BEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAIICHUSI.

N3BnekaTb, HHTEPIPETUPOBATh U NMPEOOPa30BbIBATH MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUrypax, MpencTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINOIHATE AEUCTBUSA CI0KEHUSI BEKTOPOB, BBIYMTAHUSA BEKTOPOB M YMHOXKEHHUS BEKTOpa
Ha YHUCII0, OOBSICHATh, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

IIpuMeHATh paBUIIO MapasuIeNICINIIE A,

OnepupoBaTh MOHATUSAMHU: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJll MEXKIAY BEKTOPAMH, CKaJISIPHOE
IIPOU3BEIEHNE BEKTOPOB, KOJUIMHEAPHBIEC U KOMIUIAHAPHBIE BEKTOPBI.

Haxoauts cymMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOpaMHU,
CKAJIIPHOE MPOU3BEACHUE, PACKIIabIBATh BEKTOP IO IBYM HEKOJIIIMHEAPHBIM BEKTOPAM.

3a/1aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpELIEHUsS CTEPEOMETPUYECKUX — 3ajad,
MIPEANOIAraloIMX HECKOJIbKO IIAaroB PEIICHMs, €CIM YCIOBHsS IPUMEHEHHs 33JlaHbl B SIBHOU
dopme.

Pemate mpocreiimne reOMETpUYECKHE 33/1a4d Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOIO
METOA.

Pemate 3amauM Ha JOKAa3aTeNbCTBO MATEMAaTHYECKMX OTHOIIEHWH M HaXOXICHUE
reOMETPUYECKUX BEJIIMYMH MO 00pas3laM MM aJrOpUTMaM, MPUMEHsSI U3BECTHBIE METObI MPH
PELIEHNH CTaHAAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IpuMeHATs mpocTEeHIIne MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPH PEUICHUU CTEPEOMETPUYECKUX 3a]1a4.

IIpuBoauTe mpUMEPBI MATEMATHUYECKUX 3aKOHOMEPHOCTEM B IPUPOJE U JKHU3HH,
pacno3HaBaTh NPOSBICHNE 3aKOHOB T€OMETPUH B UICKYCCTBE.

IIpuMeHATh NOJIy4EHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC CUTyalUUd U
INPUMEHATh  W3Y4YEHHbIE IOHATHS B  IIPOLlECCE ITOMCKA  PEIICHHS  MaTeMaTH4eCKH
chopMyIMPOBAHHOW MPOOIEMbI, MOAEIUPOBATh pPEANbHbIE CUTYallMd Ha S3bIKE TI'€OMETPHH,
HCCJIEN0BATh ITOCTPOEHHBIE MOJEIN C HMCIOJIb30BAHMEM TI'€OMETPUUYECKHX IOHATHU U TEOpEM,
anmapara anreOpbl; penath IpakTHYeCKUe 3aaui, CBA3aHHbIE C HAXOXKACHUEM IeOMEeTPUIECKUX
BEJIMYHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
K
Ne HaumeHoBaHue pa3iesioB U TeM KOH“%CTBO qacosn dueKkTpoHHbIE (LM (POBbLIE)
n/u NPOrpaMMbl Bcero p;gloTTI::ﬂbele pz? ;:;T::qec'me 00pa3zoBaTebHbIE PECYPChI
1 BBencHue B cTepeoMeTpHIo 10 https://m.edsoo.ru/C503R7VIP
2 HpAMEIC H ILIOCKOCTH B IPOCTPAHCTBE. 12 1 https://m.edso0.ru/WT7NSO14T
[TapainenbHOCTh NPSAMBIX M IIOCKOCTEH
3 Hepriett MKy IAPHOCTS MPAMELX 1 12 https://m.eds00.ru/V61LAPUCD
IUIOCKOCTEN
4 VYTbl MEKIY IPSAMBIMU U IIJIOCKOCTSIMU 10 1 https://m.edso0.ru/R38METBTQ
5 MHororpaHHUKH 11 1 https://m.edsoo.ru/XPW9US5FB2
6 O0BEMBI MHOTOTPAHHUKOB 9 1 https://m.edso00.ru/010FX2SJB
7 gr‘jg"pe“e: CCHCHITL, PAcCTOAHHA 1 4 1 https:/m.edso0.ru/LLAAMHO3D
OBIIEE KOJIMYECTBO YACOB I1O 68 5 0

[NPOTPAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acoB

dyeKkTpoHHbIE (LM (POBbLIE)

Ne n/n MPOrpaMMbl Bceero ;(;;:TI::HBHH?’ ll;[;) g::::qec“"e o0pa3oBaTe/bHbIE peCypChl
1 Tena BpareHus 12 https://m.edsoo.ru/HYOWQL5KQ
2 OOBEMBI TEI 5 1 https://m.edso0.ru/BO9ORVIYC9
3 BekTopsi u koopauHaTHI B 10 1 https://m.edso0.ru/4ANCLAGOMF
[IPOCTPAHCTBE
4 [TosTopenue, 060bmenue, 7 1 https://m.eds00.ru/DORV3P725
cucreMaTni3anuia 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypChl

OCHOBHBIE TIOHSTHS
CTEpEeOMETPHUU: TOUKA, IpAMas,
IJIOCKOCTb, IPOCTPAHCTBO.
[TpaBuiia uzo6paxeHus Ha
PHUCYHKaX: U300pakeHUS
IUIOCKOCTEH, MapaienbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

ITonsaTHA: Iepecekaronuecs
IUIOCKOCTH, ITEPECEKAOIINECS
psiMasl U IJI0CKOCTh
[TonsATHs: nepecekaromuecs

IIJIOCKOCTH, IICPECCKAOIMIUCCA
npsamas U rmioCKOCTb

03.09.2026

04.09.2026

10.09.2026

https://m.edsoo.ru/HUOLULGL9

https://m.edsoo0.ru/37WAS8YES4

https://m.edsoo.ru/8JYFUB5M4

3HAKOMCTBO C
MHOTOTpaHHHKaMH,
n300pakeHNe
MHOTOTPaHHUKOB Ha
PUCYHKAX, Ha IPOEKIIMOHHBIX
yepTeKax

HauanbHble cBenieHHs 0 KyOe u
MAPAMUJIE, UX PA3BEPTKU U
Mozenu. Ceuenus
MHOTOI'PAHHUKOB

11.09.2026

17.09.2026

https://m.edsoo.ru/PFOU2V68I

https://m.edsoo.ru/MHOTOXN3E

HavanpHbIe cBeieHus 0 KyOe u

https://m.edsoo.ru/P3JPHC8MO0



https://m.edsoo.ru/HU0LULGL9
https://m.edsoo.ru/37WA8YES4
https://m.edsoo.ru/8JYFUB5M4
https://m.edsoo.ru/PFOU2V68I
https://m.edsoo.ru/MHOTOXN3E
https://m.edsoo.ru/P3JPHC8M0

MpaMue, UX pa3BEPTKU U
monenu. CeueHus
MHOT'OTPaHHUKOB

18.09.2026

ITousarue 06
AKCHOMaTHYECKOM
MOCTPOCHHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH H
CJICACTBUA U3 HUX

24.09.2026

https://m.edsoo.ru/IMOWZ24T1

ITousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHHUH CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH H
CJICACTBUA U3 HUX

25.09.2026

https://m.edsoo.ru/JFSKM11EJ]

ITousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHHUH CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U
CJICACTBUA U3 HUX

01.10.2026

https://m.edsoo.ru/\VA4VH6PJD

10

11

12

ITousitre 00
AKCUOMAaTHYECKOM
MIOCTPOCHHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH H
CIEICTBHS U3 HUX

B3aumHoe pacnionoxenue
MPSIMBIX B IPOCTPAHCTBE:
nepeceKaroImecs,
napajuieNbHble U
CKpEIIMBAIOIINECS IPSIMbIE

[MapasienbHOCTh MPSIMBIX U
TUTOCKOCTEH B MTPOCTPAHCTBE:
napajie/ibHbIC TPSMBbIC B
IPOCTPAHCTBE;
HapayIeIbHOCTh TPEX MPSMBIX

02.10.2026

08.10.2026

09.10.2026

https://m.edsoo.ru/KFDEBHI7I

https://m.edso0.ru/83KWSU6M4

https://m.edsoo.ru/EIXGRN3D0



https://m.edsoo.ru/IMQWZ24T1
https://m.edsoo.ru/JF8KM11EJ
https://m.edsoo.ru/VA4VH6PJD
https://m.edsoo.ru/KFDEBHI7I
https://m.edsoo.ru/83KWSU6M4
https://m.edsoo.ru/EIXGRN3D0

13

14

[TapamienbHOCTD IPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[TapamienbHOCTE IPAMOM U
IUIOCKOCTH

