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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 oOmero odpa3oBaHUs, ¢ YY4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
MPEIbSIBISEMBIX K MaTEeMAaTHUYECKOMY OOpa30BaHUIO, U TPATUINI POCCHIICKOTO OOpa3OBaHUS.
Peammzanust  mporpamMmbl  o0ecrieUyMBAeT  OBJIAJCHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABIIIIOLIMMH OCHOBY JUISI CaMOpAa3BUTHS M HENPEPBIBHOTO 0O0pa30BaHMA, IEIOCTHOCTD
OOIIEKYJIBTYPHOTO, INYHOCTHOTO U MTO3HABATEILHOTO Pa3BUTHSI IMYHOCTH 00YJaIOIIHXCSI.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BakHOCTh y4eOHOro Kypca T€OMETPHH Ha YpPOBHE CpEIHEro oomero o0pa3oBaHUS
00yCIIOBJICHA TPAKTHYECCKOH 3HAYMMOCTBIO METANPEIMETHBIX M TPEIMETHBIX PEe3yJIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABJICHUHU JIMYHOCTHOTO PA3BUTHUsI O0YYArOIUXCs, (OPMHUPOBAHUS
(GYHKIIMOHATBHOW MAaTEMaTHYEeCKOH TPaMOTHOCTH, HM3Y4YCHHS JAPYrUX YYeOHBIX IUCIMILINH.
PazButne y oOydaromiuxcsi NMPaBHIBHBIX IPEICTABICHUH O CYIIHOCTH W MPOUCXOXKICHUU
TEOMETPHYECKHUX a0CTPAKIIMA, COOTHOIICHUH PEATbHOTO M HJCATBHOTO, XapaKTepe OTPaKCHUs
MaTeMaTHYECKOW HAYKOH SIBIICHHH W MPOIIECCOB PEAIbHOTO MUPA, MECTE FEOMETPUH B CHCTEME
HAyK W pOJIM MAaTeMaTHYCCKOTO0 MOJCIMPOBAHUS B HAYyYHOM TIO3HAHWM W B TIPAKTHKE
CHOCOOCTBYeT (OPMHPOBAHUIO HAyYHOTO 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 TE€OMETPUM M TOCTPOCHHH IIETIOYKH JIOTMYECKUX YTBEPXKIECHUH B XOJ€ pElIeHUSI
TEOMETPHUSCKHAX 3a/lad, YMEHHE BBUIBUTAaTh W ONPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCIIONB3YIOTCSl TPU PEIICHUH 33/7a4 €CTECTBEHHO-HAyYHOTO IIMKJIA, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHue OpHUEeHTUPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCEX
00yacTsIX JesATeNbHOCTH dYelloBeka. OpHeHTaIusi YeloBeKa BO BPEMEHH W TPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €ro COLMAIbHOTO OBITHS, (opMa OTpaKEHUS OKPYKAIOLIEro MHpa,
YCIIOBHE  YCIEIIHOTO TO3HAHUS W  aKTHBHOTO  MPEOOpa3OBaHUS  JCHCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEANHSIET pa3Hble BUABI Y4EOHOH U TPYA0BOI
NESTSIIbHOCTH, SIBJISICTCS OJHUM W3 TPO(PECCHOHATHHO BAKHBIX KAueCTB, TOITOMY aKTyallbHA
3aa4a (OPMHUPOBAHUsS y OOYUAIOIIMXCS MPOCTPAHCTBEHHOTO MBINUICHUSI KaK Pa3HOBUIHOCTU
00pa3HOTO MBIIIICHUS — CYIIECTBEHHOTO KOMITOHEHTa B TIOJTOTOBKE K MPAKTHYCCKON
JESITeILHOCTH 110 MHOTHUM HAIPABJICHUSIM.

Ilens ocBOEHUS MpOTrpaMMbI yaeOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM YpPOBHE OOyUECHHS
— o0mieoOpazoBarenbHOE U OOIIEKYIBTYPHOE pPAa3BUTHE OOYYArOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH NPUOOPETCHUS W HCIIOIH30BAHUS CHCTEMATHYCCKHX T€OMETPUUYCCKUX 3HAHUUA U
JIeiCcTBU, cienn(pUUHBIX TEOMETPUN, BOSMOKHOCTH YCIICITHOTO MPOIOJDKEHUS 00pa30oBaHuUsl IO
CICIIHATEHOCTSIM, HE CBSI3aHHBIM C IPUKJIAHBIM HCIIOIH30BaHHEM I€OMETPHH.

[Iporpamma 1o reoMeTpur Ha 0a30BOM ypOBHE IMpeAHa3HAu€Ha IS O0YyYarolIuXcCs
CpeIHEeH MIKOJIBI, HE HCHBITHIBABIIMX 3HAYMTEBHBIX 3aTPYAHCHHA Ha YpPOBHE OCHOBHOTO
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 riyOOKO, €l B JaIbHEHUIIEM BO3SHUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHMSIX B
po(hecCHOHATTLHOM e TSIILHOCTH.

JlocTuxkeHue e 0OCBOGHUS POrpaMMbl 00eCeUnBaeTCs PEIICHUEM COOTBETCTBYIOIIMX
3aga4. [IpropuTteTHBIMU 3a7a9aMi OCBOCHHUS Kypca «I eomeTpumn» Ha 6a3oBoM yposHe B 10—11
KJ1accax SIBIISIOTCSA:

e (QopmupoBaHUE TMPEICTABICHUS O TIEOMETPHUM KaK YacTU MHUPOBOM KYJIbTYpbl H

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMpEACTABICHUS O MHOTOTPaHHMKAX M TeJaX BpallleHUs Kak o
BOXHEHMIINX MAaTeMaTUUYECKUX MOJEINSX, MO3BOJSIOUIUX ONMCHIBATh U U3Yy4aTb Pa3HbIC
SIBJICHUSI OKPY>KAIOILIET0 MUPA;

e (QopmupoBaHuE yMEHHs PACIIO3HABATh HA UYEPTEkKaX, MOJCIAX U B PEalbHOM MUDE
MHOTOTPaHHUKY U T€Jla BpallCHMUS,

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
MPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHUE YMEHHUSI ONEPUPOBATH OCHOBHBIMU MOHITUSIMH O MHOTOIPAaHHUKAX H
TeNax BpallleHUsl U UX OCHOBHBIMM CBOMCTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THIOB 33aa4; (opMHUpOBaHHE yMEHUS
IPOBOAWTH  HECJIOXHBIE JOKa3aTellbHbIE  pAcCyXJCHHUS B  XOJ€  pEeLICHHUS
CTEPEOMETPUYECKHUX 3a/1a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIJICHUS;

e (dopmupoBaHue (QYHKIMOHAIBHOM TPAMOTHOCTH, PEJICBAHTHON TE€OMETPHUU: YMEHHE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
pEaIbHBIX JKU3HEHHBIX CUTYalUSIX WU IMPU H3YUYEHUU IPYTUX Y4YEOHBIX MPEIMETOB,
IPOSIBIEHUS] 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIMpPOBAaTH HX Ha S3bIKE
F€OMETPUM UM  CO3[aBaTh TIE€OMETPUYECKHE MOJEIH, MPUMEHSITb OCBOEHHBIH
TEOMETPUUECKUN ammapar JJig pelleHdss MPaKTHKO-OPHUEHTHPOBAHHBIX —3ajad,
MHTEPIPETUPOBATH U OLICHUBATh [TOJIYYE€HHbIE PE3YJIbTATHI.

OTnu4UTENBbHOM 0COOEHHOCTBIO TPOTPAMMBI SIBJISIETCS BKIIOUYEHUE B KYpPC CTEPEOMETPUU
B Hayaje ero M3y4yeHus 3ajay, pelIaeMblX Ha YPOBHE HWHTYWTUBHOIO TIO3HAHMS, U
ornpeneN€HHbIM 00pa3oM OpraHu30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 U TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET NPOTEKAaHWE WHTYUTUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHENIIEMY U3YUEHHIO IIPEIMETA.

[Ipenmourenue OTHAETCS HArJIAJHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-NPAKTUYECKOU
JeSTeNIbHOCTH. Pa3BuTHE MNpOCTPaHCTBEHHBIX IMPEACTABICHUN Yy ydaliuxcs B Kypce
CTEpEOMETPUH MPOBOJUTCA 32 CUET pellIeHHs 3a7ay Ha CO3/1aHUe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEpHpPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza HPOBOAMUTCA C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIJISHOCTH,
MBICJIEHHOTO U3MEHEHHUSI €r0 UCXOJHOTO CO/IEPIKAHMSL.

OcHoBHBIE conepxaTenbHble JuHUM Kypca «l'eomerpun» B 10-11 kiaccax:
«MHororpanHukmn», «lIpsMble U TIIOCKOCTH B MpOCTpaHCTBe», «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IPOCTPAaHCTBE». POPMUPOBAHNE JTOTMYECKMX YMEHUN PaclpeAesieTcsi HE TOIbKO
[0 COJAEP)KaTeNIbHBIM JIMHUSM, HO W MO TojAaM OOydeHHs Ha YpPOBHE CpEIHEero oOIIero
o0Opa3oBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueii mporpaMMbl, pacpeeIEHHBIM 110 ToAaM 00y4YeHHsI, CTPYKTYpPHUPOBAHO TaKUM 00pa3oM,
4yTOObl  OBJAJCHHE T'€OMETPUYECKUMH  TOHATHUSAMM M HaBBIKAMHU  OCYILECTBIISJIOCH
MOCIE0BATENbHO M MMOCTYNATeNbHO, C COOJIIOJIEHUEM TPUHIMUIA MPEEeMCTBEHHOCTH, 4TOOBI



HOBBIC 3HAHUS BKITIOYAIIMCH B OOIIYI0 CUCTEMY I'€OMETPUICCKUX TPEACTABICHUH 00yJarouxcs,
pacmupsis ¥ yrayomss e€, 00pa3ys IpOYHbIE MHOKXECTBCHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenne reomerpun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 yueOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

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

B3anMHOe pacrnosioeHue NpsIMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, NTapaJlIEIbHbIE U
CKpelmuBawpIuecss npsaMmsle. llapamnenbHOCTh MNPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
napajuieJbHble TPsIMbIE B IMPOCTPAHCTBE; MAPALIETBHOCTh TPEX NPSIMBIX; MapauIeIbHOCTD
OpsIMOM M IJIOCKOCTH. YTJbl C COHAIPABICHHBIMU CTOPOHAMH; Yrojl MEXKIYy 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 NPSAMOM M IUIOCKOCTBIO; 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 MEPIEHIUKYISIPHOCTU ABYX IUlOocKocTel. 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.



Konnueckass MoBepXHOCTb, OOpa3yrolline KOHHYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOW moBepxHOocTH. KoOHyc: ocHOBaHME M BepUIMHA, OoOpasyromas W OCh; IUIOLIA/lb
OOKOBOW M NOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yrollue M BBICOTA; OCHOBAHUSA U
OOKOBast IOBEPXHOCTb.

Cdepa m map: uneHTtp, paamyc, AMaMeTp; IJIOLIAAb IOBEPXHOCTH cdeprl. B3aumuoe
pacronioskeHue cepbl U INIOCKOCTH; KacaTellbHas MIIOCKOCTh K cepe; iomanb chepsl.

