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Pabouasi nporpamma
«I'eomeTpus» (0a30BbIii YPOBEHB)
IosicHUTeIbHAS 3aMUCKA

Pabouas mporpamma yue6HOTO Kypca «I'eomerpusi» 6a30BOro ypoBHs ISl OOYJArOIIHXCS
10 —11 kmaccoB pa3paborana Ha ocHOBe DenepanbHOTO TOCYIapCTBEHHOTO 00pa30oBaTEIbHOTO
CTaHJapTa cpenHero oduiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEIbABISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPATUIHMHA POCCHICKOTO OOpa30BaHMSL
Peanmmzanmss  mporpaMMbel  00eCHeUMBAET  OBJAJCHWE  KIIFOUEBBIMH  KOMIICTEHIIHSIMH,
COCTaBJIIIOIIUMH OCHOBY JUISI CaMOPAa3BUTHUS M HEMPEPHIBHOTO 00pa3oBaHWs, IIEIOCTHOCTh
OOMIEKYJIBTYPHOTO, JINYHOCTHOTO Y TIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH 0OYUAIOIINXCS.

HEJA U3YYEHUS YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBNIEHa TPAaKTUYECKOM 3HAYMMOCTBIO METANPEIMETHBIX M TPEIMETHBIX pPe3yIbTaToOB
0o0y4eHHs T€OMETPUH B HANPABICHUU JIMYHOCTHOTO Pa3BUTHs OOydaromuxcs, (GOpMUPOBAHHS
(GYHKIIMOHATLHOH MaTeMaTHYECKOW TPAMOTHOCTH, W3YYCHHS NPYTUX YUeOHBIX JAMCIUIUINH.
PazButne y oOydaromiuxcsi NMPaBWIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOKICHHUU
TE€OMETPUYECKUX aOCTPaKIMif, COOTHONICHHN PEaThbHOTO U HICATBHOTO, XapaKTepe OTPaKEHHUS
MaTeMaTHUYEeCKON HAyKOW SIBJEHUWU M MPOIECCOB PEaJTbHOr0 MUPA, MECTE T€OMETPUN B CUCTEME
HAyK M pOJIM MAaTEeMaTHYECKOTO MOJICNIMPOBAHMSI B HAayYHOM I[IO3HAHWW W B TIPAKTHKE
cocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PECHHUS YYAIIUXCS, a TaKKe KadecTB
MBIIILJICHUS, HEOOXOIMMBIX JJISl aAaNTallii B COBPEMEHHOM OOILIECTBE.

I'eomerpust sBisiercst ogHUM U3 0a30BBIX TNPEIMETOB Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHus, Tak Kak 00OeCreuyrBaeT BO3MOXKHOCTb H3YYEHHUS KaK JUCHUIUIMH €CTECTBEHHO-
HAay4YHOM HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormdeckoe MblluIeHHE, (GopMHUpyeMoe MNpU H3YyYEHHH OOYYaIOIIMMHUCA MOHSITHUHHBIX
OCHOB TE€OMETPHUM M TOCTPOCHUM LIETIOYKH JIOTUYECKUX YTBEPKICHHM B XOJE pEUICHUS
reOMETPUYECKUX 3aJa4, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO
UCIOJIL3YIOTCSL TPU PEIICHUH 3ajjad €CTeCTBEHHO-HAYYHOTO ILMKJIA, B YaCTHOCTH U3 Kypca
bu3uKH.

YMeHue OpUEHTUPOBAThCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJb BO BCEX
obnacTsax AedareabHOCTH dYenoBeka. OpueHTalusi 4eJoBeKa BO BPEMEHH M MPOCTPAHCTBE —
HE0OX0IMMOE YCJIOBHE €ro COLMANBHOTO ObITHSA, (opMa OTpaKEHHs] OKPYKAIOIIEro MHUpA,
yCIOBUE  YCHEIIHOTO TO3HaHUS M  aKTHMBHOTO MpeoOpa3oBaHUs  JEHCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00Opa3aMu 00bEeIMHSAET pa3HbIe BUIbI YUeOHOU U TPYI0BOI
NEeSITEeNbHOCTH, SBJISETCS OJHUM U3 MPO(GECCHOHAIBHO Ba)KHBIX KadyeCcTB, MOATOMY aKTyalbHa
3amaua GOpMUPOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTHU
00pa3HOTr0 MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IMOJATOTOBKE K MPAKTUYECKOM
JEeSITeNFHOCTH 110 MHOTHM HAIPAaBJICHUSM.

Ienb ocBOEHUS porpaMMBbl yueOHOTO Kypca «['eomeTpus» Ha 0a30BOM YpOBHE 00y4eHUS
— oOmieoOpa3oBarenbHOEe U OOMIEKYTHTYPHOE pPa3BUTHE OOyYaromMXcs depe3 obecredeHue
BO3MO’KHOCTH NPHOOPETEHUsI M UCHOJIb30BAHUS CUCTEMATHUYECKUX I'€OMETPUYECKUX 3HAHUH U
JeWCTBUH, CIeU(pUUHBIX T€OMETPUH, BO3MOXKHOCTH YCIIEIIHOTO MPOJIOJKEHUSI 00pa30BaHUs 110
CMELUANBHOCTSAM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIOIB30BAaHUEM I'€OMETPHUH.

[Iporpamma mo reomeTpuM Ha 0a30BOM YpOBHE NpeIHA3HAYEHA JUIA OOY4YaIOIIMXCS
CpemHel IIKOJIbI, HE HCHBITHIBABIIMX 3HAYUTENIBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO



obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JIOJKHBI OCBOUTH
o0IIue MaTeMaTu4ecKue yMEHUsl, CBS3aHHbBIC CO CHEMU(PUKONH T€OMETPUHN U HEOOXOUMBIC IS
KU3HU B COBPEMEHHOM o01iecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO
0onee rryOOKO, €CITM B JAIILHEUIIIEM BO3HHKHET HEOOXOUMOCTh B TEOMETPUUECKUX 3HAHUSIX B
npoheccCHOHATBHON IS TEILHOCTH.

JlocTKkeHHe e OCBOCHHS MPOTPaMMbI 00ECIIEUHBACTCSl PEIICHUEM COOTBETCTBYIOIINX
3ana4. [IpuopureTHsiMU 3a1a4amMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHuEe TPEACTABICHUS O TEOMETPUU KaK YacTH MHPOBOW KYIbTYpPHI H

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e ¢dopMHUpOBaHME TMPEACTABICHUS O MHOTOTPaHHUKAX M Telax BpAIICHUS Kak o
BOKHEHIIIMX MATEeMAaTUYSCKUX MOJIEISIX, TIO3BOJISIONINX OTHMCHIBATh M M3y4aTh Pa3HbIC
SIBIICHUS OKPY>KAIOILIEr0 MUPA;

e (¢dopMHupOBaHHE YMEHHs paclo3HaBaTh Ha 4YEpTEkKaxX, MOJEIAX U B peaJTbHOM MHpPE
MHOTOTPAaHHUKH U TeJla BPAICHHUS;

® OBJAJICHHE METOJAAMM pelIeHus 3a7ad Ha [OCTPOEHUS Ha H300paMKeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHUEe YMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSIMH O MHOTOTPaHHUKAX U
TEeJIax BPAIIEHUS U KX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU DPEIICHHUS OCHOBHBIX THUIIOB 3a/ia4y; (OPMHPOBAHHE YMECHUS
MPOBOJUTHh  HECJIOXKHBIE  JIOKa3aTelIbHBIE PACCY)KICHHMSI B  XOJ€  pelIeHUs
CTepEOMETPUYECKUX 33/]1a4 U 3a/1a4 C MPAKTUUYECKUM COJACPKaHUEM;

® pa3BUTHE MHTEJUIEKTYaIbHBIX U  TBOPYECKMX CIOCOOHOCTEH  oOyuaronuxcs,
M03HABaTEIbHON aKTUBHOCTH, UCCIIEIOBATEICKUX YMEHUHN, KpUTUYHOCTH MBIIIICHHUS,

e (opmupoBaHue (PyHKIIMOHATBLHOM TPAMOTHOCTH, PEIEBAHTHONW TE€OMETPHH: yYMEHHUE
pacrno3HaBaTh MPOSBICHUS IT€OMETPUUECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEN B
pEAIbHBIX JKU3HEHHBIX CUTYallUSAX U MpPH U3YyYEHUU JPYTUX Y4EOHBIX IMPEAMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
reOMETPUH U  CO3[aBaTh TIEOMETPUYECKHE MOJENH, TMPUMEHATh OCBOCHHBIN
reOMETPUYECKUN ammapar Juid pelieHusT MNPaKTUKO-OPHUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MMOTY4YCHHbIE PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHUE B KypC CTEPEOMETPUU
B Hayale ero u3y4yeHHUs 3ajady, pellaeMblX Ha YpPOBHE HWHTYUTHBHOTO TIO3HAHUA, U
omnpenenéHHbIM 00pa30M OpraHu30BaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHHS, CTUMYIHPYET MPOTEKaHHE HMHTYUTHUBHBIX
MPOLIECCOB, MOTUBUPYET K JANbHEHIIIEMY U3yUSHHIO TIPEIMETA.

[Ipenmnourenue OTAAETCS HAIVISIIHO-KOHCTPYKTUBHOMY METOy OOYy4YeHHs, TO €cCTb
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTHYECKOMN
NesTeNbHOCTH. Pa3BuUTHE MPOCTPAHCTBEHHBIX TMPEJICTaBICHUM Y ydalluxcs B Kypce
CTepEeOMETPHUH MPOBOTUTCS 3a CUET pelleHus 3a7ad Ha CO3JIaHue MPOCTPAHCTBEHHBIX 00pa3oB U
3ala4y Ha OIMEpPUPOBaHWE MPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue oOpas3a MPOBOIUTCS C
OTIOpPO¥ Ha HATJSAHOCTh, & ONIEPUPOBAHHE 00PA30M — B YCIOBHUSIX OTBJICUEHHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHHMSI €T0 UCXOJHOTO COJIEp KaHMsI.

OcHoBHbBIE cojaepxaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MuororpanHukny», «IIpsMbie U TIOCKOCTH B MPOCTpaHCTBe», «Tena BpameHus», «BekTopsl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUPOBAHHE TOTUIECKUX YMEHUN pacTpeieNiieTcsl He TOJIbKO



M0 COJEpKATeNbHBIM JIMHUSAM, HO W MO TrojJaM OOYy4YeHHS Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHUsI.

Conepxxanne 00pa30BaHMs, COOTBETCTBYIOLEE NPEAMETHBIM pe3ylIbTaTaM OCBOCHHS
paboueii mporpaMMel, pacupeAeaEHHBIM 110 roJaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pazoMm,
9TOOBI  OBJQJCHHEC TIEOMETPUYCCKHMMH  TIOHATUSIMH H  HaBBIKAMH  OCYIIECTBISUIOCH
MIOCJIEIOBATENIbHO U IOCTYNATENbHO, C COOJIIOIGHUEM IMpPUHLUIA [PEEMCTBEHHOCTH, YTOObI
HOBBIE 3HAHMSI BKJIIOYAJIUCh B OOLIYIO0 CUCTEMY I'€OMETPUUYECKUX MPEACTABICHUI 00yJyarommxcs,
paciupss u yrayOsnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM I1IJIAHE

Ha u3yuenne reomerpun oTBOaUTCS 2 yaca B Hegento B 10 kinacce u 1 yac B Hepenio B 11

KJIacce, BCETo 3a JiBa rojia ooydenus - 102 yueOHbIX yaca.
COJAEP KAHUE YYEBHOT' O KYPCA
10 KJIACC

IIpsimble U NMJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbBIE TIOHATHUS CTEpeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, MpocTpaHcTBO. [loHATHE
00 aKkCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3aumHoe pacnosio’keHne mpsiMbIX B MPOCTPAHCTBE: MepeceKarouluecs, napauieiabHble U
CKpeluBamomuecs npaMble. [lapamiensHOCTh NOPSMBIX W IUIOCKOCTEH B IMPOCTPAHCTBE:
napajulefibHble MpsSMble B MPOCTPAHCTBE; MAPAIENBHOCTh TPEX MNPSIMBIX; MapaieIbHOCTh
NpSIMOM W TIIOCKOCTH. YTJBI C COHANPABJICHHBIMH CTOPOHAMH; YroJl MEXIy NpPSIMBIMH B
npoctpanctBe.  [lapaenbHOCTh  TJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuieIbHbIX MIIockocTel. [Ipocretimue mpocTpaHCTBEHHBIE (DUTYPBI HAa TUNIOCKOCTH: TETPadIp,
KyO, mapaJijiesienume; IoCTpPOSHUE CEYCHHI.