VYTJIBl C COHAIIPABICHHBIMH
CTOpPOHAMH

15.10.2026

16.10.2026

https://m.edso0.ru/I1SCWMJUIR

https://m.edso0.ru/T95VYRBXM

15

16

VYros Mexay NpsIMbIMU B
IIPOCTPAHCTBE
Yroa Mexay npsiMbIMU B
IIPOCTPAHCTBE

22.10.2026

23.10.2026

https://m.edsoo.ru/LUY75YGCX

https://m.edsoo.ru/KN7K418VVC

17

18

19

[TapamienbHOCTD IIJIOCKOCTEM:
napaiesibHble IIOCKOCTH

CaolicTBa napamieabHbIX
IUIOCKOCTEH

[Ipocretimue
IPOCTPAHCTBEHHBIE (PUTYPBI
Ha MJIOCKOCTHU: TeTpa’p, Kyo0,
napajuieJenunes

05.11.2026

06.11.2026

12.11.2026

https://m.edsoo0.ru/TCHOJOUPK

https://m.edso0.ru/7TS62DZBQ

https://m.edsoo.ru/UWPAJ7N10

20

21

ITocTpoeHune ceueHui

IToctpoenue ceuenunit

13.11.2026

19.11.2026

https://m.edso0.ru/13LJ50GEE

https://m.edsoo.ru/7CVYEVAV7

22

KonTponbHas pabora no teme
"ITpsiMbl€ M TUIOCKOCTH B
MIPOCTPAHCTBE.
[TapannenbHOCTh IPSAMBIX U
IJIOCKOCTEN"

20.11.2026

https://m.edsoo.ru/KOBCYHL5Y

23

[IeprieHIUKYIAPHOCTD NPSMOUN
Y TUIOCKOCTH:
NEPIEHANKYJIPHBIE IPSIMBIE B
IIPOCTPAHCTBE

26.11.2026

https://m.edso0.ru/169L4JVYQ

24

[Ipsmbie mapayienbHbIEC U

https://m.edsoo.ru/77PFLCQ8N



https://m.edsoo.ru/1SCWMJUIR
https://m.edsoo.ru/T95VYRBXM
https://m.edsoo.ru/LUY75YGCX
https://m.edsoo.ru/KN7K4I8VC
https://m.edsoo.ru/TCHOJ9UPK
https://m.edsoo.ru/7TS62DZBQ
https://m.edsoo.ru/UWPAJ7N10
https://m.edsoo.ru/13LJ50GEE
https://m.edsoo.ru/7CVYEVAV7
https://m.edsoo.ru/KQBCYHL5Y
https://m.edsoo.ru/I69L4JVYQ
https://m.edsoo.ru/77PFLCQ8N

25

26

27

28

29

NEePIIEHIUKYJIPHBIE K
IUIOCKOCTH

[Tpsimble napamienbHble U
NEePIEHIUKYJIPHBIE K
IUIOCKOCTH

[Ipusnak

NEPIEHAUKYJIIPHOCTH IIPSIMOU

U IJIOCKOCTH
[Tpuznak

NEPIEHANKYJIIPHOCTH IIPSIMOU

" IIJIOCKOCTHU

Teopema o npsMoi
NEPIEHANKYJIIPHON
IUIOCKOCTH
Teopema o npsimoit
NEPIECHIUKYIAPHON
IIJIOCKOCTH

27.11.2026

03.12.2026

04.12.2026

10.12.2026

11.12.2026

17.12.2026

https://m.edso0.ru/G5SWZ3RWEF

https://m.edsoo.ru/KBGV9J41B

https://m.edsoo.ru/YG9QJLHAI

https://m.edsoo0.ru/3AMIGAHQOSM

https://m.edso0.ru/3MOROG1D3

30

Teopema o npsimoit
NEPIEHIUKYIIPHON
IUIOCKOCTH

18.12.2026

https://m.edsoo.ru/NRYVSE6Z8

31

[IepnieHauKymnsp u
HAKJIOHHBIC: PACCTOSTHUE OT
TOYKH J0 IJIOCKOCTH,
paccTostHUE OT MPSAMOH 10
IUIOCKOCTH

24.12.2026

https://m.edsoo.ru/NXMGYF8I5

32

[lepnenaukynsp u
HAKJIOHHBIE: PACCTOSTHUE OT
TOYKH J0 MJIOCKOCTH,
paccTostHUE OT MPSMOH 10
IUIOCKOCTH

25.12.2026

https://m.edso0.ru/OWXJFVOGJ

33

Ilepnenaukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH,

14.01.2027

https://m.edsoo.ru/T66K2RMY5



https://m.edsoo.ru/G5SWZ3RWF
https://m.edsoo.ru/KBGV9J41B
https://m.edsoo.ru/YG9QJLHAI
https://m.edsoo.ru/3MIGAHQSM
https://m.edsoo.ru/3M0ROG1D3
https://m.edsoo.ru/NRYVSE6Z8
https://m.edsoo.ru/NXMGYF8I5
https://m.edsoo.ru/OWXJFVOGJ
https://m.edsoo.ru/T66K2RMY5

34

35

paccrosiHue OT NPSAMOU 110
IUIOCKOCTH
[lepnienaukymnsip u
HAaKJIOHHBIE: PaCCTOSTHUE OT
TOYKH JI0 IJIOCKOCTH,
paccrosiHue OT MPSAMOU 110
IUIOCKOCTH

VYTIIBl B IPOCTPAHCTBE: YTOJ
MEXAY NMPSIMOM U IJIOCKOCTBIO

15.01.2027

21.01.2027

https://m.edso00.ru/OA1IN4WIJO

https://m.edsoo.ru/HWHUD2NNC

36

37

JIByrpaHHBIN yroJi, TMHEHHBIN
yroJl ABYTPaHHOI'O yriia
JByrpaHHbIil yrou, TMHEHHbII
yroJI ABYTPAHHOI'O yIiia

22.01.2027

28.01.2027

https://m.edsoo.ru/1E25E18SD

https://m.edso0.ru/QONZB9V7GS

38

[TepnieHIUKYIAPHOCTD
IJIOCKOCTEW: MPU3HAK
NEPIIEHIUKYJIPHOCTH ABYX
IIJIOCKOCTEMN

29.01.2027

https://m.edso0.ru/Q1KQCUC4D

39

40

[IepnieHAUKyYIAPHOCTH
IIJIOCKOCTEN: MPU3HAK
NEPIEeHIUKYISIPHOCTH ABYX
IIJIOCKOCTEMN
[TepnieHIMKYIAPHOCTD
IIJIOCKOCTEN: MPU3HAK
NEPIEHUKYIPHOCTH ABYX
IIJIOCKOCTEN

04.02.2027

05.02.2027

https://m.edso0.ru/CPX3082P7

https://m.edsoo.ru/KEQV00CZZ

41

42

Teopema o Tpéx
NEPIEHUKYIIsIpax
TeopeMa o Tpéx
NEPHEHIUKYIIIPax

11.02.2027

12.02.2027

https://m.edsoo.ru/FOAWH45BG

https://m.edso00.ru/N4889EZ8R

43

TeopeMa o Tpéx
NEPHEHIUKYIIAPax

18.02.2027

https://m.edsoo0.ru/55ZT2FBB9

44

KoHnTtposbHas padoTa mo

https://m.edsoo.ru/YYZPF36KN



https://m.edsoo.ru/OA1N4WIJO
https://m.edsoo.ru/HWHUD2NNC
https://m.edsoo.ru/1E25E18SD
https://m.edsoo.ru/QNZB9V7GS
https://m.edsoo.ru/Q1KQCUC4D
https://m.edsoo.ru/CPX3082P7
https://m.edsoo.ru/KEQV00CZZ
https://m.edsoo.ru/F9AWH45BG
https://m.edsoo.ru/N4889EZ8R
https://m.edsoo.ru/5SZT2FBB9
https://m.edsoo.ru/YYZPF36KN

45

46

47

TemaM "[lepneHIuKyIsIpHOCTD
MPSAMBIX U IJIOCKOCTEN" U
"VTIel MeXAY NPSIMbIMU U
IJI0CKOCTSIMU"

[TonsiTie MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOTPaHHHKA, BHITYKJIBIE U
HEBBIMTYKJIbIE MHOTOTPAaHHUKH;
pa3BEépPTKa MHOTOTPAHHUKA

[Tpusma: N-yronpHas mpu3ma;
FpaHI/I 1 OCHOBAHUIA HpI/I3MI)I;
npsiMasi ¥ HaKJIOHHAsI IPU3MBI;
OoKOBas | IOJIHAS
MOBEPXHOCTD ITPU3MBI

[Tapannenenunen,
IIPSIMOYTOJIBHBIN
napajulesIenuIe U ero
CBOMCTBaA

19.02.2027

25.02.2027

26.02.2027

04.03.2027

https://m.edsoo.ru/I8F5RJJ3N

https://m.edso0.ru/SC5U397F9

https://m.eds00.ru/918HYTGCO

48

[Tupamupa: N-yroypHas
NUpaMuJia, TPaHU U OCHOBaHUE
nUpamMu/ibl; 00KOBas U MOJTHAs
MOBEPXHOCTh MUPAMU/IBI;
IIPABWJIbHASA U yCEUEHHA
nupamujia

05.03.2027

https://m.edso00.ru/C9TMKQF48

49

IIpaBuUIBHBIE MHOTOTPAHHUKMU:
MOHSATHE MPABUIBLHOTO
MHOI'OI'paHHHUKA; ITpaBUJIbHAA
pU3Ma U MpaBUIIbHAS
nupaMua; paBUiIbHAas
TpeyroJjibHasi MupamMua u
IIPAaBWJIBHBIN TeTpadip; KyO

11.03.2027

https://m.edsoo.ru/9IMO0AFCO

50

[IpencraBnenue o mpaBUIbHBIX
MHOTOTPaHHUKAX: OKTa3p,

12.03.2027

https://m.edsoo.ru/LTBOUHA4F



https://m.edsoo.ru/I8F5RJJ3N
https://m.edsoo.ru/SC5U397F9
https://m.edsoo.ru/918HYTGC0
https://m.edsoo.ru/C9TMKQF48
https://m.edsoo.ru/9IM00AFC0
https://m.edsoo.ru/LTBOUHA4F

JIOACKAdIP U UKOCAIP.