N300pakeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BépTka MIMHApa U KOHYCA.

KomOuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOTpaHHUK, ONHCAHHBIA OKOJO
cdepsl; chepa, BOMCAHHAs B MHOTOTPAHHUK, WJIU TEJIO BPAILEHUS.

[Tonsitne 00 o0béMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IPSAMOYTOJIBHOTO Mapajuienenunena U ciaeactsus u3 He€. O0béM LmmHApa, KoHyca. OO0BEM
nrapa ¥ iomasib cepsl.

[TonoGuble Tena B mpocrpaHcTBe. COOTHOLIEHHS MEXAY IUIOUIAJIMHU ITOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuenuss uMAMHIpa (MApalIeIbHO U TMEPHEHAMKYISIPHO OCH), CEYEHHMsS KOHyca
(mapaenbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTopbl M KOOPAMHATHI B IIPOCTPAHCTBE

BexTop Ha miockocty U B mpocTpaHcTBe. ClI0KEHNE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE
BEeKTOpa Ha uucio. Pa3noxeHue BekTopa 1o TpEM HEKOMIUIaHApHbIM BekTopaMm. IlpaBuio
napajuienenunena. Pemenue 3anay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JCHCTBUI C BEKTOpaMH.
[IpsmoyronbHas cucteMa KoopAMHAT B mpocTpaHcTBe. KoopaumnaTtsl Bektopa. Ilpocreiiimue
3a7a4yd B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalgpHOE HpPOU3BEICHHE BEKTOPOB.
Bbruucnenue yrioB Mexay NpsMBIMH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIH METOA IpH
pelIeHUH TEOMETPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pE3yNbTaThl OCBOEHHUS MpOrpaMMbl yuyeOHoOro mnpeamera «MaTemMaTHKa»
XapaKTEepPU3YIOTCA:

I'paiknanckoe BocnnuTaHue:

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW MO3UIMM OOY4YaIOUIerocss KaK AaKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIEeCTBA, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUN, NPOLEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aHMOJCIHCTBOBATh C COLMAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUH C UX (QYHKIMAMU M Ha3HAUCHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(OpMUPOBAHHOCTBHIO POCCUICKON Ipa’KIaHCKOW MIEHTUYHOCTH, YBaKEHUS K MPOLLIOMY
U HACTOSLIEMY POCCHUUCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoaa; cHOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
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, pEIIeHUH, pacCyKICHUN; BOCIPUUMYHUBOCTHIO K
MaTeMaTUYeCKUM acleKTaM pas3JInyHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTh); (PM3NYECKOIO COBEPLICHCTBOBAHUSA, NMPHU 3aHATUSAX CHOPTUBHO-03/JOPOBUTEIILHON
JIEATEITBbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYJOJIOOUS; MHTEPECOM K DPA3IUYHBIM
cdepam mpohecCHOHATBHON J1eATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ NMPHIIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO HU
caM000pa3oBaHUI0 Ha MPOTSHKEHWHM BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pELIEHNN IPAKTUYECKUX 3a7a4 MaTEMaTUUECKO HAIIpaBIEHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
SKOHOMHYECKHX IPOLECCOB HA COCTOSHHE NPHUPOJHOM W COLMAIBHOW CpeAbl, OCO3HAHUEM
r100aNbHOTO  XapakTepa OJKOJOTMYECKHMX  MpoOjieM; OpHEeHTalue Ha  NpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3a7ad B 00JIacTU OKpYXKaroulei cpelpl, MIaHUpOBaHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPY)KAIOIIEN CPEJIBI.

LleHHOCTH HAYYHOI'0 MO3HAHHUA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU W OOIIECTBEHHOHN MPAKTUKH, TOHHMMaHUEM MaTeMaTHYeCKOM HayKH Kak c(epbl
4eJI0BEUYECKON JEATENBHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTH Ul Pa3BUTUS LIMBUIIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHUKHM M MAaTE€MaTU4YeCKOW KYJIbTYpOH KaK CPEICTBOM I1O3HAHUS
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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 00VUaAOWUXCcs (0C8OEHUe MemOo008 NOZHAHUSL OKPYICAIOWE20 MUpA,
npUMeHeHUe J102UHEeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBrble JJornueckue aeiicTBuA:

® BBUIBJISATh M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHSATUI, OTHOLICHUH MEXIy MOHATUAMH; (DOPMYIHPOBATH OINPEICIICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOT0 aHAJIH3a,

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

®  BBIABIIATH MATEMATHYECKNE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JIAHHBIX, HAONIOJNECHUSIX W YTBEPXKACHUSX; IpeIyiaraTb KPUTCPUHU JUIsl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

® JleNaTh BHIBOJIBI C HMCIIOIH30BAaHUEM 3aKOHOB JIOTUKH, JACITYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYCHUH, 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 Ccroco0 pemieHuss y4eOHOH 3amauu (CpaBHHUBATh HECKOIbKO BApUAHTOB
pelIeHus, BEIONpaTh HaHOOJIee TOIXOSAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPHEB).

Ba3oBble nccienoBaTesbcKue AeiicTBU:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICNOBATEIIbCKUH  MHCTPYMEHT  IO3HAHWS,
dbopMynupoBaTh BOIMPOCHI, PUKCUPYIOIIUE TPOTUBOpEUHE, MPoOIeMy, yCTaHABIUBATh
UCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAaHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKoro oOOBeKTa, SBICHHS, Mpolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy 00OBEKTaMH, SIBICHUSAMU, TIPOIICCCAMMU;

® CaMOCTOATENHHO (OpMyTUpoBaTh OOOOIIEHUS 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 ¢ undopmaumeii:

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

e BpIOMpaTh WHGOPMALMIO U3 HCTOYHHUKOB PA3IMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEeMATH3UPOBATh W HWHTEPIPETUPOBATH WH(POPMAITUIO PA3IUYHBIX BUJIOB U (POpPM
MPE/ICTaBJICHHUS,



2)

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B  pasiM4HbIX (opmax,
WLTIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMH IO CaMOCTOATEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

Yhusepcanvuvie KoMMynHukamuenwie oeticmsus, obecneuusarom c@hopmupo8anHoCmy

COYUANBHBIX HABLIKOE 00YUAIOUUXCSL.
Oomenmne:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHS B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMU
oOlIeHus; SCHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a/1a4i, KOMMEHTHUPOBATh
MOJIyYEHHBIN pe3yibTarT;

B X0J1e 00CYX/IeHHUs 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXAaeMOI TEeMbI, IPOOIEMBI,
pelmaeMoil  3ahaud, BBICKa3blBaTb MJIEH, HAIlEJICHHbIE Ha IIOMCK PEILCHUs;
COMNOCTABIIATh CBOM CYXKJIEHHUS C CYXKICHUSAMH JAPYIMX YYaCTHUKOB JIHAJIOTa,
0OHapY>KUBATh Pa3IMUMe U CXOJCTBO MO3UIHIL; B KOPPEKTHOH Popme pOopMyInpoBaTh
pa3HOIJIACHS], CBOU BO3PAKEHNUS,

MIPEACTABIISATh PE3YJbTAThl PELICHUS 3aJaul, SKCIEPUMEHTA, UCCIIEOBAaHUsA, IPOEKTA;
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Yy4ETOM 3ajJad Mpe3eHTAlUU U
0COOCHHOCTEH ayAUTOPHH.

CoTpyaHunuecTBo:

[NOHMMATh U MCIOJb30BaTh INPEUMYILECTBA KOMAaHIHOW M MHAWBHUIYaJIbHOM pabOThHI
OpU pelIeHUuH Y4eOHbIX 3a/]ay; MPUHUMATh IeJIb COBMECTHOM JesTEeIbHOCTH,
IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pachpeneniartb BHAbI padoT,
JIOTOBAapUBAThCS, OOCYXKJaThb IPOLECC M pe3ylbTaT paboThl; 0000IIaTh MHEHUs
HECKOJILKHX JTFOJICH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHHUs,, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBl» W MHBIE); BBINOJHATh CBOIO YacTb pabOThl U KOOPAMHHPOBATH CBOU
JENCTBUS C IPYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOETO BKJIaJa B 001U
HOPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CMoiCilo8blx
YCmaHOB0K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.
Camoopranusaunus:

COCTaBJIATh IUIaH, AJIFOPUTM pEIICHUs 3a/1auk, BHIOMPATh CIOCO0 peleHus ¢ yuéTom
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBAThH U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb:

BJIQJIETh HABbIKAMHU II03HABATENbHOM peQIeKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JEeMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaTOB; 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 OOCTOSITENIbCTB, JaHHBIX, HAWJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE pe3yJbTaTa LEIM U YCJIOBUSAM, OOBSACHATH INPHUUYUHBI
JOCTHKEHHUS WJIM HEIOCTHXKEHUS PEe3yJbTaTOB JAEATEeIbHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI
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OnepupoBaTh MOHATUSAMH: TOUKA, TPSMAasi, MIOCKOCTb.

[IpyMeHsTh aKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX MPU PEIICHUU F€OMETPHUUECKUX
3azad.

OnepupoBaThb MNOHATHUSMU: NAPaUIETBHOCTh M MNEPIEHIAUKYISIPHOCTh TMPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHAMHU: JBYTPAaHHBIM Yroj, TpaHUd [ABYIPAaHHOTO yriia, pedpo
JIBYTPAHHOIO yIJia; TMHEHHBINA yroJl ABYTPaHHOTO YIJIa; TpajgycHas Mepa JBYrpaHHOro yria.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BBIYKJIBIA M HEBBITYKJIBIH MHOTOTPAaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUIILHBIM MHOTOTPaHHUK.

Pacno3naBate OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMpaMuja; MpU3Ma, MPSMOYTOJbHBINA
napajuiejaenumnes, Kyo).

KnaccudumupoBath MHOTOTpAaHHUKH, BBIOMpas OCHOBAaHUSA JUIS  KJIACCU(UKAINU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHUKHU; TPABUIbHBIE MHOTOTPAHHUKH, MpPSIMbIE H
HAKJIOHHBIE IPU3MBI, TTAPAJUICIICTIATIC/IbI ).

OnepupoBaTh MOHATHUSAMH: CEKYIas MIIOCKOCTh, CEYCHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIIUIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METOJL CIIE/I0B.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIIIOJHATH (BBIHOCHBIE) ILIOCKHE
YEpTEXKH U3 PUCYHKOB NPOCTHIX 0OBEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaXOXACHHE TEOMETPUYECKHMX BEIMYMH 10 oOpaslaM HIu
QITOPUTMaM, TPHUMEHSS HM3BECTHBIC AHAIMTHYECKHE METOJbl NpPU PEHICHWH CTaHAapTHBIX
MaTeMaTUYECKUX 3aJad Ha BBIUMCICHHE PACCTOSHUN MEXKIY IBYMS TOYKAMH, OT TOYKH N0
OPSMOM, OT TOYKH JI0 IUIOCKOCTH, MEXK/Ty CKPEIINBAIOIIMMUCS TPSMBIMU.

