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INOSICHUTEJBHAS 3AIIMCKA
PaGouas nporpamMmMma cocraBJ/ieHa HA OCHOBe:
- ®enepanbabiii 3aK0H «O06 ob6pa3oBanuu B Poccutickoit deaepannmn» ot 29.12.2012 Neo

273-D3 (c I3MEHEHUSAMH U JOTIOTHEHUSMHN ),

- @epgepanbHBIi TOCYJAPCTBEHHBIN 00pa30BaTEeNbHBIA CTaHIAPT CPEJHETO OOILIETOo
oOpa3zoBanus (yrB. mpukazoM MuHucTepcTBa oOpasoBanus U Hayku PD ot 17 mas 2012 r. Ne
413) C U3MEHEHUSMH U TOTIOJTHCHHSIMH,

- @enepanbHas oOpaszoBaTenbHas MporpamMma CpeaHero oomero oOpazoBaHus,
yTBepkJIeHa nprukazoM Munnpocsemenust Poccun ot 18.05.2023 mox Ne 371)

- Canutapubie npasuia U HopMbl Canllun 1.2.3685-21 «I'urneHndyeckue HOpMaTUBBI U
TpeboBaHusl K oOecrieueHUr0 0e30MmacHOCTH W (W) OEe3BPEIHOCTH IS 4YejoBeKa (DaKTOpOB
cpeabl 0OMTaHMA», YTBEPKACHHBIEC TOCTAHOBICHHEM [ TaBHOTO rocy1apcTBEHHOTO CAHUTAPHOTO
Bpaua Poccuiickoit deneparuu ot 28.01.2021 Ne 2 (nanee — Canllun 1.2.3685-21).

- Ilopsinmok opraHm3anMd W OCYHIECTBJICHHS O0Opa30BaTEIBHOW JESTEIHHOCTH 10
OCHOBHBIM 00111€00pa30BaTeNIbHBIM IporpaMmaM - oOpa3oBaTelIbHbIE MPOrPAMMbI HAYaJIbHOIO
001ero, OCHOBHOTO OOIIEro M cpemHero obmiero oo6pasoanus ( IIpukas MwunucrepcTBa
npocsemenus Poccun ot 22.03.2021 Ne 115, 3apeructpupoBan MunucrepctsoM roctuiiuu PO
20.04.2021r. Ne 63180)

- IIpuka3 Munnpocsemenust Poccuu ot 21.07.2023 Ne 556 "O BHeceHMM U3MEHEHUH B
npuioxkenus Ne 1 u Ne 2 x npukazy Munucrepctsa npocsemienus Poccuiickoit @enepanuu ot
21 cenrsOps 2022 r. Ne 858 "OO yrBepxkiaeHun ¢GeAepatbHOrO0 TepedyHs Y4eOHUKOB,
JIOTIYIIEHHBIX K UCIOJIb30BAaHUIO IPU peaIU3alMi UMEIOLUX FOCYy1apCTBEHHYIO aKKpEIUTAIIIO
00pa3oBaTeNbHBIX NPOTPaMM HAYaJbHOTO OOMIETr0, OCHOBHOI'O OOIIETo, CpemHEero OOIIero
o0pa3oBaHUsl OpraHM3alMsIMH, OCYLIECTBISIIOIIMMH OOpa30BaTEIbHYIO JIE€ATEIbHOCTb, U
YCTQHOBJICHUsI ~ TPEAEIbHOrO  CpPOKa  HCHOJBb30BAHMUSA  MCKIIOYEHHBIX  y4eOHUKOB'"
(3apeructpupoBano B Muntocte Poccun 28.07.2023 Ne 74502)

- OcHoBHas o6pazoBarenbHas nmporpamma COO MBOY «Kitoueckass COLLD».

- YcraB MBOVY «Kimrouesckast COLL»

Pabouas nmporpamma yueGHOro Kypca «I'eomeTpus» 06a30Boro ypoBHs /i odydarommxcs 11
KJ1acca pazpaboraHa Ha ocHoBe DeiepanbHOro rocyAapCcTBEHHOr0 00pa30BaTEIbHOTO CTaHAapTa
cpeaHero obmiero oOpa3oBaHMs, € YY4ETOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHMIA,
pEeIbABISEMBIX K MaTeMaTHYECKOMY O0Opa30BaHUIO, U TPAaJULMIl pOCCUICKOrO0 0Opa3oBaHUS.
Peanuzanuss  mporpaMmbl  oOecrieuyMBaeT  OBJAJCHHE  KJIIOUYEBBIMM  KOMIETEHIHSIMH,
COCTaBJISIIOLIMMHU OCHOBY JJISi CaMOPAa3BUTHsSI M HENPEPBIBHOTO 00pa3oBaHUSs, IIEJIOCTHOCTh
OOIIEKYIbTYPHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHS JTUYHOCTH 00YJaIOLIHXCS.