[lepneHukynapHOCTh OPSIMOM M TUIOCKOCTHU: MEPIEHIUKYJISPHbIE TpsSMble B
MPOCTPAHCTBE, MpsAMbIE MapajUleibHble W MEPHeHIUKYISIpHbIE K IUIOCKOCTH, MpU3HAK
MEPNECHANKYJISIPHOCTH TPAMOM M TUIOCKOCTH, TeopemMa O TMPpSIMON MNEePHEHIUKYIIPHOU
IJIOCKOCTU. YTJbl B IMPOCTPAHCTBE: YroJl MEXIY MPSMOM U IJIOCKOCTBIO; IBYTPaHHBIA Yro,
JUHEHHBIA Yroa IByrpaHHoro yria. lleprneHaukynsp U HakJIOHHBIE: PAacCTOSHUE OT TOYKH IO
IUIOCKOCTH, PACCTOSIHUE OT NpPSIMOM J0 IUIOCKOCTH, NpOeKius GUrypbl Ha IJIOCKOCTb.
[lepneHIUKyYIAPHOCTD MIOCKOCTEH: MPU3HAK MEPHIEHAUKYISIPHOCTH IBYX IockocTell. Teopema
0 TpEX NMEePIEeHIUKYIApax.

MHOrorpaHHMKN

[lonsiTHE MHOTOrpaHHUKA, OCHOBHBIE OJEMEHTHl MHOTOTPAHHUKA, BBINYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHuka. [IpuzMa: N-yronpHasi mpusma; rpaHu
Y OCHOBaHMSI IPU3MBL; IPsIMasi U HaKJIOHHAs PU3Mbl; OOKOBas U TMOJHAsI TOBEPXHOCTh MPU3MBI.
[Mapannenenunen, mpsIMOYTOJIbHBIN Mapaiienenumnes u ero cpoiictsa. [lupamuaa: N-yronbHas
nupaMuia, TpPaHd W OCHOBaHWE MUpaMUJIbl; OOKOBas W TMOJHAS MOBEPXHOCTh MHUPAMUJIBI;
MpaBWJIbHAS W Yyceu€HHas MNHupamMuaa. OJEMEHTbl MNpPU3Mbl U THpaMuibl. [IpaBuiibHBIE
MHOTOTPAaHHUKU: TOHSATHE MPAaBUILHOTO MHOTOTPaHHUKA; MpaBUIbHAS MpHU3Ma U MpaBHIbHAsS
MUpaMuia; MpaBUIbHas TPEYroJbHas MUpaMUaa U MpaBUIbHBIN TeTpasap; kyO. [Ipeacrapnenue
O TMPaBWIBHBIX MHOTOTPAHHHMKAX: OKTadJp, HOoAeKa’aAp u ukocadap. CeueHus mnpu3Mbl U
MUPaMUIbIL.

CuMMeTpusi B TPOCTPAHCTBE: CUMMETPHsSI OTHOCHTEIHHO TOYKHU, MPSMOM, TMIOCKOCTH.
DneMeHThl CAMMETPUH B TUpaMUax, Mapajuieienunenax, IpaBmiIbHbBIX MHOTOTpaHHHUKAX.

Brruricnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yrisl. [Inomans 6oxoBon
MOBEPXHOCTH W TIOJHOW TMOBEPXHOCTHU MPSIMON MPHU3MBI, IUIOMAAh OCHOBAHWM, Teopema o



OOKOBOH MOBEPXHOCTH TpsMON mpusMbl. Ilnomags OOKOBOW TOBEPXHOCTH U TIOBEPXHOCTH
NPaBUIBHON MHUpaMU[BI, TEOpeMa O IUIOMaau yceu€HHoW mupamuiabl. [lonstue 06 oObéme.
O0BEM nupaMubl, PU3MBI.

[Tono6usie Tena B mpoctpancTBe. COOTHOWICHHS MEXKIY IUIOMAASIMU TOBEPXHOCTEH,
00BEMaMHU TOJOOHBIX TEII.

11 KJIACC

Tena Bpamenust

HunuHapuyeckas MNOBEPXHOCTh, O0O0pa3yloIIMe LMIMHAPUYECKONM I[OBEPXHOCTH, OCh
MWIMHAPUIECKOH noBepxHOCTH. LImmuHap: ocHOBaHUS 1 OOKOBAas MIOBEPXHOCTH, 0Opasyomas u
0Cb; TUIOIIA/Ib OOKOBO U TIOJTHOM MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolire KOHMYECKOW IOBEPXHOCTH, OChb M BEpIIMHA
KOHHUYecKkoi mnoBepxHocTu. KoHyc: ocHOBaHMe M BeplIMHA, oOpasyromias M OCh; IUIOIIAIb
OOKOBOM M TOJIHOW MOBEPXHOCTHU. YCEUEHHBIN KOHYC: 00pa3ylolllMe U BBICOTA; OCHOBAaHUA U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AuUameTp; IUIONIaJb NMOBEPXHOCTH cdepbl. B3aumHoe
pacnojio’keHue cepsl U MI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomanb chepsl.

N300paxkenue Ten BpalleHus Ha II0CKOCTU. Pa3BépTka nMnuHApa U KOHyca.

KomMOuHnauu Ten BpaieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHUCAHHBIM OKOJIO
cdepsl; cepa, BIMCaHHAS B MHOTOTPAHHUK, WM TEJIO BpAlllEHUSI.

[Tonsatue 06 o6béMe. OcHOBHBIE CcBOWcTBa 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuieyenunena u cineAcTBus u3 He€. O0béM 1mummHApa, KoHyca. O0bEM
mapa | rioimaab chepsl.

[TomoOubie Tema B mpocTpancTBe. COOTHOIICHUS MEXAY IUIOMAIIMUA TMOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TE.

Ceuenust nuauHApa (MapajjieIbHO M MEPHEHIUKYISPHO OCH), CEeUeHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha muiockoctu U B mpocTpancTBe. ClokeHUe U BBIYUTAaHHE BEKTOPOB. Y MHOKEHHE
BEeKTOpa Ha uyucio. PasnoxkeHue BekTOopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunesna. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHHEM MPABUII ICHCTBUI C BEKTOPAMHU.
[IpsimoyrosnpHas cuctema KoopAuHaT B mpocTpancTBe. Koopaumuatel BekTopa. Ilpocreiimue
3alauyd B KOOpJAMHATaxX. Yrojl Mexay BekTopamu. CKalipHOE NpPOHU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy HPSMBIMA U IHIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIN METO MpH
pEIIeHUH TeOMETPUUECKUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIbTATBI
JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3YNbTAaThl OCBOCHHS MpOorpamMMmbl ydeOHOro mpenmera «MaremaTtukay
XapaKTepU3YIOTCS:

I'paxxnanckoe BocmuTaHue:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOW MO3UIMM OOyyaromerocs Kak akTHUBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCUICKOr0 OOIIEeCcTBa, MPEACTaBICHUEM O MaTEeMAaTHYECKUX OCHOBaX
(YHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHHH, MpoLeayp TIpaxkJaHCKOro ooOliecTBa
(BBIOOpPBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBaTh C COLMAJbHBIMH HMHCTUTYTaMH B
COOTBETCTBUH C UX (YHKLHUSAMHU M HA3HAYECHUEM.

IIarpuoTnyeckoe BOCIUTAHHUE:



c(OPMHUPOBAHHOCTHIO POCCUUCKOM I'pa)JIaHCKOW MJICHTUYHOCTH, YBaKEHUS K MPOILLIOMY
U HACTOAILLEMY POCCUHCKOW MaTEMaTHKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHICKHX MAaT€MaTUKOB M POCCUMCKOM MAaTEMAaTHYECKOW IIKOJIbI, K MCIIOJb30BAHUIO ITUX
JTOCTIKEHHUH B IPYrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHMEM [JYyXOBHBIX IICHHOCTEH pPOCCHICKOTO Hapoaa; c(HOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHUKEHUM HayKd U JESTENIbHOCThIO YY4EHOTO; OCO3HAHHWEM JIMYHOTO BKJIAJa B IOCTPOEHHUE
YCTOMYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHUe:

ACTETUYECKUM  OTHOILIEHWEM K  MHpYy, BKIIOYas O3CTETUKY  MaTeMaTHYeCKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajay, pElIeHUH, pacCyKJIE€HUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYEeCKUM aclleKTaM pa3IMYHbIX BUJOB HCKYCCTBA.

dusuyeckoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
310pOBOro M Oe3omacHoro oOpas3a »U3HU, OTBETCTBEHHOTO OTHOLIEHHUS K CBOEMY 3/10POBbIO
(3nopoBoe muTaHHe, COATAHCHUPOBAHHBIA PEXUM 3aHATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEPIICHCTBOBAHUSA, IIPHU 3aHSTUSAX CIIOPTUBHO-030POBUTEIHHON
NeSITENIbHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IMYHBIM
chepam mpodeccnoHaNbHOM JEsITENbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP Oyaymiel mpodeccu U peain30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIaHbl; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaTHdeckoMy oOpa3oBaHUIO U
caMo00pa30BaHUI0O Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pEeLIeHNN IPAKTUYECKUX 3a7]a4 MATEMaTH4YECKOM HAalIPaBIE€HHOCTH.

JKO0JI0rH4YecKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKON KYNbTYpbl, MOHUMAHHEM BIUSHUSA COLUAIBHO-
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW M COLMAIBHOW Cpelbl, OCO3HAHUEM
rJI00aTBbHOTO  XapakTepa  JKOJOTMYECKHWX  MIpoliieM; OpueHTauued Ha  [OpUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUIs pelIeHUus 3aj1ad B 00JacTU OKpYXKAloIIe cpelbl, MIaHupOBaHUS
IIOCTYIIKOB U OLIEHKH UX BO3MOXKHBIX NOCJIEICTBUMN JUIsl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO NMO3HAHUA:

c(OpPMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKH U OOLIECTBEHHON MPAKTHUKH, MTOHUMAaHUEM MaTeMaTHYeCKON HayKH Kak cdepbl
YEJIOBEUYECKOU NEATEeNIbHOCTH, 3TANOB €€ Pa3BUTHUA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWINA3ALUY;
OBJIQJICHUEM $S3bIKOM MATEMAaTHKM M MAaTEMAaTHYECKOW KyJIbTYpOM KaK CPEICTBOM IO3HAHUS
MHpA; TOTOBHOCTBIO OCYHIECTBJSATh IPOCKTHYHO U  HCCIEA0BATEIIbCKYIO JI€ATEIbHOCTh
WHJIMBHUIyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

MertanpeaMeTHbIe pe3ynbTaThl OCBOCHHUS MPOrpaMMBbl yueOHOTO TpeameTa «MartemaTukay
XapaKTepU3yIOTCS  OBIAJCHHEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHbLIMU  OeliCeusMuU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY,  YHUBEPCATbHOIMU — pPe2ylamuUeHbIMU
0eticmeuUsMU.



1) Yuueepcanvnvie nosnasamenwvnsie oeticmaus, obecneyusarom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00yUarowmuxcs (0ceoenue mMemooos NO3HAHUS OKPYIHCAIOWe20 Mupa,
npuMeHenUe 102UYeCKUX, UCCIe008amelbCKUX Onepayull, ymeHuti pabomamo ¢ uH@opmayueli).

ba3oBble joruveckue 1ecTBUA:

BBISIBJISITh M XApaKTEPU30BaTh CYILECTBEHHbIE NMPU3HAKU MAaTEMaTHUYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUHA MEXAY MOHATUAMH; (HOPMYIHPOBATH ONpPENEICHUS MOHITHH;
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCH(UKAIIMU, OCHOBAHUSA Ui 0000ImIeHUs
U CPaBHEHMSI, KPUTEPUU IIPOBOIMMOTIO aHAIN3a;

BOCIPUHUMATh, (POPMYIHPOBATh U MPEOOPa30BBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE;

BBISIBIISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B (haKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPKAEHUSX; Npe/yiaraTh KPUTEPUU [UIS BBISABIICHHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U MHIYKTHBHBIX
YMO3aKIIIOYEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MIPOBOJUTH CAaMOCTOSITENILHO JI0Ka3aTeIbCTBA MaTEMaTHUECKUX YTBEPKIEHUH (IIpsiMble
U OT TPOTHBHOIO), BBICTpaUBaThb apPryMEHTAlUIO, MPHUBOJUTH MPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/IECHUS U BBIBOJIBI;

BBIOMpATh CHoco0 pemieHuss yuyeOHOW 3ajadyu (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHus, BpIoupaTh HanboJiee MOIXOASIUN ¢ YIETOM CaMOCTOSITENIBHO BBIJIETIEHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarelbcKHe NelicTBUA:

WCTIONB30BaTh  BOMPOCHI  KAaK  WCCIEAOBATENLCKUH  WHCTPYMEHT  TIO3HAHUS;
(dhopmMyaupOBaTh BOMPOCH], (PUKCUPYIONINE TPOTUBOPEYHE, MPOOJIEMYy, YCTaHABIHBATh
HUCKOMOE W JaHHOe, (OpPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOKO TMO3HIIHUIO,
MHEHHC;

MPOBOJIUTh CaMOCTOSTENIHO CIUIAHUPOBAHHBIA OAKCIEPUMEHT, HCCIICAOBaHUE TIO
YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYECKOro OOBEeKTa, SIBJIICHHs, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEKY 00ObEKTaMU, SIBICHHSIMH, TIPOIIECCAMH;
CaMOCTOSATENIBHO  (hOpMYyIHpOBaTh OOOOIIEHUS W  BBIBOJABI [0  pe3yibTaTam
MPOBEACHHOTO HAOJIIOJICHHS, HCCIICIOBAHUS, OLICHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
pe3yJIbTAaTOB, BEIBOJIOB U 000OIICHUIA,

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, & TAKKE BBIJIBUTATh MIPEIIOI0KECHUS
0 €ro pa3BUTUH B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISABJIATE JePUUUTHl HHPOPMALMH, JaHHBIX, HEOOXOIUMBIX JUIsI OTBETa Ha BONPOC U
IUIsl pELIeHUs 3a1a4H;

BbIOMpaTh MH(OpPMAIMI0 M3 HCTOYHMKOB PpA3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMaTH3UpPOBaTh U HMHTEPIPETHUPOBATh MH(OPMAIMIO PA3IMUHBIX BUAOB U (HOpM
MIPE/ICTaBIICHMS;

CTPYKTYpUpPOBaTh HMH(POPMALMIO, TMPEACTaBIATh €€ B  pa3iuyHbIX (opmMmax,
WUTIOCTPUPOBATH IpahuuecKu;

OLICHUBATh HAAEKHOCTh MH(OPMAIMM IO CaMOCTOATENbHO C(HOPMYIHMPOBAHHBIM
KPUTEPHSIM.