51

CumMeTpHs B IPOCTPAHCTBE:!
CUMMETPUS OTHOCUTEIIBHO
TOYKH, IPSIMOM, TIJIOCKOCTH.
DIEMEHTBI CUMMETPUU B
nupamMuaax,
napajuleenune1ax,
IMMPaBUJIbHBIX MHOT'OI'PaHHUKAaX

18.03.2027

https://m.edso0.ru/BOK9K8FGV

52

Briuucienue piieMeHTOB
MHOTOT'PaHHHUKOB: pEOpa,
JIAAarOHaJu, yribl

19.03.2027

https://m.edsoo.ru/VVM9110N5V

53

54

55

[Tnomans 6oxoBOM
TIOBEPXHOCTH M MOJITHON
IIOBEPXHOCTHU IIPSMOM
NIPU3MBI, TUIOIIA b OCHOBAHHIA,
TeopemMa 0 OOKOBOH
MIOBEPXHOCTH TPSMON TIPU3MBI

[Tnomans 60k0BOI
MIOBEPXHOCTHU U MIOBEPXHOCTH
MPAaBWJIBHOM NMUpaMUIbI,
TeopeMa o IIoIAA1 G0KOBOM
ITOBEPXHOCTH YCEUEHHON
IUPAMHU/IBI

KonrponbHas pabora no reme
"MHororpaHHuku"

25.03.2027

26.03.2027

08.04.2027

https://m.edsoo.ru/GNKNPMR1U

https://m.edso0.ru/56 K85EHZU

https://m.edso0.ru/6 XXPVVJIXA

56

57

[Moustue 00 00BEME

O06bEM upamMu/Ibl

09.04.2027

15.04.2027

https://m.edsoo.ru/LEPISYY4W

https://m.edsoo0.ru/MUSCZXE6Q

58

59

O0BEM TUpaMHUTBI

O0BEM TUpamMuabI

16.04.2027

22.04.2027

https://m.edsoo.ru/HPKOF4KJP

https://m.edsoo.ru/FNX4E5LUC



https://m.edsoo.ru/BOK9K8FGV
https://m.edsoo.ru/VM911ON5V
https://m.edsoo.ru/GNKNPMR1U
https://m.edsoo.ru/56K85EHZU
https://m.edsoo.ru/6XXPVVJXA
https://m.edsoo.ru/LEPISYY4W
https://m.edsoo.ru/MUSCZXE6Q
https://m.edsoo.ru/HPK0F4KJP
https://m.edsoo.ru/FNX4E5LUC

60

61

O06BEM nupamMuIb1

O0BEM TIpU3MBI

23.04.2027

29.04.2027

https://m.edsoo.ru/796P4UYBR

https://m.edsoo.ru/RCOOETONA

62

63

O0BEM TIpU3MBI

O06BEM pu3MBbI

30.04.2027

06.05.2027

https://m.edso0.ru/OINT7D20Q5

https://m.edso00.ru/BO3X694VF

64

65

66

67

KonTtponpsHast pabora o Teme
"O0BbEMBI MHOTOTPAHHUKOB"

[ToBTopenue, 0600IEHNE
CHCTeMaTH3alus 3HAHUH.
IToctpoenue ceuenuii B
MHOTOTpaHHHKE

[ToBTOpEeHME, 0000IIEHNE
CUCTEeMAaTH3aIHs 3HAHWM.
Brrunciienue paccTosHuiA:
MEXy TBYMS TOUKaMH, OT
TOYKH JI0 NIPSMOM, OT TOUKHU 10
TJIOCKOCTH, MEXITY
CKPELIUBAIOIINMUCS TPSIMbIMU

HToroBast KOHTpONbHAS
paborta

07.05.2027

13.05.2027

14.05.2027

20.05.2027

https://m.edso0.ru/2T49MHHH9

https://m.edsoo.ru/F5SN2ANA4G

https://m.edso0.ru/DXJ82PMWO

https://m.edsoo.ru/H7S90OLKEA

68

[ToBTOpenue, 0600IIEHNE
cUucTeMaTu3aIus 3HaHUM.
Brrunciienue yrioB: Mexay
CKPELIMBAIOIINMUCS
MPSIMBIMH, MEXTY TIPSIMOU H
MJIOCKOCTBIO, ABYTPaHHBIX
VTJIOB, YTJIIOB MEXIY
MJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

21.05.2027

https://m.edso0.ru/2193BZ0Q4A



https://m.edsoo.ru/796P4UYBR
https://m.edsoo.ru/RC00ETQNA
https://m.edsoo.ru/OINT7D2Q5
https://m.edsoo.ru/BO3X694VF
https://m.edsoo.ru/2T49MHHH9
https://m.edsoo.ru/F5N2ANA4G
https://m.edsoo.ru/DXJ82PMWO
https://m.edsoo.ru/H7S9QLKEA
https://m.edsoo.ru/2193BZQ4A

11 KJIACC

Ne
n/n

Tema ypoka
Mayp Bcero

Cdepa u map: ueHTp, paauyc,
JIMaMETp; TUIOILA/Ib 1
MMOBEPXHOCTHU CEpHbI
B3aumMHoe pacrnionioxeHue
cdepbl ¥ IITOCKOCTH;
KacaTeJibHasl MJI0CKOCTh K
cdepe; miomans cheps

KoanuecTBo 4acoB

KonTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

JlaTa
H3yUYeHHs

01.09.2026

08.09.2026

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

https://m.edsoo.ru/TW8Z59CHJ

https://m.edsoo.ru/Y CMWC4M3I

N3o6paxenue chepsl, mapa
Ha iockocTH. CedyeHus mapa

Hwmmaapuyeckas
MOBEPXHOCTh, 00pa3yroIne
HWIAHAPAYECKON
IIOBEPXHOCTH, OCh
HWIAHAPAYECKON
IMOBEPXHOCTH

[unuHap: OCHOBAaHUS U

O0KOBast MOBEPXHOCTb,

o0pa3ymolas 1 och; MIO0Aab 1
OOKOBOM U MOJIHOMN

MIOBEPXHOCTH

N300parkeHne HWIMHIpPA HA
mockocTH. Pa3zéprka

nunuHapa. Ceuenus

nUIUHApPA (TTIOCKOCTBIO, 1
NapajuIeIbHON WU
MEPIEHIUKYISIPHONW OCH

[IAH]IPA)

KoHnnyeckast noBepXHOCTB, 1

15.09.2026

22.09.2026

29.09.2026

06.10.2026

https://m.edsoo.ru/QDCF8UGXE

https://m.edso0.ru/8516BBEQ7

https://m.edsoo.ru/W0JR979V9

https://m.edso00.ru/OYMSPW10Z

https://m.edsoo.ru/H640QF3EGR



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R

o0pa3yroIre KOHUIeCKOn
ITOBEPXHOCTH, OCh U BEPIIUHA
KOHUYECKOW MMOBEPXHOCTH

13.10.2026

Konyc: ocHoBanue u
BEpIIIMHA, 00pa3yromas u
0Cb; IIIOIaab OOKOBOH U
ITOJIHOM ITOBEPXHOCTH

VY ceu€HHbIN KOHYC:
00pa3yroIIre 1 BhICOTA;
OCHOBaHUs U OOKOBast
MTOBEPXHOCTh

20.10.2026

10.11.2026

https://m.edso0.ru/Q4EUBB6GT

https://m.edso0.ru/80VNITU20

10

11

12

N300pakeHne KoHyca Ha
IUIOCKOCTH. Pa3BépTka
KoHyca. CeueHus KOHyca
(MJI0CKOCTBI0, MapaIeIbHON
OCHOBAHUIO, U IJIOCKOCTHIO,
IPOXOASIIEH Yepe3 BEPUINHY)
KomOuHnanus ten BpaieHus
Y MHOTOTPaHHHUKOB

MHororpasHHuk, ONUCaHHbIN
okoJo chepsr; chepa,
BIHMCaHHasi B MHOTOTPAHHUK
WJTU B TEJIO BpaICHUS

