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HOACHUTEJIBbHAA 3AIIUCKA

Pabouas mporpamma yde6HOTO Kypca «I'eomeTpus» 6a30BOr0 ypoBHS sl 00yJarOIIIXCSI
10 —11 kmaccoB pa3paborana Ha ocHoBe dDeepanbHOTO rocyIapcTBEHHOIO 00pa30BaTEIbHOTO
CTaHJapTa CpeAHero ooduiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUH,
IPEABSIBISEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAIUIMH POCCUICKOTO 00pa3oBaHUSI.
Peanmu3zanuss  mporpamMMbl  0OecneuMBaeT — OBJIAJCHHE  KIIOYEBHIMM  KOMIIETEHIHSIMH,
COCTABJISIIOIMMH OCHOBY IUIi CAMOpa3BUTUS M HETPEPBIBHOIO OOpA30BaHUs, IENOCTHOCTH
OOILEKYIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIEHOTO PAa3BUTHS JIMYHOCTH 00yYarOIIIXCS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeoMETpUM Ha YpOBHE CpeaHero ooumero oOpa3oBaHUs
0o0yCIIOBJIEHa MPAKTHUYECKOW 3HAYMMOCTHIO METANpEeAMETHBIX U TPEAMETHBIX pPe3yJIbTaTOB
oOydeHUs TEOMETPHH B HAIPABICHUU JIMYHOCTHOTO PA3BUTHUA OOydaromuxcs, GopMupoBaHUS
(YHKIIMOHAJIBbHOW MAaTEeMaTU4YEeCKOW I'PaMOTHOCTH, HM3YyYEHHUS APYTruX YYEOHBIX IUCIUIUIMH.
Pa3Bute y oOywarommxcs NOpaBUIBHBIX MPEACTABICHUN O CYIHOCTH M MPOUCXOKICHUU
reOMETPUYECKUX aOCTpaKLMii, COOTHOLICHUN PEATbHOTO U UICAJIBHOI0, XapaKTepe OTPAKCHHS
MaTeMaTHYECKON HAYKOM SIBJIEHUU W MPOLIECCOB PEAIbHOTO MUPA, MECTE T€OMETPUU B CUCTEME
HayK M pOJIM MAaTEMaTUYECKOr0 MOJEIMPOBAHHUS B HAYYHOM TNO3HAHUU M B MPAKTHUKE
CHOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHUS yYAIIUXCSA, a TaKXkKe KauecTB
MBILUICHHS, HEOOXOIUMBIX JJISl a1alTalliid B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBisercst ogHMM K3 0a30BBIX IPEIMETOB Ha YPOBHE CPEIHEro OOIIero
o0Opa3oBaHusl, TaK Kak O0OECHEeYMBAET BO3MOYKHOCTb M3YyUEHHUS KaK JHUCLUUIUIMH €CTECTBEHHO-
HAy4YHOU HAIPaBJIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlorudeckoe MbIUICHHE, (GOopMHUpyeMoOe MpU H3yYEeHUH OOYYAIOIIMMHCS TOHSITHIHBIX
OCHOB T€OMETPUM M TIOCTPOCHUM LIETOYKH JIOTMYECKUX YTBEP)KIECHUH B XOJ€ pelIeHus
reOMETPUYECKHX 3a/lad, YMEHHE BBIIBUTaTh W OMNPOBEPraTh THIOTE3bl HEMOCPEACTBEHHO
HCIIOJIB3YIOTCS TPU PEUIEHMM 3a]ad €CTECTBEHHO-HAY4YHOI'O ILMKJIA, B YaCTHOCTH U3 Kypca
buzukm.

YMeHue OpUeHTUPOBATHCS B IPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX 00JaCTIX
JeSATENbHOCTH 4esioBeka. OpHUeHTalus yeloBeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXO0UMOe
YCIIOBHUE €T0 COLUAIBHOrO OBITHS, (hOpMa OTPAKEHHSI OKPYKAIOLIETO MUPA, YCIOBHE YCIEIITHOTO
MO3HAHUS u aAKTUBHOTO npeoOpa3oBaHus JNENUCTBUTEIBHOCTH. OnepupoBanue
MIPOCTPAHCTBEHHBIMHU 00pa3zaMu 0ObEIUHSIET pa3Hble BUIbI yUEOHON U TPYJOBOU J1€SITENBHOCTH,
SBIAETCA OJHUM U3 MPOo(ecCHOHATFHO BaXHBIX KayecTB, IO3TOMY aKTyalbHa 3ajada
(hopMupoBaHHs y 00y4arOIUXCs TPOCTPAHCTBEHHOTO MBIIIIJICHUS KaK Pa3HOBUIHOCTH 00pa3HOTO
MBIIIJIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B MOJTOTOBKE K MPAKTUYECKOW NESATEeIbHOCTH IO
MHOTUM HaIPaBIICHUSIM.

ens ocBoeHUs mporpaMmMbl yueOHOTO Kypca «l'eoMeTpusi» Ha 6a30BOM YPOBHE OOYUECHHS
— 00meo0pa3oBaTelbHOE U OOIIEKYJIBTYPHOE DPa3BUTHE OOYUYAIOIIUXCS Yepe3 0OecTeUeHHE
BO3MOKHOCTH MPUOOPETEHUSI U UCIIOJIIb30BAHUS CUCTEMATUYECKUX I€OMETPUYECKUX 3HAHUHM U
NeHCTBUH, CTIeNM(UIHBIX TEOMETPHH, BO3MOKHOCTH YCIICITHOTO TPOIOJDKEHUST 00pa30BaHMUs 10
CHEIHAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM HCIIOJIb30BAHUEM F€OMETPHH.

[Iporpamma o reomeTpun Ha 6a30BOM YPOBHE IpeIHA3HAUYEHA JJIs1 00y4JaromuXcs CpeAHen
LIKOJIbI, HE WCHBITHIBABIINX 3HAYUTEIbHBIX 3aTPYIHEHUH Ha YpPOBHE OCHOBHOTO OOILEro



oOpaszoBanus. Takum oOpa3om, oOyuarommecs Ha 0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIHE
MaTeMaTU4YeCKHE YMEHUs, CBsI3aHHBIE CO CHEIM(PHUKON TeOMETPHH U HEOOXOAUMBIE IS KU3HU B
cOoBpeMeHHOM o01ecTBe. Kpome 3T0ro, OHMu MMEIOT BO3MOXKHOCTh M3YyYUTh I€OMETpUI0 Ooliee
riyOOKO, €clii B JajbHEWIIeM BO3HUKHET HEOOXOAMMOCTh B T'€OMETPHUECKUMX 3HAHUSAX B
npodeccCHOHATBHON IeATETHHOCTH.

JlocTKeHHEe 1IesTd OCBOEHUS MTPOrpaMMbl 00€CIIeYnBaeTCsl PELLICHUEM COOTBETCTBYIOLIMX
3ana4d. [IpuoputeTHbIMU 3a1auaMu 0cBOeHUs Kypca «I'eomeTpun» Ha 0a30BoM ypoBHE B 10—11
KJIaccax sIBJISIOTCSA:

e (opMupoBaHHE NPEICTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOM KyJIBTYyphl M

OCO3HAHME €€ B3aUMOCBSI3H C OKPY)KAIOIIKUM MUPOM;

e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TeJlaX BpaLICHUS Kak o
BaXHEHIINX MaTeMaTUUYECKUX MOJENSIX, MO3BOJISIOUIMX ONMUCHIBATh U U3ydaTh pa3Hble
SIBJICHUS OKPY’KAIOLIETO MUPA;

e (QopmupoBaHHE YMEHMs pPACIIO3HABATh Ha UYEPTEkKaxX, MOJENIAX U B PEAIbHOM MHpE
MHOT'OI'PaHHHUKH U TeJla BpaIleHus;

e OBJAJICHME METOJaMM peUIeHHs 3ajJjad Ha [OCTPOEHUS Ha H300paKeHUsIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (QopmHupoBaHUE YMEHHS ONEPUPOBATH OCHOBHBIMU MOHATUSMH O MHOI'OTPAaHHUKAX U
TeJIax BpAIIEHUS U UX OCHOBHBIMHU CBOHCTBAMU;

® OBJAJICHHE AITOPUTMAMHU PEIICHHS OCHOBHBIX THUIIOB 3a7a4; (OpPMHUPOBAHHE YMEHHUS
IIPOBOJMTH  HECJIOXKHBIE  JIOKA3aTENIbHbIE  PAacCyXJE€HHS B  XOJ€  pPELICHUS
CTEPEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUUYECKUM COAECpKaAaHUEM;

® Dpa3BUTHE MHTEIUIEKTYaJbHBIX M  TBOPYECKMX cHocoOHocTell — oOydarommxcs,
M03HABATEJIbHON aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHUM, KpUTUYHOCTH MBIIIJICHUS;

e (dopmupoBaHue (PYHKIHMOHAIBHOW T'PaMOTHOCTH, PEJICBAaHTHOM TE€OMETPUU: yYMEHHE
pacrno3HaBaTh NPOSIBICHUS F€OMETPUUECKUX MTOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTE B
peanbHBIX JKU3HEHHBIX CUTYyallUAX M NPU H3YYEHUH APYTUX YUeOHBIX IPEIMETOB,
NPOSIBJIICHUS] 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYyIMpPOBAaTH UX Ha S3bIKE
F€OMETPUM U  CO3[aBaTh T[E€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOCHHBIN
reOMETPUYECKUN ammaparT sl pelieHHs MNpPaKTUKO-OPUEHTHPOBAHHBIX 3ajad,
MHTEPIPETHPOBATH U OIICHUBATH MOJTyUYCHHBIE PE3yIbTATHI.

OTnnunTeNbHOH 0COOEHHOCTHIO TPOrPaMMBI SIBJIIETCS BKJIIOUEHHE B KypC CTEPEOMETPUU B
Hayaje ero u3y4eHus 3a/1ay, pelraeMblX Ha YpOBHE MHTYUTHUBHOIO MO3HAHMS, U OIpeAeIEHHBIM
o0pa3oM oOpraHuM3oBaHHasi pa0OTa HajJ HHUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOIO U
IIPOCTPAHCTBEHHOTO  MBIIUICHHS, CTUMYJIUPYET NPOTEKaHWE HMHTYMTUBHBIX IPOLECCOB,
MOTHUBHPYET K JaJbHENILIEMY U3YyUEHUIO TIPEIMETA.

[Ipenmnourenune oTnaércss HAMNISIIHO-KOHCTPYKTHBHOMY METONYy OOy4Y€Hus, TO €CTb
TEOPETUYECKHE 3HAaHUS HUMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTh HPEIMETHO-NPAKTHUECKOM
NEeSATENBHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX NIPEACTABIECHUN Y YUalIUXCsl B KypCE CTEPEOMETPUN
MPOBOAMTCS 3a CYET pelIeHus 3a7ady Ha CO3JaHUe MPOCTPAHCTBEHHBIX OOpa3oB M 3a/lay Ha
ONIepUPOBAaHUE IPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue oOpa3a NMPOBOAUTCS C OMOPOH Ha
HaTJISIHOCTD, a ONIEPUPOBAaHUE 00PAa30M — B YCIOBUAX OTBJICUEHUS OT HArJISIHOCTH, MBICJIEHHOTO
M3MEHEHMsI €r0 HCXOJHOIO COAEp KaHuUs.

OcHoBHBIE conepkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «lIpsmble 1 IUIOCKOCTH B NPOCTpaHCTBe», «Tena Bpamenus», «BekTopsl u
KOOp/AMHATBI B IpOoCcTpaHcTBeY. DOpMUPOBaHUE JIOTUYECKUX YMEHUH pactpeiensieTcs He TOIbKO



[0 COJAEpXKaTelIbHbIM JIMHUSM, HO W MO TojJaM OOyueHHs Ha YpPOBHE CpEIHEro OOIIero
oOpasoBaHusl.

Conepxanue 00pa30BaHMsA, COOTBETCTBYIOIIEE NPEAMETHBIM pEe3yJbTaTaM OCBOCHUS
paboueil mporpaMMsl, pacpeAeaEHHBIM 110 roJjaM 00yueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
9TOOBl  OBJAJEHUE T'EOMETPUYECKHMMH TOHSATHSMH W HABBIKAMH  OCYIIECTBIISIIOCH
MOCJIEZIOBATENIbHO M TOCTYNATENbHO, C COOJIOJEHHEM IPHUHIMIIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMA BKJIIOYAIIMCH B OOIYI0 CUCTEMY T€OMETPHUYECKUX MPEICTABICHUN 00yJYaromuxcs,
pacmupss u yriayousis e€, o0pa3yst IpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reometrpun otBoauTcs 2 yaca B HeAento B 10 kiacce u 1 yac B Henento B 11
KJIacce, BCEro 3a JBa roja odyuenus - 102 yaeOHBIX yaca.



COJEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMble ¥ MUIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE MOHATUSA CTepeoMeTpuu. Touka, npsmasi, INIOCKOCTh, MpocTpaHCcTBO. 1lonATHE
00 aKCMOMaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHHU U CIESICTBHS U3 HUX.

B3anMHOe pacrosnoxeHue NpsMbIX B IMPOCTPAHCTBE: MEPECEKAOIIUECS, MTapaIeIbHbIE U
CKpeluBamomuecs npsaMble. IlapamienpHOCTs NPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
NapajijiesIbHbIE NpsSMbIE B IPOCTPAHCTBE; MapaJIENbHOCTh TPEX NPSAMBIX; MAPALIEIbHOCTh
OPSIMOW M IIJIOCKOCTH. YTJIBI C COHAIIPABICHHBIMM CTOPOHAaMH; Yrojl MEXAy NpSAMbIMH B
npoctpaHcTBe.  IlapamnenpHOCTh  IUIOCKOCTEH:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napaJijiesbHbIX IiockocTel. [Ipocreiime npocTpaHCTBEHHbIE (DUTYPHI HAa MIIOCKOCTU: TETPAdAP,
KyO, Mapajuiesenune; NoCTPOeHUE CeYEeHU.

[lepneHUKYISIpHOCTH OPAMOM M IUIOCKOCTH: NEPHIEHIUKYJISAPHBIE IpSAMbIE B
IIPOCTPAHCTBE, MpPSIMBIE MAPAJUICIIBHBIE MW MEPIEHAMKYISPHbIE K IUIOCKOCTH, IPHU3HAK
NEPIECHIUKYIIPHOCTH PSAMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON INIOCKOCTH.
VYIuIbl B IPOCTPAHCTBE: YIOJ MEXKAY IPSIMOU U IJIOCKOCTBIO; IBYTPAHHBIN YIOJ1, IMHEHHBIA Yroil
JIBYTpaHHOrO yria. [leprmeHauKynsip M HAKIOHHBIE: PAacCTOSHHE OT TOYKM 1O IUIOCKOCTH,
paccTostHie OT HPSMOM J10 TIOCKOCTH, MPOeKLus (PUryphbl Ha TIIOCKOCTh. IleprneHuKyaIsspHOCTh
IJIOCKOCTEN: MpHU3HAK MNEPHEHIUKYJISIPHOCTH  JBYX IUIocKocTed. Teopema o0  Tpéx
NEPIECHIUKYJIIpaXx.