2) VHnueepcanvrvie KOMMYyHUKamMueHble Oelicmeus, 00ecneuusaom chopmuposaHHoCcms
COYUANBHBIX HABLIKO8 00YUAIOUWUXCAL.
Oo0menne:

BOCIPUHUMATH M (POPMYIHPOBATH CYXKJIECHHS B COOTBETCTBUHU C YCIOBHAMHU M LEISAMU
OOIICHHUs; SICHO, TOYHO, T'PAMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHSI B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 XOJy pEILIeHMs 3aaul, KOMMEHTHPOBATh
IIOJTY4EHHBIN pe3ysbTarT;

B X07JIe 00CYXJICHHS 3aaBaTh BOIPOCHI IO CYIIECTBY O0CYKJaeMOH TE€MBbI, IPOOIEMBI,
pellaeMoil  3ajaud, BbICKA3bIBaTh UJEH, HAICJIEHHbIE HAa IIOMCK PEILEHUs;
COMOCTABJIATh CBOU CYXKACHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
oOHapyXMBaTh pa3IMuue U CXOJCTBO MO3UIINIA; B KOPPEKTHOU (opMe popmyarpoBaTh
pa3HoOIJIacusi, CBOM BO3paKEHMS,;

MIPE/ICTaBIATh PE3YNIbTaThl PELICHUs 3a7auu, IKCIEPUMEHTA, UCCIeI0BaHUs, IPOEKTa;
CaMOCTOSITENIBHO BBIOMpPATh (opMaT BBICTYIUIEHHMS] ¢ YYETOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEN ayAUTOPHH.

CorpyanunuecTno:

MOHUMATh M WCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAILHOW paOOTHI
NpH pEUICHWH Y4YeOHBIX 3a/a4, NPUHUMATh IIellb COBMECTHOW JEATENbHOCTH,
TUTAHUPOBaTh OPTaHHM3AIHMI0O COBMECTHOM pPa0OTHI, pachpeAessTh BHIBI PadoT,
JIOTOBapUBaThcs, OOCYXKJaTh MpolLiecC U pe3ynbTaT paboThl; 0000IIaTh MHEHHUS
HECKOIBKHUX JIFOJIEH;

y4acTBOBATh B TPYMIOBKIX GopMax paboTel (00CykaeHHs, 0OMEH MHEHUMN, «MO3TOBBIC
HITYPMbI» M HHBIE); BBIIOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU
NEeUCTBUS C IPYTMMH YWIEHAMH KOMaH/bl; OLIEHUBATh KAYECTBO CBOET0 BKJIaJa B 00U
MPOJIYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvnoie pecynamuenuvie oeticmaus, obecneuusarom Gopmuposanue CMoliClo8bIX

VCMAHOBOK U HCUBHEHHBIX HABLIKOG NTUUHOCTIU.
Camoopranuszanms:

COCTaBIIATH IUIaH, AITOPUTM PEIICHUS 3a/1a4M, BEIOUPATh CIoco0 perieHus ¢ yuéTom
HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BapUAHTHI PEeLICHUH ¢ y4€TOM HOBOM MH(OpMALIHH.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMHM I[O3HABATEIbHOM peQUeKCUH KaK OCO3HAHUS COBEpLIAeMbIX
JNEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pPe3ylIbTaTOB; BIAJAETh CHOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3ylbTaTa pPELIeHHUs MaTeMaTH4ecKOon
3aJauy;

IPEIBUAETh TPYIHOCTH, KOTOPblE MOTYT BO3HUKHYTh IIPU PEIIEHUM 3a/1a4l, BHOCUTh
KOPPEKTHUBBI B JIETEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWICHHBIX
OLIMOOK, BBISBJICHHBIX TPYJHOCTEH;

OLICHUBAThb COOTBETCTBHE pe3yJabTaTa LEJIW U YCIOBUSAM, OOBSICHATH INPUYMHBI
JOCTHDKEHUS] WJIM HEIOCTH)KEHHUS pe3y/bTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC
OnepupoBaTh NOHATUAMU: TOUKA, IpAMasi, INIOCKOCTb.



[IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX IPU PELIEHUH T€OMETPUUYECKUX
3azad.

OnepupoBaTb NOHATHAMM: HApPAIENbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccugunmpoBaTs B3aMMHOE PacIioIOKEHHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb NOHATUSMHU: JBYTPaHHBIH Yroj, TpaHU JABYIPaHHOTO Yyria, pedpo
JBYTPAHHOIO yIJIa; JUHEHHBINA YyroJl ABYTPaHHOTO yIia; TpajdycHasi Mepa ABYI'PaHHOTIO yIJia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBITYKJIBI M HEBBIMYKJIbIH MHOTOTPaHHUK,
3JIEMEHTBHl MHOTOI'PaHHUKA, IPABWIIbHBII MHOTOTpaHHHUK.

PacriozHaBaTh OCHOBHBIE BUJbl MHOTOI'PAaHHUKOB (MHMpaMuja; Mpu3Ma, MpsSMOYTOIbHBIN
napajuiesienumne, Kyo).

KnaccudumupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS Ui KjacCU(UKAIIU
(BBIMMyK/IbIE M HEBBINYKJIbIE MHOTOTPAHHUKHU; IIPaBUJIbHbIE MHOTOTPAHHUKU; MpSAMbIE U
HAKJIOHHbIE TPU3MBI, TapaJlIesICUIIE b ).

OnepupoBaTh NOHATUSAMU: CEKYIIas MNIOCKOCTh, CE4EHNE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIMITBI TOCTPOEHUS CEUEHUH, UCTIOIb3Ysl METO/1 CIIE/I0B.

Crpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOJIHATH (BBIHOCHBIE) TJIOCKUE
YepTeXH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amauM Ha HaxOXICHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuaM WiIn
aIropuTMaM, IMPUMEHSS HW3BECTHbIE AaHAJIUTHUUECKUE METOJbl MPH PEHIeHUH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a7ad Ha BBIYHUCICHHE PACCTOSHUM MEXIy ABYMS TOYKAaMHU, OT TOYKU [0
MPSIMOM, OT TOYKH A0 MJIOCKOCTH, MEXKY CKPEIIMBAOIIUMUCS MPSIMBIMHU.

Pemars 3amaun Ha HaxOXKICHHE TEOMETPUYECKMX BEJIMYMH IO oOpasuaM WiId
QNropuT™MaM, NPUMEHSS H3BECTHBIE AHAIMTHYECKHE METOJAbl IPH PEIIEHWH CTaHIAPTHBIX
MaTeMaTHYECKUX 3a/1a4 Ha BBIUYMCICHUE YIJIOB MEXKJY CKPEIIMBAIOIIMMHUCS MPSMBIMU, MEXIY
MPSIMOM M TJIOCKOCTBIO, MEX/TY INIOCKOCTSIMM, IBYTPaHHBIX YTJIOB.

Boruncnsate 00bEMBI U MJIONIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpU3Ma, MHUpaMuia) ¢
npuMeHeHHeM (OpMyI; BBIUMCIATH COOTHOIIEGHUS MEXAy IUIOMAASMH IOBEPXHOCTEH,
00bEMamMu MOJOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MNOHATHUSMHU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh M IIOCKOCTh
CUMMETPUH; HEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (DUTYPBHI.

N3Bnekarb, mpeoOpa3oBeIBaTh U UHTEPIPETUPOBATh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX Urypax, MpeACTaBICHHYIO Ha YePTEKaX U PUCYHKAX.

[IpumensaTs reomerpuueckue (akTbl Ui pEUICHUS CTePEOMETPHUYECKHUX  3ajad,
MPEANOJIararluX HECKOJbKO IIAroB PEHICHUs, €CIM YCIOBHS NPUMEHEHHUs 3aJlaHbl B SIBHOM
dbopwme.

[IpuMeHsTh mpocTeillline NPOrpaMMHBIE CPEACTBA U AJNEKTPOHHO-KOMMYHHKALIMOHHbIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

IIpyBoauTe mHpUMEpPBl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEM B TMPUPOAE M JKU3HH,
pacrno3HaBaTh MPOSIBJIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHATh MOJIydeHHBIE 3HAHUS HA MPAKTUKE: aHAIW3UPOBATh pEAbHbIE CUTYALlUH U
NPUMEHATh  U3YYEHHBIE TIOHSATHA B  IIPOLIECCE IIOMCKA  PEIICHHs  MaTeMaTU4eCKU
c(OpMyYIUPOBaHHOW MPOOIEMBl, MOJETUPOBATh pPEAlbHbIE CHTYallMd Ha S3bIKE T'€OMETPHH,
HCCIIEI0BaTh NOCTPOEHHBIE MOJENIN C HCIOJIb30BAHUEM TI'€OMETPUYECKUX IOHATUH U TEOpEM,
ammapara anredpsl; penarh IpakTHYeCKUe 3aJjaui, CBSI3aHHbIE ¢ HAXOXKICHUEM IeOMETPUIECKUX
BEJINYMH.



11 KJIACC

OnepupoBatb TOHATHSIMH: WIMHIPHYECKAst HOBEPXHOCTH, oOpazyromue
MWIMHAPUIECKOH MOBEPXHOCTH; WINHAP; KOHWYECKask IOBEPXHOCTb, 00pa3yroIne KOHUYECKOU
MOBEPXHOCTHU, KOHYC; ChepruuecKas MOBEPXHOCTb.

PacriosnaBats Tena BpamieHus (IIMHAP, KOHYC, cdepa u map).

OOBSACHATH CIIOCOOBI MMOJTYYSHHUS TEIl BPALLICHHSL.

KrnaccuduimpoBars B3auMHOE pacioyioskeHre chephl U MI0CKOCTH.

OmnepupoBaTh MOHATHUSMU: IIAPOBOI CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTA,
AapOBOM CJI0M, OCHOBAHUE IIAPOBOIO CJIOSA, BBICOTA APOBOTO CJIOS; IAPOBOM CEKTOP.

Bbraucnare 00bEMBI M TUTOIAAM MOBEPXHOCTEH TEN BpAIEHUs, T€OMETPHUECKUX Tell C
MIpUMEHEHUEM (POPMYIL.

OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BIUCAHHBIA B cdepy W OIMHMCAHHBIH OKOJIO
cdepsr; chepa, BOIMCaHHAS B MHOTOTPAHHUK HITH TEJIO BPAIICHUS.

BbIUuciaTe COOTHOMIEHHST MKy TUIOIIAASMH TIOBEPXHOCTEH M 0OBbEMaMH IMOIOOHBIX
TeN.

N3o0pakate m3ydaembie (UTYpBI OT PYKH H C TPUMEHEHHEM TIPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BoInosiHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX PUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEIl BPaIICHUSI.

W3BnekaTh, HHTEPIPETUPOBATH U TPe0OPa30BBIBATE HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (DUTYpax, MPEACTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATh A€WCTBUA CIOXKEHHSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha 4YHUCJI0, OOBSICHATD, KAKUMH CBOMCTBAMM OHU 00aJaloT.

[IpumeHsTh npaBUiIO Napajuieaenuneaa.

OnepupoBaTh MOHATUSAMU: JI€KAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, yrojl MEKIY BEKTOpPaMH, CKaJspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxoauth cymMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA Ha YHCIIO, YIOJl MEXKIY BEKTOPaMHU,
CKaJISIpHOE MPOU3BECHIE, PACKIIabIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YpaBHEHHUEM B JIEKaPTOBOI cucTeMe KOOp/HHAT.

