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MNOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yuyeOHOro kypca «['eomerpus» ©6a30BOTO YpOBHS st
obyuarommuxcst 10 —11 xmaccoB coctaieHa B cooreTctBuu ¢ OOIT COO MOY CII Ne
61 u rocymapCTBEHHBIMH O0pa30BaTEIbHBIMU CTAHJAPTAMH CPEIHEro OOIIETo
oOpa3oBaHUsI Ha OCHOBE «IIporpamMmbl  001I€00pa30BATEIBHBIX YUPEIKICHUH.
Marematuka 10-11» (CocraButens: bypmuctpoa T.A.- M.: IIpocsemenne, 2023r.),
pazpaborana B cootBercTBUM ¢ PI'OC. u obecrneunBaeT ITOCTHKEHUE TUIAHUPYEMBIX
pesynbTatoB ocBoeHus POOII. [Iporpamma HampaBieHa Ha 00I1e00pa3zoBaTEIbHBIN
YPOBEHb M3yUCHHUS MMPEIMETA.

Hean u3yuyeHuss reoMeTpUM B cTapiieil MIKoJie

N3yueHne reoMeTpuM HaIpaBICHO Ha JOCTHKEHUE CICAYIOMIUX LIeJIeH U 3a1a4:

* OBJIAJICHUE CHUCTEMOM TE€OMETPUYECKHX IIOHATHUH, 3aKOHOB M METOJOB,
M3y4aeMbIX B MpeJesax OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl CPEIHETO

(moJstHOTO) 00IIIETO 0OPA30BAHMS;

* OCO3HAHME U OOBSICHECHHE POJU TEOMETPUM B OINHUCAHUU W MCCICAOBAHUU
pEAIBHBIX MPOIIECCOB U SIBJICHUH; MPEICTABICHUE O MATEMAaTUUYECKOM

MO/JICTUPOBAHUHU U €70 BO3MOKHOCTSIX;

* OBJIQJICHUE MAaTEMAaTUYECKOM TEPMHUHOJOTHMEH W CHMBOJIMKOM, HadaJlbHBIMU
MOHSITUSMU JIOTUKUA Y TPUHLIMIIAMH MAaTE€MaTUYE€CKOTO

JI0Ka3aTeIbCTBAa; CAMOCTOSITENIbHOE MPOBEJCHUE JIOKA3aTEIbHBIX PACCYKIICHUN B
X0JI€ pelleHUs 3a]1a4;

* M300paKEHUE TUIOCKUX M TMPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Quryp, ux
KOMOUMHAIMI; YTEHUE T€OMETPUUECKUX YEPTEXKEM; ONMCaHNE U

000CHOBaHME CBOWCTB (HUTYp B OTHOIICHUHW MEXKIY HHUMH; CIIOCOOHOCTH
MPUMEHSITh TPUOOPETCHHBIC 3HAHUS K YMEHHUS JUIsl PEIICHUS 3a]1a4d, B TOM

YHUCIIe 3a/1a4 MPAKTUYECKIO XapaKTepa U 3aJ1a4y U3 CMEKHBIX YUYECOHBIX MPEIMETOB.

* CTQHOBJICHME MOTHUBAIlMM K TIOCIEAYIOIIEMY M3YUYCHHI0O MaTEeMaTHKH,
€CTECTBEHHBIX M TEXHUUYECKUX JUCIUIUIMH B YUPEKICHUAX CUCTEMBbI

CPEIHETO U BBICIIEr0 Mpo(ecHoHaILHOTO 00pa30BaHus, i1 CaMOOOpa30BaHUS;

* OCO3HAaHWE W BBIABICHUE CTPYKTYpPbl JIOKA3aTEJbHBIX PACCYXICHUM,
JIOTUYECKOTO 000CHOBAHUS JTOKA3aTENIbCTB; OCMBICIICHUE TPOOJIEMbI

COOTBETCTBHUS JEAYKTUBHBIX BHIBOJOB OTBJICUCHHBIX TCOPUM U PEaTbHOU JKU3HU;

* OBJAJCHUE OCHOBHBIMH TOHSATUSAMH,UACSIMA M METOAAMU TE€OMETPHUH;
CIIOCOOHOCTh MPUMEHSITh MOJYUYCHHBIC 3HAHUSI I ONIMCAHUS U aHau3a

npo0JieM peasibHON KU3HHU;

* FOTOBHOCTh K PEHICHUIO MIUPOKOro Kjacca 3aaad M3 pa3IMuHbIX Ppa3zeiioB
MaTeMaTUKHU U CMEXHBIX YUYEOHBIX MPEIMETOB, K TOMCKOBOU U

TBOPYECKOM JIEATEIHLHOCTH, B TOM YHCJIE NIPU PEIICHUN HECTAHIAPTHBIX 3a]1ay;

* OBJIQJICHNE HABBIKAMHU MCIOJIb30BAHMS KOMITBIOTEPHBIX MPOrpaMM P pelieHUuN
MaTeMaTUYECKHX 3a7a4, B TOM YHCJIE JIJIsl TOMCKA MYTH PEILICHUS

Y WUTIOCTPALUK XOJa PACCYKICHHUS.



JlocTmkeHre 1ed  OCBOCHHSA MPOTrpamMMbl  OOECIIEUMBACTCS  PELICHUEM
COOTBETCTBYIOIIUX 3a/ad. [[puopuTeTHhIMU 3agadamMm ocBoeHHs Kypca «I'eomeTpum»
Ha 6a3oBoM ypoBHEe B 10—11 kimaccax sBISIFOTCS:

e (opMupoBaHUE MpPEACTABICHUS O TEOMETPUU KaK YaCTH MHUPOBOM KyJIbTYpbl U

OCO3HaHME €€ B3aMMOCBS3U C OKPYKAIOLUM MUPOM;

e (opmMupoBaHHue MpeACTaBICHUS O MHOTOTPAHHUKAX M TeJaX BpalIeHUs KakK O
BOKHEUIIIUX MATEMAaTUYECKUX MOJEISIX, MO3BOJSIOMIUX OMUCHIBATh U M3ydaTb
pa3HbIE SIBJICHUS OKPYKAIOIIEr0 MHUPA;

e (opMHpoBaHHE YMEHHs pacro3HaBaTh Ha YepTexkKax, MOJCNIIX U B PEATbHOM
MHUpPE MHOTOTPAaHHUKH U T€Ja BPAILCHHUS;

e OBJIAJICHUE METOJAaMHU pEIICHMs 3aJad Ha TOCTPOCHHUS Ha H300paKEHUAX
IIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE yMEHHMsS  ONEPUPOBATH  OCHOBHBIMH  MOHSITHSAMH O
MHOTOTPAaHHHUKAX U TeJlaX BPallleHUsI U UX OCHOBHBIMU CBOWCTBaMU;

e OBJAJCHHUE AJNTOPUTMAMHU DEIICHUS OCHOBHBIX THUIOB 3aa4; (hopMupoBaHue
YMEHUS NIPOBOJIUTH HECIIOKHBIE TIOKA3ATEIBHBIE PACCYKICHUS B X0/€ PEIICHHUS
CTEPEOMETPUUECKUX 3a4a4 U 33]1a4 C IPAKTUYECKUM COJIEPKAHUEM;

e pPAa3BUTUE MHTEJUIEKTYaJbHBIX M TBOPUYECKHX CIOCOOHOCTEH o0Oydarommxcs,
MO3HABATEIIbHOM AKTHUBHOCTH, MCCIEAOBATEIbCKUX YMEHHUM, KPUTHYHOCTH
MBIIUICHUS;

e (opmupoBanue (QyHKIMOHAIBHON TI'PAMOTHOCTH, PEJIEBAHTHOW TI'€OMETPHHM:
YMEHUE pACIIO3HABATh MPOSBICHUS T'€OMETPUYECKUX IMOHATUH, OOBEKTOB H
3aKOHOMEpPHOCTEl B pPEAJbHBIX J>KU3HEHHBIX CUTyalUsX M NpPU H3YyYEHUU
JIPYruX y4eOHBIX MPEAMETOB, IPOSBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH,
bopMyIMpOBaTh WX Ha S3bIKE TEOMETPHUM U CO3/1aBaThb I'€OMETPUYECKUE
MOJIeNIM, TPUMEHSATH OCBOEHHBIM TE€OMETPUYECKHI ammapar sl pelleHus
MPAKTUKO-OPUEHTUPOBAHHBIX  3a7a4, HWHTEPIPETUPOBATH U  OLICHUBATH
MOJTyYEHHBIE PE3YIIbTATHI.

AKTYaJIbHOCTH

['eomerpuss — OIWH W3 BAXHEHIIMX KOMIIOHEHTOB MaTEMaTHYCCKOTO
o0Opa3oBaHusi, HEOOXOUMBIN JJIT IPUOOPETEHNSI KOHKPETHBIX 3HAHUH O TPOCTPAHCTBE
U TIPAKTHYECKH 3HAYUMBIX YMEHHH, (DOPMUPOBAHHS SI3bIKA OMHCAHUS OOBEKTOB
OKpY’KaoIero Mupa, IJIsl pa3BUTHS MPOCTPAHCTBEHHOTO BOOOpPaXEHUS M MHTYHUIIUH,
MaTEeMaTUYECKON KYJIbTYPHI, ISl 3CTETUUECKOT0 BOCIIUTAHUS YHAIIIUXCS.