MHororpaHHMKH

[lonsiTue MHOrOrpaHHUKa, OCHOBHBIE JJIEMEHTHl MHOIOIPAHHHKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOIOIPAaHHUKH; Pa3BEPTKAa MHOrorpanHuka. [Ipusma: N-yrojbHas npusma; rpaHu
Y OCHOBAaHMS MPHU3MBI; MIPsIMast U HAKJIOHHAS MIPU3MBL; OOKOBasl U MOJHAsI TOBEPXHOCThH PU3MBI.
[Tapamrenenumen, NpsMOYTOJIbHBIN MapajulesIeNues] U ero cBoucTea. Ilupamuaa: n-yronpHas
nupamMmuzia, TpaHM W OCHOBAaHHME NIHUpaMHJbl; OOKOBas W IOJHAs IOBEPXHOCTb IMUPAMUJbI;
IpaBWIbHAas M YyCEu€HHas MNMpamuaa. OJIEMEHTbl MNpU3Mbl W nupamuisl. llpaBunbHbIE
MHOTOTPAaHHUKHU: MOHATHE NPABUIBHOIO MHOIOIPDAHHMKA; IPAaBHJIbHAS IIPU3Ma W IPABWIIbHAS
NUpaMU/Ia; IpaBUIIbHAS TPEYroJibHAsi MUpaMua U IPaBUIbHBIN TeTpasap; Ky0. [IpencraBnenue o
MIPaBWJIbHBIX MHOTOTPaHHHUKAX: OKTa3Jp, A0JeKa’Ap U ukocalip. CeueHus Npu3Mbl U TUPAMHUJIBIL.

CuMMeTpuss B NPOCTPAHCTBE: CUMMETPHUsS OTHOCHUTEIBHO TOYKH, IPSIMOMW, IJIOCKOCTH.
DneMeHTBl CAMMETPUH B IMpaMuiax, Napajuieienunenax, paBuIbHbIX MHOTOT paHHUKAX.

Brruncnenue 351eMeHTOB MHOTOIPaHHUKOB: pE€Opa, nuaroHainu, yrisl. [lnomans 6oxoBoi
IIOBEPXHOCTH U NOJTHOM MOBEPXHOCTHU MPSIMOI PU3MBI, IJI0I1AJb OCHOBaHUM, TEOpEMa 0 OOKOBOH
MOBEPXHOCTU MpsIMOM mpu3Mbl. [lomaas O0KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPaBHIBHON
MMpaMHJIbI, TEOpEMa O Iiouaau yced€HHon nupamuabl. [lonstie 00 06bEme. O0bEM MHUpaMUIbL,
MIPU3MBL.

[lonobubie Tena B mpoctpaHcTBe. COOTHOLIEHMSI MEXAY IUIOIAJIMU IOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TE.

11 KUIACC

Tena Bpamenus



[Hunuuapuyeckas MOBEPXHOCTb, 0Opasyoliue IHIUHIPHUYECKOW TOBEPXHOCTH, OCh
LWIMHIpUYECKON noBepxHocTU. LnnuHap: ocHoBaHMs M OOKOBasi IOBEPXHOCTh, 00Opa3yroas u
OCb; IUIOIAAb OOKOBOM U MOJTHOM OBEPXHOCTH.

Konnueckass moBepxHOCTb, 00pa3ylolue KOHMYECKOW IOBEPXHOCTH, OChb W BEpIIMHA
KoHu4eckoil mnoBepxHocTu. KoHyc: ocHOBaHMe W BepiunHa, oOpa3yollas M OCh; IUIOIIAIb
OOKOBOW M TMOJHOM NMOBEPXHOCTH. YCEU€HHbII KOHYyC: 0Opa3yrolye M BBICOTA; OCHOBaHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: HeHTp, paauyc, AuaMeTp; IUIONIa[b HOBEpXHOCTH cdephl. Bianmuoe
pacroiiokeHue chepbl U INIOCKOCTH; KacaTeslbHas IIIOCKOCTh K cepe; Iiommasb chepbl.

N300paxkeHne Ten BpalleHUs Ha MI0CKOCTH. Pa3BépTka mummHApa U KOHYCa.

KomOuHamuu Tten BpalleHHs M MHOTOTPAaHHUKOB. MHOIOIpaHHHK, ONUCAHHBIM OKOJIO
cdepsl; chepa, BOUCAHHAS B MHOTOTPaHHUK, UJIH TEJIO BPAIICHUS.

[Tonsitue 00 oOBEMe. OcHOBHBIE CcBOWCTBAa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Tapajuiesienunena u cieactsus u3 He€. O0bEM HUIMHIpa, Konyca. O0BEM 1mapa
Y TUIOIIA b ChEPHIL.

[lonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOIIAJSMU [OBEPXHOCTEM,
00BEMaMHU ITOTOOHBIX TE.

Ceuennss nwiuHApa (MapaIebHO M NEPHEHIUKYJIAPHO OCH), CEYEHHA KOHyca
(mapanieabHOE OCHOBAHUIO U POXO/sIee Yepe3 BEPIIMHY), CEUEeHHUs 1Iapa.

BekTopbl H KOOPANHATHI B IPOCTPAHCTBE

BexTop Ha miockocty U B mpocTpancTBe. ClokeHUE U BBIYMUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4ucio. PasjoxkeHue BekTOpa MO TPEM HEKOMIUIAaHApHBIM BekTopam. IIpaBuiio
napajenenunena. Pemenue 3aaad, CBA3aHHBIX ¢ IPUMEHEHUEM NIPaBUII JEHCTBUI C BEKTOPAMHU.
[IpsamoyronbHas cucrema KoopauHat B mpocrtpaHcTBe. Koopaunatel Bektopa. IIpocreimue
3a7a4yd B KOOpAMHATaxX. Yrojl Mexay BekTopamu. CKalsipHOE IPOU3BEIECHUE BEKTOPOB.
Bbruncnenue yrioB Mexay OpsIMBIMH U IJIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIA METOJ IpH
pelIeHUH TeOMETPUUYECKUX 3a/1a4.



INIJTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JluyHOCTHBIE PE3yJIbTAaThl OCBOCHHS MPOrpaMMbl ydueOHOro mnpeamera «MareMaThka
XapaKTepU3yKTCS:

I'paxxnanckoe BocnuTaHue:

Cc(hOpMUPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMKM OOyYaromerocs Kak akTUBHOTO |
OTBETCTBEHHOT'O YJIeHA POCCHUHCKOro OOIIECTBAa, MPEICTABICHUEM O MAaTeMaTHYECKHX OCHOBaxX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIaHCKOro oOIecTBa
(BBIOOPBI, OMPOCHI M TIp.), YMEHHEM B3aMMOJICMCTBOBATh C COIMAIbHBIMH HHCTUTYTAMH B
COOTBETCTBHUH C UX PYHKIHUSIMH U HAa3HAYCHUEM.

ITaTpuoTHYeCcKOe BOCIMTAHME:

c(hOopMUPOBAHHOCTHIO POCCUHUCKON TPaXKTaHCKOH UIEHTUYHOCTH, YBaXKCHHS K MPOIILJIOMY 1
HACTOSIIEMY POCCUMCKOM MAaTEMATUKH, LIEHHOCTHBIM OTHOLIEHHUEM K JTIOCTHKEHUSAM POCCUMCKUX
MAaTEMAaTHKOB M POCCUMCKON MAaTeMaTUYECKON IIKOJbI, K UCIIOJIb30BAaHUIO ATUX JOCTHUKECHHI B
JIPYruX HayKax, TEXHOJOTHUAX, Chepax SIKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHWEM JYXOBHBIX IICHHOCTEW PpOCCHUHCKOrO Haponaa; cHOpMUPOBAaHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHUS, STUYECKOTO MMOBEACHUS, CBA3AHHOTO C NMPAKTUYECKUM ITPUMEHEHUEM
JOCTMKEHU HAyKH W JIESITEIbHOCTHIO YYEHOTO; OCO3HAHHEM JIMYHOTO BKJIA[Aa B MOCTPOCHHUE
YCTOMYUBOTO OYAYIIETO.

JcTeTnYecKoe BOCIUTAHNE:

3CTETUYECKHMM  OTHOLICHHWEM K  MHPY, BKJIKOYasg OACTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pPEIICHHH, pPACCYKICHUH; BOCHPHHUMYHBOCTHIO K
MaTeMaTHYE€CKUM acCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HAHUS B HMHTEpecax
310poBOTO U Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 30POBBIO
(3mopoBoe TUTaHWE, COAIAHCHUPOBAHHBIN PEKUM 3aHSATHUH W OTIbIXA, PEryNspHas (uznueckas
AKTUBHOCTD); (DM3MUECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JIEATCIBHOCTBIO.

TpynoBoe BocnnuTaHUE:

TOTOBHOCTBIO K TPYAYy, OCO3HAHUEM IIEHHOCTU TPYAOIIOOUS; MUHTEPECOM K pPa3InIHBIM
chepam mpoecCHOHAIBLHON JIEITEIbHOCTH, CBSI3aHHBIM C MATEMAaTHUKON M €€ MPUIOKCHUSIMU,
YMEHHEM COBEPIIaTh OCO3HAHHBIA BBIOOP OymyIei nmpodeccuu U peaan30oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC IJIaHBl; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMAaTHYECKOMY OOpa3OBaHUI0 H
caM000pa30BaHMIO HAa IPOTSHKEHUN BCEH KU3HH; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKUX 3a/1a4 MaTEMAaTUYECKOW HAaIIPaBICHHOCTH.

IK0JI0rHYecK0e BOCIIUTAHHE:

c(hOpMUPOBAHHOCTBIO JKOJOTHYECKON KYyJIbTYphl, MOHUMAHWEM BIHSHHS COIMAJIBHO-
SKOHOMHYECKUX IPOLECCOB HA COCTOSHHUE NPUPOJHOM M COLUHUAIBHOW Cpeabl, OCO3HAHHUEM
IO0AILHOTO — XapaKTepa  AKOJOTHMYECKUX  IpoOJIeM; OpHEHTAaluWed Ha  IpPUMEHEHHUE
MaTEeMaTHYECKUX 3HAHWUU JJIsi pElIeHUs 3a7a4 B 00JIACTH OKPYXKAIOIICH Cpebl, TIIaHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX ITOCIEACTBUM JJISI OKPYKAIOLIEN CPEBI.

IleHHOCTH HAYYHOI'0 TO3HAHUSA:



c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAYKW M OOLIECTBEHHOW MPAKTUKH, MOHUMAaHHEM MaTeMaTHYEeCKOW HAyKH KakK Cepsbl
YEJIOBEYECKOU JESATEIBHOCTH, 3TAllOB €€ Pa3BUTUSA U 3HAYUMOCTHU Ul Pa3BUTUS LIUBUIIM3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKHU U MATEMATUYECKOU KYJIbTYPOU KaK CPECTBOM ITI03HAHMS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH POEKTHYIO U UCCIIEN0BATEIBCKYIO EATEIIBHOCTD UHANBUIYAIBHO
U B IpYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertarpeMeTHBIE pe3yIbTaThl OCBOSHUS MPOTrPaMMBI y4eOHOTO mpenMeTa «MaTeMaTukay
XapaKTepU3yIOTCSl  OBJAJICHUEM  YHUBEPCAIBHBIMH  HO3HABAMENbHBLIMU  OelCEUsIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATIbHbIMU — Pe2yIamuUeHbIMU
0elcmeUusIMuU.

1) Vnusepcanvhvle noznasamensusle oeticmsus, obecneuusaom Gopmuposarue 6a306vix
KOCHUMUBHBIX NPOYECCo8 00yuarowmuxcsa (0ceoeHue memooos NOZHAHUSL OKPYICAOWe20 MUpa,
npuMeHeHue 102UYECKUX, UCCIe008ameNbCKUX Onepayuil, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble JlorMYecKue 1eHCTBUSA:

® BBIBISITh M XaPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKH MATEMATHUYECKHX OOBEKTOB,
MOHSITUI, OTHOLIEHUN MEXAY MOHATUSAMU; (HOPMYIHUPOBATH OMpEACNICHUs TMOHATHUH;
yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKAIIMH, OCHOBAHUS AJIsi 0000IIeHUs
Y CpaBHEHHS, KPUTEPHUU TIPOBOAMMOTO aHAIIH3A,

® BOCIPHUHHMATH, ()OPMYIHUPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbLHBIE H
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIE;

® BBIBIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H H IIPOTUBOPEUUs B (haKTax,
JIAHHBIX, HAOMIOACHUWSIX W YTBEPXKICHHSX; IPEJIaraTb KPUTEPHH JUJIS BBISBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEYMIA;

e JleJaTh BBIBOJIBI C HMCITOJIb30BAHHEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKTIOYCHUN, YMO3aKIIOUEHUH 110 aHAJIOTHUH;

® [IPOBOJUTH CAMOCTOSITENIFHO JJOKAa3aTeIhCTBA MATEMATUICCKUX YTBEPKACHUH (TIpsIMBbIe
M OT TMPOTHUBHOTO), BBICTPAMBATH ApPTYMEHTAIMIO, TPUBOAWTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKIICHUS U BBIBOIBL;

e BBIOMpaTh CHocoO perieHus y4eOHOW 3amauu (CpaBHHMBAaTh HECKOJBKO BapHaHTOB
peteHwst, BEIOMpaTh HanOoJee MOIXOANINNA C YIETOM CaMOCTOSTEIBHO BBIIEICHHBIX
KPUTEPHUEB).

ba3oBble ucciieg0BaTeIbCKUE NeHCTBHA:

® CNOJNB30BaThb  BONPOCHl  KaK  MCCIEIOBAaTENbCKUN  MHCTPYMEHT  IO3HAHUS;
(dbopMynHUpoBaTh BONPOCHL, (PUKCUPYIOIIHE MIPOTHBOPEUYHE, MPOOIeMy, YCTaHABIUBATD
HUCKOMOE W JaHHOe, (OPMHUPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOIO TO3UIIHIO,
MHEHHUE;

® T[POBOJIUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, HCCIIEAOBAHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHMYeCcKOro OOBeKTa, sBIEHUS, Npolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXKIY 00bEeKTaMH, SIBICHUSMH, POLIECCAMU;

® caMOCTOATeNbHO (OpMyIUpoBaTh O00OOIIEHMS M BBIBOJBI 1O  pe3yibTaTam
MPOBEAEHHOTO HAOIIOCHHS, UCCIIEIOBAHMS, OIEHUBATH JOCTOBEPHOCTh MOIYYEHHBIX
PE3YIBTaTOB, BBIBOJIOB U 000OIICHMIA;



MMPOrHO3UPOBATH BO3MOKHOC PAa3BUTHUC ITPOLECCCA, a TAKIKC BbIIBUTATH IMPCAIIOJIOKCHUA
O €TI0 pa3BUTUHN B HOBEIX YCIIOBUAX.