Pemarp 3amaun Ha HaxOXACHHE TEOMETPUYECKUX BEIMYMH 1O oOpaslaM WId
QITOPUTMaM, TPHUMEHSS HM3BECTHBIC AHAIMTHYECKHE METOJbl TPU PEHICHWH CTaHAapTHBIX
MaTeMaTHYeCKUX 3aJjady Ha BBIYMCICHHE YIJIOB MEXIY CKPELIMBAIOIUMUCS MPSIMBIMH, MEXKIY
NPSIMOM 1 TUTOCKOCTBIO, MEXKTY IIIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruucnate 00bEMBI U TUIOIIAAM TOBEPXHOCTEH MHOTOIpaHHMKOB (TMpU3Ma, MUpaMuia) ¢
npuMeHeHHeM (QOpMyJ; BBIYHCIATH COOTHOIIEHHUS MEXIy TUIOMAASIMUA TTIOBEPXHOCTEH,
00BEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh TOHSATHSIMHU: CHMMETPHS B MPOCTPAHCTBE;, IIEHTP, OCh M IUIOCKOCTh
CUMMETPUH; IEHTP, OChb U TNIOCKOCTh CHMMETPHUH (PUTYDBI.

W3Bnekarp, MpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[lpumensTp reomerpuueckue (akTbl Ui pEmIeHHS CTEPEOMETPUYECKHX — 3ajad,
OpPENoNaraloliuX HECKOJIBKO IIaroB peIleHUs, €ClIM YCJIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHATH TpoOCTEHIIME MPOrpaMMHBIE CPEACTBA U INEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3a]1ay.

[IpuBoANUTH NpUMEpPHl MaTEeMaTHYECKHUX 3aKOHOMEPHOCTEH B TMpUPOJE U HKHU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[TpuMeHATh TOJyYEeHHBIE 3HAHUS HA IMPAaKTHKE: aHAJIM3UPOBATh pealibHble CUTYallUH M
OPUMEHSATh  HM3YYCHHBIE TIOHATHS B  TPOIECCe IOWCKA  PEIIeHUS  MaTeMaTHYECKH
chopMyITMpPOBaHHOW NpPOOIEMbI, MOAETUPOBATh pPEalbHblE CHTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJEIU C HCIOJB30BAaHHMEM T'€OMETPUYECKUX TMOHATUH U TEOpeM,
anmapara anreOpbl; penath IpakTHYeCKUe 3a7aui, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUUYECKUX
BEJIMYMH.
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OrnepupoBaTh MTOHSATUSIMU: HUAJTUHIApUYECKast IIOBEPXHOCTb, oOpa3ymoiue
WIMHIPUYECKOIN MOBEPXHOCTH; LIHJIMHIP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLIie KOHUUECKOH
MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (LUIUHAP, KOHYC, cdepa U map).

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpalLlEHUS.

KnaccuduimpoBaTs B3auMHOE paciooKeHue cepbl U MIOCKOCTH.

OrnepupoBaTh MOHSATUSIMU: IIAPOBOM CErMEHT, OCHOBAHHE CErMEHTa, BHICOTA CETMEHTA;
1IapOBOM CJIOW, OCHOBaHUE IIAPOBOTO CJI0SA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIOMIAM TOBEPXHOCTEH TENl BpAIlCHUs, TEOMETPUUCCKUX TEJ C
npUMeHEeHHeM (HOpMYyIL.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAHHHWK, BIUCAHHBIA B chepy W OMHMCAHHBIN OKOJIO
cdepsl; cdepa, BiMcaHHAS B MHOTOTPAHHUK WUJTU TEJIO BPAIlICHUS.

Bpruucaste COOTHOIIECHUST MEXAY IUIOMIAISIMU TOBEPXHOCTEH M 00BEMaMU MOAOOHBIX
TeI.

N3o0paxkarh u3ydaembie (PUTypsl OT PYKM M C TNPUMEHEHHEM HPOCTHIX UYEPTEKHBIX
WHCTPYMEHTOB.

BrImonHATE (BEIHOCHBIC) IJIOCKUE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYp: BHIT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI T€J BPAI[CHHUS.

W3BiiekaTh, HHTEPIPETUPOBATH U MPEOOPA30BBIBATE HHPOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, mpeicTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX.

OrniepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTRBE.

BbINIONHATE 1EMCTBUS CIOXKEHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOKEHHS BEKTOPa
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00J1a/1af0T.

[IpuMeHsATh paBUIIO NapasuieenuIea.

OrnepupoBaTh TMOHSATHUSAMU: JCKAPTOBBI KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIh
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yroll MEXKIYy BEKTOPAMH, CKaJIspPHOE
MIPOU3BE/IEHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUJIAHAPHBIE BEKTOPHI.

Haxonutb cymMmy BEKTOPOB M MPOU3BEICHUE BEKTOpPA HA YUCIIO, YTOJl MEXIY BEKTOpaMH,
CKaJIIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aiaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIAMHAT.

[Ipumensaty reomeTpuueckue (akThl [UJII  PEIICHHS CTEPEOMETPUYECKUX — 3ajad,
MPEANOJaralolMX HECKOJIbKO IIaroB PEIICHMs, €CIM YCIOBHUS NMPUMEHEHHUs 3aJlaHbl B SIBHOU
dbopwme.

Pemate mpocreiiline reoMeTpuiecKue 3aaul Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO
MeTo/a.

Pemate 3amauM Ha JOKa3aTe€NbCTBO MAaTeMaTHYECKHMX OTHOLUIEHUH M HaXOXICHUE
TEOMETPUUYECKUX BEJIUYHMH IO 00pa3laM WM aJTOPUTMaM, MIPUMEHSS U3BECTHBIE METOJMBI MPHU
PELICHNH CTaHAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

[IpuMeHATh TpOCTEHIINE TPOrPaMMHBIC CPEJICTBA W JJIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CHUCTEMBI MPU PEHICHUHU CTEPEOMETPUUYECKUX 3a]1a4.

[IpuBoguTE TIPUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEH B TMPUPOJE U IKHU3HH,
pacno3HaBaTh NPOSIBIIEHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh TIOJIyYeHHBIC 3HAHMSI Ha TPAKTUKE: aHAIM3UPOBATh peajbHBIE CUTYAllUd M
NPUMEHATh HW3Y4YEHHBbIE TMOHATHUS B  IMPOLIECCE TMOMCKA  PEIICHUS  MaTeMaTH4eCKU
chopMyTUpPOBAaHHON MPOOJIEMBI, MOJEIUPOBATh pEATbHBIC CUTyaIlMUd Ha SI3BIKE TC€OMETPHH,
HCCJIEI0BATh MOCTPOEHHBIE MOJIETU C MCIOJIb30BAHHUEM T'€OMETPUUYECKHUX TMOHATUM U TEOpEM,
amnmapara aJreOpsl; penaTh TPaKTUIECKUE 3a/a9d, CBSI3aHHbBIE C HAXOXKICHUEM T€OMETPUUECKHIX
BEJIUYMH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NPOrpamMMbl Bcero ogITpo.m)m,Ie p 6aKanec1me o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypeb
Bbu6mmoteka [JOK
1 Baeneune B crepeomerpuro 10 https://m.edsc%g.ru/10209e37
5 [IpsiMble ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnnoreka [JOK
[MapaienbHOCTh MPSIMBIX M TIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [TeprieHAMKYASAPHOCTD NPAMBIX U 12 bubmmoreka [JOK
IIOCKOCTEN https://m.edsoo.ru/1c209e37
4 VYrubl MeXAY IPSAMBIMU U IUIOCKOCTSIMHU 10 1 ﬁgg;?/(;see%asﬁﬂﬁllczogegﬂ
bubnuoreka [{OK
° Mrororparii 1 ! https://m.edso0.ru/1c209e37
. bu6mmoteka IIOK
6 OOBEMEI MHOTOTpaHHHKOR 9 1 https://m.edsc])lo.ru/1c209e37
7 [ToBTOpEHME: CEUEHHUS], pACCTOSIHUS U YTJIbI 4 1 bubmorexa HOK
' ’ https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
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11 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
. HaumMeHoBaHUe pa3iejioB H TeM (nmudpossbie)
Ne i/ Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0BpA30BATEIBHBIE
padoThI padoThI pecype
bu6mmoreka [IOK
1 Tena spamenus 12 https:/m.edso0.ru/1c209e37
" bubnuotexa [JOK
2 ObmEmbi Ten S 1 https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 hitps://m.eds00.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bubmuoreka [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KoJsnyecTBo 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
N Tema ypoka o0Opa3oBaTebLHLIE
/i yp Beero Kontposbubie IIpakTnueckue wysenus P
padoThI padoThI pecypcbl
OCHOBHBIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, IpsiMasi, TUIOCKOCTb,
npoctpaHcTBo. IIpaBuia
1 I/II3)06TI;>K6HI/I$I Ha pI/IC Kax: 1 Bubmorexa LIOK
P pHcyHiax: https://m.edsoo.ru/aecc77cd
M300paKeHHS TNIOCKOCTEH,
napajieIbHbIX MPSAMBIX (OTPE3KOB),
CEpeIUHBI OTPE3Ka
TousTus: mepecexaroniuecs
2 IUIOCKOCTH npe ecemi necst 1 Bubmorexa LHOK
» 1ep m https://m.eds00.ru/2d8a9c99
npsiMasi M IMI0CKOCTh
Toustus: mepecexaroniuecs
3 ILIOCKOCTH é)e eceKaIIi)I necst 1 Bubmorexa OK
» 1ep m https://m.edsoo.ru/db685e73
npsiMasi ¥ MI0CKOCTh
3HAKOMCTBO C MHOTOTpaHHUKAMH,
M300pakeHHEe MHOTOTPAHHUKOB Ha bubmuoreka [IOK
4 1 )
PHUCYHKaX, Ha IPOCKITHOHHBIX https://m.edso0.ru/a63959ed
geprexax
HauanbHbeie cBeneHus 0 KyOe u
5 OAPaMUIE, UX Iei3lsé TKI/I?/I MOJIETIN 1 Brbmrorexa LIOK
PAMHIIE, UX p P ACIH. https://m.edso0.ru/b30dff38
CeueHHUsI MHOTOTPAaHHUKOB
HavanbsHbIe CBEIEHUS 0 KYOE U
6 OUPaMUIE, UX 12113136 TKI/I?/I MOJIETIN 1 Bubmuorexa IOK
PAMUE, UX passep e https://m.edso0.ru/3d8ffd32
CeueHHUsI MHOTOTPAaHHUKOB
ITousaTHe 00 aKCHOMATHYECKOM
bu6nunorexa LIOK
7 MOCTPOCHUU CTEPEOMETPHUU: 1