N3yyenue reoMeTpur BHOCUT BKJIaJ B Pa3BUTHE JIOTHUECKOTO MBIIIJICHUS, B
dbopmupoBaHue TOHATUS JoKa3zaTrenbcTBa. OMHOW W3 OCHOBHBIX II€JIEH H3ydCHHUS
TCOMETPUU  SIBIIICTCA  Pa3BUTHE JIOTHUECKOTO H  aOCTPAKTHOTO  MBIIIJICHUS,
MPOCTPAHCTBEHHOTO  BOOOPAKEHHUS, aNTOPUTMUYECKON KyJIbTYPhl, KPUTHYHOCTHU
MBIIIJICHWST HA  ypOBHE, HEOOXoauMoM it Oyaymiedl  mpodecCHOHAIBHOMN
JESITEIbHOCTH, a TakK)Ke IMOCJEAYyIoIIero oO0y4deHHs B BbBICIICH Imikojie. B mporecce
U3YYCHHUS TeOMEeTPUH (GOPMHUPYIOTCS TaKHe Ka4eCTBa MBIIIICHUS, KaK CHJIa U THOKOCTb,
KOHCTPYKTHBHOCTbH U KPUTUYHOCTb. /(7151 aganTanuu B COBpeMEHHOM HH(POPMAITMOHHOM



o0miecTBe BaKHBIM (DakTOpoM sBIsieTCS (OPMUPOBAHHE MATEMaTHUECKOTO CTHIIS
MBIIJICHUS, BKIIOYAOMIEro B ce0d HWHAYKUUIO W JACAYKIHUIO, 0000IlIeHue u
KOHKpETU3AIUIO, aHAIN3 U CUHTE3, KIlacCU(UKAIUIO, a0CTparupoBaHUE U aHAJIOTHIO.

OOyueHne reoMeTpur JaeT BO3MOXHOCTh IIKOJIbHUKAM HAyYWUThCS TUIAHUPOBATH
CBOIO JICSITEIIbHOCTh, KPUTHYECKH OIEHUBATH €€, MPUHUMATh CaMOCTOSATEIbHbIC
pelieHus, OTCTauBaTh CBOM B3IJIANBI U yOexaeHus. B mponecce n3ydeHusi reomeTpuu
IIKOJIbHUKK Y4YaTCsi M3JlaraTh CBOM MBICIM $ICHO M HCYEPIBIBAIOIIE, MPUOOPETAIOT
HABBIKM YETKOTO BBITIOJHEHHUS MaTEMaTHYECKHX 3alUCei, MpU 3TOM HCIIOJIb30BAHHE
MaTEeMaTHYECKOTO S3bIKa MO3BOJIAET PAa3BUBATh y YYALIUXCS TPAMOTHYIO YCTHYIO H
NUCBMEHHYIO peYb. 3HAKOMCTBO C HWCTOpPUEH pa3BUTHS TEOMETPUU KaK HayKu
dbopMupyeT y ydanmxcs MpeACTaBICHUSI O TEOMETPUHM KaK 4acTH OOIIEeYEeIOBEYECKOM
KYJbTYPHI.

Jlormueckoe MblluIeHHE, (HOpMHpPyeMOe TPH H3YYCHHH OOy4YaOLUUMUCS
MOHSATUHUHBIX OCHOB I'€OMETPUM U MOCTPOCHUU IEMOYKH JIOTUYECKUX YTBEPXKICHUN B
XOJIe pellleHUs] TEOMETPUUYECKUX 3aja4, YMEHHE BBIJBUTAaTh U OMPOBEPraTh TMIIOTE3bI
HENOCPEICTBEHHO UCMOJb3YIOTCS IPU PELICHUH 33/1a4 €CTECTBEHHO-HAYyYHOTO IUKJIA, B
YaCTHOCTHU U3 Kypca (HU3UKHU.

YMeHue opueHTHpPOBaThCsl B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO BCEX
o0nacTax AesTeNbHOCTH YenoBeka. OpUeHTalts YeloBeKa BO BPEMEHHU U MIPOCTPAHCTBE
— HEeo0X0AMMOE YCJIOBHUE €r0 COLMAIBHOTO OBbITHS, (hOpMa OTPaKEHUSI OKPY>KAIOILIETO
MHUpa,  YCJIOBHE  YCIENIHOTO  TO3HAaHUS W  aKTUBHOTO  MpeoOpa3oBaHUA
neiictButensHocTd. OmnepupoBaHWE MPOCTPAHCTBEHHBIMH 00pa3amMu  OObEIUHSET
pasHple BUABl Y4eOHOM W TPYIOBOW JAEATEIBHOCTH, SBISAETCA OOHUM U3
npo(hecCHOHANBPHO BAXKHBIX KAadecTB, MOJTOMY aKTyaldbHa 3a7ada (popMHpOBaHUS Y
O0OyJaromuxcss MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK pPa3sHOBUAHOCTA OOPa3HOTO
MBIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPaKTUYECKOU
JeSATeTLHOCTH 110 MHOTHUM HaITPaBICHUSIM.

[Iporpamma no reomeTpun Ha 6a30BOM ypOBHE MpeIHA3HAYCHA JIJIsT 00YyHarOIUXCSI
CpelHEeW WIKOJbl, HE WCHBITHIBABIINX 3HAYUTEIBHBIX 3aTPyJHEHUM Ha YpOBHE
OCHOBHOTO 001Iero oopazoBanusi. Takum obpazom, oOydarorirecss Ha 0a30BOM YpPOBHE
JIOJDKHBI OCBOWTH OOIIME MaTeMaTHYeCKHUE YMEHHs, CBS3aHHbIE CO CHenu(puKon
reOMETPUU U HEOOXOIUMBIE NIJIsl )KU3HU B COBpeMEeHHOM obtiectBe. Kpome »Toro, oHu
UMEIOT BO3MOXKHOCTb M3yYUTh TIE€OMETpHIO OoJiee TIyOOKO, €ciii B JaJbHEHIIeM
BO3HUKHET HEOOXOJUMOCTh B TEOMETPHYECKHX 3HAaHUAX B NPOdeCcCHOHATHLHOU
JeSITEIBHOCTH.

OTnUYUTEeNsHOM OCOOCHHOCTBIO MPOTPAMMBI SIBIISIETCS. BKJIIOUEHHE B KypC
CTEpEOMETPUHN B Hayalle ero M3y4eHHs 3ajad, pelIaeMbIX Ha YpOBHE WHTYHTHUBHOTO
MO3HAHWS, W ONpEICNEHHBIM 00pa3oM OpraHW30BaHHAas paboTa HaJl HHUMH, YTO
CIIOCOOCTBYIOT ~ Pa3BUTHIO  JIOTHUECKOTO ¥  TMPOCTPAHCTBEHHOTO  MBINIICHHUS,
CTUMYJIUPYET TMPOTEKaHWE HWHTYUTHUBHBIX IMPOIECCOB, MOTUBHUPYET K HalbHEUIIEMY
U3YYEHHUIO MPEIMETA.

OcHoBHBIE coaepkaTenbHble JuHUU Kypca «l'eomerpum» B 10-11 knaccax:
«MHororpanHukmn», «lIpsMble M TJIOCKOCTM B NPOCTPAHCTBE», «Tejia BpameHUs»,



«BekTopsl M KOOpAMHATBI B IPOCTPAHCTBE». POPMHUPOBAHME JIOTMYECKUX YMEHUU
pacnpenensercs He TOJIbKO IO COAEPKATENIbHBIM JIMHUSM, HO U 110 rojilaM 00y4eHHs Ha
YPOBHE CPEHETO 00111er0 00pa30BaHusl.

ConmepxaHue 00pa30BaHHs, COOTBETCTBYIOLIEE IPEIAMETHBIM pe3yjibTaTaM
OCBOEHHUSl  pabouell  MporpaMMbl, pacHupelei€HHbIM IO rojaM  OOydeHHs,
CTPYKTYPUPOBAHO TakKUM 00pa3oM, 4TOObI OBJIaJICHUE T€OMETPUUECKUMU TOHATUSIMU U
HaBbIKAMHU OCYIIECTBISUIOCH IOCIIENOBATENBHO M IOCTYNATENbHO, C COOJIIOACHUEM
NPUHIINAIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOYAJIHCH B OOIIYIO CHUCTEMY
TeOMETPUYECKUX TNPEACTaBICHUN O0yJarouxcsl, pacluupss U yriyomuss e€, obpa3sys
IIPOYHBIE MHOKECTBEHHBIE CBSA3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha wnsyuyenue reomerpun oTtBoAuTCS 2 yaca B Henento B 10 kmacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATHS CTEpeoMeTpuu. Touka, mpsiMas, MJIOCKOCTb, HMPOCTPAHCTBO.
[ToHsiTHE 00 AaKCHOMAaTUYECKOM IMOCTPOEHUU CTEPEOMETPHM: aKCHOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX.