PaGora ¢ undopmanmeii:

BBISIBIISITH IeDUITUTHI MHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX JIJIsl OTBETa Ha BOIPOC U
JUISL peIICHHs 33/1a4H;

BBIOMpaTh HHGOpPMAIMIO W3 WCTOYHWKOB pa3jIMYHBIX THIIOB, aHAJIM3HPOBATH,
CHUCTEMATH3UPOBATh U HWHTEPIPETUPOBATH MH(POPMAIMIO PA3TUYHBIX BUIOB U (HOpM
NPECTABIICHHS,

CTPYKTYpHPOBaTh HMH(OpMAIMIO, TPEACTAaBIATE €€ B  pa3IuuHBIX  (opMmax,
WILTIOCTPUPOBATH TPaUIeCKH;

OLICHMBATh HAAEKHOCTh HMH(POPMALUH IO CaMOCTOSATENBHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vhueepcanvhvie KOMMYHUKAMUBHBLE OCUCMEUs, 00eCnedusarom coopmuposaHHocms
COYUATILHBIX HABBIKOG 00YYAIOUJUXCAL.
Oo0menue:

BOCIIPUHUMATh U (POPMYIMPOBATH CYXKJIEHHUS B COOTBETCTBUU C YCIOBUSMHU M LEISAMU
oOLIeHMs; ACHO, TOYHO, I'PaMOTHO BbIPa)kKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
IIMCBbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 XOAY PEIICHUS 3a7a4i, KOMMEHTUPOBATh
MIOJIy4ECHHBIA PE3YIIbTaT;

B X07Ie 00CYXJIeHUs 3a7aBaTh BOIPOCHI MO CYLIECTBY 00CYKAaeMOM TeMbl, IPOOIEMBI,
peniaeMoi 3a7a4y, BBICKA3bIBaTh UCH, HALIEJICHHBIE HA IIOUCK PELICHUS; COIIOCTABIIATh
CBOMU CYXJIEHUS C CY)KICHUAMU JPYrMX YYaCTHUKOB IMAJIOra, OOHApYKUBATh paziInyue
U CXOJICTBO TMO3UIMI; B KOPPEKTHOH ¢(opme (GopMynupoBaTh pa3HOINIACHUs, CBOU
BO3PaKEHUS,

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4M, DKCIIEPUMEHTA, UCCIIEIOBAaHUs, IPOCKTA;
CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIUIEHHSI ¢ Yy4ETOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEH ayUTOpHUN.

CorpyaHn4ecTBo:

MOHUMATh U UCTOJIb30BaTh IPEUMYILIECTBA KOMAHHON U MHIUBUYadbHOH paboThl IpH
pemeHnH y4eOHBIX 3a/1a4; MPUHUMATh 1eJIb COBMECTHOM JeATeTbHOCTH, TNIAHUPOBATh
OpraHU3alMI0 COBMECTHOM paboThl, pacmpeneisTh BUAbl padoOT, AOroBapuBaThHCA,
00CyX/1aTh MPOLIECC U Pe3ybTaT paboThl; 0000I11aTh MHEHUS! HECKOJIBKHUX JIIOJIEH;
y4acTBOBaTh B IPYNIOBBIX (popMax paboTsl (00CYKAeHHs,, 0OOMEH MHEHUH, «MO3TOBbIE
IITYPMBI» U UHBIE); BBINOJIHATH CBOIO YaCTh pabOTHI M KOOPAMHUPOBATH CBOM JIEHCTBUS
C APYrUMH YWICHAMHU KOMAaH[Ibl; OIICHWBATh Ka4eCTBO CBOETO BKJIA/a B OOIIUI MPOIYKT
110 KpUTEPHSIM, CHOPMYIIHPOBAHHBIM YYACTHUKAMU B3aUMOECHCTBUS.

3) Vuusepcanvrvie pezynsamuensie Oeticmeus, 06ecnevusarom opmuposanue CMolc06bixX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIUL.
Camoopranu3anusi:

COCTaBJIATh IUIAH, AJITOPUTM PELICHUS 3a/1a4H, BHIOMPATh CIIOCO0 peleHus ¢ yuéToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEUICHHI ¢ y4€TOM HOBOM HH(OPMALIHH.

CaMOKOHTPOJIb:

BJIaJACTh HaBBIKaAMU MMO3HaBaTEIILHOM pe(l)JIeKCI/II/I KaK OCO3HaHHusA COBCPHIACMBIX
HeﬁCTBHﬁ W MBICIIMTCIIBHBIX IIPOHCCCOB, HX PE3YJIbTATOB; BJIAJACTb crocodaMu



CaMOIIPOBEPKHU, CaMOKOHTpPOJIA IIPOLEcca M Pe3ysibTaTa PELICHUs MaTeMaTHYeCKOU
3a/1a4u;

® INPEABUACTb TPYAHOCTH, KOTOPBIE MOT'YT BO3HHMKHYTH IIPU PELICHHUH 3a]a4d, BHOCUTH
KOPPEKTHBHI B JACSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NaHHBIX, HANJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

® OIICHWBAaTh COOTBETCTBHE pE3yJIbTaTa LEIH W YCIOBUSAM, OOBSCHATH TNPHUYUHBI
JOCTHDKEHUS] WJIM HEJOCTHKEHUS pPE3ylIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIINOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBath NOHATUSIMH: TOUKA, IPsAMasi, INIOCKOCTb.

[IpuMeHATH aKCHOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX IIPH PEIIEHUU F€OMETPHUIECKHUX
3azad.

OnepupoBaTh NOHATUSAMHU: MAPAVIETBHOCTh U TMEPHEHAMKYISIPHOCTh MpPSIMBIX U
IJIOCKOCTEN.

KnaccuduuupoBaTh B3aMMHOE PacIiONOKEHHE MPSIMBIX U ITIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MNOHATUSMHU: JIBYTPaHHBIM Yroji, TrpaHU [ABYTPaHHOTO yria, pedpo
JBYTPAHHOI'O yIJIa; IMHEHHBIN yrojl IBYIPaHHOTO YIJIa; TpagyCcHas MEpa JBYTPAHHOIO yIJIa.

OnepupoBarh MOHATUSAMHU: MHOTOTPAaHHMK, BBITYKJIBIA M HEBBITYKJIbIH MHOTOIDAaHHUK,
3JIEMEHTHl MHOTOI'PaHHUKA, IPABUIIbHBI MHOTOI'PaHHUK.

Pacno3HaBaTh OCHOBHBIE B/l MHOT'OTPAHHUKOB (MHUpaMuja; MPU3Ma, MPSMOYTOJIbHBIN
napajuiesenunen, Kyo).

KnaccuduiupoBarh MHOTOTpaHHUKH, BbIOMpass OCHOBaHUS U1  KJIAcCU(UKALUU
(BBIIYKJIBIE M HEBBINYKJIbIE MHOTOTPAaHHMKH; IPAaBUJIbHBIE MHOIOTPAHHUKH; MpSIMbIE U
HAKJIOHHBIE MPU3MBbI, TapalJIeIeIUIIEbl).

OnepupoBaTh NOHATUAMU: CEKYIasi INIOCKOCTb, CEYEHNE MHOTOIPAaHHUKOB.

OOBACHATH MPUHLUIBI TTOCTPOCHUS CEUEHHI, UCTIONB3YSI METO]I CJIEIIOB.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJI€/IOB, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTeKU U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HAXOXKACHUE TEOMETPUIECKHUX BEJTMYMH 110 00pasliaM WM ajJrOpuTMaM,
IIPUMEHSIST U3BECTHBIC AHAIWTUYECKUE METOJBI NPU PEIICHUU CTAaHAAPTHBIX MAaTEMaTHYECKHX
3a/1a4 Ha BBIUMCIIEHHE PACCTOSHUN MEXIY JBYMS TOUKAaMH, OT TOYKHU A0 NPAMOM, OT TOUKH J10
IJIOCKOCTH, MEKIY CKPEIINBAIOIUMUCS TPSIMBIMU.

Pemrate 3a1aun Ha HAXOXKAEHNE T€OMETPUUYECKHUX BEJIMYMH 110 00pa3liaM WU ajJrOpuTMaM,
MIPUMEHSIST U3BECTHHIE AHAIUTUYECKUE METOJbl NMPU PEIICHWU CTAaHAAPTHBIX MaTEMaTHYECKHX
3a/lad Ha BBIYMCIICHHE VIJIOB MEXKIY CKPEIIMBAIOIIMMUCSA TMPSAMBIMU, MEXAYy NpSIMONH U
IJIOCKOCTBIO, MEXKY IIJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Bbruncnars 00bEMBI U TUIOIIAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (IpU3Ma, MUpaMuza) ¢
npuMeHeHHeM GOpMYJ; BBIYUCIIATH COOTHOLICHHS MEXY IJIOMIAAsIMHI TOBEPXHOCTEH, 00bEMaMHU
M0JTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSMU: CUMMETPUS B IPOCTPAHCTBE; ILIEHTP, OCb M IIJIOCKOCThb
CUMMETPHHU; LEHTP, OChb U TNIOCKOCTh CUMMETPHUH (DPUTYPBI.



N3Bnekath, MpeoOpa3oBbIBATH U MHTEPIPETHPOBATH WHPOPMAIIHIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (UTypax, MPEeACTaBICHHYIO Ha YEpTEkKaxX U pUCYHKaX.

[IprMeHsATh TeOMETpUUYECKHe (aKThl IS PEHICHUs CTEPEOMETPUYECKUX  3ajad,
npeanojararonux HECKOJIbKO IaroB pCHICHUA, €CJIU YCJIOBUSA NPHUMCHCHUSA 3a/laHbl B SIBHOU
dopme.

[TpuMeHATh TMPOCTEHIME MPOrPaMMHBIC CPEICTBA M DIICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHUCTEMBI IIPU PEUICHUN CTEPEOMETPHUUCCKUX 3a/1aY.

[IpuBoauTe, mHpUMEPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U KU3HH,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATs TOJIy4eHHBIE 3HAHMSA HA IPAKTUKE: aHAIU3UPOBATH PEAIBHBIC CUTyalUd U
NPUMEHSATh  HM3YYCHHbIE TMOHATHS B  MPOIECCe IMOWCKA PpEIICHHS  MaTeMaTH4eCKH
cOpMyYJIMPOBaHHOW TMPOOIEMBI, MOJCIUPOBATh pPEATbHBIC CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
HCCIIEI0BATh MMOCTPOCHHBIE MOJIEIN C HCIOIb30BAHUEM TI€OMETPUUYCCKUX TOHATHH U TEOPEM,
ammapara ajareOpbl; pemarh IPaKTHYSCKHE 3a/1a41, CBI3aHHBIC C HAXOXKICHUEM FeOMETPHUYCCKUX
BCIIMYHUH.

11 KVIIACC

OnepupoBaTh NOHATUSMU: HUJIUHAPUYECKAs IOBEPXHOCTh, 00pa3yIolie HUIHHIPUUIECKON
MOBEPXHOCTH; LWJIMHIP; KOHWYECKas MOBEPXHOCTh, 00pa3yloliHe KOHHYECKOH MOBEPXHOCTH,
KOHYC; chepruueckas TOBEPXHOCTb.

Pacrio3HaBath Tena BparueHus (LIHHADP, KOHYC, cdepa u 1map).

OOBSCHATH CIIOCOOBI TMOTYYCHUS TEJ BPAIICHUS.

KiraccupunnpoBaTth B3aMHOE pacrioyioxeHne cepbl ¥ INIOCKOCTH.

OrnepupoBaTh MOHSTUSIMHU: IIAPOBOM CEIMEHT, OCHOBAaHHME CEIMEHTA, BBICOTA CErMEHTA;
IAPOBOM CIIOH, OCHOBaHUE MIAPOBOTO CJIOS, BEICOTA IIAPOBOT'O CJIOS; MIAPOBOM CEKTOP.

Boeruncisate 00bEMBI U TUIOMIAM TTOBEPXHOCTEH TEJ BpAIICHUS, T€OMETPHUUECKUX TEJ C
npUMeHeHHeM (Gopmyi.

OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIUCAHHBIA B cdepy M OMHUCAHHBIA OKOJIO
cdepsl; chepa, BIUCaHHAsI B MHOTOI'PAHHHK WIIH TEJIO BPALICHHS.

BBI4ucasTh COOTHOIICHHSI MEXAY IUIOIAASIMU TIOBEPXHOCTEH M 00BEMaMH MOJJOOHBIX TEll.

N3o06paxats u3yuyaemble (UIYypbl OT PYKHM U C HPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIC) TUIOCKUE YEPTEXKH M3 PUCYHKOB IMPOCTHIX O0BEMHBIX (DUTYD: BUJ
CBEpXY, COOKY, CHH3Y; CTPOMTh CEUCHUS TEJI BPAIIICHUSI.

3Bnekarh, HHTEPIPETUPOBATh U MPEOOPa30BBIBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUrypax, IpeCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

OmnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE EHCTBUS CII0KEHHS BEKTOPOB, BHIYUTAHUS BEKTOPOB M YMHOXEHHUS BEKTOpa
Ha YKCJI0, O0BICHATh, KAKUMH CBOMCTBAMH OHU 00JIa/IaI0T.

[IpuMeHsTh IPaBHUJIO MapaJUIeICHHIIe/Ia.

OmnepupoBaTh MOHSATHAMH: JIEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOpP, MOIYJb
BCKTOpAa, PaBCHCTBO BCKTOPOB, KOOPAWHATBI BEKTOpPA, YIrojJ MCXKAY BCKTOpaMH, CKaJIAPHOC
MPOU3BE/ICHUE BEKTOPOB, KOJUTMHEAPHBIC U KOMILTAHAPHbBIE BEKTOPBHI.

Haxonuts cymMmy BEKTOPOB U IPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY BEKTOPaMHU,
CKaJIIpHOC MMPOU3BCACHUC, pAaCKIIAAbIBATE BEKTOP 110 ABYM HCKOJIJIMHCAPHBIM BCKTOpPAaM.



3amaBaTh IIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPIMHAT.

[IpumensaTp reomerpuueckue (axThl Ui PEIIEHUS CTEPEOMETPUUYECKUX — 3aj]ad,
MPEANOJIATaloIMX HECKOJIBKO IAroB pEIleHHs, €CIU YCIOBUS NMPUMEHEHHS 3alaHbl B SIBHOM
dopme.

Pemratn HpOCTCﬁIHI/IG TCOMETPUUICCKHUE 3aJlaur Ha IMPUMCHCHUC BECKTOPHO-KOOPAUHATHOI'O
METo/1a.

Pemrate 3aauuM Ha J0Ka3aTeIbCTBO MATEMATHUCCKUX OTHOIICHHUA W HAXOXKICHUE
TCOMETPUUCCKHUX BCIWYHH I10 o6pasuaM WK aJITOpUTMaM, NPUMCHAA U3BCCTHBIC METOJbBI IMPU
pEIIeHUH CTaHIAPTHBIX MAaTEMATHUYCCKHX 3a71a4.

[IpumeHATs mpocTellne MPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI ITPU PEIICHUH CTEPEOMETPUUECKHX 3a/1a.

[lpuBoaMTH TpPUMEpPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B MPHPOJAE € KHU3HH,
pacro3HaBaTh MMPOSABICHHUE 3aKOHOB T€OMETPHUU B HCKYCCTBE.