AKCHOMBI CTEPEOMETPUU U
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CIICACTBHA U3 HUX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTECPEOMETPHU:

bu6nmoreka [IOK

8 AKCHOMBI CTEPEOMETPHH U https://m.edsoo.ru/239c8cb4
CJIEJICTBUS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM
9 MIOCTPOEHUHU CTEPEOMETPHHU: bubmmoreka [JOK
AKCHOMBI CTEPEOMETPUH H https://m.edso0.ru/65c¢6b106
CJICZICTBUS U3 HUX
[TonsiTHE 00 AKCHOMATHYECKOM
10 MOCTPOCHUU CTEPEOMETPHUU: bubnnorexa [JOK
AKCHOMBI CTEPEOMETPHHU U https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsmMbIix
11 B IIPOCTPAHCTBE: NEPECEKAIOINECs, Bu6moteka [JOK
napajie/ibHbIe U CKPEIIUBAIOIIHECS https://m.edso0.ru/1a2520f6
IPsSIMbIE
[TapanienbHOCTD MPSMBIX U
TUIOCKOCTEH B 1T HCTBE:
12 HZ[())ZHJ(I)eCniHHe gg:hl;z?e g ) bubmorexa LHOK
https://m.edsoo.ru/93ad36b3
NPOCTPAHCTBE; MapAIIETLHOCTh
TPEX MPAMBIX
[TapanienbHOCTD MPSMBIX
13 IIJIOCKOCTEN B IPOCTPAHCTBE:! bubmmnoreka HOK
[TapannensHOCTh IPSAMOI U https://m.edsoo.ru/ee1d19b9
TUTOCKOCTH
14 VYrael ¢ coHanpaBI€HHBIMU bubnuoteka [JOK
CTOpPOHAMH https://m.edsoo.ru/9f4071b9
15 Yron mexay npsiMbIMU B bubnmnoreka [JOK
POCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubnuotexa [JOK

IIPOCTPAHCTBE

https://m.edso0.ru/2935a9a0
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17 [TapamienbHOCTD IIJIOCKOCTEM: Bu6muoteka [JOK
napaie/ibHbIe TIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBolicTBa napauiesibHbIX bubmuorexa [JOK
IJIOCKOCTEN https://m.edso0.ru/e504d656
o | oo mocyarmemne Busorea 101
: ’ https://m.edso0.ru/4a28dc02
KyO, mapasuiesnenumes
20 [TocTpoenue ceueHuit bubmmorexa HOK
https://m.edsoo.ru/1d434d0f
. bubmuoreka [{OK
21 Hoctpoetine cederiit https://m.edsoo.ru/ec26fe5d
KonrponbHas pabora no reme
99 "TIpsiMbIE U TITIOCKOCTH B Bbu6motreka [IOK
npoctpancTse. [lapamieapbHOCTh https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IIIOCKOCTEMN"
[lepnieHAMKYASAPHOCT MPSIMOUN U
23 HJIC(I))CKGOCHTH'};?eppne(:{CL[HKle)mpgme bubmorexa OK
' https://m.edsoo.ru/b19f6a5d
IpsSIMbIE B TIPOCTPAHCTBE
24 [Ipsimble napasuienbHble U bubmmnoreka HOK
NEepPIEeHANKYIISIPHBIE K MIIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsiMble mapasienbHbie U bubmuoreka [IOK
HEePICHAUKYIISIPHBIC K MJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHauKyIsIpHOCTH bubmmnoreka HOK
IPSMOM U TNIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneH uKyIspHOCTH bu6muoreka [JOK
IPSMOM U TNIOCKOCTH https://m.edso0.ru/79165d15
o8 TeopeMa o npssmoit bubmuorexa [IOK
HEePICHIMKYIISIPHON TNIOCKOCTH https://m.edso0.ru/635c5087
29 Teopema o npsimoit bu6muoreka [JOK
NEePIEeHIUKYISIPHON MII0CKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmon bubmuoteka [IOK
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MEPIECHINKYIISIPHON TIIOCKOCTH

https://m.edso0.ru/7d18834b

[IepnieHAuKyYIsp U HAKIIOHHBIE!

31 paccTOsHUE OT TOYKH J0 bu6nmoreka [IOK
IUIOCKOCTH, PACCTOSTHUE OT MPSIMOiA https://m.edsoo.ru/33c477d3
JI0 TIJIOCKOCTH
[leprieHaUKYNISAp U HAKIOHHBIE:
32 paccTosiHuE OT TOYKH 10 bubmmoreka [JOK
IUIOCKOCTH, PACCTOSIHHE OT MPSAMOM https://m.edsoo.ru/66fefadd
JI0 IIJIOCKOCTHU
[lepneHiuKynsip ¥ HAKJIOHHBIE:
33 paccTosiHuE OT TOYKHU 0 bubnnorexa [JOK
IUIOCKOCTH, PACCTOSTHUE OT MPSIMOiA https://m.edsoo.ru/a5b7b8e3
JI0 TIJIOCKOCTHU
[leprieHIUKYNSAp U HAKIOHHBIE:
34 paccTosiHuE OT TOYKH 10 bubmmoreka [JOK
IUIOCKOCTH, PACCTOSIHHE OT MPSAMO https://m.edsoo.ru/dbee22bc
JI0 IIJIOCKOCTH
35 VYrael B IPOCTPAHCTBE: YTOJI MEXIY bubnnorexa [JOK
PSIMOH | TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroj, TUHEHHBINA yros bubmmnoreka HOK
JIBYTPaHHOTO yTiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj bubmuoreka [IOK
JIBYTPAHHOTO yTiia https://m.edsoo.ru/c7c777ed
| R mcomt B LOK
9 https://m.edsoo.ru/ec3e2da3
JIBYX TUIOCKOCTEH
w | Ao mcomt B LOK
9 https://m.edsoo.ru/ed9e2a8e
JIBYX TUIOCKOCTEH
[lepneHIMKYISIPHOCTD MJIOCKOCTEN: Bubnmorexa [IOK
40 MpU3HAK NEPIEHIUKYIIPHOCTH

JIBYX IIJIOCKOCTEM

https://m.edsoo.ru/ba75dc57
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bubnunoreka LIOK

4 Teopena 0 TpEX nepeH Ky Ipax https://m.edsoo.ru/e4972cdc
42 Teopema o TpEx MepHEHANKYIIAPAX bubmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEx MepHEHANKYIIAPAX bubmorexa [IOK
https://m.eds00.ru/9f246736
KonTponbhas pabota no remam
44 "TleprnieHAUKYISIPHOCTD MPSIMBIX U Bu6moteka [JOK
wiockocteit" u "Vl MeXIy https://m.edso0.ru/5b971ef3
IPSIMBIMU U TIOCKOCTSIMH"
IToHsiTHE MHOTOTPAHHUKA,
45 wororpaa, mmnyicisic Bu6morera LIOK
’ https://m.edsoo.ru/2d24e873
HEBBIMYKJIbIE MHOTOTPaHHUKU;
pa3BEpPTKa MHOTOTPaHHUKA
[Tpusma: N-yronpHas nmpu3Ma; rpaHu
16 Y OCHOBAaHUS IIPU3MBI; IIpsiMasi U bubmmnoreka HOK
HaKJIOHHAsI TPU3MBI; OOKOBas https://m.edsoo.ru/b4ad63ad
MIOJTHASI TTIOBEPXHOCTH TPU3MBI
47 [Tapamtenenunen, TpsIMOYTOJIbHBIN bubmmnoreka HOK
napajuieNICIUIe]] ¥ ero CBOMCTBA https://m.edso0.ru/8a7be683
[Tupamuia: N-yronpHas Mupamua,
48 Gokomat n nonas noncpxiocT BuGmorera LIOK
https://m.edsoo.ru/fblcd0as
MTUPAMH/IBI; PABUITBHAS U
yceu€HHasi TupaMuIa
[IpaBuibHBIE MHOTOTPAHHUKH:
MOHSITHE TTPABHIIBHOTO
49 MHOTOTPaHHHKA; TPaBUIbHAS bubnmnoreka [JOK

Npr3Ma U MpaBUIIbHAS MMPAMU/IA;
NpaBUJIbHAS TPEYrojbHas MUpaMuIa
Y TIPaBUJIBHBIN TETPadp; KyO
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IIpencrasieHue o NpaBUIBHBIX

bubnunorexa LIOK

>0 MHOTOTPANHHIAX: OKTAP, https://m.edsoo.ru/a0fdd5bf
JOJIEKA3Ip U UKOCA3IP.

CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETPUS OTHOCUTEIIBHO TOUKH,

51 MPSIMOM, TJIOCKOCTU. DJIEMEHThI bubnunoreka LIOK
CHMMETPHH B IIHPAMHIAX, https://m.edsoo.ru/b9e777d9
napajuiejaenuneaax, npaBuiIbHbIX
MHOTOTpaHHHKAaX

o | memenemeameueime Bumorera LOK

P - bebba, https://m.edsoo.ru/6cdbecef
JTUarOHaJH, YTJIbI
[Tnomane 60KOBOM MOBEPXHOCTH U
53 npuawe, o ocnomami BuGmorera LIOK
P > IHIOTHAZD | ’ https://m.edsoo.ru/37d84157
TeopemMa 0 OOKOBO MTOBEPXHOCTH
IIPSAMOM TIPU3MBI
[Tnomaas 60KOBOI MOBEPXHOCTH U
o | T Bumorra LOK
DAMIAEL, TEOP wann https://m.edsoo.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCEUEHHOM
MAPaMU/IbI

55 KonTponbHas padbora no teme bubmmnoreka HOK

"MHoOrorpaHHuKu" https://m.edsoo.ru/a95f5¢c04
N bubmuoreka [{OK

6 | Tonstue o6 obreme https://m.eds00.ru/7ad0020b
" bubnuoteka [JOK

S7 OOBEM mpamH LI https://m.edso0.ru/235171b3
. bubnunorexa LIOK

58 OOBEM mHpam LI https://m.edsoo.ru/f47dfefd

59 O0BEM TUpaMHUTBI bubmmorexa LJOK

https://m.edso0.ru/79¢10312
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bubnunoreka LIOK

60 O6bEm mpamus! 1 https://m.edsoo.ru/2faadc3f
N bu6nmoreka [IOK
61 OOHEM npusMBI 1 https://m.edso00.ru/79853608
N bubnuorexa [IOK
62 OOHEM npusMBI 1 https://m.edsoo.ru/1e053890
N bu6nmoreka [IOK
63 Ob1Em npr3MLI 1 https://m.edsoo.ru/482d3f51
64 KonTtponpsHast pabora o Teme 1 Bbu6motreka [IOK
"O0BEMBI MHOTOI'PAaHHHUKOB" https://m.edso0.ru/28a6573c
[ToBTopenue, 0600mIEHNE
65 cHUCTEMaTH3alMsI 3HAHUH. 1 bu6nmorexa LIOK
[MocTpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOI'PAaHHHUKE
[ToBTOpEeHME, 0000IIEHNE
CUCTEeMAaTH3aIHs 3HAHWM.
o | Momcsemeporamexty | BuGorra 1O
. ’ https://m.edsoo.ru/f7792ba9
PSIMOM, OT TOYKHU JI0 TIIOCKOCTH,
MEXTy CKPEIUBAIOITUMUCS
IPSIMBIMU
bu6nmorexa LIOK
67 Hrorosas konTponbHas padota 1 https://m.edsoo.ru/b9146bc0
[ToBTOpenue, 0600IIEHNE
CHCTeMaTHu3aIysl 3HAHMIA.
68 | cxpemmaronymmes mommm . Bumotera LIOK
- ’ https://m.edso0o.ru/56765e8b
MEX]Ty MPSMOH H IJIOCKOCTBIO,
JIBYTPAHHBIX YTIIOB, YTJIOB MEXKITY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NTPOT'PAMME
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11 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U (POBbIE

Ne Tema ypoka KoHT I Jata 00
/o Beero POJIbHbIE PaKTH4YECKHe u3yuenus Pa30oBaTEJIbHbIC
padoTbI padoThbI pecypcnl
L tter: nots nosepaioen 1 buGaorexa LIOK
’ https://m.edsoo.ru/0341bc2b
chepnl
Bsaumnoe pacnonoxenue chepsl

2 Y IJIOCKOCTH; KacaTebHas 1 bubmmoreka [JOK
IUIOCKOCTH K cepe; IIoIan https://m.edsoo.ru/bed12a43
chepsol

3 N3o6paxenue chepsl, mapa Ha 1 bubmmoreka [JOK
wiockoctd. CeueHus mapa https://m.edsoo.ru/bc15f7{2
unuuapudeckast TOBEPXHOCTb,

4 o0pa3yromue IUIHHIPHIECKON 1 bu6nmoreka LIOK
MIOBEPXHOCTH, OCh https://m.edso0.ru/6054b8cl
HUJIUHAPUYECKON MOBEPXHOCTH
[unuaap: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTh, 00pa3yrolas 1 ockh; 1 bubmmnoreka HOK
[UIOIIAIh OOKOBOI M MOJHOU https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N306paxkenne nunuHapa Ha
IJIOCKOCTH. Pa3zBépTka mmimnHapa.