HNEJIX U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro ooumero oOpa3oBaHUS
00yCIIOBJIEHa NPAKTHUYECKONH 3HAYMMOCTBIO METANpEAMETHBIX W TPEIMETHBIX pPE3yJbTaTOB
00y4YeHHsI TEOMETPUH B HANpaBICHUU JMUHOCTHOTO PA3BUTHUSA OOydaromuxcs, GOpMUpOBaHHS
(GYHKIIMOHAJIBHOW MaTeMaTHYeCKONH T'pPaMOTHOCTH, HU3Y4YEHHs APYrUX Y4eOHBIX JUCIMILINH.
PazButue y oOydvaromuxcs NpaBUIBHBIX TMPEACTABICHUH O CYIIHOCTH U TPOUCXOXKICHUU
F€OMETPUUECKUX a0CTPaKIIUK, COOTHOIIEHUU PEAIbHOTO U WJEAIbHOTO, XapaKTepe OTpa’KeHUus
MaTE€MaTU4YeCKON HAayKOH SIBIICHUN U IIPOLIECCOB PEAIIBHOIO MUpPA, MECTE T'€OMETPUHU B CUCTEME
HAayK M pOJIM MaTe€MaTHYeCKOro MOJCIHPOBAHMS B HAy4YHOM IIO3HAHWHM M B IPAKTHKE



CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHUPOBO33PEHUS YUAIIMXCS, a TakXKe KadyecTB
MBIIUICHUSI, HEOOXOIUMBIX JJIsl aaNTallii B COBPEMEHHOM OOIIECTBE.

['eomerpus sBisieTCss OAHMM K3 0a30BBIX IPEIMETOB HAa YpPOBHE CPEIHErO OOIIero
o0Opa3oBaHms, TaKk Kak OOECHEeYrMBAaeT BO3MOXKHOCTh M3YYEHHs KaK AMCLUMIUIUH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbluieHUe, (GopMUpyeMoe NpU U3YUYEHUU OO0YYaroOIIMMHCS MOHSATHIHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IEMOYKU JIOTUYECKUX YTBEPXKIECHUH B XOJi€ peIICHUs
FeOMETPUUECKUX 3a/lay, YMEHHE BBIABUTaTh U OIPOBEPraTh THUIOTE3bl HEMNOCPEICTBEHHO
UCTIOJB3YIOTCSl TIPU PEIICHUH 3a7ad eCTECTBEHHO-HAYyYHOTO LHWKJIA, B YaCTHOCTH U3 Kypca
bu3HKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsx AesaTenbHOCTH dYenoBeka. OpueHTanusi 4ejoBeKa BO BPEMEHU U MPOCTPAHCTBE —
HEOO0XO/IMMOE YCIIOBHE €ro COIMAJIbHOrO OBITHS, (hopMa OTpPaKEHUS OKPYKAIOLIET0 MUpa,
yCIIOBUE  YCIENIHOTO TMO3HAaHUS M  aKTHMBHOIO MpeoOpa3oBaHUs  JCHCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSICT pa3Hble BUAbI YI€OHOH U TPYJ0BOM
NESITENIbHOCTH, SBJISETCA OJHUM U3 MPOPECCHOHATBHO BAXKHBIX KAYECTB, MOATOMY aKTyalbHa
3amada (GOpMHPOBAaHUS y OOYUAIOMIMXCS MPOCTPAHCTBEHHOTO MBINUICHUSI KaK Pa3HOBUIHOCTH
00pa3HOro MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTHUYECKON
JEeSITEILHOCTH 110 MHOTHUM HAIIPaBJICHUSIM.

Llenb ocBoeHUS porpaMmel yueOHOTo Kypca «I'eomeTpusi» Ha 6a30BOM ypOBHE 00y4YeHUS
— obmieoOpa3zoBareibHOE M OOIICKYJIBTYPHOE DPA3BUTHE OOYYArOIIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPUOOPETEHUS U HCIOIb30BAaHUS CUCTEMATHUYECKUX T'€OMETPUYECKUX 3HAHUU U
JeMCTBUH, CIeU(UIHBIX TEOMETPHUH, BO3SMOXXHOCTH YCIIEUTHOTO TIPOIOJDKSHUsT 00pa30BaHus 1O
CHEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAJHBIM HCIOJIb30BAHUEM I€OMETPHUH.

[Iporpamma mo reoMeTpur Ha 0a30BOM YPOBHE NpEAHA3HAYCHA [UIS OOYYaIOIIMXCS
CpeIHEH WIKOJIbI, HE HWCHBITHIBABIIMX 3HAUMTENbHBIX 3aTPYAHEHHH Ha ypOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOWTH
o0mye MaTeMaTHYecKue yMEHHUs, CBA3aHHbIE CO CIeUU(UKON FeOMETPUH U HEOOXOIUMBIE IS
KU3HU B COBpEeMEHHOM o01iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOYKHOCTh U3yYHTh T€OMETPHIO
6osee ri1yo0Ko, eclii B JalibHEiIeM BO3HUKHET He00XOAUMOCTh B T€OMETPUYECKUX 3HAHMSX B
PO EeCCHOHAIBHON JESTEIHHOCTH.