[IprMeHATh MOJyYeHHBbIC 3HAHHMS HA MPAKTHKE: aHAIW3UPOBATh PEajbHbIC CUTYyallUH H
NNPUMCHATH HN3YUCHHBIC IIOHATUA B mnmpounecce IIOHUCKa peamicHuA MaT€MaTN4YCCKN
chOopMyITUPOBaHHON MPOOIEMbI, MOJCIHUPOBATh pPEalbHbIC CHTYyalldd Ha SI3bIKE T'€OMETPHH,
HCCIIEIOBATh MOCTPOCHHBIC MOJEIH C HCIOJB30BAHUEM T'€OMETPUYECKUX MOHATHH M TEOPEM,
amrmapara anreOpbl; peniarth NPakTHYCCKHUE 3a1auH, CBSI3aHHbIC C HAXOXKICHUEM IeOMETPUICCKUX
BCJIIMYHNH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
KonTpoabnbie | IlpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
bub6moreka [IOK
! Bexettite B cTepeomeTpiio 10 https://m.edsoo.ru/1c209e37
5 [IpsiMbIE ¥ IITIOCKOCTH B TPOCTPAHCTBE. 12 1 bu6nmnoreka [IOK
[TapannenbHOCTh NPAMBIX U INIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHquKyIsApHOCTD NPSMBIX U 12 1 bu6nuorexa [IOK
IIJIOCKOCTEN https://m.edsoo0.ru/1c209e37
but6mmoreka [IOK
4 VYTIbl MEXTY TPSIMBIMH M TUIOCKOCTSMH 10 1 htts://m.eds0o.ru/1c209e37
but6mmoreka [IOK
> Mrororparit 11 1 https://m.edsoo.ru/1c209e37
. bubmuorexa [JOK
0 OOBEMEI MHOTOTPAHHHKOB o 1 https://m.edsoo0.ru/1c209e37
but6mmoreka [IOK
7 I1 : 4 1
OBTOPEHHE: CECUCHHUSI, PACCTOSHUS U YTJIIbI htts://m.eds00.ru/1c209637
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
NMporpaMMblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchl
bubmuorexa [IOK
! Tena ppateris 12 02 https://m.edsoo.ru/1c209e37
but6mmoreka [IOK
2 & 5 1.2
O6nemsr Ten https://m.edsoo.ru/1c209e37
bu6 OK
3 BekTopsl 1 KOOPJAMHATHI B IPOCTPAHCTBE 10 1 hgps:l;l/(r):l.e;jasg).ru 116209637
4 [ToBTOpenue, 06061IEHNE, 7 1 but6nmuorexa [IOK
CHUCTEMATH3aIMs 3HAHWMA https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O0 34 3.4 0
[MPOIT'PAMME '
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VYuutens, kateropusi KonreBa Huna IleTpoBHa, Biciias KBaIM(PUKAIIMOHHAS KATETOPUS




ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosan4yecTBo yacoB JJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTpoabnbie | IlpakTuyeckue
n/n Bcero H3YyYeHMS o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchbl
OCHOBHBIE TIOHATHUS CTEPEOMETPHUH:
TOUKa, TpsiMasi, MIOCKOCTb,
npoctpancTBo. [IpaBuiia
1 M300pakeHUsI HAa PUCYHKAX: 1 bubmorexa LIOK
P PHEYH . 02.09.2025  https://m.edsoo.ru/aecc77cd
M300pakeHUs TUIOCKOCTEH,
napaieNbHbIX IPSIMBIX (OTPE3KOB),
CEpeIMHBI OTPE3Ka
[Tonsatus: nepecexaromuyecs
2 IUIOCKOCTH, IIEPECEKAIOIMECS 1 bubmorexa IOK
> 1eP 05.09.2025 |  https:/m.edsoo.ru/2d8a9¢99
npsiMasi ¥ IIOCKOCTh
[MoHsTHS: TIepeceKaroInecs
3 IJIOCKOCTH, NEPECEKAIOLTUECS 1 bubmmorexa [IOK
1P H 09.09.2025 https://m.edsoo.ru/db685e73
npsiMasi ¥ INIOCKOCTh
3HAKOMCTBO C MHOI'OTpaHHHUKaMH,

4 n300pa’keHrue MHOTOIPAaHHUKOB Ha 1 bubnnorexa [IOK
PUCYHKaX, Ha MPOEKIIMOHHBIX 12.09.2025 | https://m.edsoo.ru/a63959ed
YepTeKax
HauvanwsHble cBeieHNS 0 KyOe u

5 MUpaMHJIe, UX Pa3BEPTKH U MOJICTU 1 bubmmorexa [IOK

PAMILLE, HX pasEep ACIH 16.09.2025 | https://m.edsoo.ru/b30dff38
CeveHuUs MHOTOT'PAaHHUKOB



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
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HavanpHble cBeieHHs 0 KyOe 1

6 nupaMujIe, UX pa3BEPTKH U MOIEIIH. bubamorexa [IOK
19.09.2025 |  https://m.edsoo.ru/3d8ffd32

CeueHust MHOTOTPAaHHUKOB
[TonsiTe 00 aKCHOMATHYECKOM

7 IIOCTPOEHUHU CTEPEOMETPUM: bubnuoreka [IOK
AKCUOMBI CTEPEOMETPUU U 23.09.2025 | https://m.edsoo.ru/Occ5c4fe
CJIEJICTBHS U3 HUX
[Tonstue 06 akcHOMATHYECKOM

8 MIOCTPOEHUHU CTEPEOMETPHH: bubnnorexa [IOK
aKCHOMBI CTEPEOMETPUH U 26.09.2025 | https://m.edsoo.ru/239c8ch4
CJIEJICTBUS U3 HUX
[TonsTre 06 akCHOMaTHYECKOM

9 IIOCTPOEHUHU CTEPEOMETPUH: bu6muoteka LIOK
aKCHOMBI CTEPEOMETPUU U 30.09.2025 | https://m.eds00.ru/65c6b106
CJIEJICTBUS U3 HUX
[TonsTre 06 akCHOMATHYIECKOM

10 MMOCTPOEHUH CTEPEOMETPUU: bubmuorexa [JOK
aKCHOMBI CTEPEOMETPUN U 03.10.2025 | https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3anMHOe pacnonoxeHue npsMbIxX

1 B IIPOCTPAHCTBE: NEPECEKAIOIINECH, bu6nuorexa [IOK
napajielibHbIE U CKPEIIMBAIOLINECS 07.10.2025 | https://m.edsoo.ru/1a2520f6
psiMbIe
[TapannensHOCTh MPSIMBIX U
TUTOCKOCTEH B MTPOCTPAHCTBE:

12 napaJulesIbHbIE MIPSIMBIE B bubmorera LIOK

10.10.2025 |  https://m.edsoo.ru/93ad36b3

MIPOCTPAHCTBE; MapauIeIbHOCTh
TPEX OPSIMBIX
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[TapannenbHOCTh MPSMBIX U
IUTOCKOCTEH B MPOCTPAHCTBE:

bubmuorexa [IOK

13
[NapamiensHOCTh NPSIMOI U 14.10.2025 | https://m.edsoo.ru/ee1d19b9
TIOCKOCTH
14 VYTIIBl C COHANPABICHHBIMU bubnnorexa [IOK
CTOPOHAMHU 17.10.2025 @ https://m.edso0.ru/9f4071b9
15 Yron mexny npsiMbIMU B bubnmnoreka [JOK
MIPOCTPAHCTBE 21.10.2025 | https://m.edsoo.ru/fe733862
16 Yron Mexny npsMbIMHU B bubnuorexa [IOK
IIPOCTPAHCTBE 24.10.2025 | https://m.edsoo.ru/2935a9a0
17 [TapajtenbHOCTB IIOCKOCTEN: bubnmorexa [IOK
IapaJuiesIbHbIE IIJI0CKOCTU 07.11.2025 | https://m.edsoo.ru/2e18f255
18 CpolicTBa napasuIeIbHbIX bubnnorexa [IOK
MJIOCKOCTEH 11.11.2025 | https://m.edsoo.ru/e504d656
[IpocTeiimme NpoCcTpaHCTBEHHBIC
19 (GUTypHI Ha TIOCKOCTHU: TETPAd buGnuorexa [JOK
P + TETPEAP, 14.11.2025 | https://m.edsoo.ru/4a28dc02
KyO, mapasienenumnesa
20 [TocTpoenue ceueHuit bubmmorexa [IOK
P 18.11.2025 | https://m.eds00.ru/1d434d0f
21 [Toctpoenue ceueHuit bubmmorexa LIOK
P 21.11.2025 | https://m.edsoo.ru/ec26fe5d
Kontponbhas pabota no teme
29 "[IpsiMbIe ¥ TUIOCKOCTHU B bubnmnoreka [JOK
npoctpancte. [lapamiensHOCT 25.11.2025 | https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH NPAMOUN 1
23 HHECKOj[H'};'Ie pneH WK ?1;1 HBIE bubmorexa LIOK
- TEPTIEHAMIY P 28.11.2025 | https://m.edsoo.ru/b19f6a5d

IpsIMbIE B IPOCTPAHCTBE
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[Tpsimble mapanienbHbIe U bubmmoreka [JOK
24
MEePIEHIUKYIISIPHBIE K TTIOCKOCTH 02.12.2025 | https://m.edsoo.ru/0ac11c95
o5 IIpsimble nmapasiensbHbie U bubimorexa [IOK
MEePHEHIUKYIISPHBIE K MIIOCKOCTH 05.12.2025 | https://m.edsoo.ru/ba545966
26 [Tpu3Hak neprneHaIuKyIspHOCTH bubnmoreka [JOK
IPSIMON U TJIOCKOCTH 09.12.2025 | https://m.edsoo.ru/f85bfc46
97 IIpu3HaK neprneHIuKyISpHOCTH bubnuorexa [IOK
IIPSIMOM U TIOCKOCTH 12.12.2025 @ https://m.eds00.ru/79165d15
28 Teopema o npsimMoit bubnuorexa [IOK
MePIEHIUKYIISIPHON TUIOCKOCTH 16.12.2025 | https://m.eds00.ru/635c5087
29 Teopema o mpsimoit bubnmorexa [IOK
MEePHEHIUKYISIPHON TIOCKOCTH 19.12.2025 @ https://m.edsoo.ru/bd3745f8
Teopema o npssmon
30 MePIEHINKYIISIPHON TUIOCKOCTH bubmxorexa LIOK
23.12.2025 | https://m.edso0.ru/7d18834b
PyGexHas koHTpOJbHAS paboTa
[lepnieHiuKyIsp ¥ HAKJIOHHBIE:
31 paccTosiHue OT TOYKHU 10 bubnnorexa [IOK
IJIOCKOCTH, PACCTOSTHUE OT MPSMOM 26.12.2025 | https://m.edsoo.ru/33c477d3
JI0 TIJIOCKOCTHU
[lepnieHuKyIAp U HAKIOHHBIE:
32 paccTosiHue OT TOYKHU 10 bubnnorexa [IOK
IUIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 30.12.2025 | https://m.edsoo.ru/66fefadd
JI0 TIJIOCKOCTHU
[lepneHuKyIsAp ¥ HAKIOHHBIE:
33 paccrosiHue OT TOYKHU 10 bu6bnuorexa [IOK
IUIOCKOCTH, PACCTOSIHUE OT IPSIMOM 13.01.2026 = https://m.edsoo.ru/a5b7b8e3

J0 IINIOCKOCTHU
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[leprieHquKyNIAp U HAKIOHHBIE:
paccTosiHue OT TOYKH 0

bubmuorexa [IOK

34
IUIOCKOCTH, PACCTOSIHUE OT IPSIMOM 16.01.2026 = https://m.edsoo.ru/dbee22bc
JI0 TUIOCKOCTHU
35 VYTIIBl B IPOCTPAHCTBE: YIOJ MEXKIY bubnnorexa [IOK
MPSIMOM M TNIOCKOCTBIO 20.01.2026 | https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIA yIrOJ bub6mmorexa LIOK
JIBYTPaHHOI'O yria 23.01.2026 | https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, TMHEHHBIA yroi bubnnorexa [IOK
JIBYTPAHHOT'O yTiia 27.01.2026 | https://m.edsoo.ru/c7c777ed
[TeprieHAMKYASIPHOCTD IIOCKOCTEM:
38 1} Esﬂaxﬂ neynei UKYJISIPHOCTH bubmmorexa LIOK
P P il P 30.01.2026 | https://m.edsoo.ru/ec3e2da3
JIBYX TUIOCKOCTEH
[TeprieHAMKYISIPHOCTD IIIOCKOCTEM:
39 1} §3Half[ neyneg UKYJISIPHOCTH bubmorera [JOK
P P 51 YIAp 03.02.2026 | https://m.edsoo.ru/ed9e2a8e
JIBYX IJTOCKOCTEH
IT i:
o | mmm——
P P uﬂ P 06.02.2026 | https://m.edsoo.ru/ba75dc57
JIBYX TUIOCKOCTEH
41 Teopema o TpEX mepreHANKYIIpax bubamorera LOK
P ™ prctAnyLIp 10.02.2026 = https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepneHANKYIISIpax brbmorexa LIOK
P P PHCHAIYAP 13.02.2026 @ https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepneHANKYISIPax bubmorexa LIOK
P Ry PHSHAMEYIED 17.02.2026 = https://m.edso0.ru/9f246736
44 KonTponbHas pabota no temam bubnuorexa [IOK
"[leprieHIUKYISIPHOCTD MPSMBIX U 20.02.2026 | https://m.edsoo.ru/5b971ef3



https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3

mockocteil" u "Yribl MexXay
MPSAMBIMU U TUIOCKOCTAMM"

[ToHsATHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI

45 MHOTOTPaHHHKA, BBITYKJIBIE U bubmorera [JOK
24.02.2026 | https://m.edsoo.ru/2d24e873
HEBBITTYKJIbIE MHOTOTPAHHUKH;
pa3BEpPTKa MHOTOTPAaHHUKA
IIpu3ma: n-yrosnbHas IpusMma;
TpaHU ¥ OCHOBAHUS MPU3MBI;
46 npsiMasi U HaKJIOHHAsS TPU3MBI; bubmorexa LIOK
27.02.2026 | https://m.edsoo.ru/b4ad63ad
OOKOBasl M MOJIHASI TOBEPXHOCTh
TIPU3MBI
47 [apamenenunen, NpAMOYTrOIbHBINA bu6muoteka LIOK
napasuieNienumne U ero CBoicTBa 03.03.2026 | https://m.edsoo.ru/8a7be683
[Tupamua: N-yroyibHas MAPaMHJIA,
I'PaHM ¥ OCHOBAHUE MTHPaMU/IbI;
48 6IC))KOBaSI Y TIOJTHAs HOBIG)pXH(fICTL bubamorera LOK
06.03.2026 | https://m.edsoo.ru/fblcd0a5
MUPAMHU/IBI; IPABUIIBHAS U
yceu€HHasi mUpaMuIa
[TpaBrIIbHBIC MHOTOTPAHHUKH
MIOHSITHE TTPABMIIEHOTO
MHOTOTpaHHUKA; IPaBUIbHAS
49 npu3Ma ¥ MpaBuiIbHASI MUPAMUIA; bubmmorera [JOK
10.03.2026 | https://m.eds00.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAS
MUPAMHJIA U TIPABUIIBHBINA TETPAdIP;
KyO
[TpencraBneHue o MpaBUIbLHBIX
50 MII;OII"LOFpaHHI/IKaXI oiTaaz[p, bubmorexa LIOK
13.03.2026 = https://m.edsoo.ru/a0fdd5bf