17.11.2026

24.11.2026

01.12.2026

https://m.edsoo.ru/0PV9CKUYU

https://m.edsoo0.ru/4AVHGTY X8F

https://m.edsoo.ru/RMYY1STLP

13

ITonsarue 00 00OBéMeE.
OCHOBHBIE CBOUCTBA 00BEMOB
TEN

08.12.2026

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

14

15

O0BEM UIMHIIpa, KOHYyCa

O0BEM mapa u iIomab
cdepbl

15.12.2026

22.12.2026

https://m.edsoo.ru/W8TGN5799

https://m.edso00.ru/G7TAYCMOTT

16

ITomoOusbIe Tena B
npoctpancTBe. COOTHOIICHUS
MEXTy TUTOIIAIMHU

29.12.2026

https://m.edsoo.ru/4ANO4FYUUX



https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX

17

18

MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te
KonTponbhas pabota no
teMaM "Tena Bpamenus" u
"O6bemsbI Ten"

Bekrop Ha nj10cKOCTH U B
IIPOCTPAHCTBE

12.01.2027

19.01.2027

https://m.edsoo.ru/KCOIMHJSWW

https://m.edsoo.ru/AQ405SB7C

19

20

CI10)keHre U BEIUUTAHUE
BEKTOPOB

YMHOXEHUE BCKTOpa Ha
YHCIIO

26.01.2027

02.02.2027

https://m.edsoo.ru/PMNHTUK7G

https://m.edsoo.ru/4AH7PLGBI1

21

22

23

24

25

26

27

Paznoxenune BekTopa 1o Tpém
HEKOMILIAHAPHBIM BEKTOPAM.
[IpaBuno napasmienenumnena

Pemenue 3anay, cBA3aHHBIX C
IIPUMEHEHNEM NTPABUIT
JEUCTBUN C BEKTOPAMHU

KoopanHaTHO-BEKTOPHBII
METOJ NIPU PEIICHUN
r€OMETPUYECKHX 3a/1a4

IIpssmoyronbHas cucrema
KOOpPJUHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3aga4uu B
KOOpJAMHATax

VYTroa Mexay BEKTOpaMH.
CkanspHoe mpou3BeIeHNe
BEKTOPOB

Beruucnenue yrios Mexy
IPSIMBIMHU U TUIOCKOCTSIMU
KonrtponbHast pabora no Teme
"BekTopbl 1 KOOPJMHATHI B

09.02.2027

16.02.2027

02.03.2027

09.03.2027

16.03.2027

23.03.2027

06.04.2027

https://m.edsoo.ru/NZSOLFWN1

https://m.edsoo.ru/73F23EPU5

https://m.edsoo.ru/BBI1139Z27U

https://m.edso0.ru/X9TSDNSQ3

https://m.edsoo.ru/RPAQOMBCDO

https://m.edsoo.ru/EGRV3NF84

https://m.edsoo.ru/NSKELEBHL



https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL

npocrpaHcree”

28

29

[ToBTOpeHUE, 0600IICHNE 1
cHCTeMaTH3alus 3HaHUH.
OcHoBHBIE QUTYPBI, PAKTHI,
TEOpEeMBbI Kypca INIaHUMETPUH

[ToBTOpEeHME, 0000IIEHNE U
CHCTeMaTHu3alus 3HaHUH.
OcHoBHBIE GUTYPBI, (DAKTHI,
TEOPEMBI Kypca INITaHUMETPUHN

13.04.2027

20.04.2027

https://m.edsoo.ru/16ASE1TYU

https://m.edsoo.ru/VEMVY73YE

30

31

[ToBTOpeHUE, 0600IICHNE 1
CHCTEMaTH3aINs 3HAHUM.
3ana4yu MIaHUMETPUU U
METOJIbI MX PEIICHUS

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMAaTH3aINsI 3HAHUH.
3ajaun MIaHUMETPUHU U
METOJIbI HX PEIICHUS

27.04.2027

04.05.2027

https://m.edsoo.ru/UF02M943T

https://m.edsoo.ru/FG4PJN2IF

32

33

[ToBTOpEeHuEe, 06001IeHNE 1
CHCTEMaTH3aINsI 3HAHUH.
OcHoBHbIE QUTYpPBI, aKTHI,
TEOpEeMBI Kypca
CTepeOMETPUH

HroroBas KOHTpONbHAS
paborta

11.05.2027

18.05.2027

https://m.edso0.ru/ZY6BYLY7W

https://m.edsoo.ru/\VVPSCXOC4C

34

[ToBTOpenue, 0600mEeHNEe U
CUCTEeMaTH3aIvsl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

34

25.05.2027

https://m.edsoo0.ru/700STDCAP



https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP

MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kox .
R — IIpoBepsiemble HPeIlMeTHbIe pe3yJabTaThl 0CBOEHHsI OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATHAMH: TOUYKA, MPSMAasi, INTIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPHH M CJICJICTBHUS W3 HUX MPH PEIICHUU
r€OMETPUUYECKHX 3a/1a4
73 OnepupoBath TMOHATUAMH: NApA/LIENBHOCTE 1 TEPICHIUKYIAPHOCTE
MPSIMBIX | IIOCKOCTEH
74 KnaccudunupoBaTh B3auMHOE PACIOIOKEHHE MPSMBIX U TIJIOCKOCTEH B
MIPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yroJl, TPaHU JABYTPAaHHOTO YIJIa,
7.5 pedpo ABYIpaHHOTrO yIiia, JUHEHHBIA Yol IBYTPAHHOTO yIJia, FpaayCcHas
Mepa JIBYTpaHHOIo yria
76 OnepupoBarh MOHATUSMU: MHOTOTPaHHUK, BLIHYKHbIﬁU U HEBBIMYKJIIBIH
MHOT'OTPaHHUK, AJIEMEHThl MHOTOTPaHHUKA, TPaBUIILHBI MHOTOTPAaHHHUK
77 Pacrio3naBaTth OCHOBHBIE BHJIbBI MHOTOIPAHHHKOB (IUpaMuja, MpU3Ma,
MPSIMOYTOJIbHBIN Tapasieenurne, Ky0)
Knaccudunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUS s
78 KIaccupukanuu  (BBIYKJIBIE U HEBBINYKJIbIE  MHOTOTPAaHHUKH,
MpaBWIbHBIE MHOTOTPAHHUKH, TPSAMbIE H  HAKIOHHBIE TPU3MBI,
TapajuIeTIeTUIIE b))
79 OnepupoBathb MMOHSATHSIMU: cekyulas IUIOCKOCTb, CCUCHUE
MHOTOTPaHHUKOB
710 OOBACHATh  TPUHIMUIIBI  TOCTPOCHHS  CEUEHWM  MHOTOTPAaHHUKOB,
HCIIOJIb3YsI METOJI CIIE/I0B
Ctpouth ceyeHUss MHOTOTPAaHHUKOB METOJIOM CJEIOB, BBINOJIHATh
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTY:
BU/I CBEPXY, COOKY, CHU3Y
Pemartp 3a1aun Ha HAXOXKICHUE TEOMETPUUYECKUX BEIUYHH M0 00pasiiaMm
WU alNTOpUTMaM, MPUMEHSSI W3BECTHBIC AHATMTHYECKHE METOABI TpPH
7.12 pEelIeHNH CTaHIAPTHBIX MaTEeMaTHMYeCKHUX 3a/7ad Ha BBIYHUCICHHE
pPacCTOSTHUN MEXIYy NBYMS TOYKaMH, OT TOYKH JIO MPSIMOH, OT TOYKHU JI0
IIJIOCKOCTH, MEXK]1y CKPEIIMBAIOIIUMHUCS MPSIMBbIMU
Pemarh 3a1aun Ha HAXOXKICHUE TEOMETPUUYECKUX BEIUYHH M0 00pasiam
WU alTOpUTMaM, MPUMEHSSI W3BECTHBIC AHATMTHYECKHE METOABI TPH
7.13 pElIeHNH CTaHJAPTHBIX MaTeMaTHYEeCKHX 3aJad Ha BBIYHCICHUE YTJIOB
MEXIY CKPEIIMBAIOIIUMHUCS TPSIMBIMH, MEXIY MPSIMONW U TUIOCKOCTHIO,
MEX1Y TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB
Beruucnsate 00bEMBI M IUIONIAIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
714 (mpu3ma, mupamMuaa) ¢ mpuMeHeHneM (GOPMYIl, BBIYUCIIATH COOTHOIICHUS

MEXITY IUTOIAISIMHA MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX
MHOTOTPaHHUKOB