6 Ceuenust MIMHIIPA (TUIOCKOCTBIO, 1 bubnuotexa [JOK
napaielbHOW Win https://m.edsoo.ru/016e25eb
NEePHEHIUKYISIPHON OCH
LHUAJTUHIPA)

Konnueckast moBepXHOCTb,
7 00pa3yrorre KOHNIEeCKOM 1 bubnuotexa [JOK

IIOBEPXHOCTHU, OCb U BEPIINHA
KOHHYECKOW ITOBEPXHOCTHU
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Konyc: ocHOBaHue U BepIMHa,

bubnunorexa LIOK

8 06pa3y}9maﬂ 11 0P, TIOMA https://m.edsoo.ru/897dd3b2
OOKOBOH M MOJHON OBEPXHOCTH
YEHHBIN KOHYC!
9 ziilceOTa' OCH(E)B};(I:{I/I(})IGEag(f((())L;;e bubmorexa [IOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N306paxkenune koHyca Ha
iockocT. Pa3BépTka koHyca.

10 CeueHnust koHyca (TUIOCKOCTHIO, bubmmoreka [JOK
napajuieibHOM OCHOBAHHMIO, U https://m.edsoo.ru/Obdelbe8
TUTOCKOCTBIO, IIPOXOJISIIEH uepe3
BEPILUHY)

11 KoMOuHamust Ten BparieHus u bu6nmorexa LIOK
MHOTOTPaHHHKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbBIA

12 okoJo chepsl; chepa, BOUCaHHAS B bubnnorexa [JOK
MHOTOTPaHHHK WU B TEJIO https://m.edso0.ru/0b136158
BpallleHus

13 [Tonsitue 06 00béMe. OCHOBHBIE bubmmoteka IIOK
CBOICTBA OOBEMOB Tl https://m.edsoo.ru/26a03fb7

. bubmuoreka [IOK
14 O6BEM i pa, KOHyCa https://m.edsoo0.ru/5513d87b
" bubnuoreka [IOK

15 OOBEM mapa u nomans chepe! https://m.edsoo.ru/d189bde2
[TomoOHbBIE Tena B MPOCTPAHCTBE.

16 COOTHOIIICHHS MEXY TUIOIAIIMHU but6mmoreka [IOK
HOBEpPXHOCTEH, 00BEMaMU https://m.edsoo.ru/810cfleb
MMOJOOHBIX TEN

g | oo o e B 10K
ren" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha mockoctu u B bubmuoteka [IOK
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https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab

POCTPAHCTBE https://m.edsoo.ru/5caefclb
bubnunorexa LIOK
19 CrioxeHue ¥ BBIUUTAaHUE BEKTOPOB https://m.eds00.ru/23f4f089
bu6nmmoreka [IOK
20 YMHOIKCHHE BEKTOPA Ha HHCIIO https://m.edsoo.ru/dee379eb
PasnosxeHue BekTOpa 10 TpéM Bubnmorexa LIOK
21 HEKOMILJIAaHAPHBIM BEKTOPaM. https://m.edsoo.ru/a28fd74e
[IpaBuno napaiutenenunena — '
Pemenne 3amad, CBSI3aHHBIX C Bubmorexa [IOK
22 MIPUMEHEHHUEM TPaBUJI ACHCTBUH C https://m.eds00.ru/5a827900
BEKTOpaMH — '
KoopanHatHO-BEKTOPHBIN METO/T Bubmorexa [TOK
23 HIPH PELICHHH reoMeTpHHcciix https://m.edsoo0.ru/d3alfe30
3a1a4 — '
[TpsimoyronbHas cuctema
KOOPJIMHAT B MPOCTPAHCTBE. Bu6miorexa [IOK
24 KOOpHHE{ ST BEKTOpa. https://m.edso00.ru/48db7058
IIpocreiimme 3amauu B
KOOpJAMHATAX
VYron Mexay BEKTOpaMH. Bubmorexa [IOK
25 CranapHoe mpon3seeHHe https://m.edsoo.ru/725effc4
BEKTOPOB
26 Brrunciienue yriioB Mexmay bubnnorexa [JOK
IPSMBIMH U TJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
g | e s 1o BuGaorsa LOK
CKTOp ?Op A https://m.edso0.ru/77c22fc5
IIPOCTPAHCTBE
[ToBTOpeHnue, 06001IEeHNE U
28 CcHUCTeMaTU3alrs 3HaHW. bubnuotexa [JOK
OcHoBHBIE GUTYPBI, HAKTHI, https://m.edsoo.ru/1780ba5d
TEOpEMBI Kypca TUTAHUMETPHH
29 [ToBTOpEeHme, 0600IICHUE U but6mmorexa [IOK
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https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d

cHUCTeMaTU3alurs 3HaHW.
OcHoBHbIE GUTYPHI, (PaKTHI,
TEOpEMBI Kypca INIaHUMETPUU

https://m.edso0.ru/078cd184

[ToBTOpeHue, 0600IIEeHNE 1

30 cUCTeMaTu3alys 3HaHu|. 3agaqu 1 bu6nmmoreka [IOK
TUIAHUMETPUH U METOBI UX https://m.edsoo.ru/7491efe0
peleHus
[ToBTOpEeHHE, 0000IICHUE U

31 cHUCTeMaTH3aIlys 3HaHUI. 3a/1auu 1 bubnnorexa [{OK
IUTAHUMETPHH U METOBI X https://m.edsoo.ru/4dffda97
pelIeHUSs
[ToBTOpeHue, 0600IICHNE 1

32 cHUCTEMaTH3alMsI 3HAaHUH. 1 bu6nmorexa LIOK
OcHoBHbIe GUTYPBI, HAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEpEOMETPUH

33 Wroroas kKoHTpOIBHAS paboTa 1 1 ﬁggi?/(;ée%asc%.orﬁleﬂ Adfc2

34 [ToBTOpenue, 06001IeHUE U 1 bu6nmorexa LIOK
cucTeMaTH3aIs 3HAaHUI https://m.edsoo.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 34 3

I[TPOTPAMME
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https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Koxa .
HpoBepsieMoro IIpoBepsiembie NpeMeTHbIE Pe3y.ILTATLI 0CBOCHHS OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3soBanusi
pe3yjabTara
7 I'eomerpus
7.1 OrniepupoBaTh NOHATUSIMU: TOUKA, MPSAMAasi, IJIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPHH M CIICIICTBHUS U3 HUX MPU PEIICHUH
T€OMETPUUYECKHX 3a/1a4
73 OnepupoBath NOHATUSMU: TApAIEIBHOCT, 1 IEPICHANKYIAPHOCTS
MPSIMBIX | IIOCKOCTEH
74 KnaccuduiupoBaTh B3aMMHOE PACIOJIOKEHHE MPSMBIX U IIJIOCKOCTEH B
MIPOCTPAHCTBE
OnepupoBarh MOHSATUSMU: ABYTPAHHBIN YTOJl, TPAHH JBYTPAHHOTO YIJIa,
7.5 pedpo ABYIpaHHOTO yriia, TUHEHHBINA YToJ IBYTPAHHOTO yIJia, FpaaycHas
Mepa JABYTPaHHOTO yria
76 OnepupoBarh TOHSATUSMHU: MHOTOTPAaHHUK, BI)IHyKJII)If/'I“ U HEBBIMYKIIBIHA
MHOT'OTPaHHUK, AJIEMEHTBI MHOTOTPaHHUKA, TTPaBUILHBIA MHOTOTPAaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHUABl MHOTOTPAaHHUKOB (MHpaMuia, MPU3MA,
MIPSIMOYTOJIBHBIN TapajuieNenume, Kyo)
KnaccudunupoBare  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUS s
78 KiIacCUpUKanud  (BBIMYKJIBIE W HEBBITYKJIbIE  MHOTOTPAHHUKH,
MpaBWIbHBIE MHOTOTPAaHHUKH, TPSAMBIE U  HAKIOHHBIE MPHU3MBL,
TapajuIeTIeTUIIE b))
79 OnepupoBarb MTOHSATHSIMH: ceKyIas IUIOCKOCTb, ceUeHUEe
MHOTOTPaHHUKOB
710 OOBSCHATH TPHUHLHUIIBI  MOCTPOCHHUS  CEYEHWH  MHOTOTPAHHUKOB,
WCIIONB3YsI METO/T CIIE/IOB
CTpouTh CEYCHHS MHOTOTPAaHHUKOB METOJIOM CIIJOB, BBHITIOIHSATH
7.11 (BBIHOCHBIE) TUTOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BHJI CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HAXOXKACHUE TEOMETPHUECCKUX BEJIMYMH MO 00pas3iaM
WM aIrOpUTMaM, TMPUMEHsSsS HM3BECTHBIC aHATUTUYECKHUE METOJbI TpH
7.12 pEelICHNH CTaHJAPTHBIX MaTEeMaTHYSCKHWX 3aJad HAa BBIYHCICHHE
paccTOSHUN MEXIY ABYMs TOUKAMH, OT TOYKHU JO MPSIMOH, OT TOUKH JI0
TJIOCKOCTH, MY CKPEIIUBAOIIUMUCS TTPSIMBIMU
Pemarth 3a1aun Ha HAXOXKICHUE TEOMETPUUYECKUX BEIUYHH MO 00pasiam
WM QJITOPUTMaM, TIPUMEHSS HM3BECTHBIC aHAJTMTHYECKHE METOJBI IIPH
7.13 pElIeHNH CTaHJAPTHBIX MaTeMaTHYeCKUX 3a7ad Ha BBIYHCIECHUE YTIJIOB
MEXTy CKPEIIMBAOIIUMUCS MPSMBIMH, MEXIY MPSIMOW M IIOCKOCTBIO,
MEX 1Y TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB
7.14 Bbuucnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOIPAaHHHKOB
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(mpu3ma, mupamMuaa) ¢ npuMeHeHueM (GOpPMYJl, BEIYUCISATh COOTHOIICHUS
MEXKITY IUIOIIAISIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX
MHOT'OTPaHHUKOB