[IpumensaTs reomerpuueckue (akTbl Ui pEUICHUS CTEPEOMETPHUYECKHUX  3ajad,
MIPEIOIAraloINX HECKOJbKO IIaroB PELICHUs, €ClU YCIOBUS MPUMEHEHHUS 3aJaHbl B SBHOM
dbopwme.

Pemats mpocreiiime reoMmeTpuueckre 3aa4u Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTO/1a.

Pemarp 3amauM Ha JOKa3aTeNbCTBO MATEMAaTHMUECKUX OTHOIICHUNW W HaXOXIACHUE
reOMETPUYECKUX BEIUYMH MO 00pas3liaM WM alrOpuTMaMm, IPUMEHs M3BECTHBIE METOIbl MpPHU
pElIeHUH CTaHAAPTHBIX MaTeMaTHYEeCKUX 3a/au.

[IpuMeHsATH HpoOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aad.

[IpuBoauTh, mpUMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B TpUPOAE U IKHU3HH,
pacrio3HaBaTh NPOSBIEHNUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMmeHsTh TONydYeHHBbIC 3HAHUS HA MPAKTHUKE: aHAIM3HPOBATh peallbHbIC CUTYaIlMH U
OPUMEHATh M3y4YeHHBIE TOHATUA B  TpolLlecCe TIOMCKAa PELICHHsS  MaTeMaTHYeCKU
cOpMyYIMPOBAHHONW MPOOIEMBI, MOJETUPOBATh pPEATbHbIE CHUTYallMd Ha SI3bIKE T'€OMETPHH,



HCCIICA0BAaTh IMOCTPOCHHBIC MOJACIN € HCIOJIb30BAHUCM TI'€COMETPHUYCCKUX IMOHATUN U TCOPEM,
arrapara aJIFe6pr; pemaTh NPAKTUYCCKUC 3a4auu, CBA3aHHbBIC C HAXOKACHUCM I'COMETPHUICCKUX
BCJIIMYHMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 B 1
BEAICHHE B CTCPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
[IpsiMbI€ M TIIOCKOCTH B MPOCTPAHCTBE. bubnuoreka [IOK
2 . 12 1
[MapanmienbHOCTh MPSIMBIX U TUIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [TepieHAMKYASIPHOCTD NPSIMBIX U 12 bubmuorexa [JOK
TUIOCKOCTEH https://m.edsoo.ru/1c209e37
bub OK
4 VYTiel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 h ;IDJSI:I;I/(:;ZI;Z(E”U 116209637
bu6mmoreka [IOK
5 M 11 1
HOTOTpAHHIH https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
6 O6bé 9 1
EMEL MEOTOTPAHRHHEOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHUE: ceueHus, paCCTOSHUS U YTIIbI 4 1 Bubmiorexa LIOK
P ' P r https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



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

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 T 12
c/14 BpATHeHiA https://m.edsoo.ru/1c209e37
bubmmoreka [IOK
2 O06ne 5 1
DEMBLTE https://m.edsoo.ru/1c209e37
bu6 OK
3 BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1 hgp:j;;:i;iézru 116209637
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
CHCTEMaTU3allus 3HaHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KouunyecTBo yacoB 1 DJIeKTPOHHBbIE HU(PPOBHIE
° ara
Tema ypoka KonTposbnbie | IlpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npoctpancTBo. [IpaBuna

1 13)0 5 z . ap cviKa 1 bubmmoreka [{OK

u JKEHUS Ha PUCYHKAX:
P preyH . https://m.edsoo.ru/aecc77cd
M300pakeHMS TIIIOCKOCTEH,
napajuIeNbHbIX IPSIMBIX (OTPE3KOB),
CEpEeIMHBI OTPe3Ka
TlousTusa: nmepecekaromnuecs

2 OCKOC pe €CEKaIOIIHEC 1 Bubnuorexa LIOK

TIJIOCKOCTH, T K necs

P B https://m.edsoo.ru/2d8a9c99
MpsiMast ¥ TNIOCKOCTh
[TonsTus: nepecekaronmecs

3 pe ece . . 1 bu6mmoreka [IOK

IIJIOCKOCTH, TIEPECEKAIOITUECS

P B https://m.edsoo.ru/db685e73
npsiMast ¥ TIIOCKOCTh
3HaAKOMCTBO C MHOTOT'PaHHHKAMHU,

4 n300pakeHue MHOTOTPAHHHUKOB Ha 1 bubnmuoreka [JOK
PHCYHKaX, Ha MIPOCKIIMOHHBIX https://m.edsoo.ru/a63959d
yepTekax
HauanpHbie cBeficHUS 0 KyOe 1

5 8 . 4 1 bubnuoreka [JOK
MUpaMHUJIe, X Pa3BEPTKU U MOJICTIH.

panut pasnep A https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHHUKOB
HavaneHbie cBeneHus o Kyoe u

6 ! R Y 1 bubnmuoreka [JOK

MUpamMuie, uX pa3BEPTKU U MOJICTH.
paniit passep A https://m.edsoo.ru/3d8ffd32
CeueHnsi MHOTOTPAaHHHUKOB



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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TTonsaTre 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHU:

bubmuoreka [JOK

! AKCHOMBI CTEPEOMETPHH U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBHS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

8 MMOCTPOEHUH CTEPEOMETPUH: bubnuorexa [JOK
AKCHOMBI CTEPEOMETPHH U https://m.edsoo0.ru/239c8cb4
CJIEJICTBHS U3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM

9 TIOCTPOEHNUH CTEPEOMETPHH: bubmuorexa [JOK
AKCHOMBI CTEPEOMETPHH U https://m.edso0.ru/65c6b106
CJIEJICTBHS U3 HUX
[TonsaTue 06 akCHOMATHIECKOM

10 MOCTPOEHUH CTEPEOMETPUH: bubmuorexa [JOK
AKCHOMBI CTEPEOMETPHHU U https://m.edsoo.ru/258fc245
CIIEJICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsmMbIx

1 B IIPOCTPAHCTBE: MEPECEKAIOIIUECS, bubnmuoreka [JOK
napajuie/IbHbIE U CKPEIIMBAIOIIHECS https://m.edso0.ru/1a2520f6
psiMbIE
[TapanienbHOCTb NPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:

12 napajuieIbHbIe EpHMII),Ie B bubmmorexa IOK

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

MIPOCTPAHCTBE; MapalIebHOCTD
TPEX MPSIMBIX
[TapannensHOCTh TPSIMBIX U

13 IIJIOCKOCTEHN B IIPOCTPAHCTBE: bubnuoreka [IOK

[TapamienbsHOCTb IPSAMOM U
IIJIOCKOCTH

https://m.edsoo.ru/ee1d19b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
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VYTIuIBl ¢ COHANPAaBICHHBIMU

bubmuoreka [JOK

14 CTOpPOHAMH https://m.edsoo.ru/9f4071b9
15 Yron mexay npsMbIMU B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamiensHOCTB IIJIOCKOCTEM: bubnuorexa [JOK
napaJuiebHbIC TI0CKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapayieIbHbIX bubnuorexa [JOK
IIIOCKOCTEH https://m.edsoo.ru/e504d656
[Ipocreiimre TpoCTpaHCTBEHHBIE
19 (bgrypm Ha nnoI::KOCI;I/I: TETpadap bubmmorexa LIOK
’ https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumnesa
. bu6mmoreka [IOK
20 Hocrpoetiite cerermit https://m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoere cererii https://m.edsoo.ru/ec26fe5d
KounTponbnas pabora o teme
29 "IIpsimMbIe ¥ TIJIOCKOCTH B bubnmuoreka [JOK
npocTpancTse. IlapaniensHOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
[lepnieH TUKyIAPHOCTD MPSMOM U
23 HH(I))CKOCI;I/I:}Iie;neHﬂHKyiﬂpHHe bubmmorexa IOK
https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B IPOCTPAHCTBE
24 [IpsiMble napajuieabHbIEC U bubnuoreka [IOK
NEePIEeHUKYIISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble napajuieabHBIEC U bubnuoreka [IOK

NEPpUNCHAUKYIIAPHBIC K IINIOCKOCTU

https://m.edso0.ru/ba545966
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[Ipu3Hak nepnesauKyIspHOCTH

bubmuoreka [JOK

26 HPSIMOM M TUIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
NPSIMOM ¥ TUIOCKOCTH https://m.edso0.ru/79165d15
28 Teopema o npsimoit bubnuorexa [JOK
MEPICHIUKYIISIPHOM TUIOCKOCTH https://m.edso0.ru/635c5087
29 Teopema o npsimoit bubnuorexa [JOK
NEePICHIMKYISPHON TUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubnuorexa [JOK
NEePICHIUKYISPHON TIOCKOCTH https://m.edsoo.ru/7d18834b
[eprieHAUKYISAp ¥ HAKIIOHHBIE:
31 paccTosTHUE OT TOYKH JI0 bubmuorexa [JOK
TUIOCKOCTH, PACCTOSIHUE OT MPSAMOit https://m.edsoo0.ru/33c477d3
710 IJIOCKOCTH
[leprienAnKyIsAp U HAKIOHHBIE!
paccTosiHuEe OT TOYKH JI0 bu6mmoreka [IOK
32 .
IUIOCKOCTH, PACCTOSIHHE OT TPSMOM https://m.edsoo.ru/66fefadd
710 IJIOCKOCTH
[leprienAMKyIsAp U HAKIOHHbIE!
33 paccTosiHue OT TOYKH JI0 bu6mmoreka [JOK
IUIOCKOCTH, PACCTOSIHHE OT HPAMOM https://m.edsoo.ru/a5b7b8e3
710 IUIOCKOCTH
[leprienAMKyNAp U HAKIOHHbIE!
34 paccTosiHMEe OT TOUYKH JI0 bubnuoreka [IOK
TUIOCKOCTH, PAaCCTOSIHUE OT TPSMOi https://m.edsoo.ru/dbee22bc
JI0 TUIOCKOCTH
35 VYTIiel B IPOCTPAHCTBE: YIOJI MEXIY bubnunoreka [JOK

MIPSIMOM U TJIOCKOCTBIO

https://m.edsoo.ru/6b61b2b4
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JIBYrpaHHBIN yroJi, TMHEHHBIN yroj

bubmuoreka [JOK

3 JBYTPaHHOTO yTJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJ, JUHEHHBIN Yrom bubnuorexa [JOK
JBYTPaHHOTO yTriia https://m.edsoo.ru/c7c777ed
[TepieHAMKYASIPHOCTD MIOCKOCTEM:
38 prljl)sﬂalcﬂ He}}),HeEIII/IKyJIﬂpHOCTI/I Brbmiorexa LIOK
- https://m.edsoo.ru/ec3e2da3
JBYX IUTOCKOCTEH
[TepieHAMKYASIPHOCTD MIOCKOCTEN:
39 HpI/IngaKH HG}ZHGEIJII/IK}’J‘I?IpHOCTI/I Brbmiorexa LIOK
- https://m.edsoo.ru/ed9e2a8e
JBYX IUTOCKOCTEH
[TepieHAMKYASIPHOCTD MIOCKOCTEN:
40 npﬁmmﬁl negnefmmympﬂocm bubmmorexa LIOK
g https://m.edsoo.ru/ba75dc57
JBYX IUTOCKOCTEH
41 Teopema o TpEX mepHeHANKYIApAX bubmmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepHeHANKYIApAX bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepHeHANKYIIApax Bubmiorexa LIOK
https://m.edso0.ru/9f246736
KonTponbHas paborta no Temam
44 "[leprieHIUKYASIPHOCTD HIPSIMBIX U bubnunoreka [JOK
wiockocter" u "YTibl MEKIY https://m.edsoo.ru/5h971ef3
MPSIMBIMU U TJIOCKOCTSAMU"
[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBI€ 3JIEMEHTBI BuGmiorexa 1IOK
45 MHOTOTPAaHHUKA, BBIITYKJIbIE U