OnepupoBarh MOHATHSAMHM: CUMMETPHsS B IPOCTPAHCTBE, LEHTP, OCh U

715 IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPBI
W3Bnekarb, mpeoOpa3oBbIBaTH M HMHTEPHPETUPOBATH HHGPOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (PUTypax, MpPEACTaBICHHYIO Ha
YyepTekax U pUCYHKaxX
[IpumensaTs reomerpuuecke (PakThl I PElICHUsT CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJararmlliuX HECKOJIbKO IIArOB PELICHHS, €CIU YCIOBHS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopme
718 [IpumensaTh npocTeilllive MNporpaMMHBIE CPEICTBA U DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUYECKHX 3a1a4
719 [IpuBOaUTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
KU3HHU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHsTh MOTyYeHHBIC 3HAHKS HA IPAKTHUKE: aHAIM3UPOBATh PEabHbIC
CUTyallud M TPUMEHATh HU3YyYCHHbIE MOHITHS B TIPOIECCe MOMCKa
pelieHus MaTeMaTU4eCKU copmynupoBaHHON poOIIEMBI,
7.20 MOJIETTUPOBAaTh pealbHbIC CUTyallMH Ha SI3bIKE T€OMETPUH, HCCIIEI0BATh
MOCTPOEHHBIE MOJENH C HCIOJIb30BAHHEM T€OMETPUYECKUX TOHATHH U
TeopeM, armapara anredpsl, pemarb NPaKTUYECKUe 3a/1a4uu, CBA3aHHbIE C
HaXO0XKJICHHEM TeOMETPUYECKHIX BEIINYHH
11 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiembie Npe1MeTHbIE Pe3y.IbTATh 0CBOCHHS 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI CpeHEro 001ero 06pa3oBaHus
pe3yJabTara
6 I'eomeTpus
OnepupoBaTh NOHATHAMU: [UIMHIpUYECKast TOBEPXHOCTh, 00pa3yromiye
6.1 IIMHAPUYECKOW TMOBEPXHOCTH, NIHUJIMHIpP, KOHWYECKAas IMOBEPXHOCTb,
' oOpa3ylolMe  KOHHUYECKOM  IMOBEpPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTh
6.2 Pacnio3naBate Tena BpamieHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHSI TEJI BPALLICHHS
6.4 KnaccuduimpoBaTs B3auMHOE pacioiokeHue cepbl U MI0CKOCTH
OnepupoBaTh MHOHATHSMM: IIAPOBOW CEIrMEHT, OCHOBAaHHME CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIApOBOW CIIOW, OCHOBAHWE IAPOBOTO CIIOS, BHICOTA
IIaPOBOTO CJI0s, IAPOBON CEKTOP
6.6 Bbruucnate 00BbEMBI M IJIOMIAJM TOBEPXHOCTEH TeNm BpalleHMS,
TE€OMETPHUYECKUX TEJI C MPUMEHEHUEM (HOpMyIT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHWK, BIMCAaHHBIA B chepy u
6.7 ONKCaHHBIN OKOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPAaHHUK MITH TEJIO
BpAICHHS
6.8 BBIUMCIIATE COOTHOIICHHS MEXAy IUIOIAAIMU TIOBEPXHOCTEH H
' 00bEMaMHU TOOOHEIX TEI
6.9 N300pakaTh n3ydaemble QUTYpPHl OT PYKH U C TIPUMEHEHHEM IPOCTHIX
' 4epPTEKHBIX HHCTPYMEHTOB
6.10 BbInonHATe (BBIHOCHBIE) IUIOCKHE YEpPTEKU U3 PHCYHKOB IPOCTHIX

00bEMHBIX (UTYp: BHJI CBEpPXY, COOKY, CHHM3Y; CTPOUTHh CCUCHHsS Tl




BpAILCHUS

6.11

W3BnekaTb, MHTEPIPETUPOBATH M NPeoOpa3oBbIBATH HH(OPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, MIpPEICTaBICHHYIO Ha
4epTeKax U pUCYHKaxX

6.12

[TpumeHsTh TEeOMETpHUECKUE (AKTHI ISl PELHICHUS CTEPEOMETPHUECKUX
3a/1a4, IPEeAIoJaraloluX HECKOJIBKO WIAroB PELICHHUs, €CIIH YCIOBUSA
PUMEHEHHS 33J]aHbl B IBHOH opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOHHHTB [[eI;'ICTBPlﬂ CIIOKCHUA BeKTOpOB, BBIYHUTAHUA BeKTOpOB nu
YMHOKEHHSI BEKTOpa Ha YHCJIO, OOBACHATH, KAKUMH CBOMCTBAMHU OHH
0o0J1aaroT

6.15

6.16

HpI/IMeHHTb IIpaBUJIO MapaJuICICIUIICaAa IIpHU CI0KECHUKU BEKTOPOB

OHepI/IpOBaTB INOHATHUAMMA: ACKAPTOBbBI KOOPAHWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAWHATBHI BCKTOpPA,
yroax MexAy  BCKTOpaMu, CKaJLIpHOC  IIPOU3BCACHHUC  BCKTOPOB,
KOJUIMHCAPHLIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB M IIPOM3BENEHUE BEKTOpa Ha YUCIO, yroi
MEX/y BEKTOpaMHM, CKaJIIpHOE MIPOU3BEICHHE, PACKIIabIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3aIIaBaTI) IIJIOCKOCTH YPABHCHHEM B I[eKapTOBOfI CUCTCMC KOOpAMHAT

6.19

6.20

6.21

Pemate nmpocredmme TeOMETPUYECKHME 3aJadyd  Ha IIPUMEHEHME
BEKTOPHO-KOOPAMHATHOTO METOAA

Pemrats 3aJa4d Ha J0Ka3aTCJIbCTBO MAaTCMaTHYCCKHX OTHOIIICHUHU H
HaXOXKXIACHUC I'COMCTPUUCCKHUX BCIUYHUH IIO 06pa3uaM HJIN aJIrTOpUTMam,
MMPpUMCHAA HU3BCCTHBIC METObI npu PEIICHUA CTaHAAPTHBIX
MAaTEMATUYCCKUX 3aJa4

HpI/IMeHHTb HpOCTeI\/'IH_II/Ie NporpaMMHBIC CpCACTBA H SJIICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKHUX 3a/1av

6.22

6.23

IIpuBOAUTE NMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsATh TOJIydeHHbIE 3HAHHUA Ha MpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTyallUd W TPUMEHSATh H3y4EHHbIE MOHATHA B IpoIecce
MONUCKAa pELIeHUs MaTeMaTH4ecKu C(HOpMYIUPOBAHHON MpoOIEeMBI,
MOJIEJIMPOBATh pealibHbIE CUTYallMd Ha S3bIKE T€OMETPUH, MCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH U
TeopeM, amnmnapara aareopsl, pemaTh NpakTUIeCKUe 3aaul, CBsI3aHHBIE C
HaXO0X/IEHUEM T€OMETPUUYECKUX BETUYHMH




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
7

7.1

1.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

['eomeTpus

OcHOBHBIE MOHATHS cTepeoMeTpuu. Touka, mpsMas, MIOCKOCTb, IPOCTPAHCTBO.
[Tonsatue 00  aKCMOMAaTHYECKOM  MOCTPOCHHH  CTEPEOMETPUHU:  AKCHOMBI
CTEpEOMETPUH U CIEICTBUS U3 HUX

B3zaumHoe  pacmonoxeHue ~OpSAMBIX B IPOCTPAHCTBE:  IEpeceKaroIuecs,
napajuleJbHble M CKpelmuBamomuecs npsmele. llapamienbHOCTs NOpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajlieNibHble TMpsIMblE B  MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPAMBIX, MAPAIETBHOCTh MPSIMOM MU IUIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMH, Yroll MEXAY MpSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajuleIbHbIE TNIOCKOCTH, CBOMCTBA MapaJlIEIbHbBIX
wiockocteil. [Ipocteiiimne npocTpaHcTBeHHBIE (GUTYPBl HAa IUIOCKOCTH: TETPadp,
KyO, mapajuieNienuIies], IOCTPOSHHE CeUCHHM

7.3

7.4

7.5

7.6

1.7

[lepnieHAUKYIAPHOCTh MNPSMOM M IIOCKOCTHU: MEPIEHAUKYIApPHbIE TpsMblE B
IMPOCTPAHCTBE, NPAMBIC IMTAPAJIJICIIBHBIC U ICPICHAUKYJIAPHBIC K INIOCKOCTH, IIPHU3HAK
HEePHEHNKYISPHOCTH MPSIMOI U IJIOCKOCTH, TEOPEMa O MPSIMOI NMepIeHUKYIISIPHON
IUIOCKOCTH. YTIJIbBI B MPOCTPAHCTBE: Yrojd MEXKIy IMpsAMOM U IJIOCKOCTBIO,
JBYIpaHHBIA yroJjl, JMHEWHBIH yros JByrpaHHoro yria. Ilepnenaukynsp u
HAKJIOHHBIC: pPaCcCTOAHHUEC OT TOYKHM OO0 INNIOCKOCTH, pPaCCTOAHHUE OT HpﬂMOI\/JI a0
IUIOCKOCTH, MPOEKIMS (PUIypbl Ha IUIOCKOCTh. [leprneHauKynspHOCTh MIOCKOCTEH:
NPU3HAK  TEPIEHIUKYISIPHOCTH  ABYX  Iulockocted. Teopema o  Tpéx
NEPIIEHUKYIIIpax

[TonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE AJIEMEHTBl MHOIOTPaHHMKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. [Ipmsma: N-yrosmbpHas
npu3Ma, TPaHU U OCHOBAHHUS NMPU3MBI, NpsiMas U HAKJIOHHAs NMpHU3MbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Msbl. [lapamienenumen, mpsMOYroJIbHBIN ITapauIeICIINIIE T
u ero corcTia. [lupamuna: N-yroapHas nupamMuaa, rpaHd U OCHOBAHUE ITUPAMHUJBL,
OOKOBasg W MOJHAas MMOBEPXHOCTh MHUPaMHUAbI, MpaBUJIbHAA U yCG‘-IéHHaSI nupamMuja.
OnemMeHTsl NpuU3Mbl W nHUpaMuibl. lIpaBUiIbHBIE MHOTOTpaHHUKHU: IIOHATHE
MMpaBUJIbHOIO MHOI'OrpaHHUKa, IpaBUWJIbHAad IIpU3Ma W IIPaBUJIbHAA IIHMpaMUa,
NpaBUJIbHAS TPEYToJIbHAS NMUpaMUa U IpaBUIIbHBINA TeTpasap, kyo. [Ipencrasnenue
O MpPaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOJEKa’aAp M ukocayapyrue CeueHus
PU3MBI ¥ TUPAMHU/IBI