B3anmHOe  pacnonokeHue TOpsMBIX B NPOCTPAHCTBE:  IEpPECEKaroIIuecs,
IapajuleNIbHbIE U CKpelMBaromuecs npsmMslie. 1lapamienbHOCTh NPSAMBIX U INIOCKOCTEM B
IIPOCTPAHCTBE: MapajuIeIIbHBIE IIPSAMBIE B IPOCTPAHCTBE; NaPAJUIEIBHOCTD TPEX MPSAMBIX;
MapajuieNIbHOCTh MPSMOW M IUIOCKOCTU. YTJIBI C COHANpPaBJIECHHBIMU CTOPOHAMH; YTOJ
MEXKIy TMpsSMBIMH B MpOocTpaHCTBE. I[lapanmienbHOCTh IIOCKOCTEW: NapajlielibHbIC
IJIOCKOCTH; CBOMCTBAa MapaJuleNibHbIX IUIOcKOCcTed. IIpocreiiline MpoCTpaHCTBEHHbIE
GbuUrypsl Ha MIIOCKOCTH: TETPAdp, KyO, mapasuiesenuIie l; MOCTPOECHUE CEUCHUI.

[leprieHIUKYJISAPHOCTh NPSAMOM M IUIOCKOCTH: IEPIEHAUKYIISPHBIE IPSAMBIE B
IIPOCTPAHCTBE, IPSAMBIC IapajuIe/IbHbIE U IIEPIICHAMKYJSIPHBIE K IUIOCKOCTH, IPU3HAK
MEPIECHINKYJIIPHOCTA TMPSAMOW M IUIOCKOCTH, TEOPEMA O MPSIMOM NEPHEHAUKYIAPHON
IJIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKIY HPSIMOM M IUIOCKOCTBIO; JIBYTPAHHBIN
YTOJI, TMHEWHBIN YTOJl ABYTPAHHOTO yria. [leprnenauKkynsap 1 HakKJIOHHbBIE: PACCTOSHUE OT
TOYKHU JI0 IUIOCKOCTH, PACCTOSHUE OT MPSMOW JO IJIOCKOCTH, MPOEKUUs (PUTyphl Ha
IJIOCKOCTh. [lepneHanKyIApHOCTh IIOCKOCTEW: IPU3HAK IEPIECHINKYISIPHOCTH JBYX
IocKocTer. Teopema o TpEX MepHeHIUKYIsIpax.

MHoOrorpaHHuKHU

[loHATHE MHOIOIrpaHHHKA, OCHOBHBIEC 3JIEMEHTHl MHOIOTPAHHMKA, BBIINYKIBIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH; pa3BEPTKA MHOTrorpaHHuka. IIpusma: n-yrosnpHas npusma;
IPaHU U OCHOBAaHMS NPU3MBI; MpsMas M HAKJIOHHAs MPU3MbI; OOKOBas M TMOJHAs
IIOBEPXHOCTh Mpu3Mbl. Ilapamienenunesn, npsAMOYIOJbHBIA MapaJUICICHUIEe] U €ro
coiicTBa. [lupamuna: N-yrojapHas nupaMuja, FpaHd U OCHOBAHUE MUPAMUJIBL; OOKOBAst U
IIOJIHAsE TOBEPXHOCTh IHUPAaMU[bl, INpaBWIbHASA M YCEUEHHAs NUPAMHUAA. JJIEMEHTHI
npu3mMbl U nupamunbpl. [IpaBuibHbIE MHOTOTDAHHUKH: IIOHATHE TPABUIBHOTO
MHOTOTPAaHHMKA; IIpaBWJIbHAS TMpHU3Ma W [pPaBWJIbHAs MNHPAMHAA; IPaBUIbHAS
TpEeyroJibHasl MMpamMua W NpaBWIbHBINA TeTpadap; KyO. IIpeacraBienne o mpaBUIbHBIX
MHOTOTPAaHHHUKAX: OKTadIp, NOJAeKadAp U ukocadap. CedeHus: Mpu3Mbl U MUPAMUBL.

CumMeTpuss B NPOCTPAHCTBE: CHUMMETPUS OTHOCHUTENBHO TOYKH, HPSIMOM,
IJIOCKOCTU. ODJIEMEHTHl CHUMMETPUM B NHUpAMUAAX, NapaJUICIEIUIENaX, MPAaBUIbHBIX
MHOT'OTPaHHHKAX.

Bbruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: péOpa, AauaroHanu, yribel. Ilnomane
OOKOBOI MOBEPXHOCTU U TOJTHOU MOBEPXHOCTH MPSMON MPHU3MBI, TUIOIIAh OCHOBAHHA,
TeopeMa 0 OOKOBOW MOBEPXHOCTU MPsSMOM Tpu3Mbl. [Lmomans 60KOBOI MOBEPXHOCTH H
IIOBEPXHOCTH NPABUJIBHOM IHPAMHUIBI, TEOpeMa O IUIOMAAM YCEYEHHOW INHUPAMMIBIL.
[Tonsitue 06 06béMe. OOBEM TUPAMUIBI, TIPU3MBI.

[Tonobupie Tenma B  mpoctpaHcTBe. COOTHOLIGHUS  MEXAY  IUIOLIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TEN.



11 KIIACC

Tesia Bpalenus

[unuHapuyeckas TOBEPXHOCTh, 00PA3yIOIIUE UINHIPUYECKONU TOBEPXHOCTH, OCh
UUJMHIPUYECKON TMOBEpXHOCTU. IlunmuHnap: ocHOBaHHMS W OOKOBas IMOBEPXHOCTb,
oOpa3yromas 1 0Ch; TUIOMIah OOKOBOH M TIOJTHOW MMOBEPXHOCTH.

Konnueckas mNOBEpXHOCTh, OOpa3ylolIue KOHUYECKOW TIOBEPXHOCTHU, OCh H
BEpIIMHA KOHUYECKOW nmoBepxHocTU. KoHyc: OCHOBaHUE U BeplliMHA, 00pa3yIoliasi U OCh;
TJI0MAah OOKOBOM M TIOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIue U BHICOTA;
OCHOBaHMs 1 OOKOBas MOBEPXHOCTb.

Cdepa u map: ueHtp, paauyc, AMameTp; Iomaas MoBepxXHocTu cepol. Bzanmuoe
pacnosioxkeHue cepbl U IIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe; miomaas chephi.

N300paxkeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanum Tten BpamieHUss U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMUCAHHBIN
okoJ10 cdepsl; chepa, BiMCaHHAsS B MHOTOTPAaHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarne 06 o6béme. OcHOBHBIE CBOMcTBa 00BEMOB Tell. Teopema 00 oOBéME
NPSIMOYTOJILHOTO TMapajieenumnena u cieactsus u3 He€. OObEM HMUIMHApPA, KOHYCA.
O0BEM mapa 1 wioaab cepsol.

[lonoOuble Tena B mpoctpaHcTBe. COOTHOUIEHUS MEXKIY — IUIOLIAISMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenust muinHApa (mapamwieibHO W TEPHEHIUKYISIPHO OCH), CEYEHHUS KOHYyca
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIIUHY), CEUSHUS I1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha miockocTd U B mnpocTpaHcTBe. ClOKEHHWE U BBIYUTAHHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4YMUCHO. Pa3noxkeHHe BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. lIpaBuno mapawienenunena. Pemenue 3amad, CBSI3aHHBIX C MPUMEHEHUEM
IpaBuJI JEUCTBUM ¢ BeKTOpamu. [IpsiMOyrosibHass cucreMa KOOPAWMHAT B ITPOCTPAHCTBE.
Koopaunater BekTopa. IIpocreime 3agaun B KOOpAMHATAX. YTOJ MEXAY BEKTOPAMMU.
CkansipHoe MpPOU3BEJICHUE BEKTOPOB. BbIYUCIEHUE YII0B MEXKIYy TMPSIMBIMU U
MI0CKOCTAMH. KOOp/IMHATHO-BEKTOPHBIN METO/ MPU PEIICHUH T€OMETPUUECKUX 3a]1ay.



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pE3yJNbTaThl  OCBOCHHS  NPOTpaMMbl  Y4eOHOTO  MpeameTa
«MaremaTrkay XapaKTepUu3yIOTCS:

I'paxkianckoe BoCIUTAHME:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKON IMO3ZHMIIMK O0YyYaromerocss Kak akKTUBHOTO M
OTBETCTBEHHOTO WIECHA POCCHMCKOTO OOIECTBA, MPEICTABICHUEM O MAaTEMaTHYCCKUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3JIUIHBIX CTPYKTYP, SABICHUM, TPOLIETYP TPAKIAHCKOTO
oOmiecTBa (BHIOOPHI, OMPOCHI U Tp.), YMEHUEM B3aUMOJICHCTBOBATH C COIMATIbHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX (QYHKIUSIMHU 1 HA3HAYCHUEM.