HEBBIITYKJIBIC MHOTOT'PAHHUKHU,
pa3BépTI<a MHOTI'OT'paHHHUKa

https://m.edsoo.ru/2d24e873



https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
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[Ipu3ma: n-yrosibHas npu3Mma; rpaHu
Y OCHOBaHUS IIPU3MBL; IpsiMast U

bubmuoreka [JOK

46 HAKJIOHHAs! IPU3MBbI; OOKOBas https://m.edsoo.ru/b4ad63ad
TIOJTHAS TIOBEPXHOCTh MTPU3MBI
47 [Tapamtenenunen, TpsIMOYTOJIbHBIN bubnuorexa [JOK
napasuiesIeIUIe]T ¥ €ro CBOMCTBA https://m.edsoo.ru/8a7be683
[Mupamuga: n-yroipHasi mupaMuia,
T'PaHU ¥ OCHOBaHUE IMAPAMUJIBI;
48 6IC))KOBa5[ Y TIOJTHAS HOBIe)pXH(J)ICTI) Bubmuorexa LIOK
https://m.edsoo.ru/fblcd0as
MTAPAMHUJIBI; IPABUIBHAS
yceu€HHas nmupaMmuaa
[TpaBuTbHBIE MHOTOTPAHHUKH:
MTOHATHE MMPABUITHBHOTO
49 MHOTOTpaHHUKA; TpaBUJIbHAS bubmuorexa [JOK
pHU3Ma U IpaBUIIbHAS THPaMK/Ia,; https://m.edso0.ru/074c8865
MpaBHIIBHAS TPEYTOJIbHAS TUPAMUTIA
Y TIPaBWIBHBINA TETpa’ap; Kyo
[IpencraBnenue o MpaBHIbHBIX
50 MI]zOfOl“paHHI/IKaXZ oiTaanp bubmmorexa LIOK
’ https://m.edsoo.ru/a0fdd5bf
JOJCKAdIP U HKOCAIP.
CumMmeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCHTEIBHO TOYKH,
MPSIMOM, TJIOCKOCTU. DJIEMEHTHI bubnnoreka [JOK
51
CHMMETPHH B IIHPAMHIAX, https://m.edsoo.ru/b9e777d9
napauiesienureiax, MpaBUIbHBIX
MHOTOTPaHHUKAX
Brruncnenue BHeMteTOB BuGmmorexa [OK
52 MHOTOI'PaHHUKOB: pEOpa,

AuaroHaliv, yriibl

https://m.edsoo.ru/6cdbecef
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[Tnomaas OOKOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH MPSIMOMI

53 MPU3MBI, IJIOMIAb OCHOBAHHUI bubmmorexa [JOK
P > DAL ’ https://m.eds00.ru/37d84157
TeopemMa 0 OOKOBO MOBEPXHOCTH
PSIMOM IPU3MBI
[Tnomans OOKOBOM MOBEPXHOCTH U
s ITOBEPXHOCTH MTPABUIIBHON BuGmiorexa LIOK
HHpaMHUH Pl TEOPEMa O Hﬂom,,a A . https://m.edso0.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCEUEHHOMN
nrupaMuabl
55 KonTponbnas paborta no teme bubnuoreka [IOK
"MHoTOorpaHHUKH" https://m.edsoo.ru/a95f5c04
. bubmuorexa [JOK
>0 Homsrie 06 0bnEve https://m.edsoo.ru/7ad0020b
. bu6mmoreka [IOK
> OOBEM mHpani bt https://m.edso0.ru/235171b3
. bu6mmoreka [IOK
>8 OOBEM mHpavi bt https://m.edsoo.ru/f47dfefd
. bu6mmoreka [JOK
>9 OOBEM mHpavi bt https://m.edso0.ru/79¢10312
60 O0BEM TMpaMuUIbI bubmmorexa [IOK
panui https://m.edsoo.ru/2faadc3f
61 O06BEM TTPU3MBI bubmmorexa [IOK
P https://m.eds00.ru/79853608
62 O6EM IDHEMbI bubmuoreka [JOK
oM P https://m.edsoo0.ru/1e053890
63 OO0BEM MTPU3MBI bubmorexa HOK

https://m.edsoo.ru/482d3f51
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64 KonTtposnsHas paboTa o teme 1 bubmuoreka [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenue, 06o0mIEHNE

65 CHUCTEMaTU3als 3HaHHM. 1 bubnuorexa [JOK
[Moctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpEnue, 060061EeHNE
CHUCTEeMaTU3alrs 3HaHH.

Brrunciienue pacCTOSHHIN: MEX
66 TIBYMSI TO'—IKaI\fI/I OT TOYKH IO * 1 bubmorexa HOK
N ’ https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TIJIOCKOCTH,
MEX Ty CKPEITUBAIOITUMUCS
MIPSMBIMH
67 Hrorosas koHTpoJbHAS paboTa 1 bubmmorexa LIOK
https://m.edsoo.ru/b9146bcO
[ToBTOpEeHME, 0600MIIEHNE
cUCcTeMaTH3alysI 3HaHUH.
Boruncnenue yrios: Mex
68 CerH_[I/IBaIOHlZIrMI/ICH npm\izMH 1 bubmmorexa LIOK
. ’ https://m.edso0.ru/56765e8b
MEeXAY NPSAMOH U MIIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXTY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka KonTposbnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
Cdepa u map: meHtp, paauyc,
1 JIMaMeTp; MIOIIAAb IOBEPXHOCTH 1 bubmmorexa [TOK
’ https://m.edsoo.ru/0341bc2b
chepsl
B3aunmuoe pacnonioxxenue cdepsl

5 M TJIOCKOCTH; KacaTeabHas 1 bu6moreka [IOK
IUIOCKOCTh K cepe; TIonaanb https://m.edsoo.ru/bed12a43
chepsl

3 N3obpaxenue chepsl, mapa Ha 1 bubmuorexa [JOK
mwiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7{2
HunuHaaprdeckas TOBEPXHOCTb,

4 00pasyromue MUIHHIPUIECKOM 1 bubmuorexa [JOK
MMOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
IUJITUHIPUIECKON MOBEPXHOCTH
Hunmuuap: ocHOBaHMS M OOKOBas

5 MMOBEPXHOCTh, 00pa3yromas u oCh; 1 bubnmuoreka [JOK
IUIOMAAb OOKOBOM M MOJIHOM https://m.eds00.ru/188f6216
MMOBEPXHOCTHU
N3obpaxenne muiInHapa Ha
IUIOCKOCTH. Pa3BEpTka nunuaapa.

5 Ceuennst nuuHApa (TIOCKOCTHIO, 1 bubmuoreka [JOK

napayienbHON UITN
MEePIEeHIUKYIIPHON OCU
WIHH]IPA)

https://m.edsoo.ru/016e25eb
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Konnueckas noOBEpXHOCTb,
o0pa3yrIne KOHUIeCKOU

bubmuoreka [JOK

! MOBEPXHOCTHU, OCh U BEPIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHHNE B BEPIINHA,

8 06p§;y101ua51 1 OCb; Hnopmazn, Bubnuorexa LIOK

N . https://m.eds00.ru/897dd3b2
OOKOBOH U MOJIHON MOBEPXHOCTU
VYceu€Hnsiil KoHyC: 00pa3 ue

9 1 BBICOTA, OCHOB};HI/H[ E 6(3,::())1;131;[ Bubmuorexa LIOK
’ https://m.edsoo.ru/1468bab3

MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
napasuieIbHOM OCHOBAHHIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, TIPOXO/ISINEH Yepes
BEPIINHY)

1 KomOunarus Ten BpamieHus u bu6mmoreka [IOK
MHOTOIPaHHUKOB https://m.edsoo.ru/3cefl0e5
MHororpaHHuK, ONMCaHHbBIN

12 okoJ1o cepsl; cepa, BOUCaHHAsS B bubnuorexka [JOK
MHOTOI'PaHHHUK HJIH B TEJIO https://m.edso0.ru/0b136158
BpaIllCHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBA 0OBEMOB TeI https://m.edsoo.ru/26a03fb7

14 O0BEM MIMHIpa, KOHyca bubmmorexa [TOK

’ https://m.edso0.ru/5513d87b

15 O06BEM mapa u miaomaas chepbl bubmorexa HOK

https://m.edsoo.ru/d189bde2
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[TogoGHBIE TeNla B TPOCTPAHCTBE.
CooTHOLIEHUS MCXKAY IIomagsaMu

bubmuoreka [JOK

16
MOBEPXHOCTEH, 00bEMaMK https://m.edsoo.ru/810cfleb
MMOJOOHBIX TEI
K o
| e
" patt https://m.edsoo.ru/4a33a8ab
Tel
BekTop Ha mIockocTu U B bubnuorexa [JOK
18
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 C.]'IO)KGHI/IG 1 BBIYUTAHUEC BECKTOPOB BH6HHOTeKa HOK
P https://m.eds00.ru/23f4f089
20 YMHOkKEHNE BEKTOPA HA YHCIIO bubmmorexa [IOK
p https://m.edsoo.ru/dee379eb
P N
2 nexowmmamape pekTopav. Buborexa LIOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napamienenunena
. Pemelemee 3a§aq, CBHSaHP;LjX c ) BuGnorexa LIOK
MIpUMEHEHHUEM IIPABUJI JICHCTBUH C
P P A https://m.edso0.ru/5a827900
BEKTOpaMu
)z KooparHaTHO-BEKTOPHBIM METOT BuGnorexa LIOK
[IpY PELIEHUH T€OMETPHUECKUX
PHP P https://m.edsoo.ru/d3alfe30
3a7a4
[IpsimoyromnbpHas cucrema
ooPA . cxropa. https://m.edsoo.ru/48db7058
[Ipocreiimme 3axaun B
KOOpJIuHATaX
25 Yroa Mex 1y BEKTOpaMH. bubnuoreka [IOK



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

CkansipHO€ ITpOU3BEACHUE
BEKTOPOB

https://m.edsoo.ru/725effc4

Beruncnenue yriioB Mexay

bubmmoreka [{OK

26 HPSIMBIMHU | TUIOCKOCTSIMH https://m.edsoo.ru/8efbe78e
KonTtponbHas paboTa o Teme

27 "BGK"II‘)OPI)I u K(I))OpZII/IHaTI)I B Brbmiorexa LIOK

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

MPOCTPAHCTBE
[ToBTOpEeHue, 0600IIeHNE U

28 CHUCTEeMaTU3als 3HaHHM. bubnuoreka [JOK
OcHoBHbIe HUTYpBI, HaKTHI, https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca INITaHUMETPUN
[ToBTOpEeHuE, 0600IICHNE 1

29 CHUCTEeMaTH3als 3HaHU. bubmuorexa [JOK
OcHoBHbIe (HUTYPHI, AKTHI, https://m.edsoo.ru/078cd184
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpEeHue, 0600IICHNE 1

30 cUcTeMaTu3alys 3HaHui. 3agauu bu6mmoreka [IOK
IUTAHUMETPUHU B METOIBI X https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHUE, 0600IICHNE 1

31 cucTeMaTu3anys 3HaHui. 3agauu bu6mmoreka [JOK
IUTAHUMETPUHU B METOBI X https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpEHUE, 0000IICHNE 1

32 CHCTEMAaTHU3aLMS 3HAHUM. bubmuoreka [JOK
OcHoBHbIe (HUrypsbl, HakThl, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepeOMETPHH

33 HToroas koHTpoJbHAsA paboTa bubnuoreka [IOK



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

https://m.edsoo.ru/ec24dfc2

34

[ToBTOpEHue, 0600IIeHNE U
CHUCTEeMaTU3alus 3HAHUI

bubmuoreka [JOK
https://m.edso0.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34



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

IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro 041ero 06pa3oBaHus
pe3yJibTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [TpuMeHSATh aKCHOMBI CTEPEOMETPUH H CIEJICTBHS W3 HUX MPH PEIICHUH
' TreOMETPUIECKUX 3a1a4
-3 OnepupoBaTh MOHATUSMH: MAPAJUIETBHOCTh W TEPIECHIUKYISIPHOCTh
' MPSIMBIX U IIOCKOCTEN
24 KnaccupummpoBaTh B3anMHOE pacroOKEeHUE MPSIMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATASMU: ABYTPAHHBIN YroJ, TpaHH JBYTPAHHOTO YTJa,
7.5 pedpo IBYrpaHHOTO yIiia, TMHEHHBIM YroJl IBYTPAHHOTO YIJIa, TpaaycHas
Mepa ABYTPaHHOIO yria
- OnepupoBaTh MOHATHAMU: MHOTOIPAaHHMK, BBIMYKJIbI M HEBBITYKIbII
' MHOTOI'PaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, IPaBUJIbHBI MHOTOI'PaHHUK
27 Pacnio3HaBaTh OCHOBHBIE BUABI MHOTOTPAaHHUKOB (MHMpaMuja, NpHU3Ma,
' MPSMOYTOJIBHBIN MapajuieJenume;, Kyo)
KnaccupunupoBaTb ~ MHOIOIpaHHMKHM, BbIOMpass ~ OCHOBaHUS  JUId
-8 K1accupuKauy  (BBUIYKIBIE M HEBBINYKJIbIE  MHOIOI'DaHHMKH,
' NpaBUIbHbIE MHOTOTPAHHUKH, TMPsIMbIE M  HAKJIOHHBIE IPU3MBI,
HapajuiesIeHIIIe/Ibl)
- g OnepupoBaTb HOHATHSAMMU: CeKyIas IUIOCKOCTb, ceueHue
' MHOTI'OI'PaHHUKOB
210 OOBACHATh  NPUHLMIIBI  TOCTPOCHHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' UCTIOJIb3YS] METOJ CIIEJIOB
CTpouTh Cce4YeHHs MHOTOTPAaHHUKOB METOJIOM CJEJO0B, BBIMOJIHATh
7.11 (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBbEMHBIX GUTYP:
BUJ| CBEPXY, COOKY, CHU3Y
212 Pemate 3a1aun Ha HaXO0X/I€HHE I€OMETPHUECKUX BEIMUYMH MO oOpa3imam