JlocTkeHue e OCBOEHUS NPOrpaMMbl 00€CIIeUNBACTCs PELIEHUEM COOTBETCTBYIOIINX
3anay. IlpuopurerHpiMu 3agauamu ocBoeHMsl Kypca «l'eomerpum» Ha 6a3oBoM ypoBHe B 11
KJIaccax SIBISIOTCS:

e (opMupoBaHHE TPEACTABICHUS O TEOMETPHH KaK YacTH MHPOBOH KYJIBTYpHl W

OCO3HAHHE €€ B3aMMOCBSI3U C OKPY)KAIOIUM MUPOM;

e (opMupoBaHME TPEACTaBIECHUS O MHOTOTPaHHUKAX M TelaX BpALIEHUS Kak o
BOXHEHIINX MaTEeMaTHYECKUX MOJIENAX, MO3BOJSIOMIMX ONMUCHIBATh M U3yYaTh pa3HbIE
SIBIICHHUSI OKPY’KAIOLIETO MUPA;

e (opMupoBaHME YMEHMs paclO3HaBaTh Ha 4YepTeXkax, MOJENAX M B PEaJbHOM MHUpE
MHOTOTPAaHHHKH U TeJla BpaIlleHS,

e OBJIQJICHHE METO/JaMH pEUIeHHs 3aJad Ha IOCTPOCHHMS Ha HU300pakeHHsIX
POCTPaHCTBEHHBIX (QUTYD;

e (dopMupoBaHHE yMEHHS ONEPUPOBATh OCHOBHBIMH IOHSTHSMH O MHOTOTPAHHUKAX U
TeJIaX BpaIllleHUs] ¥ UX OCHOBHBIMH CBOMCTBaMHU;

e OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (OpMHUpOBaHHE yMEHUS
IOPOBOJIUTH  HECIOKHBIE  JIOKa3aTeNbHBIE  pAacCy)KJEHMS B  XOJ€  peIIeHUs
CTEPEOMETPUIECKHX 3a/1a4 U 33124 C MPAKTUIECKUM COJICPKAHUEM;

® Dpa3BUTHE MHTEIUIGKTYQJIbHBIX W TBOPYECKMX CcHocoOHOcTell — oOydaromumxcs,
MO3HABATENbHOM aKTUBHOCTH, UCCIIE0BATEILCKUX YMEHUHN, KpUTHYHOCTH MBIIIUICHUS;



e (dopmupoBaHue (PYHKIMOHAIBHOM TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
pEaIbHBIX JKU3HEHHBIX CUTYalUAX U IPU U3YyYEHUHU APYTUX YUYEOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEW, (opMynupoBaTh UX Ha S3bIKE
FEOMETPUM U  CO3[aBaTh TI'E€OMETPUYECKHE MOJEIHM, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI anmapar Jjis peuieHusl NPaKTUKO-OPUEHTUPOBAHHBIX — 3aj1ad,
MHTEPIIPETUPOBATH U OLICHUBATh [10JIyYE€HHBIE PE3YJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPaMMBbI SIBJISIETCSI BKIIIOUEHHUE B KypC CTEPEOMETPUU

B Hayaje €ro M3y4yeHus 3ajad, pellacéMblX Ha YpPOBHE MHTYUTHUBHOIO IIO3HAaHUA, U
onpeAenéHHbIM 00pa3oM OpraHu30BaHHAs paboTa HaJ HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOI'O0 U IPOCTPAHCTBEHHOIO MBIIUIEHUS, CTUMYJIHUPYET NPOTEKaHWE HWHTYUTUBHBIX
MIPOLIECCOB, MOTUBUPYET K AAJIbHENIIEMY U3YUEHUIO ITPEAMETA.

[Ipenmourenue OTHAETCS HAIIAJHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHHs, TO €CTh
TEOPETHYECKUE 3HAHUS HMMEIOT B CBOE OCHOBE YYBCTBEHHOCTb MPEAMETHO-IPAKTUYECKOMN
NESATENbHOCTH. Pa3BuTHE IPOCTPAaHCTBEHHBIX IIPEJACTABICHUM y ydalluxcsi B Kypce
CTEpEOMETPUU MPOBOTUTCS 3a CUET pellleHus 3a/1a4 Ha CO3[JaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OIEPHPOBAHUE MPOCTPAHCTBEHHBIMH oOpazamu. CozmaHue o0paza MPOBOIHUTCS C
OMOPON Ha HATNSAHOCTh, & ONEPUPOBAHUE O0PA30M — B YCIOBUSX OTBJICUYEHHUS OT HATJISIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOIO COJIEPIKaHNUS.

OcHoBHBIE cojepxaTesnbHble JuHUM Kypca «l'eomerpunm» B 10-11 kjaccax:
«MHororpanHukmn», «lIpsiMble U TIIIOCKOCTH B MPOCTpaHCTBEY», «Tena BpameHus», «BekTtopsl u
KOOpJMHATHI B IPOCTPAaHCTBE». POPMUPOBAHKE JTOTMUECKUX YMEHUN paclpeesisieTcsl He TOIbKO
[0 COJIepP)KaTeNbHBIM JUHUSM, HO W IO rojJaM OOy4YeHHs Ha YpPOBHE CPEIHEro OOIIero
o0Opa3oBaHusl.

Copnepxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMmbl, pacpeAeaEHHBIM 0 ToJjaM 00y4eHUs, CTPYKTYPHPOBAHO TaKUM 00pazoMm,
4TOOBl  OBJAJEHWE T'COMETPHUUECKUMU TMOHATUSMU U  HAaBBIKAMH  OCYIIECTBISUIOCH
IIOCJIEZI0BATENbHO M IMOCTYNATENbHO, C COOJIIOJIEHWEM MPUHIUIA [PEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAJIMCh B OOIIYIO CUCTEMY I€OMETPUYECKUX MPEACTaBICHUH 00yJaronmxcs,
pactupsisi U yrinyOssist e€, o0pa3yst IpOoYHbIe MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun otBonuTcs 1 yac B Heemo B 11 kimacce, Bcero 3a rog 00y4eHus -
64 yueOHbIX Haca.

COAEPXAHME YYEBHOI'O KYPCA
11 KUIIACC

Tena Bpamenus

[MunuHapuyeckas MOBEPXHOCTh, O00pasylolle UWINHIPUYECKONH IOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxXHOCTH. L{MmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0CB; TIIOMIAb OOKOBOI! 1 TTOJIHON TTOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00Opa3yroliue KOHUYECKOH IMMOBEPXHOCTH, OChb U BepIIMHA
KOHWYeCKOH moBepxHocTH. KOHyc: ocHOBaHWe M BepmIMHA, OoOpasyromas ¥ OCh; IUIOMAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylolue M BHICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: ueHtp, paaumyc, AuUaMeTp; IJIOMIAJb IMOBEPXHOCTH cdepbl. Bzaumuoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; IIIoIaab chepsbl.

N300pakeHue Tes BpalleHus Ha MI0CKOCTU. Pa3BEpTka UIMHAPa U KOHYCA.



KomOuHammu Ten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsr; chepa, BIHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Tonsitne 00 o0béMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJIBHOTO Tapajuienenurena u ciaenctBus u3 He€. O0béM muwmHApa, koHyca. O0BEM
nrapa ¥ riomasib cepsl.

[TomoGHble Tema B mpoctpaHcTBe. COOTHOIICHUS MEXAY IUIOMASIMU TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEII.

CedeHuss nuMaMHIpa (MApalieIbHO W TMEPICHAMKYISIPHO OCH), CCUCHHS KOHyca
(mapasuieIbHOE OCHOBAHHIO M IIPOXOJIAIICE Yepe3 BEPIINHY), CCUCHHUS I1apa.

BeKkTopbl M KOOPAHHATHI B MPOCTPAHCTBE

Bekrtop Ha miiockocTH U B ipocTpancTBe. CI0KEHNE U BHIYUTAHHE BEKTOPOB. Y MHOKCHHE
BEKTOpa Ha Yucllo. Pa3nokeHue BeKkTopa 1Mo TpEM HEKOMIUIAHApHBIM BekTopam. [IpaBuiio
napajenenuneaa. Pemienne 3aa4, CBSI3aHHBIX ¢ IPUMEHEHUEM TPABUIT JCHCTBUI C BEKTOPAMHU.
[IpsmMoyronbHass cucTemMa KOOpAMHAT B mpocTpaHcTBe. Koopamnatel Bektopa. IIpocreiimime
3aaud B KOOpJAMHATaX. YToi Mexay Bekropamu. CKaJsgpHOE MPOU3BEACHHE BEKTOPOB.
BbruuciieHre yrioB Mexay MpsSMBIMH U TUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIA METOM IpH
pEIICHHH FCOMETPUUCCKUX 3a/1aY.

INJIAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE PE3yNbTAaThl OCBOCHHUS NPOrpamMMbl ydeOHOro mnpemmera «MartemaTuka
XapaKTEepPU3YHOTCS:

I'paxxnanckoe BocnnuTanme:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOW TMO3MIMU OOYyYaromerocss Kak akKTUBHOTO U
OTBETCTBEHHOTO YJICHa POCCHUICKOTO OOIIECTBA, MPEICTABICHHEM O MAaTEMAaTUYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUI, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHUEM B3aUMOJEHCTBOBATh C COIMAIBHBIMH HHCTHUTYTaMHU B
COOTBETCTBUH C UX PYHKIMSIMH U Ha3HAYCHHEM.

IIaTpuoTnyeckoe BocIMTAHME:

c(OPMUPOBAHHOCTBHIO POCCUICKON TPaKIAHCKOW MICHTHYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOSIIEMY POCCHUCKOM MaTEeMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTH)KCHHSIM
POCCHIICKUX MaTEMaTUKOB U POCCUMCKOM MaTeMaTH4eCKOW IIKOJbI, K HCIOJIb30BAHUIO 3THUX
JIOCTYDKCHHUH B APYTUX HAyKax, TEXHOJIOTHUAX, Chepax SIKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3TUUECKOTO MOBEICHUS, CBI3aHHOIO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTHKEHUN HayKW U JEeSATENbHOCTHIO YU4EHOr0; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOEHHUE
YCTOWYHBOTO OyIYIIETO.