CI/IMMeTpI/IH B NOPOCTPAaHCTBE: CHMMCETPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTEI CUMMCTPUHU B IMUpaMUJiax, nmapaiiCjacururneaax, mpaBUIbHbIX
MHOTI'OI'paHHUKax

Bbruucnenue 31eMEeHTOB MHOTOTpAaHHHMKOB: pEOpa, nuaroHanu, yriel. Ilnomansb
OOKOBOM TMOBEPXHOCTH U TOJHOH MOBEPXHOCTU MPSMOM MPU3MBI, IUIOMIA]b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MpsiMOM mpu3Mbl. [Tnomans 6okoBoi
MIOBEPXHOCTH W IOBEPXHOCTH NPABUIBHOM INHPAaMHUJIbI, T€OpeMa O IUIOMIAIH
yceu€HHoi nupamupl. [Tonstue 06 00béMe. OObEM MUpaMH/Ibl, TPU3MBI

[Tono6ubIe Tena B mpocTpancTBe. COOTHOIICHUS MEXAY TUTOIIAIIMUA TOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN




11 KUIIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

6

I'eomerpus

6.1

[unuaapudeckas TOBEPXHOCTh, 00pa3yoNue NWIMHIPUIECKON TOBEPXHOCTH, OCh
UTHHIPUYIECKON TOBEpXHOCTH. LIMIMHIp: OCHOBaHHMS M OOKOBas MOBEPXHOCTH,
o0pa3yrolas U 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON MOBEPXHOCTH

6.2

6.3

6.4

Konnueckas moBepXHOCTh, 00pa3ylolme KOHUYECKOU MOBEPXHOCTH, OCh M BEPILIMHA
KOHHYeckoil moBepxHocTu. KoHyc: ocHOBaHME W BeplIuHa, 0Opasyromias U OcCh,
Ionaab OOKOBOM M TIOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: 0Opasyromiue u
BBICOTA, OCHOBaHMsI U OOKOBasi IOBEPXHOCTh

Cdepa u map: neHTp, paauyc, TuaMmeTp, IIoMaab MOBEPXHOCTH cdephl. B3anmHoe
pacrioniokeHue cepsl U IUIOCKOCTH, KacaTelbHasi TUIOCKOCTh K cdepe, TUIomaib
chepsl

N300paskeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nummHapa 1 KoHyca

6.5

6.6

6.7

KomOuHanmu Tten BpalieHWss U MHOTOTPAHHUKOB. MHOTOTPAaHHUK, OINHCAHHBIN
okoJo chepsl, chepa, BiMcaHHAsI B MHOTOTPAHHUK, WJIHM TEJIO0 BpallleHus

[Tonsitue 06 o6béMe. OcHOBHBIE cBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapayuienenunena u ciuenctBus u3 He€. OO0bEM muIMHApA,
koHyca. O0bEM 11apa U mIoma s chepbl

IlonoGHble Tena B mpocTpaHcTBe.  COOTHOIIEHMS  MEXAY  IUIOINAASIMU
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEIl

6.8

6.9

6.10

Ceuenust uunuHApa (MapajuleibHO U NEPIEHIUKYISIPHO OCH), CEUEHUs KOHyca
(mapasuiebHOE OCHOBAHUIO M ITPOXO/IsIIee Yepe3 BEPIIMHY), CeUSHHs 11apa

BGKTOp Ha IINIOCKOCTH W B HPOCTPAHCTBC. CrnoxeHrne ¥ BBIYHUTAHUE BCKTOPOB.
YMHOXEHUE BEeKTOpa Ha uucio. Pa3noxkeHue BekTopa 1Mo TpéM HEKOMIUIaHAPHBIM
BektopaM. [IpaBuno mapamienenunena. Pemenue 3amay, CBSI3aHHBIX  C
MIPUMEHEHUEM MPABUJI ACHCTBUMN C BEKTOpaMHU

IIpsmoyronbHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHarsl BeKTOpA.
[Ipocreiimue 3amauM B KoOpJAMHATax. YTosu Mexay Bekropamu. CkanspHoe
IIPOU3BEICHNE BEKTOPOB. BBIUMCIIEHHE YIVIOB MEXKIY NPSMBIMH U IIJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/ ITPH PELIEHUH T€OMETPUUYECKUX 3a7a4




IMPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOMN MPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepseMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001ero
o0pa3zoBaHus

Brnanenue meronamMu JI0Ka3aTeNbCTB, ITOPUTMAMH pEIICHUS 3a]ad;
yMeHHe (GOpMyIHpOBaTh W ONEPUPOBATH IOHATHSIMHU: OIpECIICHHE,
aKCHOMa, TEOpeMa, CIIEACTBHE, CBOMCTBO, IPU3HAK, [IOKA3aTENILCTBO,
pPaBHOCWIIbHBIC (POPMYIHPOBKH; IPUMEHATH UX; YMEHHE (OPMYIHPOBATH
00paTHOE M MPOTUBOIIOJIOKHOE YTBEPXKJIECHHUE, MPUBOJIUTH MPUMEPHI H
KOHTPIIPUMEPHI, HUCIIOJIB30BATh METOJ MAaTeMaTHYeCKOH HMHIYKIHH;
MNPpOBOAWUTL  AOKA3aTCJIbHBIC PpaCCYKACHUA ITIpU PCHICHUMM  3a/ad4,
OLICHMBATh  JIOTMYECKYI0  TPABHJIBHOCTH  PACCYXICHHW;  YyMEHHUE
ONCpHUpOBaATh MOHATHUAMU: MHOXCCTBO, IMOAMHOXCCTBO, OIICpallii Hall
MHO)KECTBAMH; YMEHHE WCIIOJIb30BaTh TEOPETHKO-MHO)KECTBEHHBIH
arrmapar i onrcanus pCaJIbHbIX IMPOLECCCOB U SIBJICHUH U IIpu pCICHUN
3a1a4, B TOM 4YHCIE U3 JAPYIHX Yy4eOHBIX TIPEIMETOB; YMEHHE
OTIepPHPOBATh MOHATUSME: Tpad, CBA3HBINA rpad, AepeBo, MUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/JaBaTb M ONKCHIBaTh TIpadbl Pa3IUYHBIMU
croco0amu; UCIOIB30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHHe onepupoBaTh MOHATUSAMHU: HATYpPaJIbHOE 4YMCIIO, LEJI0€ YHCIIO,
CTEIEHb C LEJIBIM I10Ka3aTeIEM, KOPEHb HAaTypaJIbHON CTEIIEHHU, CTEIIEHb
C PpalMOHAJIBHBIM  IIOKa3aTeleM, CTENeHb C  JICHCTBUTEIIBHBIM
nokaszareiaeM, Jorapupm 4YHCIa, CHUHYC, KOCHMHYC M TaHI€HC
IIPOU3BOJIBHOTO YHCIA, OCTATOK IO MOXYJIO, PALMOHAIBHOE YHCIIO,
UPPALMOHAIBHOE  YHCIO,  MHOXECTBA  HATypaJbHBIX,  LCIBIX,
palMOHAIBHBIX, JEHCTBUTEIBHBIX YHCEJ; YMEHHE HCIOJIb30BaTh
NpPU3HAKU JIeTMMOCTH, HAaUMEHBIIMHA OOIMil AenuTenb M HaUMEHbIIee
oOuiee kpaTHoe, anropuT™ EBKinaa rnpu pemeHnu 3agad; 3HaKOMCTBO C
pa3sIMYHBIMM  IIO3ULMOHHBIMH  CUCTEMaMU  CYMCIICHHS;  YMEHHE
BBITNIOJIHATh BBIYMCICHUE 3HAYEHMH M MpeoOpa3oBaHUs BBIPAXKEHUN CO
CTENEeHsAMHU M Jorapupmamu, Mmpeodpa3oBaHus APOOHO-pAllMOHAIBHBIX
BBIPDAKECHMI; YMEHHE OINEPHUPOBATh MOHATHSAMU: IOCIEI0BATEIBHOCTD,
apudmMeTHuecKas rporpeccus, reoMeTpudecKas rporpeccus,
OeCkOHEUHO yObIBaroIlasi TIeOMETpHYecKass Mporpeccus; yMeHue
3a/1aBaTh I10CJIEOBATEILHOCTH, B TOM YHUCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEepUpOBaTh MOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIIJIEKCHBIE YHCIIA, MOAYJIb U apTYMEHT KOMIIJIEKCHOTO
yhcna, ¢GopMa 3amMch  KOMIUIEKCHBIX 4YHcel (reoMeTpuyeckas,
TPUTOHOMETpHUUYECKass W  anreOpanyeckas); yYMeTb HPOHU3BOJIUTH
apumeTnyecKkue AEUCTBUS C KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
IpUMEPBl  KCIOJIL30BAHMS  KOMIUIEKCHBIX  YMCEN;  OIEpPUPOBATH
MOHATUSAMM: MaTpuma 2x2 w  3%3, ONpefenuTeslb  MaTpULBbI,
T€OMETPUYECKUI CMBICII OIPEIETUTEINS