7.15

7.16

7.17

7.18

OnepupoBarh MOHATHSMH: CUMMETPHsSI B INPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUHU (PUTYPBI

W3Bnekarb, mpeoOpa3oBbIBaTH M HUHTEPHPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (PUrypax, MpPEACTaBICHHYIO Ha
YyepTexkax U pUCyHKax

[IpumensTs reomerpuueckue (GakThl I PElICHUs CTEPEOMETPUUYECKUX
3a/a4, IpeaIoiaralollluX HECKOJBKO IIAaroB PEILIEHUs, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B IBHOU opMme

[IpumensaTh mpocTeillline NpOorpaMMHBIE CPEICTBA U DIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI TP PEUICHUN CTEPEOMETPUUCCKUX 3a]1a4

7.19

HpI/IBOI[I/ITL IpUMEPbI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIPHUPOJAC U
JKU3HH, paClIO3HABATH IMTPOABJICHUC 3aKOHOB I'COMETPHH B UCKYCCTBEC

7.20

11 KJIACC

Kon
NpoBEepPsAEMOro
pe3yJjabTara

6

6.1

6.2
6.3
6.4

6.5

6.6

6.7

6.8

[TpuMeHsTh MOTyYeHHBIC 3HAHHS HA MIPAKTHUKE: aHAIN3UPOBAThH PeabHbIC
CHUTyallUM M TPHMEHATh H3YYCHHbIC IIOHATUS B IMPOIECCEe IIOMCKa
pelieHus MaTeMaTUYEeCKU copmynupoBaHHON poOIIEMBI,
MOJICTIMPOBATh PEalbHBIC CUTYallUd Ha S3bIKE T'€OMETPUH, MCCIIEI0BaTh
MOCTPOSHHBIE MOJIENU C HCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHH H
TeopeM, ammapaTa anreOpsl, peniath MPaKTUYEeCKUE 33/1a41, CBA3aHHBIE C
HaXO0XKJICHHEM TeOMETPUYECKHIX BEIINIHH

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpelHero o0mero 00pa3oBaHus

I'eomerpus

OnepupoBaTh NOHATUSIMU: UWIMHIPUYECKAsl IOBEPXHOCTh, 00pa3yolne
LWIMHJPUYECKON TOBEPXHOCTH, LMIMHAP, KOHMYECKAs IOBEPXHOCTb,
oOpa3yromue KOHMYECKOH  IOBEPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTH

Pacrnio3HaBaTh Tena BpaueHus (IHJIMHAP, KOHYC, cdepa u map)
OOBACHATH CIIOCOOBI MOTYYSHHSI TEJI BPALLICHHS

KnaccugunupoBars B3auMHOE pactojIokeHne cepbl U MIIOCKOCTH

OnepupoBaTh MOHATHSMM: LIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA,
BBICOTA CETMEHTa, LIApOBOI CJIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BHICOTA
I1apOBOTO CJI05, IIAPOBOM CEKTOP

Bbruncnsate 00bEMBI M IUIOIIAAM TMOBEPXHOCTEH Ted BpalleHHUs,
reOMETPUYECKUX TeJl C MPUMEHEHUEM (HopMyIT

OnepupoBaTh NOHATHSAMM: MHOTOTPAHHUK, BIHCAaHHBIA B chepy u

OTMCAHHBII 0KOJIO cepbl, cepa, BIUCAHHAS B MHOTOTPAHHUK WIIH TEJI0
BpalCHUs

BBMHCIATE COOTHONIICHHUS MEXIY IUIOHMIAASMH TOBEPXHOCTEH W
00BEMaMH TOOOHEIX TEI

6.9

N300paxaTth u3ydaemble GUTYpbl OT PYKH M C IPUMEHEHUEM IMPOCTHIX
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YEpTEIKHBIX HUHCTPYMEHTOB

6.10

BbIonHATE (BBIHOCHBIE) IUIOCKME YEPTEXU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEpPXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tel
BpallleHus

6.11

W3BnekaTb, MHTEPIPETUPOBATh M NPeoOpa3OBbIBATH HH(OPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEJCTaBICHHYIO Ha
4epTeKax U pUCYHKaxX

6.12

[TpumeHsTh TEeOMETpHUECKUE (AKTHI ISl PELHICHUS CTEPEOMETPHUECKUX
3a/1a4, IPEAIoJaraloluX HECKOJIBKO WIaroB PELICHHUs, €CIIH YCIOBUSA
PUMEHEHHS 33J]aHbI B IBHOH popme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BBINOTHATE JCHCTBHUS CIIOXKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOXEHHUS BEKTOpa HAa YHCIIO, OOBACHATh, KAKUMU CBOWCTBAMH OHH
o0JaaroT

[TprMeHSTh paBUIIO HapaslIeICIMIIe/Ia IIPU CI0KESHHH BEKTOPOB
OrnepupoBaTh TOHATHSAMHU: JIEKApPTOBBI KOOPJMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJIYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOPA,
yrojl MEXIy BEKTOpaMH, CKaJspHOE IPOU3BEICHHE BEKTOPOB,
KOJUTMHEAPHBIE H KOMITJIAHAPHBIC BEKTOPBI

6.17

Haxoauth cyMMy BEKTOpOB M IPOM3BENEHUE BEKTOpa Ha YUCIO, yroj
MEX/y BEKTOpaMHM, CKaJIIpHOE MPOU3BEICHHE, PACKIIabIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3aIIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMC KOOpAMHAT

6.19

Penrate HpOCTCfII.HHG reOMCTpHUYCCKUC 3ajladid Ha I[PUMCHCHUC
BCKTOPHO-KOOPAWHATHOTI'O METOda

6.20

6.21

Pemats 3aJa4ud Ha J0Ka3aTCJIbCTBO MAaTCMaTHYCCKHX OTHOIIICHUU H
HaXOXKIACHUC I'COMCTPUUCCKHUX BCIUYUH IIO 06pa3uaM WU aJIrOpUTMam,
MMPpUMCHAA HU3BCCTHBIC METOBI npu PEIICHUA CTaHAAPTHBIX
MAaTEMATUYCCKUX 3aJa4

HpI/IMeHHTb HpOCTeI\/'IH_II/Ie NporpaMMHBIC CpCACTBAa H S3JICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

6.22

6.23

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

[IpuMeHsATH TMONydYeHHbIE 3HAHMA Ha TPAKTHKE: aHAJIU3UPOBAThH
peasibHble CUTyallUd U TPUMEHSTh H3y4YEHHbIE TOHATHSA B IpoOIEcce
MOKCKAa pELIeHUs MaTeMaTU4ecKu C(HOpMYITUPOBAHHON MpPOOIEMBI,
MOJIEJTMPOBaTh pealibHble CUTYAllMU Ha S3bIKE T€OMETPUH, HCCIIEI0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHI U
TeopeM, amnmnapara aareOpsl, pemaTh NpakTUYeCKUe 3aJaul, CBSI3aHHBIE C
HaXO0X/IEHUEM T€OMETPUUYECKUX BETUYHMH
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ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KJIACC
Ko IIpoBepsieMblii 31€eMEHT COepP:KAHUSA
7 ['eomerpus

7.1

1.2

OcHOBHBIE MOHATHS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[Tonstue 00  aKCMOMAaTHYECKOM  MOCTPOCHHH  CTEPEOMETPUHU:  aKCHOMBI
CTEpEOMETPUH U CIEICTBUS U3 HUX

B3zaumHoe pacmonoxeHue OpSAMBIX B IPOCTPAHCTBE:  IEpeceKaroIuecs,
napajuleJbHble M CKpelmuBamomuecss npsmele. llapamienbHOCTs NOpsAMBIX U
IUIOCKOCTEl B MPOCTPAHCTBE: MapajjiesibHble MpsIMble B  MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPAMBIX, MAPALIETBHOCTh MPSIMOM MU IUIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, Yroll MEXAY TMpSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajuleIbHbIE TNIOCKOCTH, CBOMCTBA MapaJlIEIbHbBIX
wiockocteil. [Ipocteiimue npocTpaHcTBEHHBbIE (GUTYPBI HAa IUIOCKOCTH: TETPadp,
KyO, mapajuiesenuIies], IOCTPOSHHE CeUeHHM

7.3

7.4

7.5

7.6

1.7

[lepnieHAUKYIAPHOCTh MNPSMOM M IIOCKOCTHU: MEPIEHAUKYISApPHbIE IpsAMble B
IMPOCTPAHCTBE, IPAMBIC IMTAPAJIICIIBbHBIC U ICPICHAUKYJIAPHBIC K INIOCKOCTH, IIPHU3HAK
HEePHEHINKYIAPHOCTH IPSIMOI U INIOCKOCTH, TEOPEMa O MPSIMOI epreHAUKYISIpHON
IUIOCKOCTH. YIJIbBI B MPOCTPAHCTBE: Yrojd MEXIy IMpsAMOM U IJIOCKOCTBIO,
JBYIpaHHBIA yroJl, JMHEWHBIH yros JByrpaHHoro yria. Ilepnenaukynsp u
HAKJIOHHBIC: pPaCcCTOAHHUEC OT TOYKM MO0 IINIOCKOCTH, pPacCcCTOAHHEC OT HpﬂMOﬁ a0
IUIOCKOCTH, MPOEKIUs (PUrypbl Ha IUIOCKOCTh. [leprneHauKynspHOCTh IIIOCKOCTEH:
NPU3HAK  TEPIEHIUKYIIPHOCTH  ABYX  Iulockocted. Teopema o Tpéx
NEPIEHIUKYJIIIpax

[TonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE AJIEMEHTHl MHOIOTPaHHMKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipmsma: N-yrosmbHas
npu3Ma, TpaHU U OCHOBAHHUS NMPU3MBI, MpsiMas U HAKJIOHHAas NMpHU3MbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, mpsMOYroJIbHBIN ITapauIeIICIINIIE T
u ero csoricTa. [lupamuna: N-yronpHas nupamMuaa, FpaHd U OCHOBAHUE MUPaMUIBI,
OOKOBasg W MOJHas MMOBEPXHOCTh MHUPaAMHUABI, MpaBUJIbHAA U yCG‘-IéHHaSI nupamMuja.
OnemMeHTsl NpuU3Mbl W nHUpaMuibl. lIpaBUIbHBIE MHOTOTpaHHUKHU: IIOHATHE
MMPpaBUJIbHOIO MHOI'OrpaHHUKa, IpaBUWJIbHad IIpU3Ma W IIPaBUJIbHAA IIHMpaMUa,
NpaBUJIbHAS TPEYToJIbHAS NMUpaMUa U IpaBUIIbHBIA TeTpasp, Ky0. [Ipencrasnenue
O MpPaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOJEKa’aAp M ukocayapyrue CeueHus
IPU3MBI U TUPAMHU/IBI