JcTeTnyecKoe BOCIIUTAHME:

ACTETUYECKMM  OTHOLIEHWEM K  MHUPY, BKIIOYas JCTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pacCyXIE€HUH; BOCIPUUMYUBOCTHIO K
MaTE€MaTUYECKUM aCTeKTaM Pa3IuvyHbIX BUOB UCKYCCTBA.

du3znyeckoe BOCHIUTAHME:

c(OPMUPOBAHHOCTBIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
3I0pOBOr0 M Oe3omacHoro obpasza *KHU3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3/10POBBIO
(3mopoBoe mHTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (u3udeckas
AKTHBHOCTH); (PU3UUECKOTO COBEPIICHCTBOBAHUS, TIPHU 3aHATUAX CHOPTHBHO-030POBUTEIIBHON
JeATETbHOCTBIO.

TpynoBoe BocnnuTaHue:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTH TPYIOTIOOUS; UHTEPECOM K Pa3INIHBIM
chepam mpoheCCHOHATLHOW JIEATELHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON M €€ MPUIOKECHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BEIOOP OyayIiel mpodeccuu U peaan3oBbIBaTh COOCTBCHHBIE
JKU3HCHHBIC IIJIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTH4ecKOMYy OOpa3oBaHUIO U
€caMo00pa30BaHUI0 HA TMPOTSDKEHWW BCEW JKU3HU, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PELICHUH TPAKTUYCCKHUX 3a/1a4 MATeMAaTHIEeCKOM HAaIIPaBICHHOCTH.

IK0JIOTHYECKOE BOCITUTAHUE:

C(OPMHUPOBAHHOCTHIO DKOJOTHYECKOW KYJIbTYPHI, NMOHUMAHHEM BIIMSHUS COIMATIBHO-
HKOHOMHYECKUX TPOIIECCOB HAa COCTOSIHME NPUPOJHOM M COIMAIBHON Cpelbl, OCO3HAHHWEM
rI00abHOTO ~ XapakTepa JKOJOTHMYECKHUX MpoOJieM; OpUEHTAllMeH Ha  NPUMCHEHUE
MaTeMAaTHYECKUX 3HAHUN IS pelICHHs 3a7ad B O00JIACTH OKPYXKAIOMICH Cpelbl, TUIAaHUPOBAHUS
MIOCTYITKOB M OIICHKH WX BO3MOJKHBIX ITOCIIEJICTBUH JUIsI OKPY)KAIOLICH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMS:

Cc(OPMHUPOBAHHOCTEIO MHPOBO33PCHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH, TOHUMaHUEM MAaTeMaTHYECKOW HAYKH KakK CQepbl
YeJIOBEYCCKOM JICATEIILHOCTH, 3TANOB €€ pa3BUTUS M 3HAYUMOCTH JUISL Pa3BUTHS IMBUIIM3ALINY;
OBJIAJICHUEM SI3BIKOM MAaTEMaTHKH W MAaTeMaTHYeCKOW KYJIbTYpPOH KaK CpPEICTBOM ITO3HAHUS
MHUpa; TOTOBHOCTBIO OCYIICCTBISATh IPOCKTHYKD M HCCICIOBATEIbCKYIO JIESATEILHOCTh
WHMBUIYQJILHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yabTaTbl OCBOEHUS IPOrpaMMbl yueOHoro npeamera «MaTtemaTuka
XapakTepU3yloTCs  OBJAJCHUEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCMEUsmu,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCATbHLIMU — PeYIAMUSHbIMU
oelicmeusmMu.

1) Vuusepcanvuvie noznasamenvnsie oelicmsus, obecneyusarom gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECCO8 00YUarowuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYHCaAIowe20 Mupd,;
npUMeHeHUe 102UYeCKUX, UCCIe008amenbCKUX onepayuti, ymeHui pabomams ¢ uHgopmayuet).

ba3oBble JlornyecKue AeicTBUA:

® BBIBISATh M XapaKTEpU30BaTh CYLIECTBEHHbIE NMPU3HAKK MATEMaTHYECKHMX OOBEKTOB,
MOHSTUM, OTHOIIEHUH MEXAY MOHATUAMHU; (OPMYJIHUPOBATH OINpPEAENEHUS MOHATHUMH;
yCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KJIacCU(UKaLMU, OCHOBaHUA 151 00001IeHns
Y CpaBHEHUS, KpUTEPUU MPOBOIMMOTO aHATIN3a;

e BOCIPUHMMATh, (OPMYIUPOBaTh U MPEOOPa30BLIBATH CYKIEHHS: YTBEPAMUTEIbHbIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE;

® BBIIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U POTUBOpPEUHs B (paKTax,
JTAHHBIX, HaOMIONEHUSX W YTBEPXKACHUSX; IpeljaraTb KpUTEpUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JleaTh BBIBOJBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIFOYEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKAa3aTeIbCTBA MAaTEMaTHUECKUX YTBEPKICHUM (TpsMble
M OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTAlUMIO, MPHUBOJUTH TNPUMEPHl U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBObI;

e BbIOMpaTh crocob pemieHusl y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHusi, BbIOMpaTh Hanbosee NOAXOASAIMNN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KpUTEPUEB).