YMeHne omnepupoBaTh TMOHATHSMU: PAIMOHAIBHBIE, HWPPAIMOHAIBHEIE,
MOKa3aTelbHbIE, CTETICHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPHUYECKHE
YpaBHEHHUS U HEPAaBEHCTBA, HMX CHUCTEMBI; YMEHHE OIEpUPOBATH
MOHITHSIMH: TOXIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHHE, YpPaBHEHHE,




HEPAaBEHCTBO, CHCTEMAa YPaBHEHUH M HEPABEHCTB, PaBHOCUJIBHOCTH
YpaBHEHU, HEPAaBEHCTB U CHUCTEM; YMEHHUE pellaTh YypPaBHEHMS,
HEPABEHCTBA M CHUCTEMBI C IOMOILBIO Pa3IMUHBIX MPUEMOB; peEIIaTh
YpAaBHEHUsI, HEPAaBEHCTBA U CHUCTEMbl C NApaMETPOM; IPUMEHATH
YpaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PEILICHHUS MAaTEMaTH4YECKHX
3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTeil HayKH U peaIbHOM KU3HU

YMeHue omnepupoBaTh NOHATUAMHU: (GYHKIUS, YETHOCTh (PYHKIHU,
HNEPUOIUYHOCTh (DYHKIIMH, OrPaHMYCHHOCTb (PYHKIIMH, MOHOTOHHOCTb
byHKIMM, SKCTpeMyM (QYHKIHH, HaUOOJIblIee U HAMMEHbIIee 3HAYCHUS
(GYyHKIMU HA TPOMEXKYTKE, HeNpepbIBHAs (DYHKIHSA, aCUMIITOTHI Tpaduka
byHKIIMY, IepBasi U BTOpas MPOU3BOJAHAS (DYHKIMHU, TEOMETPUUYECKUN U
¢u3nuecKkuii CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOIWUTh AaCUMNOTOTHI rpaduka (yHKIUH; yMEHUe
BBIUUCIIAT  TPOM3BOJHBIE CYMMBI, TIPOM3BENEHHS, YacTHOTO U
KOMMO3UIMK (YHKIMI, HAXOJUTh YpaBHEHHE KacaTelbHOW K Tpaduky
(GyHKIMU; yMEHUE HAXOOUTh INPOU3BOAHBIC 3JIEMEHTAPHBIX (YHKIWH;
YMEHHE HCIOJIb30BaTh MPOU3BOJHYIO UIS HCCIeAOBaHUS (GYHKIIH,
HAXOJUTh HAWOOJbIIME M HAUMEHBIIWE 3HAUYCHUS (YHKIWH; CTPOHTH
rpadvKi MHOTOYJICHOB C HCIIOJIb30BAHHMEM arrmapaTa MaTeMaTH4eCKOro
aHamM3a; TPUMEHATh TPOU3BOJHYIO ISl HAXOXKICHHS HAMITy4IIero
pellieHrss B MPUKIATHBIX, B TOM YHUCIE COIMAIbHO-SKOHOMHYECKUX H
¢u3HYecKuX 3a7a4ax; HAXOAUTh IUIOMIAAN U 00BEMBI (PUTY C TTOMOIIBIO
MHTETpasa; MPUBOAUTH IMPUMEPhl MATEMaTUYECKOTO MOJEIHPOBAHUS C
noMoIbio AudQepeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUAMU: Tpaduk QyHKIUH, oOpaTHas
GyHKLUSA, KOMIO3UIMUS (QYHKUMH, JTUHEeHHas (yHKUMSA, KBaJpaTHUHAs
byHKIMS, panuoHanbHas byHKIMS, CTEIECHHAas ¢byHKIMS,
TPUTOHOMETpUUYECKHE  (DYHKIMH, OOpaTHble TPUTOHOMETPHUYECKHUE
GyHKIMM, TOKa3zaTelbHas U Jorapupmuueckas (QyHKIUU; YMEHHE
CTpOUTh TpadUKH HM3Yy4EHHBIX (YHKLUH, BBIIOJIHATH MpeoOpa3oBaHMs
rpadukoB GyHKIUH, UCTIOIB30BaTh I'paUKH IJIs1 U3YYEHUSI TIPOLIECCOB U
3aBUCUMOCTEH, MpHU peleHUH 3a7ad U3 APYruX y4eOHBIX MPEIMETOB U
3a]a4 U3 peaibHOM U3HU; BhIpaXaTh (JOpMyJIaMU 3aBUCUMOCTH MEXAY
BEIMYMHAMU; UCIOJIb30BaTh CBOiicTBa W rpaduku QyHKOMH Ui
pellleHus] ypaBHEHUHN, HEPABEHCTB U 33/1a4 C IapaMeTpaMu; U300paxarb
Ha KOODAWMHATHOM IUIOCKOCTM MHOJKECTBA PEIICHUN YpaBHEHWUH,
HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/laud pa3HbIX TUIIOB (B TOM 4HCIE Ha
MPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAaJIOTH, 3314 U3 00JaCTH YIpaBJIEHUS JTUUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI 110 YCIOBHUIO 3aJa4M, MCCIEJ0BAThb IOJIYYEHHOE PELICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB; yMEHHE MOJAEIUPOBAThH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABIIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 3aJa4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJECIM C UCIOJIB30BAaHUEM armnapara
anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATUSMU: cpefiHee apupMeTHIecKoe, MeIuaHa,
HauOoJnpIllee ¥  HAWMEHbIIEEe 3HAYEHUs, pa3Max, JUCIEpCHs,
CTAaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa; yMEHHE U3BJIEKaTh,




UHTEPIPETHPOBATh HMH(OPMAIMIO, TMPEACTABICHHYI0 B TalnMuax, Ha
JIuarpamMMax, rpadukax, OTpakarollyto CBOWCTBA PEANbHBIX MTPOIIECCOB U
SIBJICHUIA; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TAOIHIl U TUATrpaMM;
UCCJIEI0BAaTh CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NPHUMEHEHUEM
rpadu4eckux METOJOB U  JJIEKTPOHHBIX CPEACTB; rpaduyecku
UCCJIEOBAaTh COBMECTHBIE HAONIOAEHUS C TIOMOINBIO JUarpamm
paccenBaHys U JINHEWHOU perpeccuu

YMeHHe OIepupoBaTh IOHATUSAMHU: CIY4YalHBIA ONBIT M CIIy4aiiHOE
COOBITHE, BEPOSITHOCTh CIy4alHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJB30BaHUEM TIpadUuecKuX METOJIOB; MPUMEHSThH
(GopMynbl CIOKEHHS] M YMHOXXEHHUS BEpOSTHOCTEH, (OopMyily HOIHOH
BEPOSATHOCTH, (popmyny bepHysum, komOuHaTOpHBIE (aKTHl U (HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; yMEHHE OIEepHpPOBATH
NOHATUSAMH: CIIydaiiHas BEJNWYHMHA, paclpeleieHue BepOsSTHOCTEH,
MaTeMaTHYeCKOe OXXHUJaHHWe, AMUCIEpCUs U CTaHAAPTHOE OTKJIOHEHHE
ClydaliHOW BENMYWHBI, (QYHKIMHA pACIpENeNeHUusT W  IUIOTHOCTH
PaBHOMEpPHOTrO, IOKa3aTeJIbHOIO M HOPMAJIBHOIO pPacHpeleseHHIA;
YMEHHE WCIIOJNb30BaTh CBOWCTBA WM3YYCHHBIX pPACHpEeNCHUH JUIs
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBIOOPOUYHBIX HCCIEAOBAaHUI; YMEHHE IPHBOJUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJBIIMX YHMCET B HPUPOAHBIX M OOIIECTBEHHBIX
SBJICHHUSX; YMEHUE OTIEPUPOBATh MOHATHIMH: COYETaHHUE, IIEPECTaHOBKA,
YUCIO COYETAaHMH, YMCIO IepecTaHoBOK; OuHOM HeloToHa; ymeHue
NPUMEHSATh KOMOMHATOPHBIE (PaKTHI M PACCYKICHHUSI IS PEILICHHS 3a/1a4;
OLIEHUBATh BEPOSTHOCTH  pEabHBIX  COOBITHIA; COCTaBJISATh
BEPOSITHOCTHYIO MOJIETTb H HHTEPIPETHUPOBATH TIOJTYICHHBIA PE3YIIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKUH yrou,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIA YIroJl, CKPEIIMBAKOUIUECS IPSMBIE,
MapaJUIEIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIY MNPSMBIMH, YIrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHUH 3aJad U3ydeHHbIE (DAKTBI MU TEOpeMbl IJIAHUMETPUU; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTH
MaTe€MaTU4YeCKUEe MOJEIM C IOMOIUBK) T€OMETPUYECKUX IOHATHU H
BEJIMYMH, PEIIATh CBSA3aHHBIE C HUMH IPAKTUYECKUE 3a/1a4U
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YMeHue onepupoBaTh MOHITUSIMH: IUIOMAAL (UTYpPHI, 00bEM (QHUTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OI'paHHHKA,
KyO, Tapajuienenunen, Npu3Ma, NUpaMuaa, (Gurypa U TOBEPXHOCTH
BpaleHus, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMUJBI, MPHU3MBI, KOHYyca, IWIMHApA, 00BEM Kyba,
IpAMOYTOJIBHOI'O IMapauiCICnuineaa, nupaMuabl, HIpPU3Mbl, LOUIAHOpPA,
KOHYyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHHUS KOHYCa W IWIMHIPA,
napajyielbHble OCH WM OCHOBAaHHIO, CEUYCHHE Imapa, IUIOCKOCTh,
Kacaromasicss cdepbl, NUIUHAPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOTpaHHHKa, U300pakaTb MHOTOIPAHHUKH, (PUTYpbl U MOBEPXHOCTU
BpAIllEHUsI, UX CEYCHHS], B TOM YHCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE TPUMEHSTh CBOMCTBAa T€OMETPHUECKUX (DUTYp, CAMOCTOSTEIHHO
(dbopMyIMpOBaTH ONpPEACIICHUS] U3Yy4aeMbIX (UTyp, BBIABUIaTh TUIIOTE3BI
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0 CBOMCTBax M NpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; yMEHHE MPOBOAUTH Kilaccudukanuio Quryp mo
Pa3NMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC
IIOCTPOEHUS