CI/IMMeTpI/IH B NOPOCTPAHCTBE: CHMMCETPpUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTEI CUMMCTPUHU B IMUpaMUJiax, mapaiiCjaCcinuneaax, nmpaBuIbHBIX
MHOT'OI'paHHUKax

Bbruucnenue 31eMEeHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomansb
OOKOBOM TMOBEPXHOCTH U TIOJHOM MOBEPXHOCTU TMPSAMOM MPU3MBI, IUIOMIA]b
OCHOBaHMH, TeopemMa 0 OOKOBOH MOBEPXHOCTHU MpsiMOM mpu3Mbl. [Tnomans 6okoBoi
MIOBEPXHOCTH W IOBEPXHOCTH NPABUIBHOM INHPAMHJIBI, T€OpeMa O IUIOMIAIH
yceu€HHoi nupamupl. [Tonstue 06 00béMe. OObEM MUpaMH/Ibl, TPU3MBI

[Tono6usle Tena B mpoctpancTBe. COOTHOIIEHUSI MEXKAY TUIOMIAIIMU TOBEPXHOCTEH,
00BbEMaMU MMOOOHBIX TET
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11 KUIIACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKAaHUSA

6

I'eomerpus

6.1

[unmuaapudeckas TOBEPXHOCTh, 00pa3yoNue HWIMHIPUIECKON TOBEPXHOCTH, OCh
UTHHIPUYIECKON TOBEpXHOCTH. L[MIMHIp: OCHOBaHHMS M OOKOBas MOBEPXHOCTD,
o0pa3yrolas U 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3ylolue KOHUYECKOU MOBEPXHOCTH, OCh M BEPILINHA
KOHUYeckoil moBepxHocTu. KoHyc: ocHOBaHME W BepluMHa, 0Opasyromias U OcCh,
oAb OOKOBOM M TIOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: 0Opasyromiue u
BBICOTA, OCHOBAaHMsI U OOKOBasi IOBEPXHOCTh

Cdepa u map: ueHtp, paauyc, IMaMmeTp, IIOMaab MOBEPXHOCTH cdepbl. B3aumuoe
pacnosoxeHue cdepbl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIoaib

cepsl

6.4

N300pakeHne Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nummHapa 1 KOHyca

6.5

6.6

6.7

KomOuHanmu Tten BpalieHWss WU MHOTOTPAHHUKOB. MHOTOTPAHHUK, OINHCAHHBIHN
okoJo chepsl, chepa, BliMcaHHAsI B MHOTOTPAHHUK, WJIHM TEJIO0 BpallleHus

[Tonsitue 06 o6béMe. OcHOBHBIE cBOWcTBa 00BbEMOB Ten. Teopema 00 00BEME
OpSIMOYTOJIBHOTO Tapajuienenunena u ciaenctsust w3 He€. OOBEM IHMIMHIpA,
koHyca. O0bEM 11apa U mIomaas chepbl

[lonoGHble Tenma B mpocTpaHcTBe. COOTHOIIEHMS  MEXAY  IUIOINAASIMU
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEI

6.8

6.9

6.10

Ceuenust uunuHApa (MapajuieibHO U NEPIEHIUKYJISIPHO OCH), CEUEHUs KOHyca
(mapasuiebHOE OCHOBAHUIO M ITPOXO/sIIee Yepe3 BEPIIMHY), CeUSHHs 11apa

BGKTOp Ha IINIOCKOCTH WM B HPOCTPAHCTBC. CrnoxeHrne ¥ BBIYHUTAHUE BCKTOPOB.
YMHOXeEHHE BEeKTOpa Ha uucio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
BektopaM. [IpaBuno mapamienenunena. Pemenue 3amay, CBSI3aHHBIX  C
MIPUMEHEHUEM MPAaBUJI ACHCTBUIN C BEKTOpaMHU

[IpsiMoyronbpHas cucteMa KOOpAMHAT B TmpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreiimue 3amauM B KoOpJAMHATax. YTosu Mexay Bekropamu. CkansipHoe
MPOU3BE/ICHUE BEKTOPOB. BhIunCiEHHE YIJIOB MEXAY NPSAMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHUN T€OMETPUYECKUX 3a/1a4
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IMPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOMN MPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

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

Brnanenue meronamu JI0Ka3aTeNbCTB, ITOPUTMAMH pEIICHUS 3a]ad;
yMeHHe (GOpMYyIHpOBaTh W ONEPUPOBATh IOHATHSIMHU: OIpEICIICHHE,
aKCHOMa, TEOpeMa, CIIEACTBHE, CBOMCTBO, IpPU3HAK, [I0KA3aTENILCTBO,
PaBHOCUIIBHBIEC (POPMYIHPOBKH; IPUMEHATH UX; YMEHHE (OPMYITHPOBATH
00paTHOE M MPOTUBOIIOJIOKHOE YTBEPXKJIECHHUE, MPUBOJIUTH MPUMEPHI H
KOHTPIIPUMEPHI, HUCIIOJIB30BaTh METOJ MAaTeMaTHYeCKOH HMHIYKIHH;
MNPpOBOAWUTL  AOKA3aTCJIbHBIC PpaCCY’KACHUA ITIpU PCIICHUMM  3a/ad4,
OLICHMBATh  JIOTMYECKYI0  TPABHJIBHOCTH  PACCYXICHHW;  YyMEHHUE
ONCprUpOBaAThH MOHATHUAMU: MHOXCCTBO, IMOAMHOXCCTBO, OIICpallvi Hall
MHOXKECTBAMH; YMEHHE WCIIOJIb30BaTh TEOPETHKO-MHO)KECTBEHHBIH
arrmapar JJis1 onrvcanus pCaJIbHbIX IMPOLECCOB U SIBJICHUHN U IIpu pCUICHUN
3a1a4, B TOM 4YHCIE U3 JAPYIHX Yy4eOHBIX TIPEIMETOB; YMEHHE
OTIepHPOBATh MOHATUSMHU: Tpad, CBA3HBINA rpad, AepeBo, MUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/JaBaTb M ONKCHIBaTh TIpadbl Pa3TUYHBIMU
croco0amu; UCIOIB30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHne onepupoBaTh MOHATHUSMU: HATYpaJIbHOE YHCIIO, IE€JI0€ YHCIIO,
CTENeHb C IIEJIBIM MOKa3aTejaeM, KOPeHb HATypalbHOW CTENEHHU, CTETECHb
C palMOHAIBHBIM  TIOKAa3aTelieM, CTeNeHb C  JICWCTBUTEIIbHBIM
nokasareneM, Jiorapudm UUCIa, CHHYC, KOCHHYC M TaHTEHC
MPOU3BOJILHOTO YHCJA, OCTAaTOK [0 MOJYJ0, PalMOHAIBHOE YHCIIO,
UppALMOHATIBHOE  YHUCJIO, MHOXECTBAa  HaTypalbHBIX, LENBIX,
palMOHANIBHBIX, JEHCTBUTENBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MPU3HAKU JIEMMOCTH, HAaUMEHBIINNA OOIIM AETUTEeNh W HauMEHbIee
oO1iee KpaTHOE, aNrOpuUT™M EBKIMIA MpU pelIeHnH 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMM ~ TO3UIMOHHBIMA ~ CUCTEMaMH  CUHCIICHHS;  YMEHHE
BBITIOJIHSITh BBIYUCIICHUE 3HAYCHUM W MPeoOpa3oBaHUsI BBIPAXKEHUU CO
CTeNeHsIMH M Jorapupmamu, npeodpazoBaHusi IPOOHO-PAIMOHATBHBIX
BBIPAKEHHI; YMEHHE ONEPUpPOBATH MOHITHSMHU: TOCIEIOBATEIHHOCTD,
apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccus,
OECKOHEYHO yOBbIBalOIIas TIeOMETpUUYecKass TMPOTrPeccus; yMeHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIbIO PEKYPPEHTHBIX
dbopMyn; yMEHHE ONEPUpPOBaTh TMOHATUSAMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTyYMEHT KOMIUJIEKCHOTO
yuciaa, ¢opMa 3amuch  KOMIUIEKCHBIX — 4YHcell (reoMeTpuueckas,
TpUTOHOMETpHYECKass W  anreOpamueckas); yMeTh  IPOU3BOIUTH
apupMeTUUECKHe JEeUCTBUS C KOMIUIEKCHBIMA YHCJIaMH; TPUBOJNUTH
MpUMEPbl  UCMOJB30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpUpOBATH
MOHATUSAMM: MaTpuma 2xX2 u  3x3, OnpeenuTellb  MAaTpPULbI,
TEOMETPUUECKHUI CMBICIT OTIPEISTUTEIS

YMeHne omnepupoBaTh TMOHATHSMU: PAIMOHAIBHBIE, WPPAIMOHAIBHEIE,
MOKa3aTelbHbIE, CTETNCHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPHYECKHE
YpaBHEHHUS U HEPAaBEHCTBA, HMX CHUCTEMbl; YMEHHE OIEpUPOBATH
MOHITHSIMH: TOXIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHHE, YpPaBHEHHE,
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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 (DYHKIMH, OrPaHMYCHHOCTb (YHKIIMH, 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
UHTETpall; YMEHHE HAaXOIWUTh AaCUMOTOTHI rpaduka (yHKIUU; yMEHUeE
BBIUUCIIAT  TPOM3BOJHBIE CYMMBI, TIPOM3BENEHHS, YacTHOTO U
KOMMO3UIMK (YHKIMI, HAXOJUTh YpaBHEHHE KacaTelbHOW K Tpaduky
(GyHKIMU; yMEHUE HAXOOUTh INPOU3BOAHBIC 3JIEMEHTAPHBIX (YHKIWH;
YMEHHE HCIOJIb30BaTh IPOU3BOJHYIO [UISl HCCIEAOBaHMs (YHKIUMH,
HAXOJUTh HAWOOJbIIME M HAUMEHBIIWE 3HAUYCHUS (YHKIWH; CTPOHTH
rpadvKi MHOTOYJICHOB C HCIIOJIb30BAHHMEM arrmapaTa MaTeMaTH4eCKOro
aHamM3a; TPUMEHATh TPOU3BOJHYIO ISl HAXOXKICHHS HAMITy4IIero
pellieHrsT 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
GyHKLIUSA, KOMIO3UIUS (QYHKIUHN, JUHEHHas (yHKIMSA, KBaJpaTHYHAS
byHKIMS, panuoHanbHas byHKIMS, CTEIECHHAas ¢byHKIMS,
TPUTOHOMETpUUYECKHE  (DYHKIMH, OOpaTHble TPUTOHOMETPHUYECKHUE
GyHKIMM, TOKa3zaTelbHas U Jorapupmuueckas (QyHKIUU; YMEHHE
CTpOUTh TpadUKU H3yYEHHBIX (YHKUMN, BBINOJIHATH IMpeoOpa3zoBaHUs
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
pellleHusl ypaBHEHUH, HEPABEHCTB M 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, CTOUMOCTbh TOBApPOB 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 S3bIKE MATEMATUKHU; COCTABJIATH BBIPAKEHUS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 3aJa4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJECIM C UCIOJIB30BAaHUEM armnapara
anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpeAHee apupMeTHUecKoe, MeIuaHa,
HauOoJplllee ¥  HAWMEHbIIEEe 3HAYEHUs, pa3Max, JUCIEpCHs,
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CTaHJapTHOE OTKIOHCHHE YHCIOBOrO HaOOpa; YMEHHE U3BIIEKATh,
UHTEPIPETUPOBATh HHGOPMAIMIO, MPEACTABICHHYI0O B TaliHIax, Ha
quarpammax, rpadukax, OTpakarollyr0 CBOMCTBA PEAIbHBIX MPOLIECCOB H
SBJICHUH; MPEACTABIATh HH(OOPMALIHIO C TOMOIIBbIO TAOJIUI U IUArPaMM;
UCCJIEI0BATh CTAaTHUCTUYECKUE JaHHBIE, B TOM YHCIE C MPUMEHEHUEM
rpadUyecKux METOJOB U  DJEKTPOHHBIX CpPEACTB; TIpaduuecku
UCCIICIOBAaTh COBMECTHBIC HAONIOACHWS C TIOMOIIBIO JHArpaMm
paccerBaHMs U JUHEUHOU perpeccuu

YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIydailHOE
COObITHE, BEPOATHOCTb CIYyYaHOrO COOBITHS, YMEHUE BBIYHUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpadUUYECKUX METOJO0B; IPUMEHATH
(GOpMYIIBI CIIOKEHHUS W YMHOXKEHHUS BEPOSTHOCTEH, (opMyny MOTHOU
BEpOATHOCTH, hopmyny bepHyin, koMOMHAaTOpHBIC (GaKThl U GOPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
MNOHATUSIMM:  CIy4ailHass BETUYMHA, paCIpellelieHue BepOATHOCTEHH,
MaTeMaTU4YeCcKoe OXHUJaHWE, TUCIEPCHS W CTAHJIAPTHOE OTKIOHEHHE
CIy4ailHOH BeNWYHMHBI, (YHKIUU pacOpenesieHus U IJIOTHOCTU
PaBHOMEPHOTO, TIOKa3aTEJIbHOTO U HOPMAJIBHOTO  paCIpeCIICHHI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeieNieHudl s
pelIeHusT 3a/lay; 3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBIOOPOYHBIX HCCIEIOBAHUMN; YMEHUE MPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SBIICHUSX; YMEHHE ONEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YHUCIO TIEepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCY>KICHUS AJISl PELICHUS 3a/a4;
OIICHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA, COCTaBIISITh
BEPOATHOCTHYIO MOJIeTIb 1 HHTEPIPETUPOBATH OTYyYEHHBINA Pe3yabTaT

YMeHue onepupoBaTb IMOHATUSAMHU: TOYKa, NpsMas, IUIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, Jyd, BeIMYMHA YyIJa, IUIOCKUH Yrodi,
JBYTpaHHBIA yroj, TPEXTPaHHBIM yroi, CKpelMBAIOLIUECs MpsMbIe,
NapajuIeIbHOCTh U MEPHEeHIUKYISPHOCTD MPSAMBIX U IUIOCKOCTEH, yroi
MEXY NPSMBIMHM, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IIpU
pelIeHnn 3a1a4 U3ydeHHble (AKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLICHMBAThb pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 Te€OMETPUUECKUX TOHATHH H
BEJIMYMH, PELIaTh CBS3aHHbIE C HUMH MPAKTHUECKUE 3a/1a4n

YMeHue onepupoBaTh MOHATUSAMM: IJIOWAAL (UTYpbl, 00bEM (QUTypHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHNE MHOIOIDAaHHUKA,
KyO, mnapajuienenunen, NnpusMa, NUpaMuia, (urypa U HOBEPXHOCTH
BpallleHHs, UWIMHIpP, KOHYC, map, cdepa, Miomans chepsl, IIomaib
MOBEPXHOCTU NUPAMUJBI, MPU3MBI, KOHYCa, IWIMHApA, 00BEM KyOa,
IPSIMOYTOJIBHOTO NapalljiesieuIeaa, MUpaMUAbl, TPU3MBI, LWIMHIpA,
KOHYca, I1apa, pa3BéPTKa MOBEPXHOCTH, CEUEHUSI KOHyCa W IWIMHIPA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepsl, LMIMHIPA, KOHYyca; yYMEHHE CTPOMTb CEUYCHHE
MHOT'OTpaHHHMKA, U300pakaTh MHOTOI'PAaHHHUKH, (PUTYpBl U MOBEPXHOCTU
BPALLEHUS, UX CEUYEHUs], B TOM YHCJIE C TIOMOIIIBIO 3JIEKTPOHHBIX CPE/ICTB;
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yYMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynUpoBaTh OMpeesIeHNs U3y4aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI
0 CBOHMCTBAaxX W NMpH3HAKaX F€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
Pa3NUYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC
IIOCTPOEHUS

YMeHue onepupoBaTh NOHSTUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajieNIbHbI MEPeHOC, CUMMETPUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe MOM00MSA, TOMO00HBIE (GUTYPBI;, YMEHHE
pacrio3HaBaTh paBHbIE W MOAOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPOJE,
UCKYCCTBE, apXWUTEKTYpE; HCIIOJIb30BaTh IE€OMETPUUECKUE OTHOIICHUS
OpU PELICHWW 3a/1a4; HAXOAWUTh T€OMETPUYECKHE BEIMYMHBI (JIMHA,
yroi, Iomaab, o0bEM) HpHU peUIeHHH 3aJad U3 JPYruxX Yy4eOHBIX
NPEIMETOB U U3 PEATbHOHN KU3HU; YMEHHE BBIYUCISTH T€OMETPUIECCKHE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOHIa/b, O0BEM, IUIOMIA/b MOBEPXHOCTH),
UCTIONB3Yysl M3Yy4eHHBIE (DOPMYNIBI M METOABI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MUPAMUJbI, TPU3MBI, KOHYCA, IWIKHIPA, TUIOMAAb Cepsl;
00BbEM Ky0a, IPSMOYTOJIBHOTO MapajuleienuIesa, MUpaMuibl, TpU3MBI,
WIMHApPA, KOHYyCa, IIapa; yMEHUE HAaxOJUTh OTHOIIEHHE OOBEMOB
110JI00HBIX GUryp

12

YMeHue onepupoBaTh NOHATHAMU: TPSMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPa Ha YHUCIO, PA3JIOKEHHE BEKTopa 1o Oasucy,
CKaISIPHOE TIPOM3BE/ICHUE, BEKTOPHOE IPOU3BEACHUE, YTOJI MEXIY
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH W KOOPAMHATHBIA METOJ
JUIS pEIIeHWs TEOMETPUYECKMX 3ajJad W 3ajad JAPYruX Y4eOHBIX
peIMETOB

13

YMenue BbIOMpaTh NOAXOMALIMI METOJ JUId pelIeHHs] 3ajauu;
[IOHUMAHUE 3HAYUMOCTH MATEMaTUKA B U3YYCHUH MPUPOAHBIX U
OOLIECTBEHHBIX TMPOIECCOB U  SIBICHUH; YyMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHE IIPUBOAWTH
IIPUMEPBl  MAaTEMaTUYECKMX OTKPBITUHA POCCHWCKOM W  MHPOBOU
MaTEeMaTU4YeCKON HayKu
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INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, TIPOBEPAEMBIX HA EI'D I1O

MATEMATHUKE
Kox IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Yucna v BIYKCICHUS
11 Harypasibablie u niensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCEI
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE M JIECATUYHBIE JPpOOM, MPOICHTHI,
OCCKOHEYHBIC MTEPUOIUUCCKHUE TPOOH
13 Apudmernaeckuit KOpeHb HaTypalbHOW cTeneHu. JIeWCcTBus ¢ apupMETHYECCKUMHU
KOPHSIMU HaTypaJIbHOW CTENIEHU
14 Crenensb ¢ nenslM nokaszareneM. CTeneHb ¢ palloHaIbHBIM MoKa3zareseM. CBoiicTBa
CTENEHU
15 CuHyC, KOCMHYC M TaHI€HC 4YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(Mbl
JeiicTBuTtenpHble 4yucia. ApupMeTHYECKHEe ONepaluu ¢ JeHCTBUTENbHBIMU
1.7 ymuciamu. [IpubnnxEHHble BBIYUCIEHUS, IPaBUia OKPYIJIEHUS, IPUKUIKA U OLICHKA
pe3ysbTara BHIYMCICHUN
1.8 [IpeoOpaszoBanue BhIpaXKeHUH
1.9 KommnekcHele yncna
2 YpaBHEeHUs U HEpaBEHCTBA
2.1 Lenble 1 1poOHO-paliOHaIbHbIE YPABHEHUS
2.2 WppannonaibHble ypaBHEHHUS
2.3 TpuronomeTpruyeckue ypaBHEHHs
2.4 [TokazarenbHble U JIOTapU(PMUUIECKUE YPABHEHHUSI
2.5 Llenble U 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U JOrapupMHUUECKHe HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucTteMbl U COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 YpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuia cuctembl TMHEWHBIX ypaBHeHUN. OnpeaenuTenb MaTpULIbl
3 @yHKIMH U TpaduKu
31 OyHkus, crnocodbl 3amanus ¢yHkuuu. ['paduk ¢dyHkiuu. B3aumHo o6parHbIe
¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [leprnognueckue GpyHKIMHN
OO6nactp ompesneneHUs W MHOXECTBO 3HaueHu ¢yHkumu. Hymu ¢yHkumu.
39 [TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIUH.
MakcumymMbl 1 MUHUMYMBI ¢GyHkuud. HaumOomnblnee M HauMeHblllee 3HAUYEHUE
(GYHKIIMHM HAa TPOMEXKYTKE
33 CrenenHass (yHKIuS C HaTypaJbHbIM M LEJIbIM MOKa3zareneMm. EE cBoiictBa u
rpa¢uk. CBoiicTBa 1 rpaduK KOpHsS N-0ii CTENeHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapUKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
3.6 Toukn paspeiBa. AcuMnToTel TrpadukoB ¢yHkuud. CoiicTBa  (YHKUHH,
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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! 1 BEKTOPBI
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLHECCA

OBSA3ATEJ/IBHBIE YUEBHBIE MATEPUAJIBI JIJ151 YUEHUKA

* MaTtematuka: anre6pa U Hayajla MaTeMaTHYeCcKOro aHaiausa, reomerpus. ['eomerpus. 10-11
kiacc. Atanacsit JI.C., byty3oB B.®., Kagomies C.b. u n1p. AkuroHepHOe 00IIECTBO
«3marenscTBO «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI IJIS YYUTEJIA
1. Meroanueckue pexomenaanuu. 10-11 kmaccel (k yueonuky Artanacsa JI. C. u np.)

HU®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. https://resh.edu.ru - I'ocynapcTBeHHas o6pa3oBaTebHas miaThopma

«Poccuniickast 2JIEeKTPOHHAsS IIKOJIAY;

2. www.school-collection.edu.ru — koitekiust 06pa30BaTEIbHBIX PECYPCOB;

3. https://www.yaklass.ru — nuhpoBoit 00pa3oBaTeNIbHBIN PECYPC IS IIKOJ;

4. https://7.math.ru/ - unppoBoii ananTUBHEIA y4eOHHK M0 MaTEMaTHKE.
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