I[IaTpuoTHYeckoe BoCIUTAHME:

c(OPMHUPOBAHHOCTBIO POCCUMCKONW TPakKTAHCKOM HIECHTUYHOCTH, YBAXKEHHUS K
IPOLJIOMY M HACTOSIIIEMY POCCHUHUCKOW MaTEMAaTUKHU, IIEHHOCTHBIM OTHOIIEHHEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMaTUKOB M POCCHMCKON MaTeMaTUYeCKOW IIKOJbI, K
UCIIOJIb30BAHUIO OTUX JOCTIDKEHHM B JPYrUX HayKax, TEXHOJOTUsX, cdepax
HYKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHMSI:

OCO3HAHMEM TyXOBHBIX IIEHHOCTEH POCCHUCKOTO Hapojna; chOpMHPOBAHHOCTHIO
HPABCTBCHHOTO CO3HAHUS, ASTHYECKOTO TOBEICHUS, CBSI3aHHOTO C MPAKTHYCCKUM
MPUMEHEHUEM JOCTIKEHUN HAyKW W JCSITCIBHOCTHIO YUEHOTO; OCO3HAHMEM JIMYHOTO
BKJIaJIa B IOCTPOEHNE YCTOMYUBOTO OYTyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHpPY, BKIIOYAs OSCTETUKY MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, PEHICHUH, pacCyXJICHHI; BOCIPUUMUYHUBOCTHIO K
MaTEMaTUYECKUM aCTIeKTaM Pa3IMYHbIX BUIOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

c(hOpPMHPOBAHHOCTHIO YMEHHS MIPUMEHSATh MaTeMaTHYECKHE 3HAHUSI B MHTEpecax
3I0pOBOTO M 0e30mMacHOTO 00pa3a JKHW3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3I0POBBIO  (37I0pOBO€ MHUTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATUM M OTIbIXa,
peryispHas ¢u3nMdyeckas aKTUBHOCTH); (PU3MUYECKOrO COBEPIICHCTBOBAHUS, TIPU
3aHITHSIX CIIOPTHBHO-03I0POBHUTEIILHON JESITCIIBHOCTHIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TpPYIdy, OCO3HAaHHWEM IICHHOCTH TPYIOJIOOWS; HHTEPECOM K
paznudHbBIM cepaM mpodhecCHOHATBHOW NEeITeTbHOCTH, CBI3aHHBIM C MaTEeMaTHKON U
e MPUIOKEHUSIMU, YMEHHUEM COBEPIATh OCO3HAHHBIN BBIOOp Oymyiel mpodeccuu u
peann30BbIBaTh COOCTBEHHBIE >KU3HEHHBIC TJIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K
MaTeMaTU4eCcKoOMy OOpa30BaHMIO M CaMOOOpA30BAHHMIO HA MPOTSHKCHUHM BCEH JKU3HU,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIIEHUU MTPAKTUYECKUX 3a/1a4 MATEMaTHIECKON
HaIPaBJICHHOCTH.

IKOJOTHYECKOEe BOCIIUTAHUE:

C(OPMHPOBAHHOCTBIO  DKOJIOTHYECKOW  KYJNBTYPhl, TOHWMAHHEM  BIUSHUS
COIMAIBHO-DKOHOMHYECKUX TIPOIECCOB Ha COCTOSIHUE NPHPOAHOW M COIMAILHOM
Cpellbl, OCO3HAaHWEM TJIO0ATBHOTO XapaKTepa 3KOJIOTMYECKUX IMpoOJIeM; OpHEHTAIMEH
Ha MMPUMEHEHNE MaTeMAaTHYCCKUX 3HAHWHN IS PEIICHHSI 33/1a4 B 00JIACTH OKPY KaroIei
Cpenbl, IUTAHHUPOBAHUS TIOCTYIIKOB M OIICHKM HMX BO3MOXHBIX ITOCICACTBUM IS
OKPYKAIOIIEN CPEBI.



IleHHOCTH HAYYHOI'O NMO3HAHUSA:

C(OPMUPOBAHHOCTHIO ~ MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH W OOIIECTBEHHOM MPAKTHKH, MOHUMAHUEM MaTeMaTUYECKOU
HAYKH Kak c(hepbl YeI0BEYECKOM NeATENbHOCTH, STANOB €€ Pa3BUTUS U 3HAYMMOCTH JJIs
pa3BUTHs LUBUJIM3ALMU; OBJIAJCHUEM SI3bIKOM MATEMATHKA W MAaTEeMaTU4YECKOU
KYJBTYpPOU KaK CPEICTBOM IO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIATH ITPOEKTHYIO U
HCCIIE0BATENBCKYIO AEATEIBHOCTh MHANBUYAIBHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPaMMbl Y4eOHOTO TIpeaMeTa
«MaTtemMaTHKa» XapaKTepU3yIOTCs OBJAJICHUEM YHUBEPCAIBHBIMH HO3HAGAM EIbHbIMU
OelcmeusmMU, YHUBEPCAILHbIMU KOMMYHUKAMUBHLIMU OellCMEUAMU, YHUBEPCATbHbIMU
DpecyIAMUBHbIMU OeUCMBUIMU.

1) Vhusepcanvuvie nosnasamenvhvle Oeticmsus, obecneuusaiom Gopmuposanue
0a308bIX KOSHUMUBHBIX NPOYECco8 00y4arwuxcs (0ceoeHue Mmemooos NO3HAHUS
OKPYIHCAIOULe20 MUpaA, NPUMEHEHUE T0SULECKUX, UCCIe008AMENbCKUX Onepayull, YMeHul
pabomams ¢ uHpopmayueii).

Bba3oBble Jioruyeckue JaeiicTBUS:

e BBIBIATH M XapaKTEPH30BaTh CYIIECTBEHHBIE NPHU3HAKKM MAaTEMATHUYECKHUX
OOBEKTOB, TIOHATHH, OTHONIEHUH MEXIYy TMOHATHIMH; (OPMYIHPOBATH
OTpeNeNeHUs]  TOHATHH;  yCTaHABIMBATh  CYIIECTBEHHBIH  MPHU3HAK
KJaccu(UKaluy, OCHOBaHUS JJsi OO0OOLIEHUS M CpaBHEHUs, KpUTEpUU
IPOBOIMMOI0 aHAJIN3a;

e BOCIpUHUMATH,  (OPMYIUpOBaTH U  NPeoOpPa3OBBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHbIE W OTpUIlATENIbHbIC, E€IUHUYHBbIC, 4YacTHbIE U O0OIIueE;
YCJIOBHBIE;

e BBIABJISITH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTUBOPEYUHUS B
dakTax, NaHHBIX, HAOIOJACHUIX U YTBEPXKIACHUSIX;, MpeasiaraTh KPUTCPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEYNI;

e JeJaTh BBIBOJABI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JACIYKTUBHBIX W
WHIYKTUBHBIX YMO3aKJITFOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSITEIBHO JOKAa3aTeIhCTBA MAaTEMAaTHUYCCKUX YTBEPKIACHUI
(mpsiMple W OT TPOTHUBHOTO), BBICTPAUBATh APTYMEHTAIMIO, TPHBOJINUTH
NpUMEPBl M KOHTPIPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIC CYXICHHUS U
BBIBOJIBI;

e BBIOMpaTh CMOCOO perieHus Yy4eOHOW 3amayu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BBHIOMpATh HamboJiee TMOAXOIANIMN ¢  Y4ETOM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCIENOBATEIBCKUA HWHCTPYMEHT TIO3HAHMS,
dbopMyIMpoBaTh  BOMPOCHI, (PHUKCHUPYIOIIHE MPOTUBOpEUHEe, MpoOJIemMy,
yCTaHaBJIMBATh UCKOMOE W JIaHHOE, (POPMUPOBATh TUIIOTE3Y, apTyMEHTHPOBATH
CBOIO TTO3UIIUI0, MHCHHCE,

e TPOBOJUTH CAMOCTOSTEIIBHO CIJITAHUPOBAHHBIN AKCIIEPUMEHT, UCCIICIOBAHUE 110
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO O0OBEKTA, SIBJICHUS, IpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00beKTaMHU, SIBJICHUSAMH, TIPOIECCAMU;



CaMOCTOATENFHO (POpMyTHUpOBaTH OOOOIIEHUST W BBIBOABI MO PE3yJIbTaTaMm
MPOBENEHHOTO HAONIOACHUS, WCCICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;
MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoIlecca, a TakKe BBIIBUTATh
MIPEATOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nunopmanmeii:

2)

BBIIBIIATE neunuthl nHpOpMAaIuu, JaHHBIX, HEOOXOIWMBIX /IS OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1au;

BBIOMpATh MHGOPMALIMIO U3 UCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAIM3UPOBATD,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALIMIO PA3IUYHBIX BUJIOB U
dbopMm npeacTaBICHUS;

CTPYKTYpPUpPOBaTh HH(OpMAIUIO, TPEICTaBIATh €€ B Ppa3IMuHbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HAaJEXKHOCTh uHbOopMaIuu 1o CaMOCTOSTEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Vuueepcanonvie  KoMMyHuKamugHvle  Oelicmeus, obecneuusarom

chopmMupo8anHOCmMb COYUAILHBIX HABLIKOG 00YUAIOUWUXCS.
Oo0menue:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBHSIMHU U
HEeIsIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOK TOYKY 3PEHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, 1aBATh MOSICHEHUS 110 XOAY PELICHUS 3aa4H,
KOMMEHTHPOBATh NIOJIyYCHHBIN PE3yJIbTaT;

B XOJ€ OOCYXJEHHs 3a/laBaTh BOMIPOCHl IO CYILIECTBY OOCYXIAAeMOM TEMBI,
npo0JieMbl, pelaeMol 3aJayd, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha MOMCK
pELIEHUs; COMOCTABISATh CBOU CYXKJEHUS C CYKICHUSMH JPYIMX YYaCTHHKOB
JMajiora, 0OHapyKMBaTh pa3INdne U CXOJCTBO MO3ULUI; B KOPPEKTHOH (opme
(GOopMyIMpPOBATH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YJbTAaThl PEIICHUs 33JadyH, HKCIIEPUMEHTA, UCCIEIOBAHMS,
MIPOEKTa; CaMOCTOSITENIbHO BbIOMpaTh (hopMaT BBICTYIUIEHUSA C y4€TOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

CorpyaHu4vecTBo:

MOHMUMATh W WCIOJb30BaTh MPEUMYINECTBA KOMAHIHONW W WHIAWBUIYaTIbHOM
paboThl TpU pEIIeHWH Yy4YeOHBIX 3a/ady; NPUHUMATh IIeJb COBMECTHOM
NeSATEeIbHOCTH, IJIAHUPOBATh OPTaHU3AIIMI0 COBMECTHON PabOThI, paclpeaeiiaTh
BUJIbI pabOT, MOTOBApUBATHCS, OOCYXXKIAaTh MPOIECC M PE3yNIbTaT PaldOThI;
000011aTh MHEHHUS HECKOJILKUX JIFOMIEH;

y4acTBOBaTh B TPYMIOBBIX (opMmax padoThl (0OCyXaeHHs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbl» ¥ HHBIC); BBINOJHATH CBOIO 4YacTh pPabOThI U
KOOPJIMHUPOBATh CBOU JCUCTBUS C JAPYTMMH WICHAMH KOMaHIbI, OIICHUBATH
KaueCcTBO  CBOEr0 BKJIaJa B OOMMA  TPOAYKT IO  KPUTEPHSIM,
c(hOpMYIUPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pezynsmuenvle Oeiicmsus, obecneuusarom Gopmuposanue
CMBICTIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUUHOCTIU.
Camoopranusamnus:

COCTAaBJISITH IJIaH, JITOPUTM PELIECHUS 3a]1a4M, BBIOUPATh CIIOCOO peleHus ¢
y4E€TOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUM C YYETOM HOBOM
uHbopMaIuu.



CaMOKOHTPOJIb:

e BIIQJICTh HABBIKAMU MMO3HABATEIHLHOU PEQIICKCUU KaK OCO3HAHMS COBEPIIAEMBIX
NEUCTBUN W MBICTUTENBHBIX MPOIIECCOB, UX PE3YJIHTATOB; BIAJACTh CIIOCOOAMU
CaMOIIPOBEPKH,  CaMOKOHTPOJISI ~ Ipolecca W pe3ysibTaTa  pPEUICHUs
MaTeMaTU4YE€CKOHM 3aauu;

e TMPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3aJayH,
BHOCUTh KOPPEKTHBBI B JIESITEJILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB,
JTAHHBIX, HAWJEHHBIX OINOOK, BHISBICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIM U YCIOBUIM, OOBSCHATH MPUUUHBI
JOCTW)KCHUS WM HEJOCTHMIKEHUS PE3yJIbTAaTOB JIESITEIbHOCTH, HAXOIUTh
omuOKy, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KITACC

OnepupoBath NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpyMEHATE aKCUOMBI CTEPEOMETPUU U CIEACTBUA W3 HUX IIPU PELICHUU
r€OMETPUYECKUX 3a7a4.

OnepupoBaTh NMOHATHSIMU: NAPAUIEIBHOCTh U NEPNEHIUKYJSAPHOCTD IPSAMBIX H
IIJIOCKOCTEH.

KnaccuduumpoBarb B3aMMHOE pACIOJIOKEHHUE MNPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MNOHATHSMH: JIBYI'PAHHBIA yroji, TPaHU JIBYTPAHHOrO yria, pedpo
JBYIPAHHOTO YTJIA; JIMHEWHBIM YroJl IBYTPAHHOIO YIJIA; TPaayCHas Mepa IBYTPAHHOIO
yria.

OnepupoBaTb MNOHATHSAMHU: MHOTOTPAHHMK, BBIIYKJIBIM W HEBBITYKJIBIA
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (IUpaMuja; mpusMa,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccudummpoBars MHOTOTpaHHUKH, BbIOMpAas OCHOBAaHUA HJIsl KiIacCU(pUKAIMH
(BBIMYKJIBIE U HEBBINMYKJIbIE MHOTOTPAaHHUKHU; MPABUIIbHBIE MHOTOTPAHHUKU; MPSMbIE U
HAKJIOHHBIE MIPU3MBbI, TAPAJIJICIICTIUIIE IbI).

OnepupoBaTh MOHATUAMU: CEKYIIasl IIIOCKOCTh, CEYEHHE MHOTOI'PAHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh CeueHHs MHOTOTPAaHHUKOB METOAOM CJIEJOB, BBINOJHITH (BBIHOCHBIE)
MJIOCKUE YEPTEkKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

PemaTte 3amauM Ha HAaXOXKJIEHHE T€OMETPUUYECKMX BEJIMYMH IO 00paslam WiIH
QITOpUTMaM, IIPUMEHSASI W3BECTHBIE AHAJIUTHYECKUE METOJbl MPU  PEIICHUH
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a/lad Ha BBIYMCIECHUE PACCTOSHUM MEXIy ABYMS
TOYKAaMH, OT TOYKH 0 MPSIMOM, OT TOYKH IO IUIOCKOCTH, MEXKIY CKPEIIMBAIOIIUMUCS
IPSIMBIMHU.

Pemarp 3agaunm Ha HaXO0XKIEHHUE T€OMETPUYECKUX BEJIWYMH MO oOpasuaM WM
QIrOpUTMaM, TIPUMEHSAS] H3BECTHBIE AHAJIMTHYECKHME METOJbl MpPU  PEIICHUH
CTAaHJAPTHBIX ~ MATEMAaTHMYECKUX  337Ja4  HA  BBIUHCICHHE  YIJOB  MEXIY
CKPEIIMBAIOIIMMHUCS NMPSIMBIMHU, MEXKIY MPSIMON U IJIOCKOCTBIO, MEXKIY IIOCKOCTSIMM,
JBYTPAHHBIX YTJIOB.



Bobruncnsate 00bEMBI M IUIOMIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpHU3Ma,
nupaMuja) ¢ MpuMeHeHHeM (OpMyJl; BBIYUCIATh COOTHOLICHHUS MEXAY IJIOLAIIMU
MOBEPXHOCTEH, 00bEMaMHU MOTI0OHBIX MHOTOTPAHHUKOB.

OmneprpoBaTh MOHATHIMH: CHMMETPHUSI B IPOCTPAHCTBE; LIEHTP, OCh U IIOCKOCTh
CUMMETPHH; LICHTP, OCh U TNIOCKOCTh CHMMETPHUH (DUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W UHTEPIPETHPOBATh  HMHMOPMALUIO O
POCTPAHCTBEHHBIX T'€OMETPHUUECKHX (UTrypax, MPEACTAaBICHHYI0O Ha 4YepTexkax H
pPHUCYHKaX.

[IpumensaTs reomerpudeckue (akThl Ui PELICHHS CTEPEOMETPUUYECKUX 3ajad,
NPEoIaraloIIuX HECKOJIbKO IIaroB pPEIIeHUs, €ClIM YCIOBUS MPUMEHEHHs 3aJaHbl B
SBHOU (opme.

[lpumensT  mpocTeiimime  mporpaMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PEUICHUU CTEPEOMETPUIECKUX 3a/1a.

[TpuBoUTH MpUMEpHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE W KHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpumeHsTh TOMyYEHHBIE 3HAHWSA Ha TMPAKTUKE: AaHAJIW3HPOBATh peajibHbIC
CUTyalldd W TPUMEHSATh W3YYCHHbIE TIOHATHS B TIPOLIECCE TMOMCKA PEIICHHUs
MaTeMaTH4eCKd C(HOpPMYITHPOBAHHOW MPOOIEMBI, MOJEIHPOBATh peajbHbIC CUTYallUU
Ha SI3bIKE TEOMETPHH, WCCIEN0BaTh IOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM
T€OMETPUUECKUX TIOHATHH W TeOopeM, afmapara aiareOpsl; pemaTh MNPaKTHYECKue
3aJ]auM, CBA3aHHbIE C HAXOKICHHUEM F€OMETPUUECKUX BEJIMYUH.

11 KIIACC

OnepupoBaTh MOHATHUAMH: IIWUIMHIPUYECKAs IMOBEPXHOCTh, 0Opasyroiue
MUJIMHAPUYECKON TIOBEPXHOCTH; IMJIMHJIP; KOHWUYECKas MOBEPXHOCTh, OOpa3yrolue
KOHUYECKOW OBEPXHOCTH, KOHYC; ChepruecKas OBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAILICHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmnepupoBaTh TOHATHUSAMHU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTa, BBICOTA
CeTMEHTA; INapOBOM CIIOW, OCHOBAaHWE IIIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJOS;
1apOBOM CEKTOP.

Bbrancnsate 00bEMBI U TIOMAAN TTOBEPXHOCTEH TEN BpAallleHUs, TEOMETPUUECKUX
TeJ C IpUMEHEHUEM (HOPMYIL.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BIMCAHHBIA B cdepy M OMHCAHHBIN
okoJio cdepsl; cepa, BliMcaHHAS B MHOTOTPAHHUK WJTU TEJIO BPAIllCHHUS.

BBIYUCIISATE COOTHOIIGHUS MEXIY IUIOMIAISIMH TOBEPXHOCTEH U 00bEMamu
MOJO0HBIX TE.

N306pakath n3ydaembie (PUTYpBI OT PYKU U C TIPUMEHEHUEM TIPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BoIToTHATh (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX
dburyp: BuxI cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.

W3Bnekatb, HWHTEPOPETHPOBATh W  MpeoOpa3oBbIBaTh  WHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTYypax, MPEJICTAaBICHHYI0 Ha dYepTexax u
pPUCYHKaX.

OmnepupoBaTh MOHITHEM BEKTOP B MPOCTPAHCTBE.