WK aJIropuTMaM, MNPUMCHASA HU3BCCTHBLIC AHAJIUTUYCCKUC MCETOJbI IIpHU




peIICHUU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha  BbIYMCIICHHC
paCCTOSIHI/If/’I MCXKIAY ABYMsS TOYKaMH, OT TOYKHU OO HpHMOﬁ, OT TOYKH OO0

IJIOCKOCTH, MCKAY CKPCIIUBAOIUMHUCA IMPAMBIMHA

7.13

Pemath 3a1aun Ha HAXO0XJICHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WIM aJrOpUTMaM, IMPUMEHSS W3BECTHBIC AHAIMTUYECKHE METOIbl TpHU
pEIIeHUN CTaHAAPTHBIX MATEeMaTHYECKUX 3a/lad Ha BBIYUCIICHHE YIJIOB
MEXy CKPEIIUBAIOIIUMUCS TPSIMBIMH, MEKIY HPSIMON U IJIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOIIAAM TMOBEPXHOCTEH MHOTOI'PAaHHUKOB
(mpu3ma, nupamMuaa) ¢ npuMeHeHreM (GopMyJ, BEIUUCISATh COOTHOLLIEHUS
MeXAy  IUIOLIalsiMHU MOBEPXHOCTEH, o0BbEMamMu 10/1I00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSAMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (Urypax, TMpeACTaBICHHYI0 Ha

yepTexax U pUCyHKax

7.17

[IpumensTs reomerpudeckue (PaxkTbl I PEIICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeoJiaraloiiX HECKOJbKO IIAaroB pElIeHUsl, €Clu YCIOBUSA

MIpUMEHEHHMs 3a/1aHbl B sIBHOU (hopMme

7.18

[IpumensaTs mpocTeiiliie MporpaMMHBIE CPEACTBA M JIEKTPOHHO-

KOMMYHUKaIIMOHHBIC CUCTEMBI ITPU PEHICHUN CTCPECOMETPHUICCKUX 3ada4d

7.19

[IpuBoAMTE TpUMEpHl MAaTEeMAaTUYECKUX 3aKOHOMEpPHOCTEH B MpPUPOJE U

KHU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[IpuMeHsATh MOTy4YeHHbIE 3HAHUS HA MIPAKTUKE: aHAIU3UPOBATh PeabHbIC
CUTyalldd M TMPUMEHSTh HW3YUYEHHBIE TMOHATHS B IMPOIECCe IMOMCKa
pelieHus MaTeMaTH4eCKU chopMyITUPOBAHHOM poOIeMBl,
MOJIETTUPOBATh pealbHbIE CUTYallUd Ha SI3bIKE T€OMETPHUH, HCCIEN0BATh
MOCTPOEHHBIE MOJENN C UCIOJIb30BAHUEM T€OMETPUUECKUX MOHATUN U
TeopeM, arrmapara airedpsl, pemaTh NpakTUIeCKHe 3a/lauu, CBA3aHHbIE C

HaXO0XKIACHUEM I'€OMCTPHUICCKUX BCIINYUH




11 KJIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOI
NPOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEero 0o1ero 06pa3oBaHus
pe3yJibTaTa
6 I'eomerpust
OnepupoBaTh NOHATHAMHU: [HJIHHIPUYIECKAs TIOBEPXHOCTH, 00pa3yromme
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LWJIMHIP, KOHUYECKas IOBEPXHOCTb,
' oOpa3yloliue KOHMYECKONW  IOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (HUJIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYSHHUS TEN BPALICHHSI
6.4 KinaccuduimpoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATHSMH: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTAa,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IIAPOBOTO CIIOS, BHICOTA
[IapOBOTO CIIOS, IIAPOBOM CEKTOP
66 Bobraucnare 0o0bEMBI M IUIOMIATM  TIOBEPXHOCTEH TeNl BpaimieHwHs,
' reOMETPUYECKUX TeJl C IPUMEHEHUEM (HopMyI
OnepupoBaTh NOHATHSMHM: MHOTOTPaHHMK, BIIMCaHHBIA B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BMCaHHAsT B MHOTOTPAHHUK WJTH TEJIO
BpallleHUs
6.8 BbluucnaTe  COOTHOLIEHMS MEXAy IUIOIAASMU IOBEPXHOCTEH H
' 00BpEMaMHU ITOJOOHBIX TENT
6.9 N306paxxaTs n3ydaemble QUIypbl OT PYKH U C IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbINonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BHUA CBEpXY, COOKY, CHHM3Yy; CTPOUTH CEUYCHHS Tel
BpALCHUS
W3BnekaTb, MHTEPIPETUPOBATH U MNPeoOpa3oBbIBATH HHGOPMAIHMIO O
6.11 IPOCTPAaHCTBEHHBIX TE€OMETPUYECKHX (UTypax, NpPeACTaBICHHYIO Ha
YyepTekax U pUCcyHKax
[TpumensTh reomerpuueckue (HakThl A PELICHUsS CTEPEOMETPHUECKUX
6.12 3aja4, MpearojararolliiX HECKOJbKO IIaroB pPELICHUs, €ClIU YCIOBHS
MIpUMEHEHUs 3aJIaHbl B SIBHOM Qopme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs Z[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBLIYMTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHCJIO, O6'b$ICHSITL, KakKMMH CBOMCTBAMU OHH

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO Napauleaenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MOHATUSAMU: JEKApTOBbI KOOPJIMHATBHI B IPOCTPAHCTBE,
BEKTOp, MOJYyJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
YroJl MEXKIy BEKTOpPAaMM, CKASIPHOE IIPOU3BEICHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuts cymMMy BEKTOpPOB M NMPOU3BEACHHE BEKTOpA Ha YMCIO, YroJl
MEXAYy BEKTOPAaMH, CKaJISIPHOE MPOU3BEACHUE, PACKIIAAbIBaTh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUEM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemrate mpocreiine TreoMeTpUYECKHE 3aJadyd  Ha  [PUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemats 3aJa4d Ha JA0Ka3aTCiIbCTBO MaAaTEMAaTHYCCKHX OTHOIIEHUHN U
HaXO0XJICHUC TCOMCTPUICCKHUX BCIWYHH I10 06pa3uaM WK aJIrTOpUTMam,
IIPpUMCHSA HU3BECTHLIC METO/IbI npu pPEUICHUHN CTaHIAPTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh mnpocTeliue MNporpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMEI ITPHU PCIICHHUU CTCPCOMETPHUUICCKUX 3ada4

6.22

[IpuBoUTE MpUMeEpPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUpOJIE U

KU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B HCKYCCTBEC

6.23

[IpuMmeHsTh TOJMY4YEHHbIE 3HAHHUSA Ha MPAKTUKE: AaHAJIU3UPOBATH
peayibHbIE CUTyallMd M TMPUMEHSATh W3YyYEHHBIC MOHITHS B IpOLECCce
MOMCKA pELIeHUsT MaTeMaTH4YeCKu CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pealibHbIE CUTYAIlMH Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C HCIOJIb30BAHUEM T€OMETPUYECKHUX TMOHSTUH U
TeopeM, armapara anreOpbl, pemars MPaKTHYeCKUe 3aa4i, CBSI3aHHBIE C

HaXOXXIACHUEM I'COMCTPUUCCKUX BCIIMYNH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbIE TOHATUS CTEpeoMeTpuu. Touka, HpsMasi, IIOCKOCTb, NPOCTPAHCTBO.
[lonsiThe 00  aKCHMOMAaTHYECKOM  TIOCTPOCHHUH  CTEPEOMETPHU:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3auMHOEe  pacrosiokeHHWe HOpsMBIX B IIPOCTPAHCTBE:  IEepECEKaroluecs,
napajulefibHble M CKpeuiuBaroiiuecss mnpsamMble. [lapannenbHOCTh NPSAMBIX U
IUIOCKOCTEH B  IPOCTPAHCTBE: MapajieNbHble MpsIMble B  MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSAMBIX, MapalieIbHOCTh MPSIMON M IUIOCKOCTH. YTIIBI C
COHAINpPABJICHHBIMH CTOPOHAMHU, YroJl MEXIy TMpsAMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapauleabHble MIIOCKOCTH, CBOWCTBA MapajuleIbHbIX
miockocted. [Ipocreiimne nmpocTpaHCTBEHHbIE (DUTYpBI HAa IUIOCKOCTH: TETpa’p,

KyO, MmapaJijiesienumne, NoCTpoOeHne CeueHnun

7.3

[lepnieHuKynIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpSMbBIE B
MIPOCTPaAHCTBE, MPsIMblE MapasliebHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEePIEHANKYIISIPHOCTH MPAMON U TJIOCKOCTH, TEOpEMA O IPSMOM MEPIIEHAUKYIISIPHOMN
IUIOCKOCTU. YTJbl B TPOCTPAHCTBE: Yrojl MeEXAy MNpsSIMOM U IUIOCKOCTBIO,
JBYIPaHHBIA yrOJI, JMHEWHBIA yroJ JByrpaHHoro yria. llepnenaukynsap u
HaKJIOHHBIE: PACCTOSHHME OT TOYKU A0 IUIOCKOCTH, PAcCTOSHUE OT MpsIMOU J0
IJIOCKOCTH, MPOEKIHUS (PUTYphl HA IMIOCKOCTh. [lepneHaAuKyIsIpHOCTh MIIOCKOCTEH:
MpU3HAK  MEePHEHAUKYISIPHOCTH  ABYX  mockocteil. Teopema o  Tpéx

NEepICHAUKYJIApax

7.4

[loHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHThl MHOIOIPAaHHHKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKAa MHororpaHHuka. Ilpusma: n-yrosipHas
npu3Ma, I'paHU U OCHOBAHMS IPU3MBI, NpsiMas U HAKJIOHHAs MpHU3Mbl, OOKOBas U
M0JIHAsI IOBEPXHOCTh Npu3Mel. [lapamienenunen, NpsMOyroJIbHbIN Mapajuienenumnes
u ero cBoiictBa. [Tupamupa: n-yronbHas nupaMmuza, rpaHd ¥ OCHOBAHUE MUPAMUJIBI,
O0KOBas U IMOJIHAS MOBEPXHOCTb MHMPAMM[IbI, NPaBUIIbHAS U yceUE€HHAs MUpaMUa.
OneMeHThl MNpu3Mbl W nupaMufpl. [IpaBUiIbHBIE MHOTOTPAHHUKHU: TOHSTHE
NPaBUJIBLHOTO MHOTOTPAaHHMKA, NpaBWIbHAs NpU3Ma M TpaBUIbHAs MUPaMUIa,
MpaBUJIbHASI TPEYTOJIbHAS MUPaMUa U TMPaBUIbHBINA TeTpasap, KyO. IlpeacraBienue

O HpaBHUJIbHBIX MHOI'OTpaHHUKAX: OKTA3Ap, AOACKASAP U HUKOCA3APYIUC CeuecHus




MIPHU3MbI U ITUPAMHUBI

7.5

CummeTrpusi B HOPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOH,
IJIOCKOCTH. DJIEMEHTBhl CHMMETPUU B MHUpPAMUJIAX, MapajuieJenuneaax, IpaBuibHbIX

MHOTI'OrpaHHUKax

7.6

Bbruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pé&Opa, auaroHanu, yrisl. Ilnomans
OOKOBOM IOBEPXHOCTH U TMOJHON NOBEPXHOCTU MPSAMOW MPU3MBIL, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW NMOBEPXHOCTH MpsiMON mpu3Msbl. [lnomanps 60koBoM
MIOBEPXHOCTH M IMOBEPXHOCTH IMPABUIBHOM NHMPAMHJBI, TEOpeMa O IUIOIIAJN

yceu€HHol nupamupl. [lonstue 06 06béme. OObEM UPAMUIbI, TPU3MBI

1.7

[Tono6Hble Tena B npoctpaHcTBe. COOTHOMIEHUS MEKY IIOUIAASIMU TIOBEPXHOCTEH,

00BEMaMHU TI0TOOHBIX TET

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yrolire HUINHAPHIECKONH MOBEPXHOCTH, OCh
UWIMHAPUYECKOH NOBepXHOCTU. LlMmuHap: ocHOBaHUS M OOKOBas MOBEPXHOCTb,

o0Opa3syromas 1 0Ch, TIONIaAh OOKOBOW U MOJTHON TOBEPXHOCTH

6.2

Konunueckast HoBepXHOCTh, 00pa3yromire KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYecKoi moBepxHocTU. KoHyc: ocHOBaHME W BeplIMHa, oOpasyolas U OcCbh,
IJI0IIa b OOKOBOW M TIOJIHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyromue u

BBICOTA4, OCHOBAHHA U OoxoBas IIOBEPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IIIOLIaAb MOBEpXHOCTH ceprl. B3anmHoe

PACIIOJIOKCHHUEC C(bCpI)I n IINIOCKOCTH, KacaT€jibHas IIJIOCKOCTh K C(bepe, IJ1omaab

chepsl

6.4

I/I306pa)KeHI/IC TCJI BpalllCHUA Ha IIJIOCKOCTH. PaSBépTKa OUJIMHApPA 1 KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI Bpall€CHUSA KW MHOI'OI'PAaHHHKOB. MHOFOFpaHHHK, ONVCaHHBIN

OKOJIO C(bepbl, C(bepa, BIIMCaHHAsA B MHOTOI'PAHHHK, WK TCJIO BPpAlllCHHA

6.6

[Tonsitne 060 o6béMe. OcHOBHBIE cBOlicTBa 00BbEMOB Ten. Teopema 00 oOBEME
NPSIMOYTOJIBHOTO Tapajienienunea u ciaeactBus w3 He€. OOBEM IMIMHIpA,

KoHyca. O0BEM 11apa u miouaab chepsl

6.7

Ilomo OHbIC TCI1a B MMPOCTPAHCTBCE. CooTHoOIICHUS MCXKIY momaaaMHu

MOBEPXHOCTEH, 00bEMAMHU MTOTOOHBIX T

6.8

Ceuenuss nuMiaMHIpa (MapajuleIbHO U MEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHyca

(HapaJ'IJ'IeJ'ILHOC OCHOBAHHIO U MPOXOIAAIICC UCPE3 BCpH_II/IHY), CCUCHUSA 1Iapa




Bexrop Ha muockocty U B mpocrpaHcTBe. ClI0KEHME W BBIYMTAHHUE BEKTOPOB.