YMeHue onepupoBaTh NOHSTUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajieNIbHbIA MEPeHOC, CUMMETPUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHWe TMOM00MSA, TOMOO0HBIE (GUTYPBI;, YMEHHE
pacrio3HaBaTh paBHbIE W MOAOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPOJE,
HCKYCCTBE, apXWUTEKTYpE; HCIIOJIb30BaTh IE€OMETPUUECKHE OTHOIICHUS
OpU PELICHUWU 3a/1a4; HAXOAWUTh T€OMETPUYECKHE BEIMYMHBI (JJIMHA,
yroi, IUiomaab, o0bEM) HpHU peUIeHUH 3aJad U3 JPYruxX Y4eOHBIX
NPEIMETOB U U3 PEaTbHOM KU3HU; YMEHHE BBIYUCISATH T€OMETPUUECKHE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOHIa/b, O0BEM, IUIOMIA/b MOBEPXHOCTH),
UCTIONB3Yysl M3y4eHHBIE (DOPMYNIBI M METOABI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MUPAMUbI, TPU3MBI, KOHYCa, IWIMHIPA, TUIOMAAb Cepsl;
00BbEM Ky0a, NPSMOYTOJIBHOTO MapajuleienuIesa, NUpaMuibl, IpU3MBI,
WIMHApPA, KOHYyCa, IIapa; yMEHUE HaxOJUTh OTHOIIEHHE OOBEMOB
110JI00HBIX GUryp
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YMeHue onepupoBaTh NOHATHAME: TPSMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJIMHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNUE BEKTOpPAa Ha YHUCIO, PA3JIOKEHHE BEKTopa 1o Oasucy,
CKaISIPHOE TIPOM3BEJICHUE, BEKTOPHOE IPOU3BEACHUE, YTOJI MEXIY
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIA METOJ
JUIS pEIIeHWs TEOMETPUYCCKMX 3ajJad W 3ajad JAPYruX Y4eOHbIX
peIMETOB
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YMenue BbIOMpaTh NOAXOMALIMM METOJ JUId pelIeHHs] 3ajauu;
[IOHUMAHUE 3HAYUMOCTH MATEMaTUKA B U3YYCHUH [PUPOAHBIX U
OOLIECTBEHHBIX TMPOLECCOB U  SIBICHUH; YyMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHE IIPUBOAWTH
IIPUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCHHCKOM H  MHPOBOU
MaTEeMaTU4YeCKON HayKu




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, TIPOBEPAEMBIX HA EI'D I1O
MATEMATHUKE

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

Kon
1 Yucna v BBIYKCICHUS

11 Harypasibablie u niensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCEI

12 Panmonaneupie  uncina. OOBIKHOBEHHBIE U JCCSITHYHBIC JIPOOH, TIPOIEHTHI,
OCCKOHEYHBIC MTEPUOUUCCKHUE TPOOH

13 Apudmernaeckuit KopeHb HaTypaJbHOW cTeneHu. JIecTBus ¢ apupMETHYECCKUMHU
KOPHSIMH HATypaTbHOW CTCTICHH

14 Crernens ¢ 1enbIM nokazateneM. CTeneHb ¢ paluoHaIbHBIM MoKa3arenaeM. CBONCTBa
CTCTICHH

15 CHuHyC, KOCHHYC W TaHICHC YHUCJIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApKTaHTeHC YHCIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapudMbl

JeiictBuTtenpHble 4yucia. ApupMeTHYECKHEe ONepaluu ¢ JeHCTBUTENIbHBIMU
1.7 ymuciamu. [IpubnnxEHHble BBIYUCIECHUS, IPaBUIa OKPYIJIEHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

1.8 [IpeoOpa3zoBanme BhIpaKeHUH
1.9 KommnekcHele yncna
2 YpaBHEeHUs U HEpaBEHCTBA
2.1 Lenble u 1poOHO-paliiOHaIbHbIE YPABHEHUS
2.2 WppannoHnaibHble ypaBHEHHUS
2.3 TpuronomeTpruyeckue ypaBHEHHs
2.4 [TokazarenbHble U JIOTapU(PMUUIECKUE YPABHEHHUSI
2.5 Llenble U 1pOOHO-pAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U JOrapupMHUUECKHEe HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB

2.10 YpaBHEHMS, HEpaBEHCTBA U CUCTEMBI C ITapaMeTPaMHU
2.11 Matpuia cuctembl IMHEWHBIX ypaBHeHUN. OnpeaenuTenb MaTpULIbl

3 @yHKIMH U TpaduKu

OyHkus, crnocodbl 3amanug ¢yHkuuu. ['paduk dyHkiuu. B3aumHo o6parHbIe

3.1 . N
¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKIMH

OO6nactp ompesneneHUss W MHOXKECTBO 3HaueHMH QyHkuuu. Hymum ¢yskuum.
39 [TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIUH.
' MakcumymMbl 1 MHHUMYMBI ¢GyHkuud. HaumOomnblnee M HauMeHblllee 3HAUYEHUE
(GYHKIIMHM HAa TPOMEXKYTKE

33 CrenenHass (yHKIHS C HAaTypalbHBIM W IIeNbIM MOKa3aTeneMm. EE cBoiictBa u
rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N-0ii CTeNeHU

3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapUKu

3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMH, KX CBOWCTBA U TpauKu

3.6 Toukum paspeiBa. AcumnToTrel TpadukoB ¢dyHkumii. CsoiicTBa  (QyHKIHH,




HEIPEPBIBHBIX HA OTPE3KE

3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH
3.8 Apudmernueckas ¥ reoMmeTpuueckasi mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana maTemaTH4ecKkoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe HIeMEHTAPHBIX (HYHKIMNA
[IpumeHeHre NPOM3BOAHON K HCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 SKCTpeMyMbl. Haxoxaenne HauOONbIIer0o ¥ HaUMEHBIIET0 3HA4YeHUs (PYHKIUHU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpain
5 MHokecTBa 1 JIOTHKA
5.1 MHoOkecTBO, Onepanuu HaJ MHOXkecTBaMu. [luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpALIEHUS
7.5 Koopaunats!l 1 BEKTOPBI




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» MaremaTuka: anreOpa ¥ Hayaja MaTeMaTH4YeCKOro aHainu3a, reomerpus. ['eomerpus, 10-
11 xmaccel/ Atanacsia JI.C., Byry3os B.®., Kagomues C.b. u npyrue, AkunonepHoe
obmectBo «M3narenbcTBo «IIpocBerieHne)

METOAUYECKHUE MATEPUAJIbI IJI51 YYUTEJIA

* Meronnyeckue pekoMeHgamnuu. CrucreMa OlleHKH TOCTHXKEHUH MIIaHUPYEMbIX
MPEIMETHBIX Pe3yJIbTaTOB OCBOCHUs yueOHoro mpeamera «Matematukay. 10-11 kimaccsl
(2024 r.) https://edsoo.ru/wp-content/uploads/2024/12/so_soo_matematika 2024.pdf
*MaremaTtuka: anreOpa U Hadajaa MaTeMaTHIeCKOro aHainmu3a, reomerpus. ['eomerpus :
M34 10—11-¢ xnaccol : 0a30BbIi U yrIyOIEHHBIN YPOBHHU | METOJUYECKHE PEKOMEHIALIUN
K yueonuky JI. C. Atanacsna, B. @. byry3osa, C. b. Kagomuesa u np. — Mockga :
[Ipocsemenue, 2023. — 38 c.

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

«Mos mkonay https://academy-content.apkpro.ru/

www.fcior.edu.ru

http://metodist.lbz.ru/authors/matematika/3/
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