JOJICKAdIP U UKOCAIP.
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CummeTpust B IPOCTPAHCTBE:
CUMMETpPHUS OTHOCUTENIBHO TOUKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI

bu6nmmorexa [IOK

51
CUMMETpPUHU B IUPAMUJIAX, 17.03.2026 = https://m.edsoo.ru/b9e777d9
napasuieNienuneax, mpaBUiIbHbBIX
MHOTOTpaHHUKAX
Brruncienue 31eMeHTOB
52 MHOTOTPaHHUKOB: péOpa bubnuorexa [JOK
P + Peopa, 20.03.2026 | https://m.edsoo.ru/6cdbecef
JUATOHAJTH, YTJIbI
[Tnomaas GOKOBOM MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH MPSMOU
53 MIPU3MBI, TUIOIIA b OCHOBAHHMA bubmmorera [JOK
P > THIOTHAAL ’ 24.03.2026 = https://m.edso0.ru/37d84157
TeopeMa 0 OOKOBOM MOBEPXHOCTH
MPSIMOU MPU3MBI
[Tnomaas GOKOBOM MOBEPXHOCTH U
ITOBEPXHOCTHU IIPABUIIBHOU
54 MMAPaMHJIBI, TEOPEMa O TIIOIIAIH bubnuorexa [JOK
PANITARL, TEOP it 27.03.2026 | https://m.eds00.ru/5603¢30b
OOKOBOI OBEPXHOCTH YCEUEHHOMH
MTHPaMU/IBI
55 KonTponbHas pabora no teme bubmmorexa LIOK
"MHororpaHHukm" 07.04.2026 | https://m.edsoo.ru/a95f5c04
N bubmuorexka [IOK
%6 Houstie 00 0bseme 10.04.2026 | https://m.edso0.ru/7ad0020b
N bubmuorexa [IOK
57 OOBEM upamup: 14.04.2026 | https://m.edso0.ru/235171b3
N butmmoreka [IOK
58 OOBEM ipamup: 17.04.2026 | https://m.edsoo.ru/f47dfefd
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bubmuorexa [IOK

59 OOBEM mupamu el 21.04.2026 | https://m.eds00.ru/79¢10312
N bu6nmorexa LIOK
60 OObEM nHpaMHAL 24.04.2026 | https://m.edsoo.ru/2faadc3f
.. bubnmoreka [JOK
61 OOBEM MpH3MbI 28.04.2026 | https://m.eds00.ru/79853608
N but6mmoreka [IOK
62 OObEM MpHMEI 05.05.2026 = https://m.edso0.ru/1e053890
. bubnuorexa [IOK
63 OOBEM MpHMEL 08.05.2026 |  https://m.edso0.ru/482d3f51
64 Konrponbnas pabora o Teme bubnmorexa [IOK
"O0BEMBI MHOTOTPAHHUKOB" 12.05.2026 @ https://m.edsoo.ru/28a6573c
[ToBTOpenue, 06061IeHNE
65 CHCTeMaTH3alNs 3HAHUH. bubmuorexa [IOK
[TocTpoenue ceuenuii B 15.05.2026 | https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpenue, 06061IeHNE
CHCTeMAaTH3allNs 3HAHUI.
Beruncnenue paccTossHAN: MEXIY BuG 10K
nOIMOTEeKa
66 AABYMA VT OFIRAM, OT TOHIKH 10 19.05.2026 | https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKHU J0 TUIOCKOCTH,
MEXIY CKPEIUBAIOIUMUCS
MIPSMBIMU
bubnunorexa LIOK
67 Hrorosas kowTposbas pabora 22.05.2026 | https://m.edsoo.ru/b9146bc0
[ToBTOpenue, 06061IeHNE Eu6 LIOK
N nOINOTEKA
68 CHCTEMATHSATIA SHAHIH. 26.05.2026 | https://m.edso0o.ru/56765e8b

Boelunciienue yrios: Mexmy
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CKPEIIMBAIOIIMMHUCS MIPSIMBIMH,
MEXKy MPSMOM U TUIOCKOCTBIO,

JBYT'PAaHHBIX YIJIOB, YIJIOB MEXIY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68
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11 KIIACC

KoaunuyecTBo yacoB

DJIeKTpOHHbBIe nH(ppoBbIE

Ne Jara
Tema ypoka Kontponbheie | IpakTHyeckne oGpa3oBaTesIbHbIE
n/n Bcero U3y4eHH s
padoTsI padoThbI pecypcbl
Hunmuaap: ocHOBaHUS ¥ OOKOBast

1 IIOBEPXHOCTH, 0Opa3yromas u 1 bu6mmorexa LIOK
0Ch; TUIOHIAAL OOKOBOM U 02.09.2025 | https://m.edso0.ru/188f6216
HOJTHOM MOBEPXHOCTH
[{uinHapuyeckas MOBEPXHOCTb,

5 o0pazyromiye MUIUHIPUIECKOM 1 bubnuotexa [JOK
HIOBEPXHOCTH, OCh 09.09.2025 | https://m.edso0.ru/6054b8cl
[WJIMHIPUYECKOM MOBEPXHOCTH
N3ob6paxenne nuanHapa Ha
miockocTH. Pa3zéprka

3 mnHapa. CeueHus UINHApa 1 0.2 bu6mmorexa [IOK
(TMUTOCKOCTRIO, TAPAILIEILHON ' 16.09.2025 | https://m.edsoo.ru/016e25eb
WIH TIEPICHIUKYISIPHON OCU
UIMHAPa). BXoMHOW KOHTPOJb
Konnueckast mOBEpXHOCTB,

4 o0pazyrolire KOHnYeCKOu 1 bubnmoreka [IOK
IOBEPXHOCTH, OCh U BEpPLIMHA 23.09.2025 | https://m.edsoo.ru/c94ba09b
KOHMYECKOW TOBEPXHOCTHU
Konyc: ocHOBaHUE U BEpIIMHA,

5 o0Opazyromas 1 0Ch; IO b 1 bubnuorexa [JOK
OOKOBOI1 U MOJIHOM 30.09.2025 | https://m.edsoo.ru/897dd3b2
MOBEPXHOCTHU

5 Yced€HHbIN KOHYC: 1 bubmuorexa [JOK
o0pasyroIre 1 BBICOTA,; 07.10.2025 | https://m.edsoo.ru/1468bab3



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/016e25eb
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OCHOBaHUs U OOKOBas
MTOBEPXHOCTH

N300pakeHne KoHyca Ha
miockoctu. PazBépTka KoHyca.
Ceuenus KoHyca (IJIOCKOCTHIO,

bubmuorexa [IOK

! napajuieIbHOW OCHOBAHHIO, U 14.10.2025 | https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, IPOXOASAILEH
4yepe3 BEPLINHY)
Cdepa u map: meHTp, paguyc,

3 z[I/(IbaI\l;eTp' nnl())ulllaz[:p panuy but6mmoreka [IOK

’ 21.10.2025 | https://m.edsoo.ru/0341bc2b

MOBEPXHOCTHU Chephl
B3aumHoe pacrnionoxxenue

9 cepsl U TIOCKOCTH; bu6nmnoreka [IOK
KacaTeapHAas IUIOCKOCTh K 11.11.2025 | https://m.edsoo.ru/bed12a43
chepe; momanas cheps

10 N300paxkenue cepsl, mapa Ha bu6mmorexa [IOK
wiockocT. CeueHus mapa 18.11.2025 | https://m.edsoo.ru/bc15f7f2

11 KoMOunarus ten BpaiieHus u bu6nmuorexa LIOK
MHOTOIPaHHHKOB 25.11.2025 | https://m.edsoo.ru/3cefl0e5
MHOrorpaHHuK, ONMCaHHbBIN

12 okoo cepsr; chepa, bu6nmoreka [IOK
BIIMCAHHAs! B MHOTOTPaHHHK WU 02.12.2025 | https://m.edso0.ru/0b136158
B TEJIO BPAICHHS

13 [Tonstre 00 00bEMe. OCHOBHBIC but6mmoreka [IOK
CBOIcTBa 0OBEMOB TEI 09.12.2025 | https://m.edsoo.ru/26a03fb7

14 O0béM HMIMHIpa, KOHYCA. 0.2 bu6nnoreka [IOK
PyOexHBIN KOHTPOITb 16.12.2025 = https://m.edso0.ru/5513d87b



https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
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15

O06BEéM mapa u miomaas chepst

bu6mmoreka [IOK

23.12.2025 | https://m.edsoo.ru/d189bde2
ITonoOHbIE TENA B
" npoctpancTBe. COOTHOIICHUS BuGnmorexa IOK
MERLY Hﬂomi‘mw" 30.12.2025 | https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMHU
[MOTOOHBIX TENI
K
. F ;)HTpOJILHa;I pa?OT?; 32 TeMaM BuGmorexa LOK
Ter'J'Ia PPATICHILL 1 T IDBENbL 20.01.2026 | https://m.edsoo.ru/4a33a8ab
18 BekTop Ha II0CKOCTH U B bubnuoreka [IOK
IPOCTPAHCTBE 13.01.2026 = https://m.edsoo.ru/5caefclb
19 Clio’)keHHEe ¥ BbIYMTaHUE bubmuorexa [IOK
BEKTOPOB 27.01.2026 | https://m.edsoo.ru/23f4f089
20 VYMHOKEHUE BEKTOPA Ha YHUCIIO bubmmorexa HOK
P 03.02.2026 | https://m.edsoo.ru/dee379eb
30| reremmam o BuGimorexa LIOK
P paM. 10.02.2026 |  https:/m.edsoo.ru/a28fd74e
[TpaBuiio napasmienenumnena
2| nomenccons o oo uGmorera LIOK
p p A 17.02.2026 = https://m.edso00.ru/5a827900
C BEKTOpaMu
)z K;)O([))I[HH&THZ-B:KTOPHBH/I BuGmorexa LOK
MCT! IIpnu INCHUN
A TP P 24.02.2026 | https://m.edsoo.ru/d3alfe30
TEOMETPUYCCKHX 3a7a4
I
2% | roopmmar » mpoctpancTae buGmorexa LIOK
pA POCTp ' 03.03.2026 | https://m.edsoo.ru/48db7058

Koopaunats! BekToOpa.
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[IpocTeiimue 3ana4uu B
KOOpJIMHATaX

Yrois Mexay BEKTOpPaMH.

25 CkansspHO€E NTPOU3BENECHUE Bubmmorexa OK
10.03.2026 | https://m.edsoo.ru/725effc4

BEKTOPOB

26 Brruncnenue yrioB Mexay bu6nuoreka [IOK
HPSMBIMH U TFIOCKOCTSIMH 17.03.2026 | https://m.edsoo.ru/8efbe78e
KonTponbaas paborta o teme

27 ”BeropLI " K(I))Op,ILI/IHaTBI B bubmorexa LIOK

" 24.03.2026 |  https://m.edsoo.ru/77c22fc5

POCTPAHCTBE
[ToBTOpenue, 0600IIEHNE U

28 CHCTEMAaTH3aLIUs 3HAHUH. bubmuorexa [IOK
OcHoBHBIE PUTYPBI, PAKTHI, 07.04.2026 | https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca TUIaHUMETPHH
[ToBTOpeHmE, 0600MIIEHNE 1

29 CHCTeMaTH3alMs 3HAHUM. bu6nmoreka [IOK
OcHoBHBIE PUTYPBI, PAKTHI, 14.04.2026 | https://m.edsoo.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUN
[ToBTOpEeHme, 0600IIEHNE 1

30 CHCTeMaTH3alrs 3HaHUM. bubnmoreka [IOK
3a1auu TNIAHUMETPUUA U METO/IbI 21.04.2026 | https://m.edsoo.ru/7491efe0
UX pelleHus
[ToBTOpEeHME, 0000IIEHNE 1

31 CUCTEMAaTH3alMs 3HAHUH. but6mmoreka [IOK
3a1aun IIAHUMETPHH U METO/IbI 28.04.2026 | https://m.edsoo.ru/4dffda97
UX peIIeHus

39 [ToBTOpEHME, 0000IIEHNE 1 bu6nmmorexa [IOK
CHCTEMATH3ALMS 3HAHUM. 05.05.2026 | https://m.edsoo.ru/74b2ad91



https://m.edsoo.ru/725effc4
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OcHoBHBIE GUTYPBI, (DAKTHI,
TEOPEMBI Kypca CTePeOMETPHH

bubmuorexa [IOK
33 Hrorosas konTposbHas pabota ! . 12.05.2026 https://m.edsg).ru/e024df02
34 [ToBTOpEeHME, 0000IIEHNE 1 1 bu6nunoreka [IOK
cHUCTEMaTH3alMs 3HAHUI 19.05.2026 | https://m.edsoo.ru/f465d10e
OBILIEE KOJIMYECTBO YACOB I10 34 3.4

[NPOTPAMME



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

MPOBEPSIEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHON TIPOTPAMMBI

10 KJIACC
Kon o
IIpoBepsiemblie npeAMeTHBIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHOIl MPOrpaMMbI CpeHero 001ero 00pa3oBaHus
pe3yJibTara
7 I'eomeTpus
7.1 OnepupoBath MOHATUSAMH: TOUYKA, MPSAMasi, ITTIOCKOCTh
25 [TpuMeHSITh aKCHOMBI CTEPEOMETPHH U CIISICTBUS U3 HUX MIPH PELICHUN
' reOMETPUYECKUX 3324
23 OmnepupoBaTh MOHATHUAMU: MAPAJUIETBHOCTh M TEPHEHIUKYISIPHOCTD
' IPSIMBIX U IJIOCKOCTEHN
-4 KnaccuduuupoBaTh B3aMHOE pacroioXeHUe MPSAMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSMU: IBYTPAHHBIN yroJl, TPaHH IBYTPAHHOTO yIJa,
7.5 pebpo IBYrpaHHOrO yriia, JIMHEHHBIA Yroa JBYTPaHHOrO YIJa,
rpaaycHas Mepa JBYTpaHHOIO yria
OnepupoBaTh MOHATUSIMHU: MHOTOTPAHHUK, BBIMYKIIBIA M HEBBITYKIIBIHA
7.6 MHOT'OTpaHHUK, DIIEMEHTHI MHOTOT'paHHHKA, MPABMIIEHBIN
MHOTOTpaHHUK
27 Pacrio3naBaTh OCHOBHEIE BUBI MHOTOTPAaHHUKOB (TIHpaMuia, Ipu3Ma,
' MPSIMOYTOJIBHBIN Mapauieenuries, Kyo)
KnaccudunupoBaTe MHOTOTpAaHHUKH, BBIOWpas OCHOBaHHUS I
-8 kinaccubukanud  (BBIMYKJIbIE W HEBBINYKJIbIE  MHOTOTPAHHHKH,
' MpaBWIbHbIE MHOTOTPAHHUKH, TIPSIMbIE M HAKJIOHHBIE TPU3MBI,
napajuIeNIeTUTIe bl
- OnepupoBaTh  TOHATHUSAMH:  CEKylas  IUIOCKOCTb,  CEUCHHE
' MHOTOTPaHHHKOB
210 OOBSACHATH TPUHIUMBI TOCTPOCHUS CEYEHUH MHOTOTPAHHUKOB,