BBINONHATE NEHUCTBUA CIIOKEHHSI BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOKECHHS
BEKTOpPA Ha YHCII0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHU 00JIaaIo0T.

[IprMeHATh IPAaBUIIO NAapaJUICIICIIAIIEAA.

OnepupoBarh MOHATHUAMH: JAEKAPTOBBI KOOPAHMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YTOJI MEKy BEKTOPAMH,
CKAJIIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE BEKTOPHI.

HaxomuTe cymMy BEKTOpPOB M INPOU3BEICHHE BEKTOpPA HA YHUCIO, YrOJlI MEXKIY
BEKTOpaMH, CKAJSIPHOE  NPOU3BEACHHUE, PpPaCKIAAbIBaTh  BEKTOp IO  JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKAPTOBOM CHCTEME KOOPAUHAT.

[TpumeHsaTh reomerpuueckue (pakThl A1 PEIICHUS CTEPEOMETPUUYECKUX 3anad,
IIPEATIOJIAraloNX HECKOJIBKO IIAroB PEIICHMs], €CIU YCIOBHS IPUMEHEHHs 3a/1aHbI B
SBHOU (hopme.

Pemare mnpocredmmne reoMETpUYECKHE 3aJadyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemars 3aaum Ha 1OKa3aTeNbCTBO MATEMATUYECKUX OTHOLIEHUW U HAXOXKJICHHE
F€OMETPUYECKHX BEIMYMH IO o0pa3uaM WIM ajlropuTMaM, MPUMEHSSI H3BECTHbIE
METOJbI IPH PEIIECHUH CTAHAAPTHBIX MAaTEMAaTUYECKHUX 3a1a4.

[IppuMeHsaTP  IpOCTEMIIME  NPOTPaMMHBIE  CPEACTBA U DBJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTE MpUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOAE U KU3HH,
pacIio3HaBaTh NPOSABICHUE 3aKOHOB IEOMETPUH B UCKYCCTBE.

[IpyMeHATE IIONMY4YEHHbIE 3HAHUA HA [PAKTUKE: aHAJIU3UPOBATh pPEajbHBIC
CUTyallud W NPUMEHATb MW3Yy4YECHHBIC IIOHATUSA B IPOLIECCE IOWCKA pPELICHUA
MaTeMaTHUYeCKu Cc(HOpMyIHpPOBAHHOU NMPOOIEMbI, MOJEINPOBATh peajbHbIE CUTYallUU
Ha A3bIKE TIE€OMETPUHU, HCCIEI0BATh IIOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM
T€OMETPUYECKUX TMOHSATUH W TEOpeM, arrmapara aiareOpbl; pemarb HPAKTUYECKUE
3a/1a41, CBSI3aHHBIE C HAXOKJIECHUEM T€OMETPUUECKUX BEJIUYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3aejioB U TeM MPOrPaMMBbI KoHTpoabHbIe IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
! Breetine B crepeomeTpiio 10 https://m.edso0.ru/1c209e37
9 [Ipsimble ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnunoreka [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [leprieHAUKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH 12 bubmorexa HOK
PHCHAMKYIAD p https://m.edso00.ru/1c209e37
bubmuoreka [JOK
4 1 1
VYTl MEXKIY TIPSIMBIMU U TUTOCKOCTSIMH 0 httns://m.edso0.ru/1c209e37
bu6mmorexa [IOK
M 11 1
> HOTOTPAHHHIKH https://m.edsoo.ru/1c209e37
" bubnuotexa [JOK
6 OOBEMBI MHOTOTPaHHHKOR o ! https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHHMS, PACCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' 43 r https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 5 0



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

11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m KonTposibHbIe IIpakTHYeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubmuoreka [JOK
Tena ppauteris 12 https://m.edso00.ru/1c209e37
N bubmmoreka [JOK
OOBEub TN > 1 https://m.edso00.ru/1c209e37
BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 Bubmorexa LIOK
P pA pocip https://m.edso00.ru/1c209e37
[ToBTOpenue, 060061IeHNE, CUCTEeMaTH3aIUs 7 1 bubnmoreka [JOK
3HAHUU https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Jara uzyyenus
KonuuyectBo yacos
Nen/m Tema ypoka
K - DJIeKTPOHHBIE HU(POBLIE
OHTp-HBIE palﬁcT-Kne o0pa3oBaTebHbIE pecypchl
padoThI
OCHOBHbIE IOHATHUSI CTEPEOMETPUU: TOUKA, MpsIMas,
IUIOCKOCTh, MPOCcTpaHcTBo. [IpaBuna nzoOpakeHus Bu6morexa [OK
1 Ha PUCYHKaX: U300paKEHUS TUIOCKOCTEH, https://m.edsoo.ru/aecc77cd
napauieIbHBIX IPSAMBIX (OTPE3KOB), CEPEAMHBI
oTpe3Ka
2 [TonsaTus: nepecekarouecs MIOCKOCTH, bubnnoreka [JOK
MEPECEKAIOIIMNECS MTPsAMasi U INIOCKOCTh https://m.edso0.ru/2d8a9c99
3 [TonsTus: nepecexaromuecs MIOCKOCTH, bubnuoreka [{OK
nepeceKarorecs npsamas 1 miocKocTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOI'paHHUKAaMHU, U300pakeHne Bu6uorexa IJOK
4 MHOTOIPAHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
qepTemgx pHcy ’ poCKI https://m.edsoo.ru/a63959%ed
5 HavanbHble cBeieHus 0 Kyoe U mupamujie, ux bubmuoteka [IOK
pa3BEpTku U Mojenu. CeyeHuss MHOTOTPaHHUKOB https://m.edso00.ru/b30dff38
6 HavanbHble cBeieHus 0 Kyoe U mupamujie, ux bubmuoteka [IOK
pa3BEépTku U Mojenu. CeuyeHuss MHOTOTPaHHUKOB https://m.edsoo.ru/3d8ffd32
[TonsiTHE 06 aKCHOMaTUYECKOM TOCTPOCHUHU Bu6uorexa IJOK
7 CTEPEOMETPHUHU: AKCUOMBI CTEPEOMETPHUU U CIEICTBUS
3 II{)HX P p P a https://m.edsoo.ru/Occ5c4fe
[TonsaTHe 06 aKCMOMATHYECKOM MTOCTPOCHUH Bu6morexa [OK
8 CTEPEOMETPHUHU: AKCUOMBI CTEPEOMETPHUU U CIEACTBUS
- }I:HX p p P a https://m.edso00.ru/239c8ch4
[TonsaTne 06 aKCHOMATHYECKOM MTOCTPOCHUH Eub OK
9 CTEPEOMETPHUHU: AKCUOMBI CTEPEOMETPHUU U CIEACTBUS nommorexa I
13 HHX https://m.eds00.ru/65c6b106



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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https://m.edsoo.ru/3d8ffd32
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IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU

bub6nmoreka [IOK

10 ;’;e}[:;)(:MeTpI/II/IZ AKCUOMBI CTEPEOMETPUU U CIIEJICTBHS https://m.eds0o.ru/258c245
B3anmMHoe pacrionoxeHue npsiMbIX B IPOCTPAHCTBE: Bu6norexa LIOK
H o Tup Ao e 1 https:/im.edsoo.1u/1a252016
1 [TapamienbHOCT IPSMBIX U IIJIOCKOCTEN B BuGanorexa [IOK
npocrpaRCTse; nepaneTsROCTs Tpkx P s ecson /53013603
[TapamienbHOCTh NPSAMBIX U HJIOCKOCTGI?E B BuGmorexa [IOK
13 Eﬁggiﬂ iIT{;TBe: Hapannenbrocts npsivoid 1 https://m.edsoo.ru/ee1d19b9
14 VYTibl ¢ COHANpaBIeHHBIMU CTOPOHAMU bubamorexa [OK
https://m.eds00.ru/9f4071b9
15 VYron Mexy NpsSMbIMU B IPOCTPAHCTBE bubamorexa [OK
https://m.edsoo.ru/fe733862
16 Yros Mexay NpsAIMBIMHU B ITIPOCTPAHCTBE bubamorexa [OK
https://m.eds00.ru/2935a9a0
17 [TapamienbHOCTB IIIOCKOCTEN: MapasuleIbHbIE bubmmnoreka HOK
IIJIOCKOCTH https://m.edso0o.ru/2e18f255
18 CaoiicTBa napauieabHbIX II0CKOCTEMN bubmorexa LIOK
https://m.edso0.ru/e504d656
19 [Ipocreiimue npocTpaHCTBEHHBIE PUTYPHI HA bubnmnoreka HOK
MJIOCKOCTH: TETPadp, KyO, mapasuiesiernure https://m.edso00.ru/4a28dc02
20 [TocTpoeHue ceveHuii bubmmorexa LOK
https://m.edsoo.ru/1d434d0f
21 [TocTpoeHue ceveHuii bubamorexa [OK
https://m.edsoo.ru/ec26fe5d
KonTposabnas pabora no teme "IIpsimble Bu6miorexa LIOK
22 IUIOCKOCTH B NpocTpaHcTBe. [lapannensHocTh

IPSIMBIX U IJI0CKOCTEH"

https://m.edso0.ru/9a0a9e56
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https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56