Bba3zoBble uccienoBarebckme 1eiCTBUA:

® CIOJB30BaThb  BONPOCHI  KAaK  MCCIENOBATENIbCKUMI  MHCTPYMEHT  IIO3HAHUS;
(dopMynHUpoBaTh BONPOCH], (PUKCHUPYIOIINE IPOTHUBOPEUHE, MPOOIeMy, YCTaHABIUBATD



UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATh CBOIO IIO3UIHIO,
MHEHHUE;

® [IPOBOJIUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM 3KCHEPUMEHT, HCCIIEI0BAHUE 110
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oOBbeKTa, sBJEHMs, IIpolecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEXAY 00bEKTaMU, IBJICHUSIMH, IIPOLIECCAMU;

® CaMOCTOATENIHO  (OpMyaHpoBaTh OOOOIIEHHMS M BBIBOABI [0  pe3yibTaTaM
IPOBEIEHHOIO HAOJIIOJCHMS, UCCIIEIOBAaHMs, OLEHUBATh JJOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U O0OOIICHHMIA,

® [IPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE IPOLIECCA, & TAK)KE BbIIBUIAaTh MPEATIONI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCJIOBUSX.

Pabora ¢ unopmanmeii:

® BBUIBJIATH AeUUUTH HHPOPMALIUY, TaHHBIX, HEOOXOAUMBIX /ISl OTBETa HA BONPOC U
JUIs PEeLIeHUs 3a1au;

e BpIOMpaTh HMHPOPMAIMIO W3 HWCTOYHUKOB PA3IMYHBIX THUIOB, AaHAJIM3UPOBATDH,
CHCTEMAaTH3MPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpHUpOBaTh HWH(POPMAIUIO, TMPEACTABIATH €€ B pa3iuyHbiX  (opmax,
WITIOCTPUPOBATH IpadUUuecKy;

® OIICHUBaTh HAAEKHOCTh HMH(DOPMALMM 10 CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPUSM.

2) Vhusepcanvnvle KOMMYHUKAmMuUHble Oelicmsus, 00ecneuusarom c@hopmuposanHoCcms

COYUATIbHBIX HABLIKOG 00YUAIOUIUXCH.

Oo0wmenne:

® BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUH C YCIOBUSMH U IEISIMHU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI TOUYKY 3PEHHUS B YCTHBIX H
INUCbMEHHBIX TEKCTax, 1aBaTh MOSCHEHMS 110 XOAY PELIeHUs 3a/la4d, KOMMEHTHPOBATh
IIOJIy4EHHBIA pe3yibTaT;

e B X0Jie 00CYX/I€HHUS 3aJ]aBaTh BOIPOCHI MO CYILECTBY 00CYKIaeMOI TeMBbI, TPOOIIEMBI,
pelmaeMoil  3aJaud, BBICKa3blBaThb MJEH, HALCJICHHbIE Ha IIOMCK PELIEHUs;
COMOCTABJISITh CBOU CYKICHHS C CYXACHHUAMH JPYrMX YYacTHHUKOB JHAaJIoOra,
0oOHapyKUBaTh pa3IMune U CXOJCTBO MO3ULHUI; B KOPPEKTHOH dopme popMyIrpoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IPEACTaBIATH PE3yJbTaThl PELICHUS 3a7aud, SKCIIEPUMEHTA, UCCIEA0BAaHUS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHHS € Y4ETOM 3aJay IMpe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyannuecTtBo:

® [IOHMMaThb U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW W WHIUBUAYaIbHOW pabOTHI
OpU pelleHnH Y4YeOHbIX 3ajay; MPUHUMATh 1EelIb COBMECTHOW JAESTEIbHOCTH,
IUIAaHUPOBaTh OPTaHM3ALMI0 COBMECTHOM paboOThl, pacmnpeneisTb BHUIbI PadoT,
JIOTOBapUBaThCs, O0OCYXJaTh IMpollecC W pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJIBKUX JIIOEH;

® y4acTBOBAaTh B IPYMIOBBIX popmax paboThl (00Cyx1eHusl, 0OMEH MHEHUMN, «MO3TOBBIE
HITYPMbI» W UWHBIE); BBINOJHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JIeMCTBUS C IPYTMMH YICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaa B OOIIMHA
MPOAYKT MO KPUTEPHAM, CHOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHSL.

3) Yuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom hpopmuposanue Cmoico8bix

YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanms:



®  COCTaBJIATH IUIAH, AJITOPUTM PEIICHHs 3a]1a4, BBIOMPATh CIIOCO0 PElIeHus C yuEToM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAThH U
KOPPEKTHPOBATh BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJCTh HAaBbIKAMHM IIO3HABATEIBHOM pE(PIEKCMH KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM M MBICIUTEIBHBIX TMPOLIECCOB, WX PE3yJbTAaTOB; BIAAETh CIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIA MpOLEecca M Pe3ysibTaTa PELIeHUs MaTeMaTUYecKOn
3a/1a4y;

® [pPEeABUAETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUM 3aJa4l, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3y/lbTaTa LEIH U YCJIOBUSAM, OOBSACHATH MPUUUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEIbHOCTH, HAXOIWTh OILINOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
11 KJIACC

OnepupoBatb MOHSITUAMU: WINHIpUYECKas IIOBEPXHOCT, oOpazyromue
LWIMHAPUYECKON MOBEPXHOCTH; LIMIIMH/IP; KOHWYECKasi IOBEPXHOCTh, 00pa3yrolue KOHNYECKON
MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

PacniozHaBaTh Tena BpaleHus (UIMHIADP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpallleHUS.

KnaccugunupoBars B3auMHOE pacnosiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOIl CETMEHT, OCHOBAaHUE CETMEHTA, BbICOTA CETMEHTA;
IIapOBOIi CJI0HM, OCHOBaHKE IIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; IIAPOBON CEKTOP.

Boruncnsate 00BbEMBI U IUIONIAIM TOBEPXHOCTEH TeNl BpAllleHUs, T€OMETPUUYECKUX TEJ C
npUMEHEeHHEM (OpMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHMK, BIUCAHHBIM B cepy M OMNHMCAHHBII OKOJO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpPaIEHUs.

BbluncnsTe COOTHOLIEHUS MEXIY IUIOUIaIIMU MOBEPXHOCTEH U 00bEMaMM IMOAOOHBIX
Te.

N300paxarh u3yyaemble (UIYpbl OT PYKM M C IPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BUJL
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYECHHUs Tell BpallleHusl.

W3Bnekatb, UHTEPIPETUPOBATh U MPeoOpa30oBbIBATh MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOMHATE AEHCTBUS CIOXKEHHUS BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOKEHHUS BEKTOPA
Ha YKCI0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH 00JIaJatoT.

[TpuMeHsTH paBUIIO NapajlIeeNuIea.

OnepupoBaTh MOHATUSAMHU: JE€KAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrojd MEKIY BEKTOpPaMHM, CKaJspHOE
MIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAaHAPHbBIE BEKTOPHI.

HaxoauTe cymMmMy BEKTOPOB M IIPOM3BEJIEHUE BEKTOPA HA YMCIIO, YTOJI MEXKY BEKTOPAMH,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpPAMHAT.



[TIpumensaTs reomerpuueckue (akTbl JUIs pELICHHsS CTEPEOMETPHUYECKUX  3ajad,
HPEANOJAararolMX HECKOJIBKO IAroB PEIICHUs, €CIH YCIOBUS NPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

Pemath mpocTeiiiime reoMeTpuYecKue 3a1a4l Ha NMPUMEHCHHUE BEKTOPHO-KOOPANHATHOTO
METOoJIa.

Pemath 3agayn Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHHH W HAaXOXKICHUE
TCOMCTPHUICCKUX BCIWYHH I10 06pa3uaM WM aJirOpuTMaM, NpUMCHA U3BCCTHBIC MCTOJLI ITPU
pEIICHUH CTaHIAPTHBIX MATEMaTUIECKUX 3a71a4.

[IpuMeHATs IpOCTEHIINE NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYCCKHUX 3a/1a4.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IIPUPOJAE U JKHU3HU,
pacro3HaBaTh MPOSIBJICHNE 3aKOHOB T€OMETPHH B HCKYCCTBE.

IIpuMeHATh NOJIy4EHHBIC 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh PEAJbHBbIC CUTyalUd U
NPUMEHATh  M3YYCHHbIE TOHATHS B  TPOIECCe IOMCKA  PEHICHHUS  MaTeMaTHYSCKH
chOopMyITHUPOBAHHOW MPOOIEMbI, MOICIUPOBATh pPEATbHBIC CHTyallUd HA S3bIKE T'€OMETPHH,
UCCIIeI0BaTh MMOCTPOCHHBIE MOJENIN C HMCIOJb30BAHHEM TFEOMETPHUYCCKHUX MOHATHH U TEOpPEM,
arrapara aﬂre6pLI; peuiaTh MPAKTHUYCCKUC 3aa4U, CBA3AHHLIC C HAXOKACHUEM I'COMCTPHICCKUX
BEJTUYHH.