HCIIOJIB3YsA MCTO CJICOOB




7.11

CTtpouTh ce4YeHUsi MHOTOTPAHHUKOB METOJIOM CJEIO0B, BBINOJIHATH
(BBIHOCHBIE) IIJIOCKHE YEepPTeXH W3 PHUCYHKOB IPOCTHIX OOBEMHBIX

buryp: BUI CBepXy, COOKY, CHU3Y

7.12

PemraTs 3aa41 Ha HaXO0XICHHUE Tr’COMCTPUICCKUX BEJIMYHH 110 o6pa3uaM
HIIN aJIrOpUTMaM, MPUMCHASA M3BCCTHBIC AHAJIMTHYCCKUEC MCTOABI IpPHU
pe€iCHMKU CTAaHAAPTHBIX MATCMAaTUYCCKUX 3aaa4d Ha BbIYHUCICHUC
paCCTOﬂHI/If/'I MCXKAY ABYMs TOYKaMH, OT TOYKH 0 HpﬂMOfI, OT TOYKH OO

IMJIOCKOCTH, MCKAY CKPCIIUBAIOIIUMUCS ITPAMBIMHA

7.13

PemiaTe 3ama4n Ha HaX0XKICHUE TCOMCTPHUICCKUX BCIIMYUH I10 o6pa3uaM
HJIN aJIrOpUTMaM, MPUMCHAA MU3BCCTHLIC AHAJIMTHUYCCKUC MCTOABI IIPU
peuiCeHNU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbBIYUCIICHUC YTJIOB
MCKAY CKPCIINBAOIUMUCA NIPAMBIMU, MCKIY HpHMOI;'I 1 IIJIOCKOCTBIO,

MCIKAY INIOCKOCTAMU, ABYT'PAHHBIX YI'JIOB

7.14

Beruuciate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOIPaHHUKOB
(mpusma, mnHMpamuga) C [OpUMEHEHHEM  (GOpMYyJ,  BBIYHCIATH
COOTHOILEHUS MEXy IUIOIIAIIMU TOBEPXHOCTEN, 00bEMaMU MOT0OHBIX

MHOTI'OrpaHHUKOB

7.15

OneprpoBaTh MOHATUSAMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTb CUMMCTPUU, HEHTP, OCh U IIJIIOCKOCTh CUMMCTPUHU (I)I/Il“ypbl

7.16

W3Brnekarb, npeoOpa3oBbIBaTh M HWHTEPIPETUPOBATH WHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypax, MpeACTaBICHHYIO Ha

YyepTekax U pUCyHKax

7.17

[TpumeHaTh reoMeTprueckre GaKThl I PEIICHUs CTEPEOMETPUUECKUX
3a/a4, MPEANoiIaraluX HECKOJIbKO IIAaroB PEUIeHMs, €CIU YCIOBUS

MIPUMEHEHHUS 3a/1aHbl B SBHOU (hopme

7.18

IIpumensaTs npocTelme NpOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKUX

3aaa4

7.19

HpI/IBOI[I/ITB MMPUMCEPbI MATCMATHYCCKUX 3aKOHOM€pHOCTeﬁ B IpUpOAC U

JKHU3HH, paCllO3HABATh IIPOABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

7.20

[IpumeHATh TOMy4YEHHBIE 3HAHUS Ha TMPAKTHKE: AaHAITU3UPOBATh
peasbHble CUTyalldd U NPUMEHSTh WU3YYEHHbIE MOHITHS B IpOIECCe
MOKCKAa pEeIlIeHUsT MaTeMaTU4ecKH CGOPMYIUPOBAHHON MPOOIIEMBI,
MOJIETUPOBATh PealbHbIE CUTYAllUU Ha SI3bIKE T€OMETPUH, UCCIIEI0BATD

MMOCTPOCHHBLIC MOACIIN C UCIIOJIB30BAHHUEM I'€COMETPUUCCKUX MOHATUH U




TCOpPCM, allllapara anre6pbl, pemaTh NPaKTUICCKUEC 3a/la4r, CBA3aHHBIC

C HAXOXXACHUCM I'€COMETPUICCKUX BEJIMYHH

11 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yIbTATHI 0CBOCHHS OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero o01ero 0d0pa3oBaHus
pe3yJabTara
6 I'eomeTpus
OnepupoBatb HOHATUAMMU: WINHAPUYECKas IIOBEPXHOCTH,
6.1 o0pasyrolye HWINHAPUYECKOH MOBEPXHOCTH, LMIMHAP, KOHUYECKas
' MOBEPXHOCTh, OOpa3ylolIMe KOHHUYECKOW IOBEPXHOCTH, KOHYC,
cepuueckas MOBEPXHOCTh
6.2 Pacnio3naBatk Tena BpalieHus (LMIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTYYEHHUS TeJl BPALCHUs
6.4 Knaccugunuposats B3auMHOE pacnoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATHAMHU: IIAPOBON CErMEHT, OCHOBaHME CETMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOH CJIOH, OCHOBAaHHE IIAPOBOTO CIIOSI, BHICOTA
IIIAPOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Bbruncnsate 00BEMBI M IUIOIIAM MOBEPXHOCTEH TeNn BpallleHus,
' TeOMETPUYECKUX TEJI C MPUMEHEHUEM (hopMyIT
OnepupoBaTh NOHATHSAMH: MHOTOTPAHHUK, BIHMCAaHHBIH B chepy H
6.7 OIMCAHHBIN OKOJIO cdepsl, chepa, BIUCAHHAS B MHOTOTPAaHHUK WIIH
TEJIO BpaIlleHUs
6.8 BbIUnCIATE COOTHOLIEHMS MEXAY IUIOHIAJIMU IOBEpXHOCTEH U
' 00BpEMaMHU ITOTOOHBIX TENI
6.9 N300paxaTh n3yyaemble (GUIYpbl OT pyKH U C IPUMEHEHHEM IPOCTBIX
' YepTEKHBIX MHCTPYMEHTOB
BbImonHATE (BBIHOCHBIE) IIOCKHE YEPTEXH M3 PHCYHKOB MPOCTHIX
6.10 O00BEMHBIX (UTYp: BHUI CBEPXY, COOKY, CHH3Y; CTPOHTH CEUCHHS TEJ
BpaILCHUS
W3BnekaTb, MHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh MH(OPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (Urypax, MpEeACTABICHHYIO Ha

YepTekax U pUCyHKax




6.12

HpI/IMeHHTB reoOMETpUICCKUC (I)aKTLI IJIsL peHICHUSA CTEPCOMETPUICCKUX
3a7la4, MpeAnoJararolmmx HECKOJIBKO IIAroB peHICHUsd, €CIIN YCJIOBUA

NMPUMCHCHUSA 3aJIaHbI B SIBHOU (bopMe

6.13

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BbeInonHATE AEMCTBUS CIIOKEHUS BCKTOPOB, BbIYUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpAa HA YUCIIO, 06T>}ICH}ITL, KakKMMH CBOMCTBAaMH OHH

00J1a1a10T

6.15

[IpumMmeHsTH IpaBUIIO NapasuleIenueia NPy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTL HNOHATHUAMUA: ACKAPTOBbLI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BEKTOPOB, KOOPANHATBHI BEKTOPA,
yrojix MeExKAy BCKTOpaMH, CKaJIAPHOC TMPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BECKTOPLI

6.17

Haxoauts cymMMy BEKTOpPOB M IPOU3BEACHHUE BEKTOpA HA YUCIIO, YTOJ
MEX/y BEKTOpaMH, CKaJSIPHOE MPOMU3BEACHUE, PACKIAIBIBATE BEKTOP

10 IBYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aJIaBaTI) IIJIOCKOCTh YPAaBHCHHUEM B JIeKapTOBOfI CUCTEMEC KOOpAUHAT

6.19

Pemrate HpOCTef/'IIHHC TCOMECTPUUYCCKUC 3ala4yl Ha MPUMCHCHHC

BCKTOPHO-KOOPJAUWHATHOT'O METOda

6.20

Pematn 3aJadu Ha JO0Ka3aTCIIbCTBO MAaTCMAaTHUYCCKUX OTHOIIICHUH H
HaXO0XXIACHUC I'COMCTPHUICCKUX BCJIMYUH I1O 06pa3uaM HJIN AJITOpUTMAaM,
MIPpUMCHIA MN3BCCTHBIC MECTOABI npu peuicHUN CTaHAAPTHBIX

MaT€MaTUYCCKHUX 3aJa4

6.21

[IpumeHATs nOpoCTEHIIME IPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAI[UOHHBIE CHUCTEMBI IIPpU PELUIEHUU CTEPEOMETPUYECKUX

3aaa4

6.22

[IpuBOANTE MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKM3HU, PACIIO3HABATH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[lpuMmeHATh TONydeHHBIE 3HAHWS HAa MPAKTHKE: aHAIM3HPOBATH
peasbHble CUTYallud W MPUMEHSATh W3yUEHHBIE TOHATHUS B IpoIecce
MONUCKA pEUICHHUsS MaTeMaTHYeCKH C(HOpMYyIHPOBAHHOW MPOOIEMBI,
MO/JICIMPOBATh pealIbHbIe CUTYallMU Ha S3bIKE T€OMETPHUH, HCCIIEI0BATh
MOCTPOEHHBIE MOJIENIN C UCTIOIH30BAHNEM T€OMETPHUUECKUX MOHATUN U
TeopeM, armnapaTa ajareOpsl, perarh NpakTUIecKue 3a/1a4uu, CBI3aHHbIE

C HAXOKACHUCM I'€COMCTPHUICCKUX BCIINYNH




INPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMeHT CoiepP:KaAHUS

I'eomerpus

7.1

OcHOBHbIE NOHATHA CcTepeoMeTpuH. Touka, mpsiMasi, MIOCKOCTb, IMPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMAaTHYECKOM IIOCTPOCHHUH  CTEPEOMETPUHM:  AKCHOMBI

CTCPCOMCETPHUU U CICACTBUA U3 HUX

7.2

B3aumHoe pacmonokeHHe TOpSIMBIX B MPOCTPAHCTBE:  IEpeceKaroluecs,
napajulelibHble M CKpenuBaromuecs mnpsmble. [lapamiensHocTh HOpSAMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajlielbHble TNpPSAMbIE B IPOCTPAHCTBE,
MapaJJIEIbHOCTh TPEX MPSIMBIX, MAPALICTBHOCTh MPSIMON U TJIOCKOCTH. YTJIBI C
COHAIpaBJICHHBIMU CTOPOHAMM, YIrojad MCEXKAY MNOpsAMbIMU B MPOCTPAHCTBE.
[TapannenpsHOCTH TJIOCKOCTEM: MapaiyieIbHbIE IJIOCKOCTH, CBOICTBa
napajuleNIbHbIX —TUIOCKOCTel. [Ipocreiimuie mpOCTpaHCTBEHHBIE (UTYPBHI Ha

IUIOCKOCTH: TETpa’Ip, KyO, apauieienure/, TOCTPOSHHE CEYCHUI

7.3

[lepneHAuKyISApHOCTE NPSIMOM M IUIOCKOCTH: IIEPHIEHIUKYIISPHBIE IIPSIMBIE B
MIPOCTPAHCTBE, MpSAMbIE MApaAJUICNIbHBIE W MEPHEHIUKYISIPHbIE K IUIOCKOCTH,
MpU3HAK TEPIEeHIUKYIIPHOCTH TMPSMONH M IJIOCKOCTH, TeopeMa O MpsSMOi
MEPIEeHIUKYIIPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: Yroll MEXIy MPSMOMl U
IJIOCKOCTBbIO, ABYIPAHHBIM  YroJl, JIMHEWHBIA yrojd JABYTPAHHOTO  yIJia.
[leprieHauKyNSp U HAKJIOHHBIC: PACCTOSIHUE OT TOYKH JIO MJIOCKOCTH, PACCTOSTHUE
OT MPSMOH 710 TNIOCKOCTH, MPOEKIUS (PUTyphl Ha IUIOCKOCTH. [leprieH IuKynspHOCTh
IUIOCKOCTEH: MpHU3HAK MEPHEeHAMKYIIPHOCTU JBYX IUIockocTe. Teopema o Tpéx

MEPIEHIUKYIIPAX

7.4

[loHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOI'OIDAaHHHUKA, BBIITYKJbIE H
HEBBIITYKJIbIE MHOIOI'PAaHHMKH, Pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrosbHas
NpU3Ma, TPAaHU U OCHOBaHMS NMPHU3MBI, IpsiMasi U HAKJIOHHAS NPU3MBI, OOKOBas U
IIOJIHAS IIOBEPXHOCTh IIPU3MBL. Iapamenenurnen, IIPSAMOYTOJIBHBIN
napajuiejienumnes U ero comcrsa. Ilupamuna: N-yrojbHas nupaMuia, rpaHd U
OCHOBaHHE MUPaMH/JIbl, OOKOBAas U MOJIHASI TOBEPXHOCTh MUPAMU/IbI, IPABUIbHAS U

yceqéHHaﬂ nmupamMuja. DJ1eMEHTEI OpusMbl W  ITUPAMUBL. Hp ABUJIBHBIC




MHOTOTPAaHHUKU: TOHSATHE MPABWJIBHOTO MHOTOTPAHHMKA, TPAaBUIbHAS MPU3Ma U
MpaBWibHAs NUPaMUJA, IpaBWIbHAS TPEYroyibHasg MNUPaMHIa M IPaBHIbHBIHA
terpasap, KyO. IlpencraBienne o MNpaBWIBHBIX MHOTOTPAHHUKAX: OKTa’dp,

noaeKa’ap u ukocadapyrue CeueHus MPU3Mbl U TUPAMHUJIBI

7.5

CummeTpusi B TMPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, TIPSIMOM,
IJIOCKOCTH.  JJEMEHThl CHMMETPHH B THUpaMUAaxX, MapauieNeNuIe1ax,