[IeprieHIUKyYIAPHOCTD NPSAMOM U IIJIOCKOCTH:

bubnunorexa LIOK

23
MEePICHANKYJISIPHBIE MPSIMBIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [IpsimMble napasiesnbHble U NEPIEHANKYIISIPHBIE K bubmmoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble napasiesnbHble U NEPIEHAUKYIISIPHBIE K bubmmoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/ba545966
26 [Ipr3Hak nepneHIuKyIapHOCTH IPSIMOU 1 bubmmoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepneHANKYJIAPHOCTH MPAMOM 1 bubnnoreka [JOK
IIJIOCKOCTH https://m.edso0.ru/79165d15
8 T N . bubnuoreka [{OK
eopeMa 0 IPSIMOM MEePIEHAUKYISIPHOU IITIOCKOCTH https://m.eds0o.ru/635C5087
29 T . . bubnuoreka [{OK
eopeMa 0 IPSIMOM MEePIEHIUKYISIPHOU IITIOCKOCTH https://m.edsoo.ru/bd374568
30 T . . bubnunoreka LIOK
eopeMa 0 IPSIMOM MEePIEHIUKYISIPHOM IITIOCKOCTH https://m.edsoo.ru/7d18834b
31 [lepnieHauKyIsIp U HAKIOHHBIE: PACCTOSHUE OT TOUKH bubmuoreka [IOK
JIO TIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JO TNIOCKOCTH https://m.edso0.ru/33c477d3
37 [lepnieHauKyIsIp U HAKIOHHBIE: PACCTOSHUE OT TOUKH bubmuoreka [IOK
JIO TIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JO TNIOCKOCTH https://m.edsoo.ru/66fefadd
33 [lepnieHauKyYISIp U HAKIOHHBIE: PACCTOSIHUE OT TOUKHU bubmuoreka [IOK
JI0 TIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 TNIOCKOCTH https://m.edsoo.ru/a5b7b8e3
o [TepnienauKymsip U HAKJIOHHBIE! paccToAHNE OT TOUKH Bu6morexa [IOK
JI0 TNIOCKOCTH, PACCTOSIHUE OT IPSIMOM J10 TJIOCKOCTH https://m.edsoo.ru/dbee22be
35 VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY PAMON U bubmuortexa [IOK
IIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
% JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl ABYTPaHHOTO Bu6nnorexa [IOK

yria

https://m.edsoo.ru/5fa0b3ce
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JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl AByTPaHHOTO

bubnunorexa LIOK

37
yriia https://m.edsoo.ru/c7c777ed
38 [leprieHAMKYISIPHOCTD MIIOCKOCTEH: TPU3HAK bubmmoreka [JOK
NEPIEHANKYJIAPHOCTH ABYX IIIOCKOCTEU https://m.edsoo.ru/ec3e2da3
39 [leprieHAMKYISIPHOCTD MIIOCKOCTEH: TPU3HAK bubanoreka LIOK
NEPIEHANKYJIIPHOCTH ABYX IIIOCKOCTEU https://m.edsoo.ru/ed9e2a8e
40 [leprieHAMKYISPHOCTD MJIOCKOCTEH: IPU3HAK bubmmoreka [JOK
MIEPIECHINKYJISIPHOCTH ABYX IMIOCKOCTEN https://m.edsoo.ru/ba75dc57
) bu6nunorexa LIOK
41 Teopema o Tpex meprieH MKy 1Apax https://m.edsoo.ru/e4972cdc
) bu6nmorexa LIOK
42 Teopema o Tpex neprieHmKysIApax https://m.edsoo.ru/52188a7d
TeopeMa 0 TpEX NepHEeHANKYIIAPAx Bu6miorexa IOK
43
https://m.eds00.ru/9f246736
KonTponpHas pabora mo Temam BuGnnorexa [IOK
44 "TleprieHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEN" U https://m.edsoo.ru/5h97 1ef3
"Vl MeXAY IPSIMBIMU U INIOCKOCTAMH" o '
[TonaTHEe MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI BuGnuorexa [IOK
45 MHOTOT'PAHHUKA, BBIMYKJIbIC U HEBBITYKJIbIC https://m.edso0.ru/2d24e873
MHOTOI'PAHHUKH; pa3BEPTKAa MHOTOTPaHHUKA — '
[Ipu3ma: n-yronpHas npu3Ma; rpaHd ¥ OCHOBAHMS Bu6miorexa LIOK
46 IPU3MBL; IIpsiMasi U HaKJIOHHAsI PU3MbI; OOKOBast U https://m.edsoo.ru/b4ad63ad
II0JIHASl IOBEPXHOCTh MPU3MBbI o '
[Tapannenenunen, mpsiMOYrOJIbHBIN MTapajlIeIeIUIe T Bu6mmorexa LIOK
47 i
1 ero ceonctha https://m.edsoo.ru/8a7be683
[Iupamupa: N-yronpHas nupaMuia, TpaHu u
OCHOBaHUE MUPaMU/Ibl; OOKOBAs U MOJIHAS Bu6miorexa LIOK
48 MOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U yCEUEHHAS

nipamMua

https://m.edsoo.ru/fblcd0a5
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HpaBI/IJ'IBHI)IC MHOTI'OI'PpAaHHUKH: ITIOHATUC

49 MPaBUJIBHOTO MHOTOTPAHHUKA; IPaBUIJIbHAS [TPU3Ma U bubnmnoreka HOK
MpaBWIbHAs MUPAMUIA; TPABUIIbHAS TPEYTOJIbHAS https://m.edso0.ru/074c8865
UpaMuJia U MpaBUIIbHBINA TETpasrap; Kyo
[IpencraBienue o NpaBUIbLHBIX MHOTOTPAHHUKAX: Bu6uorexa LIOK
50
ORTANIP, JIONCKAIP 1 HKOCANIP- https://m.edsoo.ru/a0fdd5bf
CummeTpusi B IPOCTPAHCTBE: CUMMETPUS
51 OTHOCHUTEIIHO TOYKH, MPSMOM, TIIOCKOCTH. bubnuorexa LIOK
DJIeMEHTH CAMMETPHUH B TUpamMuax, https://m.edso0.ru/b9e777d9
napasuieNienuneax, NpaBUIbHBIX MHOTOIPaHHUKAX
52 Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, bu6moreka LIOK
JIMaroHalu, yribl https://m.edsoo.ru/6cdbecef
[Tnomaapr 60KOBOY MOBEPXHOCTHU U MOJHOMN Bu6uorexa IJOK
53 IIOBEPXHOCTHU IIPSMOM IPU3MBI, ILIOIIA b OCHOBAHUN, ]
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM MPU3MBI https://m.eds00.1/37d84157
[Tnomaapr 60KOBOM MOBEPXHOCTH U MIOBEPXHOCTH Bu6mmorexa [OK
o4 MPaBHJIBHOM MUPAMHUJIBI, TEOPEMA O TUIOIIAN _
OOKOBOI OBEPXHOCTH YCEUEHHON MUPaMUIbI https://m.eds00.u/5603e30b
bubmmnoreka HOK
95 KoutposnbHast pabota 1o TeMe "MHororpaHHuKu" _ 1
https://m.edsoo.ru/a95f5c04
bubmmoteka IIOK
56 ..
Momsrue 00 00nEme https://m.edsoo.ru/7ad0020b
b K
57 OOBEM IUpaMuUIBI momorexa 110
https://m.eds00.ru/235171b3
68 O06BEM TUpamMu bl Bu6uorexa IJOK
https://m.edsoo.ru/f47dfefd
b K
59 OO0BEM IUpaMUJIBI uomorexa LO
https://m.edso0.ru/79c10312
b K
60 O06bEM upamMu/Ibl uommorexa LIO

https://m.edsoo.ru/2faadc3f
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bubnunorexa LIOK

1 & 1
6 OOBEM npu3MEI https://m.eds00.ru/79853608
bubnunorexa LIOK
2 & 1
6 OOBEM np3MEI https://m.eds00.ru/16053890
N bubnuorexa [{OK

63 OOBEM npu3MEI 1 https://m.eds00.ru/482d3f51

64 KoHnTtponbhas padota mo teme "O0bEMbI 1 bu6mmorexa LIOK
MHOTOI'PAaHHUKOB" https://m.edso0.ru/28a6573c

65 [ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AINS 3HAHHM. 1 bu6nunorexa LIOK
[ToctpoeHue ceueHuii B MHOTOIPaHHUKE https://m.edsoo.ru/098bedad
[ToBTOpEeHUE, 0000IIEHNE CHCTEMAaTU3AINS 3HAHUH.

Boruncnenue paccTOSHUNA: MEXAy IBYMSI TOUKAMH, Bu6mmotreka [IOK

66 y 1
OT TOYKH J0 MPSIMOM, OT TOYKH J0 INIOCKOCTH, https://m.edso0.ru/f7792ba9
MEXy CKPELIUBAIOLUMUCS MPSIMBIMU

67 " 5 1 bubnunoreka LIOK

TOropas KOHTPOJIbHAA paboTa https://m.edsoo.ru/b9146bc0
[ToBTOpEeHue, 06001IeHNE CCTeMaTH3allus 3HAHUH.