YMHOXEHHEe BEKTOpa Ha uucio. Pa3nokeHue BEeKTOpa Mo TPEM HEKOMIUIAHAPHBIM

°9 BekTtopaMm. [IpaBmio napasmenenunena. PemeHune 3amad,  CBA3AHHBIX C
IIPUMEHEHHUEM IIPAaBUJI JCHUCTBUN C BEKTOpaMU
[IpssmoyronpHas cucreMa KoopAuHaT B mpoctpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreiimme 3amaun B KOOpAMHATax. YTroa Mexay BekTopamu. CkansipHoe

IMPOU3BCIACHUC BCKTOPOB. Brrancaenue YIJI0B MCXKAY MPAMBIMHA W IJIOCKOCTAMMH.

KoopanHaTHO-BEKTOPHBINA METOJI IIPU PELICHUH FEOMETPUYECKUX 3aa

IMPOBEPAEMBIE HA EI'D 10O MATEMATHUKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJIbTATaM OCBOCHUS

NpoBepPsIeMoOro OCHOBHOMH 00pa30BaTe/IbHOM NIPOrpaMMbl CPEAHEr0 00111ero
TpeOoOBaHUs o0pa3oBaHus

Brnanenne metomamMm J0Ka3aTenbCTB, AITOPUTMAMH pEIICHUS 3a7ad,
ymeHue (opMyaupoOBaTh M OINEPUPOBATh TOHATHUSIMH: OIPECICHHE,
akcuoma, Teopema, CIEeACTBHE, CBOWCTBO, MPU3HAK, J10Ka3aTeIbCTBO,
PaBHOCHIIbHBIE (OPMYITHPOBKH; IPUMEHSATh UX; YMeHUE (POPMYIUPOBATh
oOpaTHOE U TPOTHBOIIOJIOXHOE YTBEPXKACHHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BATh METOJI MAaTeMaTU4YeCKOW WHAYKIUU;
OPOBOAMTH JIOKA3aTeJbHbIE pPACCY)KJIEHUS TMPU pPELIeHUuW 3ajad,
OIICHUBATh  JIOTUYECKYIO  MPaBWJIBHOCTh  DPACCYXKICHHM;  yMEHHUE
OTIEpUPOBATh MOHATUSMHU: MHOXKECTBO, MOJMHOXECTBO, OINEpally Haj
MHOKECTBAMHU; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar Ui OMUCaHUs pealbHbIX MPOIECCOB U SABJICHUN U IPU PEIICHUN
3a/a4, B TOM 4YHCIE U3 JAPYruX Y4eOHbIX MPEIMETOB; YyMEHHUE
OTIepUpOBaTh MOHATUIMU: rpad, CBA3HBIN Tpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTb W OMNHUCHIBaTh Trpadbl Pa3IUYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaThb Fpa(bbl IIpH PCIICHUHU 3aaa4

YMmenue OIICpHUPOBaTh IMOHATUAMHA: HATYpPAJIbHOC YHCIIO, LCJIOC 4YHUCIIO,
CTCIICHb C LCJIbIM IMOKa3aTCJIEM, KOPCHb HaTypaJ'IBHOI\/'I CTCIICHH, CTCIICHDb
C palluOHaJIbHBIM IIOKa3aTcCJIEM, CTCIICHDb C JIECTBUTEIbHBIM
IIOKa3aTCJICEM, J'IOl"apI/ICI)M qucia, CHUHYC, KOCHUHYC )51 TAHT'CHC
NPOU3BOJIBHOT'O YHCJIA, OCTATOK IO MOAYIIIO, pPalMOHAJIBHOC 4YHCIIO,

HppalOHAJIIbHOC qucCio, MHOXXECTBaA HAaTypaJIbHBIX, OCibIX,




paluOHaJIbHBIX, I[GflCTBHTGJIbHBIX YHUCCII, YMCHUC HCIIOJIBb30BATh
MMpHU3HAKKU ACJIUMOCTH, HauMEHBIITNHA O6H_[I/II71 ACIIUTCIIb U HAMMCHBIICC
oOmiee kpaTHOe, anropuT™ EBKiIMIa mpu pelieHny 3a/1a4; 3HaKOMCTBO C
PasIMIHBIMHA IIO3UIIMOHHBIMU CucreMamMu CUMCIICHUA, YMCHUC
BEBIIIOJIHATL BBIYUCIICHHUE 3HAYECHUU U Hp606pa3OBaHI/I$I BI)Ipa)KeHI/Iﬁ co
CTeTeHs MU M Jiorapudmamu, mnpeoOpa3zoBaHus APOOHO-PAIMOHATIBHBIX
BBIPQKCHUI; YMEHHE ONEPUPOBATH MOHATHSMHU: IOCIEI0BATEIHHOCTD,
apudmernueckas nporpeccus, reoMeTpruYecKast nporpeccus,
OeCKOHEYHO yObIBaollas TeoMEeTpUYecKass [Mporpeccus; yMeHue
3a/1aBaTh MOCJEI0BATEILHOCTH, B TOM YHUCJIE C TTIOMOIIBIO PEKYPPEHTHBIX
dbopmyn; yMmMeHUE OMNEpPUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCIIO,
COHpSDKéHHBIG KOMIIJICKCHBIC YH1CJIa, MOAYJIb U apryMEHT KOMIIJICKCHOTI'O
yucina, ¢GopMa 3amucH KOMIUIEKCHBIX 4Hcell  (reoMeTpuueckas,
TpUrOHOMETpHUUecKkass U  anreOpanueckas); yMeTb  IPOU3BOIUTH
apI/I(l)MeTI/ILIeCKI/Ie )IGIZCTBI/ISI C KOMILUICKCHBIMH 4YHUCIIaMH;, HPUBOAUTH
IPpUMEPELI HUCITIOJIB30BAHUA KOMIIJIEKCHBIX YHUCCII, OIICpUpPOBATH
NOHATUSAMM: MaTpuma 2x2 u  3X3, onpeaeiauTeab  MaTpULbI,

F€OMETPUYECKUI CMBICIT OTIpeACTUTENS

YMeHue omnepupoBaTh MOHATUSMU: pPAlMOHAJBHBIC, HWPPALMOHAIBHBIE,
MoKa3aTejabHble, CTEMEeHHbIE, JIoTapu(MUUYECKHe, TPUTOHOMETPUUECKHE
yYpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMbI, yMEHHE OIEPUPOBATH
HOHSTUSIMU: TOXKIECTBO, TOKIECTBEHHOE NpeoOpa3oBaHHe, YpaBHEHHE,
HEPaBEHCTBO, CHCTEMa YPaBHEHHM M HEPAaBEHCTB, PAaBHOCUIBHOCTh
ypaBHEHUH, HEPABEHCTB U CHUCTEM; YyMEHHE pelllaTh YpaBHEHUS,
HEPAaBEHCTBA W CHCTEMBbI C IOMOIIBIO PA3IMYHBIX NPUEMOB; peEIIaTh
yYpaBHEHHUs, HEPABEHCTBA U CHCTEMbl C TApaMeTpPOM; MPUMEHSThH
yYpaBHEHUs, HEPABEHCTBA, UX CHUCTEMbl UIS PEHICHUS MaTeMaTUYECKUX

3a/laq U 3aJia4 U3 pa3JInIHbIX o0Onacreit HAYKH U peanLHoﬁ KHU3HHU

YMeHue onepupoBaTb HNOHATHAMM: (GYHKIUS, YETHOCTh (DYHKIMH,
HNEepUOMYHOCTb (DYHKIMM, OTPAaHUYEHHOCTb (PYHKIIMH, MOHOTOHHOCTh
¢GyHKIMH, SKCTpeMyM (GYHKLNHU, HauOoJIblllee U HaAUMEHbIlIee 3HAUEeHUS
(GyHKLIMHU HA IPOMEXYTKE, HEMIpepbIBHAs (PYHKIIMS, aCUMOTOTHI rpaduka
¢byHKLIMH, TIepBasi U BTOpas MPOU3BOJAHAs (DYHKIUU, T€OMETPUUYECKHH U
¢u3nyeckuif CMbBICT NPOU3BOJHON, MepBOOOpa3zHas, OINpeneEHHBIN
UHTETpajl; YMEHHE HaXOJIUTh ACUMNOTOTHI Trpaduka (QyHKIMH;, yMEeHUE

BBIUUCIISIT  MPOU3BOJAHBIC  CYMMEBI, IMPpOU3BCACHU, YaCTHOI'O n




KOMMO3HMIMU (YHKIUH, HAXOIUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GyHKUIMU; yMEHUE HAXOJUTh IMPOW3BOJHBIC 3JIEMEHTApHBIX (YHKIH;
YMEHHUE UCIOJIb30BaTh MPOU3BOIHYIO U HCCICIOBaHUA (DYHKIIHIA,
HAXOJIUTh HAWOOJBIINE M HAUMEHBIIUE 3HAYCHHS (QYHKIHI;, CTPOUTH
rpadMKi MHOTOYWICHOB C MCIIOJIb30BAaHWEM armapara MaTeMaTHYeCKOTO
aHaIM3a; IPUMEHATh MPOU3BOJHYIO JUISI HAXOXKICHUS HaMIIy4IIero
peuieHuss B NPUKIAIHBIX, B TOM YHCIE COLMAIBHO-DKOHOMUYECKHX H
(bu3nYecKrX 3a1adax; HaXOJUTh IUIOMATN U 00BEMBI (PUTY C TIOMOIIBIO
WHTETpaJia; MPUBOAUTH IPUMEPHl MAaTEMAaTUYECKOIO MOJEIUPOBAHUS C

OMO1IBI0 UG depeHIINaTbHbIX YPaBHEHUN

YMmenue onepupoBaTh NOHATUAMHU: Tpaduk GyHKIMM, oOpaTHas
GyHKIMSA, KOMNO3UIMSA (QYHKUMM, JuHEeHHas (yHKIUS, KBaapaTU4yHas
GbyHKIHS, panmoHanbHas byHKIMS, CTENIEHHAas GbyHKIMS,
TPUTOHOMETpUUECKHE  (QYHKIMH, OOpaTHblE TPUTOHOMETPHUYECKUE
GbyHKIMM, TOKa3aTenbHas U Jorapupmudeckas (QyHKIUU; YMEHUE
CTpOUTh TpadUKU H3YYEHHBIX (DYHKUIHN, BBIIOJIHATH MpeoOpa3zoBaHUs
rpa¢ukoB GYHKIIUNA, UCTIOIB30BaTh TpaUKu IS U3YyUEHUS MPOIECCOB H
3aBHCHUMOCTEH, IIPU pEIIeHUM 3aJad U3 JPYrux y4eOHBIX MPEIMETOB U
3aJa4 U3 peaJlbHOW JKM3HHU; BhIpakaTb (POpMyrIaMy 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; UCIOJIb30BaTh CBOHCTBAa U Trpaduku (yHKUMH a7
pelleHs] ypaBHEHHUH, HEpPAaBEHCTB U 3a/ad ¢ NMapaMeTpaMu; U300paxkaTh
Ha KOOPJIMHATHOM IJIOCKOCTM MHOXECTBA pELICHUH ypaBHEHMI,