IMMPpaBUJIbHBIX MHOI'OI'PpaHHUKAX

7.6

Beruuciienue >1€MEHTOB MHOTOTPaHHMKOB: p&Opa, AuaroHanu, yrisl [liomans
OOKOBOH TOBEPXHOCTH W TOJHOM MOBEPXHOCTH NPSMOM HPU3MBI, IUIOIAIb
OCHOBaHHUH, TeOpeMa 0 OOKOBON MOBEPXHOCTHU MPsIMOM pu3Mbl. [Inomans 60koBoit
MIOBEPXHOCTU M IIOBEPXHOCTH IPABUIBHOW NUPaMUIbl, TEOpEMa O IUIOLIAAN

yceuénnoi nupamuabl. [Tousitue 06 06bEMe. OOBbEM MUpaMUIbI, TPU3MBI

7.7

[Tomo6ubie Tenma B mpoctpaHcTBe. COOTHONIICHUS MEXIY  IUIOMIAISIMU

MMOBEPXHOCTEN, 00bEMaMH TIOJJOOHBIX TEI

11 KUIIACC

Kon

IIpoBepsieMblii 3J1eMeHT coIePKAHMS

6

I'eomeTpus

6.1

HI/IJ'II/IHI[I)I/I‘IeCKaH IOBCPXHOCTD, 06pa3yfoume HHHHHHqueCKOﬁ ITOBCPXHOCTH,
OChb HHHHHHPHHGCKOﬁ ITOBCPXHOCTHU. ]_[I/IJ'II/IH,I[pZ OCHOBaHMSI U OOKOBasg

MOBEPXHOCTh, 00pa3yrolias U 0Ch, IIIOIIA b OOKOBOI U MOJIHOM MOBEPXHOCTH

6.2

Konnueckasi TOBEpPXHOCTh, 0OO0pa3yronIe KOHUYECKONW TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON OBEpXHOCTH. KOHYC: OCHOBaHWE W BepIIMHA, 00pa3yroIas
U OCh, IUIOMAAb OOKOBOM W TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIM KOHYC:

06p33yfonme M BbICOTA, OCHOBAHUA U OoKoBas IOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, iIMaMeTp, IIIOIIalb TOBEPXHOCTH chephl. B3anmuoe

PACIIOJIOXKCHHUC C(bepbl K IINIOCKOCTH, KaCaTCJIbHasd INIJIIOCKOCTb K CQ)epe, omaiab

chepor

6.4

N300paxkeHue Te BpalieHus Ha III0CKOCTH. Pa3BépTka MIMHApPa U KOHYCa

6.5

KomOunanuu Tenm BpamieHuss ¥ MHOTOIPaHHUKOB. MHOTOTrpaHHUK, ONMUCAHHBIN

okoJo cepsl, chepa, BicaHHAs B MHOTOTPAHHUK, UJIH TEJIO BPaIIeHUS

6.6

[Tonsitue 06 06bEMe. OcHOBHBIE cBOicTBa 00bEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajuiesienunena u ciueactsus u3 He€. OOBEM nwImMHApA,

KoHyca. O0BEM 1apa u miomaab chepsl




6.7

HOI[O6HBIC TCJIa B  IMPOCTPAHCTBE. CooTtHomeHus MCXKAYy IUIomaaiaMu

MOBEpXHOCTEH, 00BEMaMU MOAOOHBIX TET

6.8

Ceuenuns OUINHApPAa (napannenLHo U HNCPHCHAUKYIISIPHO OCI/I), CCUYCHHsSI KOHYCa

(napanneanoe OCHOBAHUIO U IIPOXOAAIICC YCPE3 BepH_II/IHY), CCUCHMU 1Iapa

6.9

BexTtop Ha miockocty u B mpocTpaHcTBe. CII0KEHHE M BBIYMTAHHME BEKTOPOB.
YMHO)KeHue BEKTopa Ha yncio. Pa3noxeHne BeKTopa 1o TpéM HEKOMILJIaHAPHBIM
BekTopaMm. llpaBuno mnapamnenenunena. PemeHune 3amad, CBSI3aHHBIX C

IIPUMEHEHUEM IIPAaBUII JCHCTBUI C BEKTOpaMU

6.10

[IpsmoyronbHasg cucrema KOOpAMHAT B HOpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreitmve 3amaun B KOOpAMHATaX. YToil Mexay Bekropamu. CkalspHoe
MPOU3BEICHUE BEKTOPOB. BBIUMCIEHHE YIIIOB MEXIY NPSAMBIMHA U MJIOCKOCTSIMHU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIICHUHA F€OMETPUYECKUX 3a1a4




ITPOBEPSAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI CPEJTHETO
OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K NMPeIMETHBIM pe3yJibTaTaM
O0CBOEHHSI OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl CpeIHero
o011ero oopazoBaHus

Brnanenue meromaMu OKa3aTeNbCTB, aJrOPUTMAMHU PEIICHHS 3ajad;
yMeHHEe (QOpPMYIMPOBaTH W OINEPHUPOBATH TOHITHAMHU: ONpEICIICHUE,
aKCMOMa, Teopema, CJIEACTBHE, CBOWCTBO, NMPHU3HAK, JTOKA3aTEIHCTBO,
paBHOCWIBHBIE  (POPMYIUPOBKH; OPUMEHSTh  UX; yMEHHE
dbopMynupoBath 00paTHOE ¥ MPOTHUBOIIOJIIOKHOE YTBEPIKICHUE,
IPUBOAUTH MPUMEPHl W  KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ
MaTeMaTU4eCKON MHIYKIMHU; TPOBOJUTD JI0OKa3aTeIbHbIE PACCyKACHUS
IpU  pelleHUuH 337ad, OLEHHMBATh JIOTHUECKYIO IPaBHIBHOCTh
pacCyKIeHHMH; yYMEHHE OINEepHpOBaTh TMOHATHAMU: MHOXKECTBO,
MOJIMHOYKECTBO, OTEpAIUU HaJ MHOXKECTBAMH; YMEHHE HCIIOIbh30BATh
TEOPETUKO-MHOXKECTBEHHBIN  ammapaT Uil OINUCAHUS  PealbHBIX
MIPOLIECCOB U SIBJICHUM U MPHU PEIICHUU 3a]a4, B TOM YUCIE U3 APYTUX
y4eOHBIX MTPEIMETOB; YMEHHE ONEPUPOBAThH MOHITUSIMHU: Tpad), CBA3HBIN
rpad, nepeBo, MHKI, Tpad HaA IUIOCKOCTH; YMEHHE 3aJaBaTh M
OTHCHIBATh rpadbl pa3IMUHBIMU CIIOCOOAMU; UCTOIb30BaTh rpadbl IpH

pelieHuu 3a1a4

YMeHue onepupoBaTh NOHATUSAMU: HATypajabHOE YHUCIIO, LEJI0E YUCIIO,
CTENEHb C LEJIBIM [T0KA3aTeIEM, KOPEHb HaTypalbHOMN CTENIEHH, CTENICHD
C palUMOHAJIBHBIM IIOKA3aTEJIEM, CTENEHb C JEHCTBUTEJIbHBIM
mokaszaTeneMm, JorapumM dYmciaa, CHHYC, KOCHHYC ¥ TaHTEHC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK 0 MOJIYJIO, PallMOHAIBHOE YHUCIIO,
UppalMOHAIbHOE  YUCJIO, MHOXECTBa  HAaTypaJbHBIX,  LEJBIX,
palMOHANbHBIX, JACUCTBUTEIbHBIX YMCENI; YMEHHE HCIOJIb30BaTh
MIPU3HAKK JIEIMMOCTH, HAUMEHbIINHA OOIIMI JETUTEIb U HaMEHbIlIee
of1iee kpaTHOe, aITOPUTM EBKIINAa Mpu peleHuy 3a1ad; 3HaKOMCTBO
C pa3IUYHBIMM MO3UIMOHHBIMM CHUCTEMAaMH CYHCIEHUS; YyMEHHE
BBITOJIHATH BHIYHMCIICHUE 3HAUYECHUH W MPeoOpa30BaHUs BHIPAKCHHUN CO
CTeNeHsIMH U jorapudmamu, npeodpazoBaHus IPOOHO-PALIMOHATIBHBIX

BBIPA)KECHUM; YMEHHUE ONEPHUPOBATH MOHATUIMU: IIOCIIEI0BATEIBbHOCTD,




apupMeTHyecKas ~ Hporpeccusi,  IeOMeTpHuYecKass  Iporpeccus,
OecKOHeYHO YyObIBarolasi TE€OMETpUYECKas TMPOrpeccus; YyMEHHE
3alaBaTh  IOCJIEOBATEILHOCTH, B TOM 4YHCJIE€ C TIOMOIIBIO
PEKyppeHTHbIX  (QopMyJd;  yMEHHE  ONEepUpOBATH  MOHITHIMHU:
KOMIUIEKCHOE YHCJIO, COMpPSHKEHHbIE KOMILUIEKCHBIE YMCiIa, MOAYNb U
apryMeHT KOMIUIEKCHOTO 4HCIa, opMa 3alucCH KOMIUIEKCHBIX YHCE
(reomeTpuyeckasi, TPUTOHOMETPUYECKass W anreOpandeckas); yMeETh
MIPOU3BOJIUTH ApUPMETUIECKHE ACUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
NPUBOJAUTL  NPUMEPHI  MCMOJIb30BAaHUS  KOMIUIEKCHBIX  YHCEI;
ONEpUpPOBaTh MOHATUSAMU: MaTpuua 2x2 u 3%3, omnpenenureb

MaTpHulIlbl, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMmenue ONCpHUpOBaATh IMMOHATHAMU: pAllMOHAJIBHBIC, HPPATHUOHAJILHBIC,
IIOKa3aTCJIBHBIC, CTCIICHHBIC, J'IOI‘apI/I(i)MI/I‘ICCKI/Ie, TPUT'OHOMCETPUYICCKHC
YpaBHCHUA W HCPABCHCTBA, HUX CUCTCMbI; YMCHHUC OIICPHPOBATDH
HIOHATUAMMU: TOXKACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUE,
HCpaBCHCTBO, CHUCTEMA ypaBHCHI/Iﬁ N HCPABCHCTB, PABHOCHIIBHOCTH
ypaBHeHHfI, HCpaBCHCTB MW CHUCTEM; YMCHUC PCEIIaTb YPaBHCHMHA,
HCPABCHCTBA U CUCTCMbI C IOMOIIBIO PA3JIUYHBIX HpI/IéMOB; peiuaTb
YpaBHCHHUA, HCPABCHCTBA M CUCTCMBI C IapaMCTPOM; IPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMbI JJII PCHICHUA MAaTECMAaTUUCCKHUX

3a/1a4 U 3a/1a4 U3 pa3IndHbIX 00J1acTe HayKu U peasIbHOM JKHU3HU

YMeHue onepupoBaTh HOHATHAMH: (YHKIMSA, YETHOCTH (HYHKIIHUH,
NEPUOUYHOCTh (DYHKIIMH, OIPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GyHKLIUY, SKCTpeMyM (YHKIIMU, HauOOoJIblIee U HAUMEHbIIIee 3HaUeHUs
(GyHKIMM Ha TPOMEXKYTKE, HENpepblBHAS (YHKIMS, ACHUMIITOTHI
rpa¢puka (QyHKUMH, TiepBas W BTOpas IPOU3BOAHAsA (DYHKIMH,
reoMeTpUYecKUil U pU3NUECKuil CMbICT IPOU3BOAHOM, TepBOOOpa3Has,
ONpEeNIeNEHHBI MHTErpall; YyMEHUE HaXOAMUThb ACUMITOTHI Ipaduka
(YHKIIMM; YMEHHE BBIYUCIATH MPOU3BOAHBIE CYMMBI, MPOU3BEICHUS,
YaCTHOT'O U KOMIO3UIMK (PYHKIMHA, HAXOIUTh YpaBHEHHE KacaTeJIbHOM
K rpaduKy GyHKINU; YMEHHE HaXOIUTh MTPOU3BOIHBIC AIIEMEHTAPHBIX
(GyHKIWH; yMEHHE HWCIOJIb30BaTh IMPOWU3BOAHYIO IS HCCIEIOBAHHUS
GyHKIMH, HAXOIUTh HAMOOJBbINE U HAUMEHBIIINE 3HAUYCHUS (QYHKIIH;
CTpOUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM armapara
MaTEMaTHYECKOI0 aHAIN3a; IPUMEHSTH IPOU3BOIHYIO AJI HAXOXKICHUS

Haujydqmero peHICHUA B IHPHUKIAAHBIX, B TOM YHCJIC COLUAJIBHO-




OKOHOMHUYCCKHX U (I)I/ISI/I‘-ICCKI/IX 3aJavdax; HaXOAUTh IJI0Iaau U 00BEMBI
(bI/Il"y C IIOMOMIBIO HMHTETpalia; IPUBOAUTE MPHUMEPHLI MAaTEMAaTHYECKOI'O

MOJIETUPOBAHUS C TOMOIIBIO T depeHIaTBHBIX YpaBHEHUI

YMeHue omnepupoBaTh MNOHATUAMHU: Tpaduk GyHKIUM, oOpaTHas
GbyHKIMA, KOMOO3UIMS (GYHKIUHN, TUHEHHAs (YHKINS, KBaApaTUUHAS
¢GbyHKIMSA, — palMoHanbHAas ~— (QyHKUWSA,  CTENEeHHas  (yHKIMS,
TPUTOHOMETpHUYECKHE (PYHKIHMH, OOpaTHBIE TPUTOHOMETPUUECKHE
¢GbyHKIMU, TOKa3aTenbHass W Jorapupmuueckas (QyHKIHHM; yMEHHE
CTPOUTH TpadUKU M3yYCHHBIX (YHKIHA, BBIMOIHATH IpeoOpa3oBaHus
rpa¢ukoB GyHKUUH, UCIIONB30BaTh IPaUKu IS H3y4EeHUS IPOIIECCOB
Y 3aBHCHUMOCTEH, IPU PELICHUHU 3a/1a4 U3 JPYTruX y4eOHBIX IPEIMETOB
U 33/a4 M3 peabHOM JKU3HU; BBIpaXaTh (OpMyJaMH 3aBHUCUMOCTH
MEX]y BeJIMYMHAMU; UCII0JIb30BaTh CBOICTBA U rpaduku GyHKUMN A7
peleHus ypaBHEHUH, HEpaBEHCTB M 3aJ1ay ¢ TapaMeTpaMu; H300paxarthb
Ha KOOPJMHATHOM IJIOCKOCTM MHOKECTBA PpELICHUH ypaBHEHHUH,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJladll Pa3HBIX THUIIOB (B TOM 4YHCIE Ha
MIPOIICHTHI, JIOJIA ¥ YaCTH, Ha JBM)KEHHUE, paboTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 33Ja4 U3 00J1aCTH yIIPaBICHUS TUUYHBIMU U CEMENHBIMU
(uHaHCAMM); COCTABIISATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CUCTEMBI 110 YCIOBUIO 3a/1a4d, UCCIIEN0BATh IIOJIy4YCHHOE PEIICHUE U
OLIEHUBATh NPaBJONOJO0OHOCTh PE3yabTaTOB; YMEHHE MOJEINPOBATH
peanpHbIe CUTyallMd Ha SA3bIKEC MATEMAaTHKHU; COCTABIIATH BBIPAXKCHUS,
YpaBHCHUSA, HEPABEHCTBA M UX CHUCTEMBl II0 YCIOBHIO 3aJayH,
HCCIIE0BaTh ITOCTPOEHHBIE MOJEIM C HCIOIb30BaHUEM almapara

anredpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pPe3ynbTaT

VYMeHue onepupoBaTh IOHATUSAMHU: CpelHee apU(pMeTHYECKoe,
MeaMaHa, HauOoJblee U HAUMEHbILIEe 3HAUCHMS, Pa3Max, JUCIIEPCHs,
CTaHJApTHOE OTKJIOHEHHME YHCIOBOr0 Ha0Opa; yMEHHE W3BJIEKATH,
WHTEPIPETHPOBATh MH(OPMAINIO, NMPEJCTABICHHYIO B Ta0iMIaxX, Ha
auarpammax, rpaukax, OTpa)karollylo CBOMCTBA peajbHbIX NMPOLIECCOB
W SIBICHUH; TNPEACTaBIATh WHPOPMALKIO C TIOMOLIbIO TaOIHIl U
quarpamM; MCCIEA0BaTh CTAaTUCTUYECKUE JIaHHBIE, B TOM YMCIE C
NPUMEHEHHEM TpaQUUecKuX METONOB U DSJEKTPOHHBIX CPEJNCTB;
rpau4ecku HCCIE0BaTh COBMECTHBbIC HAOIIONEHUS C IOMOIBIO

AuarpaMm pacCcCruBaHUA U JIMHENHOM perpeccuun




YMeHue onepupoBaTh MOHATHUAMU: CIYYaWHBIM OIBIT U CIy4ailHOE
coObITHE, BEPOSATHOCTH CIIY4alHOTO COOBITHSI; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TpaQUUeCKUX METOJIOB; MPUMEHSThH
(GbOopMyIIbl CHOXKEHHUSI U YMHOXXEHUS BEPOATHOCTEH, GOpMYITy HOJTHOM
BeposiTHOCTH, (opmyny beprymm, «koMmOuHaTtopHble GaKThl |
(hopMymBI; OIEHHWBATh BEPOSTHOCTH pEATbHBIX COOBITHH; YMEHHE
ONEpPUPOBATh MOHATUAMU: CIIydaliHas BEJIMYMHA, paCIpPEICIICHUE
BEPOATHOCTEN, MATEMATUYECKOE OKHUIAHUE, JUCTIEPCUS U CTAHJAPTHOE
OTKJIOHCHHE CIIy4alilHOW BENWYHMHBI, (YHKIWUU pacrpeneicHus |
IJIOTHOCTA  PAaBHOMEPHOIO,  IOKA3aTeIbHOTO W HOPMAJIBHOIO
pacupenelieHui; yYMEHHE  MCIIOJb30BaTh CBOMCTBA  M3YYEHHBIX
pacrpeaeNneHuii 1 peleHus 3a1a4; 3HAKOMCTBO C MOHSATUSAMM: 3aKOH
OOJBIIMX YHCEN, METOJAbl BBIOOPOUHBIX HCCICOBAHUI;, YyMEHHE
MPUBOJUTH TPUMEPHl TPOSIBICHHUA 3aKOHA OOJBIIUX YHCENT B
MPUPOJHBIX U OOIIECTBEHHBIX SBJICHHSX; YMEHHE OINEPUPOBATH
MOHATUSAMM: COYETAHHE, NEPECTAHOBKA, YHUCJIO COYETAHUM, YHCIIO
nepecTaHoBoK; OmHOM HbloTOHA; yMeHUE MPUMEHSITh KOMOMHATOPHBIE
(hakThl M pacCyXIACHUS ISl PEIICHHS 3a/lad; OICHUBATh BEPOSTHOCTH
peanbHBIX  COOBITUH; COCTAaBJIATH BEPOATHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yIbTaT

YMeHue onepupoBaTh NOHATHUAMU: TOYKA, IMpsAMas, IJIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YIJa, IJIOCKUM yrod,
JBYIPAaHHBIN Yroi, TPEXIPaHHbBIM Yroy, CKpEIIMBAIOLIMECs MpsMBbIE,
NapaJIIeIbBHOCTh U NEPIEHIUKYIIPHOCTD MPSMBIX U INIOCKOCTEH, YTroJ
MEXIY NPSAMBIMH, YroJl MEXIY HMPSMOM M IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J10 TNIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMU, PACCTOSHUE MEXKIY IIOCKOCTSIMH, YMEHHE HCIOJIb30BaTh
MpU pEelIeHUH 3a/ay U3ydeHHble (DaKThl U TEOpPEMbl IUIAHUMETPHUH;
yYMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOLIET0 MUPA; CTPOUTH
MaTeMaTHYECKHE MOJEIN C TMOMOIIbI0 T'€OMETPUYECKUX TMOHATUH U

BCJIMYMH, PCIIATh CBA3aHHBIC C HUMU IMPAKTUYCCKUEC 3aaa4n
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YMeHne onepupoBaTh MOHATHAMU: TUIOMIAAb (GUTYPBI, 00BEM QHUTYPHI,
MHOT'OTpaHHUK, IPaBUJIbHBII MHOTOTPaHHUK, CEYEHNE MHOTOTpaHHUKA,
KyO, mapajiienenumnesn, npusMa, nupamuzaa, Gurypa m HOBEPXHOCTh
BpallleHHsI, LWIMHAP, KOHYC, map, cdepa, miomanb chepsl, miomaib

MOBEPXHOCTU MUPAMUbI, IPU3MBI, KOHYyca, LWINHApa, 00bEM KyOa,




MPSIMOYTOJIBHOTO NapajuleNIeNUNena, TUpaMubl, IPU3MBI, [WINHAPA,
KOHYCa, 11apa, pa3BEPTKa MOBEPXHOCTH, CEYEHUSI KOHYCa U LIWJIMH]pA,
napajielIbHble OCH WM OCHOBAaHUIO, CEUYECHME I1apa, IJIOCKOCTb,
Kacawomasica cdepbl, UUIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHUKA, U300paXkKaTh MHOTOTpaHHUKH, (GUTYPHI U TIOBEPXHOCTH
BpallleHUs, WX CEYEHHUs, B TOM YHUCJIE€ C TOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; YMEHHE NPUMEHSITh CBONCTBA T'E€OMETPUYECKHX (Uryp,
CaMOCTOATENFHO (OPMYJIHPOBATH OIPENEICHUST H3y4aeMbIX (QUTYp,
BBIIBUTAaTh TUIIOTE3bl O CBOMCTBAX M MPHU3HAKAaX I'€OMETPUUYECKUX
¢uryp, 0OOCHOBBIBaTH WJIM OINPOBEPraTh HX; YMEHHE MPOBOIUTH
Kinaccuukanuoo QUryp 1O pa3iIWYHBIM PU3HAKAM, BBINOJIHAThH

HCO6XO,[[I/IMLIC JAOIIOJIHUTCIIBHBIC TTIOCTPOCHUS
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YMeHue omnepupoBaTh MOHATHSIMH: JBH)KEHHE B TPOCTPAHCTBE,
napaijieNIbHbIN epeHoCc, CUMMETPHS Ha IJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TMOM00MS, MOJ0O0HBIE (GUTYPHI, YMEHHE
pacno3HaBaTh paBHbIE U MOJ00HBIE (PUTYpBI, B TOM YHCIIE B IPUPO/IE,
HCKYCCTBE, apXUTEKType; MCIIOIh30BaTh T€OMETPHUSCKHAE OTHOIIICHUS
MPY PEUICHUM 3aJ]a4; HAXOJIWUTh T'€OMETPHUYCCKHUE BEIMYMHBI (JTMHA,
yroj, IUiomanas, 00bEM) MpU pElIeHUWH 3a]ad U3 JAPYTUX YYCOHBIX
MIPEIMETOB U M3 PEATbHOMN KU3HU; YMEHHUE BBIYUCIISATH T€OMETPUICCKUE
BEJIMYUHBI (JIJIMHA, YroJI, IJIOMIalb, 00BbEM, TUIOMIAAL MTOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYIIBI U METOABI, B TOM YHMCIIE: TUIOMIATh
MOBEPXHOCTHU MUPAMHU/IBI, TIPU3MBI, KOHYCA, IIUINHAPA, TUIOMAAb Chephl;
00bEM Ky0a, IPSMOYTOJIBHOTO MapaJuieenuIieia, TUPaMUIbI, TTPU3MBI,
IWIMHApA, KOHyca, Iapa; YMEHHWE HaXOAUTh OTHOIIEHHE OOBEMOB

NoA0OHBIX (huUryp

12

YMeHue omnepupoBaTh  MOHSATUSMHU:  TIPSIMOYrOJIbHasg  CHUCTEMa
KOOpJMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPAUHATHI BEKTOPa, CyMMa
BEKTOPOB, IIPOM3BE/ICHNE BEKTOPA Ha YHCIIO, pPa3I0KEHUE BEKTOpa I10
0a3ucy, CKaJsIpHOE NPOU3BEJIEHUE, BEKTOPHOE IPOU3BEACHUE, YTOJ
MEXIy  BEKTOpaMM;, YMEHHE  HCIOJIb30BaTh  BEKTOPHBIA U
KOOPJAMHATHBIA METOJ ISl PELICHUS T€OMETPUYECKUX 3a7ad U 3a1ad

JIPYTUX y4eOHBIX IPEIMETOB

13

YMmenue BBI6I/IpaTB MOAXOASAIIUNA METOH AJIs pelIcHud 3aJayvu;
IIOHUMAHHUEC 3HAYUMOCTU MATCMATUKU B HU3YUYCHUU MPUPOAHBIX U

O6H.I€CTBCHHLIX nponeccoB u HBJ'IeHHfI; YMCHHUEC PACIIO3HABATH




MPOSIBJICHUE 3aKOHOB MAaTE€MaTUKH B HCKYCCTBE, YMEHHUE NPHUBOJUTH
MpUMEpPbl MATEMATHUYECKUX OTKPBITUH POCCUUCKOH W MHUPOBOMH

MaTeMaTUYeCKOH HAayKH




HHEPEYEHDB SJIEMEHTOB COJAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 110
MATEMATHKE

HpOBepﬂeMblﬁ JIEMEHT COACPRKAHUSA

Kon
1 Yucna v BBIYUCICHUS
11 Hatypanbnble u nensie yncina. [IpuzHaku 1eIMMOCTH IENbIX YHCEeT
1 Panmonaneubie uyncna. OOBIKHOBEHHBIE W JICCATUYHBIC APOOH, TPOIEHTHI,
' OECKOHEYHBIC IEPUOUIECKUE TPOOH
13 ApudpmeTrueckuii KOpeHb HaTypalbHOU cTeneHu. [leificTBus ¢ apudmeTnaeckumu
' KOpHSIMHU HaTypaJbHON CTENCHH
14 Crenenp c¢ wnenbiM nokazareieM. CTeneHb € palMOHAIBHBIM IOKa3aTeJIeM.
' CBolicTBa CTENIEHU
15 CuHyC, KOCHMHYC W TaHT€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm gucna. [lecATHIHBIC U HATYpAJIbHBIC JIOTAPHPMBI
JleiicTBuTenpHbIe uYnciIa. ApUPMETHYCCKUE OIlepaluud C JICHCTBHTEIHLHBIMU
1.7 yrcnamu. [IpuGnmkEHHbBIC BRIYHACICHNUS, IPAaBUIIa OKPYTIICHHS, TPUKHJIKA M OI[CHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [IpeoOpa3oBanme BEIpaKEHUI
1.9 KommiiekcHbie uncna
2 YpaBHEeHHs U HEPaBEHCTBA
2.1 Lensie 1 1poOHO-palMOHATILHBIC YPaBHECHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckrue ypaBHEHUS
2.4 [okazarenbHble U JTOrapuPpMUUECKUE YPaBHEHHS
2.5 Lenbie u 1poOHO-paIiOHAIbHBIE HEPAaBEHCTBA
2.6 HppanroHanbHbIe HEPABESHCTBA
2.7 [TokazaTenbHbIC U JOTapuMHUUECKIE HEPABCHCTBA
2.8 TpuronomeTrpuyeckre HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHU
211 Matpuia cucTemMsbl IMHEWHBIX ypaBHEHUH. OnpeaennuTenb MaTpULIbl




OyHKIMM U TpapUKH

OyHKMA, cnocoOsl 3amanus GyHknuu. ['paduk GyHkmuu. BzaumHo oOpatHbie

3 dbynkuun. Yétapie n Heu€THbie QyHkimu. [lepruoanyueckue GyHKIUN
OOnactp ompeneneHuss W MHOXECTBO 3HaueHWH ¢yHkuumu. Hymnm (yHKmm.
39 [lpomMexxyTKH  3HAKOIMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH — (DYHKITHH.
' MaxkcumymMbl 1 MHUHUMYMBI QyHKUMU. HamOonbpliee u HauMeHbllee 3HAUCHHE
(YHKINU Ha TPOMEXKYTKE
33 CrenenHas (yHKUUS C HaTypajlbHBIM M LEJbIM IOKazateneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpauk KOpHs N-0ii CTETEHU
3.4 Tpuronomerpudeckue GyHKIUHU, UX CBOMCTBA U rpaUKH
3.5 [TokazaTenpHas u orapupmMudeckas GyHKIIUN, KX CBOMCTBA U IPapUKH
36 Toukn paspeiBa. AcumnTorel rpadukoB ¢yHkuui. CpoiicTBa (yHKIUM,
' HENPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTeabHOCTH, CLIOCOOBI 3aJaHHUs OCIEA0BATEIHLHOCTEH
3.8 ApudpmeTrueckas 1 reoMeTpudeckas nporpeccun. @opmyra CI0XXHBIX POLEHTOB
4 Hauana MmaTemMaTuueckoro aHaiamusa
4.1 [IpousBognas ¢yukimu. [Ipon3BogHbIE F71€MEHTAPHBIX (PYHKIIHUH
[Ipumenenne mNpoU3BOIHON K HCCIENOBAHUIO (PYHKIMA Ha MOHOTOHHOCTH U
4.2 aKcTpeMyMbl. Haxoxxaenne HanOombIiero 1 HAMMEHBIIIETO 3HAYCHHS (DYHKIIMH Ha
OTpe3Ke
4.3 [lepBooOpasnas. MaTerpan
S) MHoskecTBa U JIOTUKa
5.1 MHoecTBO, oniepaluy HaJl MHOKecTBaMU. J[narpammsl Jiinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucaresbHas CTaTUCTHUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [IpsiMble 1 TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena 1 MOBEpPXHOCTH BpPAILLIEHUS




7.5

KOOpI[I/IHaTLI 1 BCKTOPLI




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYHEHHUKA

* Marematuka: ainreOpa U HayaJla MaTeMaTHYECKOT0 aHanu3a, reomeTpus. ['eometpus. 10-
11 xnacc. Atanacss JI.C., byryzos B.®., Kagomues C.b. u np. AkunoHepHoe 00111ecTBO

«M3gatenbeTBO ((HpOCBeH_IeHI/Ie»

METO/IUYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA
* Marematuka: anreOpa U HayaJla MaTeMaTHYECKOT0 aHanu3a, reomeTpus. ['eometpus. 10-
11 xmacc. Aranacsu JI.C., byryzos B.®., Kagomies C.b. u np. AkiimonepHoe 0011ecTBo

«I/ISI[aTeJ'IBCTBO ((HpOCBCH_IeHI/Ie»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