63 Brrunciienue yrioB: MeXIy CKPEIIMBAOIIUMHUCS 1 bubnmorexa LIOK
MPSMBIMH, MEXKIY NPSIMOM U IIJIOCKOCTHIO, https://m.eds00.ru/56765e8b
JBYTPAHHBIX YTIIOB, YTIIOB MEXKITY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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11 KJIACC

Jara uzyuenus

Ne Tema ypoka KosanuectBo yacos D/1eKTPOHHbIE IH(POBLIe
n/n o0pa3oBaTe/ibHbIE pecypcChl
Bcero Kourp-uble | Ilpakr-kue IJIAH ¢dakr
padoThI padoThI
1 Cdepa u map: neHTp, paanyc, AMamMeTp; MIOIIaIb 1 bubmmoreka [JOK
MOBEPXHOCTH CEPHI https://m.edsoo.ru/0341bc2b
2 B3aumnoe pacrnonoxxenue chepbl U III0CKOCTH; 1 bubnuorexa [IOK
KacaTeJbHas IJIOCKOCTh K cdepe; miomanb cheps https://m.edsoo.ru/bed12a43
3 N3o6paxenue cdepsl, mapa Ha muockoctu. CeyeHust 1 bubmmoreka [JOK
niapa https://m.edsoo.ru/bc15f7f2
. HI/IJII/IHI[pI/I‘{eCKaZ[ MMOBEPXHOCTh, 00Opa3yroIue } . Bu6morexa [OK
WIMHIPUYECKOI MOBEPXHOCTH, OCh IIMIUHAPUIECKON
i AP p ’ H AP https://m.edsoo.ru/6054b8c1
MOBEPXHOCTHU
; I_[gmMHz[p: OCHOBaHUS U 60KOB§$I TMOBEPXHOCTD, . Bu6uorexa IJOK
o0pa3yrolias U 0ch; III0MaAs OOKOBOM U MOTHOM
Pasyiom ’ e https://m.eds00.ru/188f6216
MMOBEPXHOCTHU
A H306pa)KaeHéIZ ueHJlHHz[pa Ha nJ;(ECK(z)cCTI/chaPI:;;epTKa . Bu6mmorexa IOK
uinnHApa. CeueHus UTuH, MJI0CKOCTh
. Apa. L 1 AP . ’ https://m.edsoo.ru/016e25eb
napauieTbHOM WIH MEePHeHIUKYISIPHON OCH IUIIMHAPA)
. K(())Henqec(l)cém H(())lzerH(e)CTL, ogpz:fy}o?feOISOHqucxon . Bu6mmorexa [OK
MTOBEPXHOCTH, OCh U BEPITUHA KOHHYECKOM
P ’ p https://m.edsoo.ru/c94ba09b
MTOBEPXHOCTHU
8 Konyc: ocHOBaHMe U BepinHa, 00pa3yroias 1 oCk; 1 bubmuoreka [IOK
TJI0MAIh OOKOBOU M MOJTHOU MOBEPXHOCTH https://m.eds00.ru/897dd3b2
9 Y ceu€HHBIN KOHYC: 00pa3yromiue U BbICOTa; OCHOBAHUS 1 bubnuoteka [JOK
1 OOKOBas TOBEPXHOCTh https://m.edso0.ru/1468bab3
N3obpaxenue KoHyca Ha MIIOCKOCTH. Pa3BépTka
10 koHyca. CedeHns KOHyca (II0CKOCTHIO, TAapaUIeIbHOMI 1 bubnuotexa [JOK
OCHOBAHMIO, U INTIOCKOCTHIO, MPOXOISIIEH yepe3 https://m.edsoo.ru/Obde1be8
BEPIINHY)
bu6nunorexa LIOK
11 KomMOuHamust Te BpallleHuss © MHOTOTPaHHUKOB 1

https://m.edsoo.ru/3cef10e5
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MHororpaHHHK, ONUCaHHbBIN 0KOJI0 chepsl; chepa,

bubnunoreka LIOK

12
BIIMCAHHAs B MHOTOI'PAHHMK WM B TEJIO BPAILCHUS https://m.eds00.ru/0b136158
bubmuorexa [JOK
13 ITousTue 06 06béMe. OCHOBHBIEC CBOMCTBA 00BEMOB TEIl https://m.e dSO(I)lru 126203fb7
14 O6wé bu6nmmoreka [IOK
HEM ILITIHILIPA, KOHyca https://m.edso0.ru/5513d87b
. bu6nmoreka [IOK
15 OOBEM mapa u niomans chepet https://m.edsoo.ru/d189bde2
[Tono6uble Tena B mpocTpancTBe. COOTHOIICHUS Bu6uorexa 1JOK
16 MEXY TJIOMIASIMUA TOBEPXHOCTEH, 00bEMaMu https://m.edsoo.ru/810cfLeb
OJA00HBIX TEJ — '
17 Kontponbnas padota no temam "Tena Bpamienus" u bubnnorexa [JOK
"O0bembl TEN" https://m.edsoo.ru/4a33a8ab
bubnunoreka LIOK
18 BekTop Ha MII0CKOCTH ¥ B IPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
bubnunoreka LIOK
19 CIio)KeHne U BEIYUTAHUE BEKTOPOB https://m.edsoo.ru/23f4f089
bubmmoteka IIOK
20 YMHOCHHE BEKTOpA Ha HHCIIO https://m.edsoo.ru/dee379eb
21 Pa3znoxxenue BekTopa 1o TpéM HEKOMIUIAHAPHBIM bubmuoreka [IOK
BekTopaMm. [IpaBuiio mapannenenumnena https://m.edsoo.ru/a28fd74e
29 Pewrenne 3amad, CBA3aHHBIX ¢ IPUMEHEHUEM ITPaBUI bubmuoreka [IOK
JIEHCTBUN C BEKTOPAMHU https://m.edso0.ru/5a827900
23 KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEILIEHNUN bubmuorexa [JOK
TeOMETPUUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpssMmoyronpHas cucTeMa KOOPAUHAT B MPOCTPAHCTBE. Bu6mnorexa [OK
24 Koopaunats! BekTopa. [Ipocrelimue 3aiauu B https://m.edsoo.ru/48db7058
KOOpPJIMHATAX T '
VYron mexay BekTopamu. CKaIpHOE TPOU3BEACHUE Bu6uorexa IJOK
25

BEKTOPOB

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

26 1
Brruncienue yrioB MeXIy MPsIMbIMU U TNIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
27 KoHnTtposnbHas padota mo teme "BekTopsr u 1 bubmuorexa [JOK
KOOPJIMHATHI B TpOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
28 ISOBTOPGHI/I&E), 00001IeHNe U CUCTeMAaTH3AIUS 3HAHUH. . Bu6morexa 1[OK
CHOBHBIE (QUTYPBI, PaKThI, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
TUTAHUMETPHH
2 ISOBTOPGHI/IC, 00001IeHNe U CUCTeMAaTH3aIUs 3HAHUH. . Bu6morexa LIOK
CHOBHBIE (UTYPBI, PaKThI, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPHH
30 [ToBTOpEeHUE, 0000IIEHNE U CHCTEMAaTH3aIUs 3HAHHUH. 1 bu6nmorexa LIOK
3amauu IaHUMETPUHU U METOJIbI UX PEIICHUS https://m.edsoo.ru/7491efe0
31 [ToBTOpenue, 0000IICHHE ¥ CUCTEMATH3AIHS 3HAHUH. 1 bubnnoreka [JOK
3ajauu IaHUMETPUHU U METOJbI UX PEILICHUS https://m.edsoo.ru/4dffda97
- ISOBTOpeHI/I(EI)), O606HI§)HI/IG Y CUCTEMaTH3allusl 3HaAHH. . Bu6muorexa LOK
CHOBHBIE (GUTYPBI, PaKThI, TEOPEMBI Kypca https://m.edsoo.ru/74b2adol
CTEpPEOMETPUH
33 " 6 1 bubnuoreka [{OK
TOTOBA KOHTPOILHaAZ pabota https://m.edsoo.ru/ec24dfc2
34 n 606 . 1 bubnuoreka [IOK
OBTOpPEHHE, 0000IIEHNE U CUCTEMAaTU3allisl 3HAaHUU https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTHYECKOTO aHaJIU3a, TeOMETPHS.
['eometpusi, 10-11 knaccewl/ Atanacsin JI.C., byry3os B.®., Kanomues C.b. u ap.,
AxkrmmonepHoe oourectBo «M3aarenbetBo «lIpocBeienne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. b.I'. 3uB. Jlunaktuueckue matepuaiisl no reometpun Juist 10-11 kmaccos.
Mockaa. [Tpocsemenue.2020

2. C.M. CaaksHn, B.®. byry3os. U3yuenue reomerpuu B 10-11 kmaccax.

Kuura nnsa yaurens. Mocksa. [Ipocsenienne.2017

3. B.A. Sposenko Iloypounsie pa3pabOTKu 1O TEOMETPHUHU.
HuddepennupoBannslii moaxos, 10-11 kmaccsl. MockBa. «BAKO». 2019

4. E.M. PabunoBuu Maremaruka. 3ajjadyi Ha TOTOBBIX YepTEKaX.

I'eometpus. 10-11knaccel. MockBa. MJIEKCA. 2018

5. A.I1. EpmoBa, B.B. 'ono6opoasko. MaTemaTuka. Y cTHbIE IPOBEPOYHBIE U
3au€THbIC paboThl. YcTHas reomeTpusi. 10-11 knaccel. MockBa. MJIEKCA. 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://uztest.ru
http://www/matematika.agava.ru
http://pedsovet.org/component/option
https://www.yaklass.ru/
https://uchi.ru/

https://resh.edu.ru/
https://rosuchebnik.ru/
https://nsportal.ru/,
https://infourok.ru/,
https://multiurok.ru/