11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 12

OOBEMEBI TEN 5

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001IeHNE, 7 1

cUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE
11 KUIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYeHUS

JJIeKTPOHHBbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

Coepa u map: eHTp, paauyc, JHaMeTp;
IUIONIA]Ib TIOBEPXHOCTH CHEepbl
BsaunmMHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHask INIOCKOCTh K
cdepe; momans cheps

N3o6paxenue chepsl, mapa Ha
iockoctu. CeyeHus mapa

[yt IpruvecKas mOBEepXHOCTb,
o0pa3yroIne UIHHIPHIECKON
MOBEPXHOCTH, OCh IIWJIHHIPUICCKOMH
IIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yroias u oCh;
IUIOIaas OOKOBOM M MOJIHOM
MMOBEPXHOCTH

N3o0paxkenue muinHapa Ha TUIOCKOCTH.
PazsépTka unnunapa. Ceuenus

HMWIMHIPA (TI0CKOCTHIO, MapaiebHON
WJIH TIePICHAUKYISIPHON OCH IHIIMHIPA)

Konundeckast TOBepXHOCTh, 00pa3yroIue
KOHHMYECKOM MOBEPXHOCTH, OCh U
BEpIUIMHA KOHUYECKON MTOBEPXHOCTHU

Konyc: ocHOBaHME U BEpILINHA,
o0pa3yromias 1 oCh; IJIOIAAb OOKOBOW 1
IIOJIHOW ITOBEPXHOCTH

VYceu€HHbI KOHYC: 00pa3ylome 1




BBICOTA; OCHOBaHUs U OOKOBast
MMOBEPXHOCTD

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béptka konyca. CeueHus KoHyca

10 (TUTOCKOCTHIO, TTapalIeIbHOM 1 0 0
OCHOBAHHMIO, ¥ TUIOCKOCTBIO, TPOXOIAIICH
4yepe3 BEPIINHY)

11 KomOunanws ten BpameHus u 1 0 0
MHOT'OTPaHHHKOB
MHoTrorpaHHHK, ONTUCAaHHBII OKOJIO

12 cdepsr; chepa, BrEcaHHAs B 1 0 0
MHOTOTPaHHHK WM B TEJIO BPALICHUS
[Tonstue 06 06bpéMe. OCHOBHBIE

13 . ) 1 0 0
CBOICTBa 00BEMOB TEN

14 O0bEM UIMHIIpa, KOHYyCa 1 0 0

15 O0BEM mapa u riomazb chepbt 1 0 0
[TooGHBIE TENa B IPOCTPAHCTBE.

16 CooTHOIIEHNST MEXIY TUIOMIAISIMU 1 0 0
MOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TET

17 KOHTpOJ‘ILI;Ia}I Pa60Ta no remam "Tena 1 1 0
BpaieHus" u "OobeMsl Ten"

18 BekTop Ha MI0CKOCTH M B TPOCTPAHCTBE 1 0 0

19 CrnosxeHue ¥ BBIYMTAHNE BEKTOPOB 1 0 0

20 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1 0 0
PasnoxeHue BekTopa 1o TpéM

21 HEKOMITJIAaHAPHBIM BeKkTopam. [IpaBuio 1 0 0
napaiesenumnena
Pemienue 3aay, CBI3aHHBIX C

22 MIPUMEHEHHEM TIPaBUIT IEHCTBUH C 1 0 0
BEKTOpaMH

23 [IpsmMoyronbHas cucTeMa KOOpJHHAT B 1 0 0

npoctpancTBe. KoopmHaThl BeKTOpa.




[Ipocreiimue 3aa4u B KOOpAUHATAX

24

25

VYron mexay Bekropamu. CKalasipHOE
MIPOU3BE/ICHNE BEKTOPOB

Beluncienue yrios Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHatHO-BEKTOPHBINA METOI ITPH
pEIIeHUU T€OMETPUYECKUX 3a1a
Kontponbnas padota o teme "Bektopsl
Y KOOPJIMHATHI B MPOCTpaHCTBE"

28

[ToBTOpenue, 0600IIEHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUIAHUMETPUH

29

30

31

32

[ToBTOpEeHME, 0000IIEHNE U
cucremMaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpenue, 0600IIEHNE U
cUCTeMaTu3alus 3HaHUi. 3a1aun
ITAaHUMETPHUHU U METOABI UX PCIICHUA

[ToBTOpenue, 0600IIEHNE U
cUCTeMaTu3alus 3HaHUi. 3a1aun
ITAaHUMETPHUU U METOABI UX PCIICHHUA

[ToBTOpeHue, 0600IIEeHNE U
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTEpPEOMETPUH

33
34

WtoroBas koHTpoJIbHAs paboTa

[ToBTOpeHme, 0600IIEHNE U
CUCTeMaTH3aIusl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MMPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1151 YHEHUKA

* Maremaruka: ainreOpa ¥ Hayaia MaTeMaTHUECKOro aHanu3sa, reomerpus. ['eomerpus, 10-11
kiaccel/ Atanacsn JI.C., Byry3oB B.®., Kagomues C.b. u npyrue, AKiioHepHoe 00IIecTBO
«3marensctBO «lIpocBemenune»

Tematuueckast pabovas TeTpaap "Martemaruka" (IpoHIbHBINA YPOBEHB)

METOJUYECKHUE MATEPHUAJIBI J1J151 YUUTEJISA
1.CamocTosITeIbHBIC U KOHTPOJIBHBIC pa0OThI K YICOHUKY.
2. KM=l

HUAP®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://www.yaklass.ru/p/#program-11-klass