HEPABCHCTB U UX CUCTEM

VYmenune pfiiatb TEKCTOBBIC 3adadd pa3HbIX THIIOB (B TOM 4YHCJIE Ha
IIPOLCHTHI, A0JW U 4YaCTH, Ha JBMXKCHHUC, pa60Ty, CTOUMOCTBb TOBApPOB H
yCIyr, HAJIOTH, 3aJa41 U3 obmactu YIipaBJICHUA JIMYHBIMHA U CEMEHUHBIMU
(I)I/IHchaMI/I); COCTaBJIAATh BBIPAXKCHUA, YPABHCHUS, HCPABCHCTBA U HUX
CUCTCMbI TI0 YCJIIOBHIO 3aJa4u, HCCICAOBATH IIOJYYCHHOC PCHICHUC U
OLCHUBATH HpaBI[OHOI[O6HOCTB pe3yiIbTaTOB; YMCHHC MOZICIUPOBATH
pCaJIbHBIC CUTyallUM Ha A3BIKEC MATCMATHUKHU, COCTABJIATH BBIPAKCHUA,
YpaBHCHHA, HCPABCHCTBA W HUX CHCTCMbBI TII0 YCJIOBHIO 3a4a4H,
HCCICAOBAaTh IIOCTPOCHHBIC MOJCIN C HCIIOJIB30OBAHUEM  allllapara

ayreOpbl, MHTEPIIPETUPOBATH MOJyYSHHBIH pe3ynbTaT

YmMmenue OICpHUPOBATh NMOHATUAMUA: CPECAHECC apI/I(i)MeTI/I‘-ICCKOC, MECIHaHa,
HanOOJIbIIEe n HaAaUMCHBIICC 3Ha4YCHUA, pa3max, Aaucnepcus,

CTAaHAApPTHOC OTKIOHCHHUC YHUCIIOBOTO Ha60pa; YMCHHUE HU3BJICKATD,




MHTEPIPETUPOBATh HH(OPMAINIO, TPEACTABICHHYI0 B TaOiHIax, Ha
ararpaMmmax, rpadukax, OTpa)karonryto CBOMCTBA pealbHbIX MPOIECCOB U
SIBJICHUI; TIPEICTABIATH UH(OPMAIHIO C TIOMOIIBIO TAOIUIl U THArpaMM;
MCCIIEI0BAaTh CTAaTUCTUYECKUE IAHHBIE, B TOM YHCJIE C IIPUMEHEHUEM
rpadU4ecKuX METOJOB W  DJIEKTPOHHBIX CPEACTB;  rpaduvecku
UCCIIEJIOBaTh COBMECTHbIE HAOJIOACHHS C IOMOINBIO JHUarpaMm

paccenBaHys U JIMHEWHON perpeccuun

YMeHHe OIepupoBaTh IOHATUSAMHU: CIydalHBIA ONBIT WM CIIy4alHOE
coObITHE, BEPOSTHOCTH CIIyYallHOTO COOBITHS; YMEHHE BBIYHMCIATH
BEPOSITHOCTh C HCIIOJIb30BAHMEM TpapUUecKUX METOJIOB; MPUMEHSThH
(opMyIbl CIIOXKEHHUSI M YMHOXXEHUS BEpOSITHOCTEH, (OpMyily MOJHON
BEPOSITHOCTH, popMyny bepHynnu, koMOuHaTopHbIe (DaKThl U POPMYIIBI;
OIICHUBAaTh BEPOSITHOCTU pealbHBIX COOBITUH; YMEHHE OIEepUpOBaTh
MOHATUSAMM: ClydailHas BeJNWYHMHA, paclpeiesieHue BEpOSTHOCTEH,
MaTeMaTH4eCKOe OKHMJIaHUE, NUCIEpPCHUs M CTaHJapTHOE OTKIOHEHHE
CllydailHOM BeNWYMHbBI, (YHKIUM paclpeieneHuss M  IUIOTHOCTH
PaBHOMEPHOTO, IIOKAa3aTCIIbBHOTO W HOPMAJIBHOTO  PACHpPENEICHUT;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEACICHUM A
peleHus 3a1a4; 3HAKOMCTBO C MOHATUSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX MCCIEJOBAHUI; YMEHHUE MPHUBOIAUTH MPUMEPHI
MPOSIBICHUS 3aKOHAa OOJIBIIMX YHMCET B HPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUAX; YMEHHE OIIEPUPOBATH NOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHMCIO COYETAaHWH, YHUCIO NEepecTaHoBOK; OuHOM HbioTOHa; ymeHHe
IPUMEHATh KOMOMHATOPHbIE (PAKTHI U pacCyKACHHUS Ul PELICHUs 3a/ay;
OLICHUBATh BEPOSITHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BCPOATHOCTHYIO MOACIIb U UHTCPIIPETUPOBATH HOJ'Iy‘leHHHﬁ pe3yibTaTt

YMeHue onepupoBaTh TMOHATUSMU: TOYKA, MpsiMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA YIJa, IUIOCKUNA Yroi,
JIBYTPAHHBIA yroJl, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS TMPSMBbIE,
NapajyieIbHOCTh U NEPHEHAUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJ
MEXIYy MPSMBIMU, Yol MEXAY MNPSIMOM M IUIOCKOCTBIO, YTOJ MEXAY
IJIOCKOCTSIMHU, PACCTOSIHME OT TOYKHU JO IUIOCKOCTH, PACCTOSIHUE MEXKIY
NPSIMBIMH, PACCTOSIHUE MEXY MIIOCKOCTAMM; YMEHUE UCTIOIb30BATh MPU
pellleHnU 3aJa4 M3y4YeHHbIEe (aKThl U TEOPEMbl MIAaHUMETPUHU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOMIETO MHpa; CTPOUTH

MaTeMaTUYCCKHUEC MOJACIN C INOMOUIBIO TCOMETPHUYCCKUX IMOHATUN U




BCJIMYWH, pCIIATh CBA3AHHLIC C HUMU NPAKTUYCCKUC 3aJa9n

10

YMeHue onepupoBaTh MOHATHUSAMHM: IJIOMIAAL GUTYpHl, 00bEM (UTYPHI,
MHOTOT'PaHHUK, NMPaBHJIGHBIA MHOTOTPAHHUK, CEYCHHE MHOTOIpaHHHKA,
Ky0, mapajuienenuiies, Npu3Ma, NUpamMuaa, QGurypa M IOBEPXHOCTH
BpalllCHUs, MWJIUHAP, KOHYyC, map, cdepa, iomans chepsl, IIomams
MOBEPXHOCTH THMPAMHJIBI, TPU3MBI, KOHyca, IWIUHApa, 00BEM KyOa,
HPSMOYTOJIBHOTO TapaJljIeNienuIe/ia, MUPaMUIbl, TPU3MBL, IMIMHIDPA,
KOHYyca, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUYCHUS KOHyCa M IMIMHIPA,
napajyieIbHbIe OCH  WJIM OCHOBAaHHIO, CEUCHHE Iapa, IUIOCKOCTb,
Kacaromasicsi cepsl, IMIUHIPA, KOHYCa; yMEHHE CTPOWTH CeueHHE
MHOTOTpaHHUKA, M300pakaTh MHOTOTPAHHUKH, (UTYPHI U TTOBEPXHOCTH
BpaIllEHHs, UX CEYCHUS, B TOM YHCIIE C IIOMOIIBIO AJIEKTPOHHBIX CPE/ICTB;
YMEHHUE TPUMEHSTh CBOWCTBA T€OMETPHUYECKHX (PUTYP, CAMOCTOSATEIHHO
(hopMyITHpOBATH OTPENEICHUS] H3y9aeMbIX (HUTYpP, BBIIBUTATh THIIOTE3BI
0 CBOWCTBaxX W NMPH3HAKaX T€OMETPUYECKUX (PHUTYp, 0OO0CHOBBIBATH WU
OTpoBepraTh MWX; YMEHHE MPOBOAUTH Kiaccupukamuio Guryp 1o
pa3IUYHBIM TpPU3HAKaM, BBIIOJIHATE HEOOXOAWMBIC JOTOJHUTEIBHBIC

MOCTPOCHHS

11

YMeHHne omnepupoBaTh TOHSATHSMH: JBH)KCHHE B IPOCTPAHCTBE,
napajuieIbHbI TEPEHOC, CUMMETPHSI Ha TUIOCKOCTH M B NPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHue MMOA00Ms, MOMO0OHBIE (HUTYpBHI; yMEHHE
pacro3HaBaTh paBHbIE M MOJMOOHBIC (HUTYpHI, B TOM YHUCIE B MPHPOJE,
UCKYCCTBE, apXUTEKTypE; HCII0JIb30BaTh T'€OMETPHUYCCKUE OTHOIICHUS
IpU PEUICHUW 3a/1a4; HAXOJUTh TEOMETPUYECCKHE BEIWYMHBI (JIMHA,
yroj, IUIOIMAAb, OOBEM) TpPU pEUICHHH 3a1ad M3 APYIHX Y4eOHBIX
NPEMETOB M U3 PEalbHOM KU3HU; YMCHUE BBIUYUCISTH T€OMETPUICCKHE
BEJIMYMHBI (JIMHA, YTOJI, IUIOmAab, OOBEM, IUIOMA]b TOBEPXHOCTH),
UCIOJIb3YS M3YydeHHbIE (OPMYJbl M METOJbI, B TOM YHCJE: ILUIOMIAb
HOBEPXHOCTU MHPAMHUIBI, TIPU3MBI, KOHYCA, MWIMHJPA, TUIOMAAb CHEpHI;
00BEM Ky0a, TPSAMOYTOJIBHOTO Mapajuleienurnesa, MUPaMUIbl, MPU3MBIL,
MWIMHApA, KOHYyCa, Iapa; yMEHHE HaxOJUTh OTHOIIEHHE OOBEMOB

HOJOOHBIX GuUryp

12

YMmenue ONCpUPOBATH NMOHATUAMU: IPAMOYI'OJIbHAA CUCTEMaA KOOpPJAUHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAHWHATBI BCKTOP4, CyMMa BCKTOPOB,
OPpOU3BCACHUC BCKTOpa Ha YHCJIO, PasIOKCHUC BCKTOpPa II0 6a3ncy,

CKaJIIpHOC TPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YI'OJ MCKIAY




BCKTOpaMH; YMCHUC HCIIO0JIb30BATh BGKTOpHBIf/i n KOOpI[HHaTHBIﬁ MECTO
IJie pCHICHUA TCOMCTPUYCCKHUX 3aJad W 3a4a4 JpYrux y‘-Ie6HLIX

IpeaMETOB
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YMmenune BbIOMpaTh MOIXOAALIMM METOA Ui pEIIeHUs 3a7adw,
IIOHUMAHHWE 3HAYUMOCTH MAaTEMaTUKH B U3Y4YCHUM IPHUPOJHBIX U
OOLIECTBEHHBIX IMPOIECCOB U  SIBICHUN; YMEHHE pAacClOo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHUE IIPUBOJUTH
IpUMEPBl MAaTEMaTUYECKUX OTKPBITUH POCCUHCKOM W  MHUPOBOHU

MaTeMaTH4E€CKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA EI'D I1O
MATEMATHUKE

IIpoBepsieMbIii 3J1eMEeHT COEPKAHUSA
Kon
1 Yucna v BIYMCICHUS
1.1 HarypaneHblie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
19 Paumonaneupie  uyuciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIpOOW, TPOICHTHI,
' OECKOHEUYHBIC TTEPHOMICCKHUE JPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apudmMeTnyecKuMu
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenens c 1enpIM nokaszareneM. CTeneHb ¢ pallMoHaIbHBIM NoKa3zareneM. CBoiicTBa
' CTCTICHH
L5 CuHyC, KOCHHYC W TaHT'CHC 4YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YHCJIOBOTO apryMeHTa
1.6 Jlorapudm gucna. JlecaTHaHbIC U HATYpaTbHBIC JOTapU (MBI
JlefictButenbHple  uyuciaa. ApudMETHYECKHE OTNepald C JeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnnxEHnble BHIYUCICHUS, PaBUiIa OKPYIJIEHUS, IPUKUIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHECHHUS
2.2 HppanmonanbHple ypaBHEHHS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKIe YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia CuCTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk Qynkiumn. BzanmHO oOpaTHBIE

3 ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HaueHWi QyHkumu. Hymm QyHKum.
3 [IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' MakcumMymbl 1 MHHAMYMBI (GyHKOuu. Haumbousblnee u HaWMeHbIee 3HAYCHUE
(GYHKIMHU Ha TPOMEXKYTKE
33 Crenennasi (yHKOMs C HATypaJibHBIM M IENBIM TOKa3areneM. EE cBoiictBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0i cTeneHn
3.4 Tpuronomerpruueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTsl rpadukoB ¢yHkiuil. CpoiicTBa  PyHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApudpmeTrrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHaamsa
4.1 [TpousBoanas pynkuun. [IpousBoaHbIC 2IEMEHTAPHBIX (PYHKITHI
[IpuMeHeHre TNPOM3BOTHOW K HWCCIEIOBAaHWIO (YHKIMI HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoskneHne HanOobIIer0o U HaUMEHBIIETO 3HAYCHUST (PYHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpamMmmsel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IMIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u NOBEPXHOCTH BPALLECHUS
7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET



