MUHUCTEPCTBO ITPOCBEIEHUSI POCCUMCKOMN ®EIEPALIUU
MuHnucrepcTBo odOpazoBanusa u Hayku Pecnnyoiuku Tarapcran
MyHnununaiasHoe o0pazosanue ropoa Kazanns

MBOY "IIkoJia Ne55"

PACCMOTPEHO COI'JTACOBAHO VTBEPX/JEHO
[Ipencenarens [HHIMO 3am. qupekropa o YP Jupekrop
O.B. Mapkoga 10.H. Kopuaruna E.I'. Kupxuna
IIpoTtokom Ne 1 ITpoTokos Ne 1 ITpuka3z Ne 167
oT 29 aBrycra 2023 r. oT 29 aBrycra 2023 r. oT 29 aBrycra 2023 r.
PABOYAS ITPOT'PAMMA
(ID 2983251)

yueOHoro npeamera «I'eomerpus. bazoBbiil ypoBeHb»

1t ooyyaroruxcst 10-11 kimaccoB

CtpaHunua 1ms 22



r. Kazane 2023

JNeKTPOHHbIN A4OKYMeHT rnepegaH Yepes onepatopa 340 3A0 "TakcHet" 1,19 aus 2024 12:11:11 MCK
NoeHTnodnkatop gokymeHTa 1¢99e16d-19a6-41ec-a785-2474aff868ee CtpaHuua 2 ns 22



MMOACHUTEJBHAS 3AIIMCKA

Pabouas mporpamma ydeOHOro kypca «Il'eomerpusi» 06a30BOro ypoBHS st
obOyuarommuxcss 10 —11 xiaccoB pa3pabotana Ha ocHoBe DenepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa CPEIHEro O0IIero oopa3oBaHusl,
Cc y4y€TOM COBpPEMEHHBIX MHPOBBIX TpPEOOBAaHUM, TMPEABSIBISIEMBIX K
MaTeMaTHYECKOMY OOpa30BaHUIO, W TPAIUIIAN POCCHHUCKOTO 0OOpa3oBaHMUSI.
Peamuzanus mporpaMMbl 00€CIIeYMBAET OBJIAJICHUE KIHOUECBBIMUA KOMIICTCHITHSIMU,
COCTaBJIAIONIUMHA OCHOBY JJII CaMOPa3BUTHUsI M HENPEPHIBHOTO OOpa30oBaHMUS,
LIEJIOCTHOCTh OOIIEKYJIBTYPHOT'O, JIMYHOCTHOTO W TO3HABAaTEJIBHOTO Pa3BUTHS
JIMYHOCTH OOYyYarOIINXCSI.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca TI€OMETPUHM Ha YPOBHE CpEeAHEro oOIiero
oOpazoBaHusi OOYCIIOBJICHA MPAKTUYECKOW 3HAYMMOCTHIO METAIlPpeAMETHBIX H
MPEAMETHBIX PE3yJbTaTOB OOYUYCHUS T€OMETPUH B HAMNPaBICHUH JIMYHOCTHOTO
pa3BuTHUs OOydaromuxcs, (GpopMupoBaHUS (YHKIIMOHAIHPHOW MaTeMaTHYSCKOU
TPaMOTHOCTH, U3YYE€HUsI IPYTUX YYEOHBIX TUCIUIUIMH. Pa3BuTHe y oOydarommxcs
MPaBWIBHBIX MPEACTABICHUNW O CYIIHOCTH M MPOUCXOXKICHUU TE€OMETPUUYSCKHUX
a0CTpakuii, COOTHOIICHHUH pPEATbHOTO M HIACAIBHOIO, XapaKTepe OTPaKEHHS
MaTE€MaTU4EeCKOM HAyKOW SIBJICHHM UM IPOLECCOB pPEAJBbHOrO0 MHpaA, MECTE
F€OMETPHUH B CUCTEME HAayK M POJIM MAaTEeMaTHYE€CKOTrO MOJIEIMPOBAHUS B HAYYHOM
IO3HAHUU U B IPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHNIO HAYYHOTO MHUPOBO33PEHUS
y4yaluxcs, a TakKKe KaueCTB MBIIUICHUsI, HEOOXOIUMBIX JUIs aJanTaluyd B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust sBIseTCS OMHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHHUs, TaKk Kak oOOecneuynBaeT BO3MOXKHOCTh H3YUYEHHSI Kak
JTUCIATUITMH €CTECTBEHHO-HAYYHOW HAMPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MpInuieHHE, (GOPMHUPYEMOE MPH H3YUYCHUU OOYUaIOIIUMUCS
MMOHSTHUIHBIX OCHOB T€OMETPHUH U MOCTPOCHUH IEITOYKHU JIOTUYECKUX YTBEPKIACHUN
B XOJI€ PEIICHHs T€OMETPUYECKUX 3a7lad, YMEHHE BBIIBUTATh W ONPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO MCIIONB3YIOTCS MPH PEUICHUH 3a7ad €CTECTBEHHO-
HAay4HOTO IIMKJIa, B YACTHOCTU U3 Kypca (U3HUKH.

YMeHue opueHTHPOBAThCSl B IMPOCTPAHCTBE UIPAET CYILLIECTBEHHYIO POJIb BO
BCEX 00JIACTAX ASATEIbHOCTH 4enoBeka. OpHeHTaIus 4YeIOBeKa BO BPEMCHHU U
MPOCTPAHCTBE — HEOOXOJIMMOE YCIIOBHE €ro COIHMaJIbHOTO OBITHs, (opma
OTPaKECHUSI OKPYKAIOIIETO MHUpA, YCIOBHE YCHIEHIHOTO TO3HAHHUS M aKTHUBHOTO
npeoOpa3zoBaHust  AeUCTBUTENBHOCTH. OmNepupoBaHUE  IPOCTPAHCTBEHHBIMHU
oOpazamMu OOBENMHSAET pa3HbIE BHUALI YYEOHOU W TPYHOBOW MNESATEIHHOCTH,
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SIBIIIETCSI OMHUM M3 NPO(GECCHOHATBHO BAKHBIX KAadeCTB, MOATOMY aKTyaJIbHA
3amaga (GOpPMHPOBAHUS Yy OOYYAIOIIMXCS MTPOCTPAHCTBEHHOTO MBIIUICHHUS KakK
Pa3HOBUIHOCTH OOpAa3HOTO MBIIUJICHUS -— CYIIECTBEHHOTO KOMIIOHEHTa B
MMOJITOTOBKE K MPAKTUYECKOM AESITETbHOCTH IO MHOTHUM HAIPABIICHUSM.

Llens ocBoeHuss mporpaMmbl ydeOHOro Kypca «l'eomerpusi» Ha 0a3zoBOM
ypoBHE OOydeHHss — 0O0Imeo0pa3oBaTeIbHOE W OOIIEKYJIbTYpPHOE pa3BUTHE
oOyuaromuxcsi  uepe3  obOecrieueHHE  BO3MOXXHOCTH  NPUOOPETEHHUST U
WCMIOJIb30BAHUSI CHCTEMaTHYECKHUX TI'€OMETPUYECKMX 3HAaHUM U JACHCTBUH,
crienuUIHBIX T€OMETPHUH, BO3MOKHOCTH YCIICIITHOTO MPOJIOJDKEHUST 00pa3oBaHUs
10 CTICMATIBHOCTSIM, HE CBSI3aHHBIM C MPUKIAAHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

I[Iporpamma 10 TreoMmeTpur Ha O0a30BOM YpOBHE MNpeaHAa3HA4YEHA IS
00yJaroIIUXCsl CPEAHEH MIKOIbI, HE UCTBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUN
Ha YpOBHE OCHOBHOTO 00IIero oOpa3zoBanus. Takum oOpazom, oOydaromiydecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTEMaTUYECKHUE YMEHHS, CBSI3aHHBIC
co cneuu(ukoil TeoMeTpuu U HEOOXOAMMBIE ISl >KU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTH H3YUHUTh T'€OMETpHUIO Oojee
rryOOKo, eclii B JajbHEHIIeM BO3HHKHET HEOOXOIWMOCTh B T€OMETPHUUYECKUX
3HAHUSIX B NMIPO(ECCHOHATIBHOMN AEATEITHBHOCTH.

JlocTmkeHue 1M OCBOCHHSI MPOTPpaMMbl  O0ECIICUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpHOpUTETHBIMH 3aJjlayaMyd  OCBOCHHS  Kypca
«["'eomerpun» Ha 6a30BoM ypoBHe B 10—11 knaccax siBAsIOTCSA:

e (opmupoBaHME NPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJIBTYPBI U OCO3HaHUE €€ B3aUMOCBSI3HM C OKPYKAIOIIINM MHUPOM;

e (opmupoBaHHE NPEACTABICHUS O MHOTOTPAHHUKAX M TEJIaX BpAICHUS
KaK O BaXHEHIINX MAaTEeMaTHYECKUX MOJEJNSX, MO3BOJISIONINX OMHCHIBATH
Y U3y4aTh Pa3HbIe SBJICHUS OKPY KAIOIIETO MUPA;

e (¢dopMHpOBaHHE YMEHHUsI pacIllO3HaBaTh Ha YepTekXaxX, MOACISAX U B
pearbHOM MHUpPE MHOTOTPAaHHUKH U TeJla BpaIlCHHUS;

e OBJIAQJICHHE METOJAaMHM PCIICHHS 3aJad Ha MOCTPOCHUS Ha M300paKECHHSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHHME YMEHHS OIEPUPOBATH OCHOBHBIMU MOHATHSIMHU O
MHOTOTPaHHHUKAX M TeJIaX BPAIICHUs] U UX OCHOBHBIMH CBOMCTBaMMU;

e OBIIQJCHHEC  AITOPUTMAMU  PEHICHUS  OCHOBHBIX  THIIOB  33/ad;
¢bopmupoBaHne yMEHHS TPOBOAWTH  HECIOXKHBIE  JOKa3aTEIbHBIC
pacCcyXIeHus B XOAE€ PEUICHUS CTEPEOMETPUYECKHUX 3aJad M 3adad C
MPAKTUYECKHUM COJACPIKaHUEM;

e Dpa3BUTHE HMHTEIJUICKTYaJIbHBIX U TBOPUYECKHX criocoOHocCTeH
0o0ydJaromuxcsi, IMO3HABaTEJIbHOM  aKTHMBHOCTH,  HCCJIEAOBATEIIbCKHUX
YMEHUM, KPUTUIHOCTH MBIIJICHUS,
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e (¢opmupoBaHue (byHKIIMOHATBEHOM rPaMOTHOCTH, pEIEeBaHTHOMN
F€OMETPUH: YMEHHME pacHoO3HaBaTb IPOSIBJICHUS TI'€OMETPHYECKUX
MOHSTHI, OOBEKTOB ¢ 3aKOHOMEPHOCTEH B pEaJIbHBIX >KH3HEHHBIX
CUTyalllsIX M TPU U3YyYECHHH APYTHX YUEOHBIX HPEIMETOB, MPOSIBICHUS
3aBUCHUMOCTEHl M 3aKOHOMEpPHOCTEH, (OpMYJIHpPOBAaTh HX Ha SA3bIKE
F€OMETPUHU U CO3/1aBATh N'€OMETPUUECKHUE MOJEIIH, IPUMEHATH OCBOCHHBIN
F€OMETPUUYECKUM amnmapar Uil pPELlIeHHUs MPaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, MHTEpIPETUPOBATh U OLICHUBATH I1OJyYECHHBIE PE3yIbTaThI.

OTAUYUTENbHON OCOOEHHOCTBIO MPOrpaMMbl SIBISETCS BKIIOYEHUE B KYpC
CTEpEOMETPUM B HayaJie €ro M3y4YeHHUs 3ajad, pellaeMbIX Ha YpPOBHE
WHTYUTHBHOTO MTO3HAHUS, U ONPEASTIEHHBIM 00pa30oM OpraHM30BaHHAasl paboTa Hal
HUMH, 4YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOIO U IPOCTPAHCTBEHHOTO
MBILJICHUS, CTUMYJIUPYET NMPOTEKAaHWE MHTYWUTHUBHBIX MPOLIECCOB, MOTUBUPYET K
JanbHEHIIIEMY U3YyUYECHHUIO NIPEIMETA.

[Ipennourenre oTmaéresi HArJIAIHO-KOHCTPYKTUBHOMY METOIY OOYy4YEHHSs, TO
€CTh TEOPETUYECKHUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH NPEIAMETHO-
NPAKTUYECKOW JEesITEeIbHOCTH. Pa3BuUTHE NPOCTPAHCTBEHHBIX IIPEACTABIICHUN Y
ydamuxcsi B Kypce CTEPEOMETpPUM IIPOBOIAMUTCS 3a CYET pelIeHUs 3alad Ha
CO3JJaHME  MPOCTPAHCTBEHHBIX OOpa3oB M  3ajJad Ha  OIEpPUPOBAHUE
IIpOCTpaHCTBEHHbIMU oOOpa3zamu. Co3znaHue oOpas3a IPOBOAMUTCS € ONOpPOM Ha
HaIJIsiIHOCTh, a OIEpUpOBaHME OO0pa3oM — B YCIOBHUSAX OTBJICYEHHUS OT
HarJsIAHOCTHU, MBICJIEHHOI'O U3MEHEHMSI €r0 UCXOIHOI'0 COAEPKAHUS.

OcHOBHBIE cozepxKaTenbHble JUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpasHukn», «IIpsaMeie 1 IIOCKOCTH B NIPOCTpPaHCTBEY, «Tema BpameHus»,
«BexTopsl 1 KOOpAMHATBEI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUU
pacrpenesnsiercss HE TOJIBKO II0 COJIEPXKATEJIbHBIM JIMHUSM, HO W II0 TOJaM
00yUeHHUsI Ha YPOBHE CpeTHEero o011ero oopa3oBaHusl.

Copepxanue oOpa30BaHHUs, COOTBETCTBYIOIIEE IIPEIMETHBIM pe3yJibTaTam
OCBOEHHUsI pabouell mporpaMMmbl, pacnpenca€éHHbIM MO TrojJaM oOy4YeHwus,
CTPYKTYpPHUPOBAHO TaKUM 0Opa3oM, 4YTOObI OBJAJEHUE TI€OMETPUUYECKUMU
MOHSTUSAMU M HAaBBIKAMM OCYILIECTBIISJIOCH MOCJIEA0BATEILHO U MOCTYIIATEIBHO, C
COOJIFO/ICHMEM MPUHIUITA MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAINCH B
OOIIYyI0 CHUCTEMY T€OMETPHYECKHUX MPEACTABICHUN OOYYarOIMINXCS, PACHIUPSS U
yrayonsis e€, o0pa3ys HpOYHbIE MHOXKECTBEHHBIEC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpuun oTBoauTcs 2 yaca B HeAenro B 10 kimacce u 1 gac B
Henemto B 11 kiacce, Bcero 3a aBa roja obydenus - 102 yueOHbIX yaca.
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COAEPKAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble U VIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE  MOHATHUSL  cTepeoMeTpur. Touka, TipsiMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUHN U CIEACTBUA U3 HUX.

B3aumHOe pacnosoxeHue MNpsAMbIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECH,
napajuieJibHble M CKpeluBaromuecss npsamble. [lapamnenbHOCTs NpsSIMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE: IapajUleJbHbIE MpsIMBIE B  IPOCTPAHCTBE;
NapajuIeJIbHOCTh TPEX MPSIMBIX; NAapaUICIbHOCTh IPSIMON MU INIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YrOJ MEXJIYy MpSIMbBIMH B IPOCTPAHCTBE.
ITapajuienbHOCTD IIOCKOCTEH: rapajuiejibHbIE IUIOCKOCTH; CBOMCTBaA
napajieibHbIX IIOCcKocTed. Ilpocreiimine mnpocTpaHCTBEHHbIE (UIYpbl Ha
TUIOCKOCTH: TETPadip, KyO, apauIeNeIune T, HOCTPOCHUE CEYSHHH.

[leprieHAMKYIISIPHOCTE NPSIMOM M IUIOCKOCTH: IEPIICHAUKYJISIPHBIEC IIPSIMBIEC B
IIPOCTPAHCTBE, MNPsAMBIC MapayIeJbHbIE W NEPIECHAUKYJISIPHBIE K INIOCKOCTH,
NPU3HAK MEPHEHIUKYIAPHOCTH IPSAMOM M IUIOCKOCTH, TeOopeMa O MpsAMOM
NEPIEHAUKYISIPHON IUIOCKOCTU. YTJIbl B MPOCTPAHCTBE: YIrOJl MEXIYy IPSIMON U
IUIOCKOCTBIO;  ABYTPAaHHBIA  yroj, JIMHEHHBIA yroa JBYTPAHHOTO  yrIJja.
IlepnieHauKyIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 1O IUIOCKOCTH, PACCTOSIHUE
OT TMpsIMOM 10  IUIOCKOCTH,  TPOEKIUsi  (Urypbl  Ha  TJIOCKOCTb.
[lepneHIUKYISIPHOCTE  IUIOCKOCTEW: NPU3HAK  NEPIEHAUKYJISIPHOCTH  JABYX
miockocTer. Teopema o TpEX NepneHAUKYIsIpax.

MHoOrorpaHHuKHU

IlonsAiTHE MHOTOTpPaHHMKA, OCHOBHBIC 3JIEMEHTBI MHOTOI'PDAHHUKA, BBIITYKJIbIC
1 HEBBINYKJIbIE MHOIOTPAaHHUKM; pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yronpHas
MpU3Ma; TpaHU U OCHOBAHUS MPHU3MBI; MIpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBasi U
IOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapamenenunen, MPSIMOYTOJIbHBIN
napajuiesielmIie]] U ero cBoucrBa. llupamuna: n-yrosnpHas nupaMula, T'paHUu H
OCHOBaHHUE NUpaMu/ibl; OOKOBas U MOJIHAasl MOBEPXHOCTh NUPAMU/IbI; IIPABUJIbHAS U
yceu€HHass nupaMua. OJIEeMEHThl npu3Mbl W nupamMuabl. [IpaBunbHbIE
MHOTOTPaHHUKH: MOHSATHE IPAaBWJIIBHOIO MHOTIOIPAHHUWKA; NPABUJIbHAS IIpU3Ma U
NpaBWJIbHAsT NHUpPaMHUIA; NPaBUJIbHAs TPEYroJibHAsi INHUpaMUIa W NOPABUIIbHBIN
TeTpadap; KyO. IlpencraBieHue O TIPaBUIBHBIX MHOTI'OTPaHHUKAX: OKTa’ap,
Jioziekasip U ukocadip. CeueHust IpU3MbI U IUPAMUJIBI.

CumMeTpusi B IIPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIBHO TOYKH, MNPSIMOU,
IUIOCKOCTH.  OJJIEMEHTBl CHUMMETPUHM B IIMpaMuJax, NapajuleJenuneaax,
NPaBUJIbHBIX MHOTOTPAHHUKAX.
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Berunciienne »JI€MEHTOB MHOTOTPAHHHKOB: péEOpa, aWaroHajid, YTJIbL
[Inomans OOKOBOM MOBEPXHOCTH W IIOJHOM IOBEPXHOCTH MOPSMOU MPU3MBI,
IUIOMIAa b OCHOBAHWM, TeopemMa O OOKOBOW MOBEPXHOCTH TIPAMOW TIPU3MBIL.
[Imomanes OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOW NHUPAMUIBL,
TeopemMa O Iuiomanau yced€HHoW nupamuabl. IloHsatne o006 o00BEMe. OOBEM
UPaMUIbl, IIPU3MBIL.

[TonoOnbie Tenma B mnpocTpaHcTBE. COOTHOLICHUS MEXAY IUJIONIAJISIMU
MOBEpXHOCTEN, 00bEMaMU MOJOOHBIX TEJI.

11 KJIACC

Tena BpameHus

Hununapuyeckas MMOBEPXHOCTD, oOpasyrolue LUJIMHAPUYECKOM
MOBEPXHOCTH, OCh MWJIMHJAPUYECKON MNOBEpXHOCTU. LMauHAp: OCHOBaHUS U
OOKOBasi TIOBEPXHOCTh, OOpasylomias M OCbhb; IUIOMIAJAh OOKOBOW U IIOJHOM
MMOBEPXHOCTH.

Konndeckass moBEpXHOCTh, 00pa3yromme KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH nmoBepxHOCcTH. KOHyC: OCHOBaHME M BepiInHa, 00pasyromias
U OCh, IUIOMAJh OOKOBOW U TIOJTHOM TOBEPXHOCTU. YCEUYEHHBIM KOHYC:
0o0pasyrolire U BhICOTa; OCHOBAaHUS M OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, AUAMETpP; IUJIOMIAAb IMOBEPXHOCTU C]ephl.
B3aumnHoe pacnonoxenue cdepbl U IIIOCKOCTH; KacaTellbHas INIOCKOCTh K cepe;
TIoniaab cepsl.

M306pakeHue Ten BpallleHUs Ha INIOCKOCTH. Pa3BEpTka nNuimMHApa U KOHYcA.

KomOunamuu Ten BpameHus M MHOIOIPaHHUKOB. MHOIrOrpaHHUK,
OINMHMCAaHHBIA OKOJIO cdepbl; cdepa, BIHUCAHHAS B MHOTOTPAaHHUK, WM TEJIO
BpAalLlCHUSI.

IMousitne 06 00BEéMe. OCHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME
MPSIMOYTOJIBHOTO Tapajuienenurena u ciaeactBus u3 He€. OO0BEM IMIMHApA,
koHyca. O0BEM mapa u 1iomaab cepsol.

ITonoOubeie Tenma B mnpocTpaHcTBE. COOTHOLICHUS MEXAY IUJIONIAJISIMU
MOBEpXHOCTENH, 00bEMaMU MOJOOHBIX TEJI.

Ceuenusi UuIMHApa (MapayuieIbHO U NEPHEHAUKYISIPHO OCH), CEUYCHUS
KOHyca (IapajijleIbHO€ OCHOBAHUIO M IIPOXOJSIIEe Yepe3 BEPIIMHY), CEUCHHUS
niapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu U B ipocTpaHcTBe. C0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. PasioxxeHnne BEeKTopa o TpEM HEKOMIUIAHAPHBIM
BekTopaMm. llpaBuio mnapamienenunena. Pemenuwe 3amad, CBSA3aHHBIX C
NIPUMEHEHUEM TMpaBWJI JEUCTBUM ¢ Bekropamu. IlpsmoyronpHass cucrema
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KoopauHat B TipocTpaHcTBe. KoopamnHatel BekTopa. Ilpocreitiine 3anaum B
KOOpAMHATax. Yroj Mexay BekTopamu. CKaJsIpHOE NPOM3BEIECHUE BEKTOPOB.
Bpruncnenue yrioB Mexay NPsIMBIMU M IUIOCKOCTSIMU. KoOpAnHAaTHO-BEKTOPHBIN
METO/]1 IPU PELIEHUU F'€OMETPUUECKHUX 3a4a4.
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INJJAHUPYEMBIE PE3YJIBTATBI
JJUMHOCTHBIE PE3YJIBTATDI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTO TMpeameTa
«MaremaTruka» XapakTepU3yrTCs:

I'paknanckoe BocnuTaHue:

c(OpPMHUPOBAHHOCTHIO TPAXKIAHCKON TTO3UIIUN O0YYAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO 4YIE€HAa POCCHMCKOr0 OOIIeCTBa, MPEIACTABICHUEM O
MaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PAIMYHBIX CTPYKTYpP, SIBICHUU,
Npolenyp TpaxIaHCKOoro obmiecTtBa (BBIOOPHI, ONPOCHI W 1Mp.), YMEHHUEM
B3aUMOJEUCTBOBaTh C COLMAIBHBIMU WHCTUTYTaMH B COOTBETCTBUHM C HX
(QYyHKIIUSAMU 1 HA3HAUYCHHUEM.

ITarpuoTHyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTBIO POCCUUCKON TPaXKTAHCKOW HIACHTUYHOCTH, YBaKCHUS
K NPOULIJIOMY U HAaCTOSILLIEMY POCCUMCKONW MaT€MAaTHUKH, IEHHOCTHBIM OTHOLLIEHUEM
K JOCTHMKCHMUSAM POCCHMCKHUX MATEMAaTHUKOB M POCCHMCKOM MaTeMaTUYECKOMN
LIKOJIbI, K KMCHOJb30BAHUIO ATHUX AOCTMXKEHUN B JIPYTMX HayKaxX, TEXHOJOTHSX,
cdepax 3KOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHUEM JIYXOBHBIX LIEHHOCTEN POCCHUICKOro Hapoaa;
c(OpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUs, JTUYECKOrO IMOBEIACHMUS,
CBSI3aHHOTO C MPAKTUUYECKHUM NPUMEHEHUEM JOCTHKECHUIN HAYKU U JAESITEILHOCTHIO
y4€HOIr0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO Oy AylIETO.

JcreTnyecKoe BOCIIMTAHME:

ACTETUYECKHUM OTHOIIEHUEM K MHUPY, BKIIIOYAasl ACTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a7ad4, pELICHUM, paccyXJICHWIA;
BOCHPUHUMYHUBOCTBIO K MATEMAaTUYECKUM aCleKTaM Pa3JINYHbIX BUJIOB UCKYCCTBA.

Pdusnuyeckoe BOCIIUTAHUE:

cOPMHUPOBAHHOCTBIO YMEHHUS TMPUMEHSITh MAaTeMaTUYEeCKHE 3HaHUS B
HHTEpecax 3/I0pOBOro M 6e30rmacHoro odpasa >KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0POBBIO (370pOBOE MHUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHITUH U

OoTAbIXAa, perylsipHasi (1)1/131/1‘-1601(351 aKTI/IBHOCTI)); (1)H3H‘-ICCKOFO
COBCPIICHCTBOBAHUA, pu 3aHATHUAX CHOpTI/IBHO-03)10p0BHT€J'ILHOI71
ACATCIIBHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYHdy, OCO3HAHHUEM IIEHHOCTH TPYIOIIOOHMS; MHTEPECOM K
paznmuaHbM  cpepam  mpodeCCHOHATBHON  NIESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ TPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymieir mnpodeccun U pearn30BbIBATH COOCTBEHHBIE JKHW3HEHHBIC TUJIAHBI;
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FOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3OoBaHUIO U
caMoOOpa30BaHUIO HA NPOTSKEHUM BCEU KU3HU; TOTOBHOCTBIO K AKTHUBHOMY
YYACTHIO B PELICHUM MPAKTUYECKHUX 3a71a4 MAaTEMaTUYECKOI HaIpaBJIE€HHOCTH.

IKO0JIOTMYECKOe BOCIIUTAHHUE:

cpOopMHUPOBAHHOCTHIO IKOJIOTUYECKON KyJIbTYpbl, MOHUMAHHEM BIIWSHUSI
COILMAJIbHO-OKOHOMHUYECKUX IIPOLIECCOB HAa COCTOSIHME MPUPOJIHON M COLMAIbHOU
Cpenbl, OCO3HAaHHUEM TIJOOAJIBLHOTO  XapakTepa HJKOJIOTHYECKUX IpoOIieM;
OpUEHTAllME Ha NPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM IS pELICHUs 3aj1a4d B
00JlacTU  OKpY’>Kalolllel cpebl, IUIAHUPOBAHUSL TIOCTYIIKOB M OLIEHKH HX
BO3MO>KHBIX MMOCJIEICTBUM JJIs1 OKPY>KaIOLIEH CPeIbl.

IleHHOCTH HAYYHOI'O MO3HAHMS:_

cpopMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH UM  OOIMIECTBEHHOW  MPAaKTHUKH, IMOHUMaHHUEM
MaTEeMaTUYeCKON HayKh Kak c@epbl YeI0BEYECKON AEATEIbHOCTH, JITamoB €&
pa3BUTHUS WU 3HAYUMOCTH JUISI Pa3BUTHUS LUBWIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH M MaTEMaTU4YE€CKOW KyJIbTypOWl KaK CpEJICTBOM IO3HAHUS MUPA;
FOTOBHOCTBIO OCYILIECTBJISITh IIPOEKTHYID M MCCIEAOBATEIBCKYIO IESTEIbHOCTh
WHJIMBUIYaJIbHO U B IPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHUSI MPOrpaMMbl y4eOHOIro Mpeamera
«MaremaTuka» XapaKTePUYIOTCS OBJIAJICHUEM YHHUBEPCaIbHBIMHU
RO3HABAMENbHBIMU  OCUCMBUAMU,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusmMu, YHUBEPCANTbHBIMU Pe2YAAMUBHbIMU OeUCMEUSIMU.

1) Vuusepcanvhole  noznaseamenbHvle  Oelicmeus, — 0Oecnedusaom
dopmuposanue 6a308biX KOSHUMUBHBIX Npoyeccos obyuarwuxcsi (oceoeHue
MemoO08  NO3HAHUSL — OKpyJcanoujezo  Mupa;  NpuMeHeHue  J102UYEeCKUX,

uccnedo8amenbCKux onepayuii, ymeHut pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue JelicTBUA:

e BBUIBJISITb U XapaKTEPHU30BaTh CYIIECTBEHHBIE MTPHU3HAKN MaTeMaTHYECKHUX
0OBEKTOB, TOHSTUN, OTHOWICHUH MEXAy IOHATHSAMH; (OPMYIHPOBATH
OTIpeNIeJICHUs]  TOHSTHH; YCTAHABIMBAaTh CYIICCTBEHHBIH  MPU3HAK
KJ1accu(UKaAIMK, OCHOBaHUS JUIsi OOOOIIEHHMS W CpaBHEHWS, KPUTCPHUU
MPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATh, (GOPMYJIHPOBATH U  TMPEOOpPa30BBIBATH  CYXKICHUS:
YTBEpPAUTEIbHBIE W OTPHUIATEIIbHBIC, €IMHUYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBISBISITH  MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
NnpoTuBOpeursi B (akTax, IaHHBIX, HAONIOACHUSIX W YTBEPKICHUSX;
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npemiaraTb ~ KpUTEPUH IS BBISIBIICHUST ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEYMNH;

e JIENIaTh BBIBOABI C MCIIOJIb30BAHMUEM 3aKOHOB JIOTHKH, JACAyKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHHI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TIPOBOAUTH CaMOCTOSITEIBHO JI0Ka3aTeJIbCTBA MaTeMaTUYECKUX
YTBEpKJA€HUM (MpsIMbIE M OT MPOTHUBHOTO), BHICTPAaWBaTh apryMEHTAIIUIO,
NPUBOJIUTH TPUMEPHI U KOHTPIPUMEpPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJI€HUS U BBIBOJbI;

e BBIOMpaTh cmocoO pemieHus y4uyeOHOM 3amadyu (CpaBHUBATh HECKOJBKO
BapUaHTOB pEIICHUsS, BBIOMpATh HamOoOJIee MNOAXOMSAIIHUN C Y4ETOM
CaMOCTOSTEIBHO BBIJICIICHHBIX KPUTEPHUEB).

Bba3oBble ucciie1oBaTe/IbCKHe 1eicTBUS:

e HWCHOJB30BAaTh BOIPOCHI KaK MCCIEAOBATEIBCKUN WHCTPYMEHT IMO3HAHUS;
(hopmynupoBaTh BONPOCH, (QUKCHUPYIOIIUE NPOTUBOpEUYHE, Mpodiemy,
yCTaHaBIWBAaTh HMCKOMOE€ ©  JaHHOe, (OpPMHPOBATH  THUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIIUIO, MHEHUE;

e TIPOBOAUTH CaMOCTOSATEIBHO CIUTAaHUPOBAHHBIN SKCIIEPUMEHT,
HCCIIEJOBAHUE II0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCcKOro
00BEeKTa, SBJICHHS, TIPOIIECCA, BBISBICHHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMU, SIBIICHUSIMU, IPOIIECCAMMU;

e CaMOCTOSITEIIFHO (hOpMYyITUPOBaTh O0OOIIEHUS M BBIBOABI MO PE3yJIbTaTaM
MPOBEIEHHOTO HAOIIOACHHUS, HMCCIIEIOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MMOJTyYE€HHBIX PE3YJIbTaTOB, BBIBOJIOB I OOOOIIICHHUIA;

e TIPOTHO3WPOBATH BO3MOKHOE pPa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH
MPEANOI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIOBHUSIX.

Pa6ora c undopmanumeii:

e BBIABJIATH JAepUIUTH MHPOPMAIUM, JaHHBIX, HEOOXOAUMBIX JJI OTBETA
Ha BOIIPOC U ISl pELIeHUs 3aJaul;

e BbIOMpaTh WHGOPMALMIO W3  HUCTOYHHUKOB  PA3JIUYHBIX  THIIOB,
aHATM3UPOBAaTh, CUCTEMAaTU3UPOBATh M WHTEPIIPETUPOBATH HH(POpPMAIIHIO
pa3IUYHBIX BUIOB U (POPM MPEACTABICHUS;

e CTPYKTYpHUpPOBaTh MHGOPMAIIHIO, MPEACTABIATE €€ B pa3IMYHbIX (popmax,
WLUTIOCTPUPOBATH TpapUIeCKH;

e OLICHUBATH HaAEKHOCTH nHGOpMaALHH 1o CaMOCTOSITEIIBHO
c(popMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAMUEHbBlE  OeliCmEus, 00ecneuusarom

chopmuposanHoCms COYUANBHBIX HABLIKO8 00YUAIOUUXCS.

Oomenue:
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e BOCHOPUHUMATHL W (OPMYJIHPOBATh CYXJICHUS B COOTBETCTBHH C
YCJIOBHUSMHU U LEIAMH OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PE€HHUSI B YCTHBIX W NMHUCBMEHHBIX TEKCTaX, JABaTh ITOSICHEHUS IO
XO4y pEUIeHUs 3aa4i, KOMMEHTHUPOBATH ITOJYUYEHHbIA PE3yNbTarT;

e B X0JIe 00CYXXJICHHUsI 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY O0OCY /Ia€MOMN TEMBI,
mpoOJIEeMBI, peraeMoi 3a/1aud, BLICKA3bIBaTh UJICH, HAIICJICHHBIE Ha TTOUCK
pELICHUs; COMOCTaBIISITh CBOM CYXKIECHUS C CYXICHUSIMHU JIPYyTHUX
YYaCTHUKOB JIMaJiora, OOHApy>KUBaTh pa3jIM4Me U CXOJICTBO IMO3ULIHUH; B
KOppeKkTHOU ¢hopme hopMyIupoBaTh pa3HOIIACHsl, CBOU BO3PAKEHUS;

e TIPEICTABIISITH pe3yabTaThl pelieHust 3ajaud, AKCIIEPUMEHTA,
HCCIIeJOBaHMS, MPOEKTA; CaMOCTOSITEIIBHO  BBIOMpATH dbopmar
BBICTYIUUICHUSI ¢ YIETOM 3aJ1a4 MIPE3CHTAIIMN U OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHu4ecTBo:

e TIOHUMATh u HCII0JIb30BaTh MpEeUMyIIeCcTBa KOMaHTHOM u

WHAWBUIYAJIbHON pabOThI IPU pelIeHn yueOHBIX 3a7a4; MPUHUMATH LIETb
COBMECTHOU JI€SITEIbHOCTH, IUIAHUPOBATh OPraHU3allMi0 COBMECTHOM
paboThl, pacnpeieNisiTh BUIBI padOT, JOroBapuBaThCs, 00CYKIaTh MPOIECC
U pe3yabTaT padoThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;

e Y4YacCTBOBAaTh B IpyNMNOBBIX popMax paboThl (00Cyx aeHUsl, OOMEH MHEHUI,
«MO3TOBbI€ WITYPMbD» W HHBIC); BBINOJHATH CBOIO 4YacThb padOThl U
KOOPJAUHUPOBATh CBOU JEUCTBUSL C JAPYTMMH YiI€HaAaMH KOMAaHJbI;
OILICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOMIMII MPOAYKT MO KPUTEPHSIM,
c(hopMyTUpOBAaHHBIM YUYaCTHUKAMHU B3aUMOJACUCTBUS.

3) Vuueepcanonvie  pezynamuenvie Oeticmausl, obecneyusarom
dopmuposarue cMbiCI08bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCU.
Camoopranu3anus:

e COCTAaBJISTH IUIAH, AITOPUTM PELICHUS 3aJa4l, BBIOUPATh CIOCOO pelIeHUs
C Y4€TOM MMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C yYETOM HOBOM
WH(pOpMaIHH.

CaMOKOHTPOJIb:

e BIAACTh HAaBBIKAMU TO3HABATEIbHONW pediiekcun KakK OCO3HAaHUSA
COBEpPIIAEMBIX JEUCTBUH U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIaJ€Th CHOCO0aMM  CaMOIIPOBEPKH, CaMOKOHTpPOJISI —IIpoliecca U
pe3yabTaTa pelieHus MaTeMaTU4eCKol 3a/1auu;

e MpPEIBUACTh TPYIAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IIPU pPELICHUU
3aJlayd, BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIbCTB, JAaHHBIX, HAMJEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
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e OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa LEId U YCIOBUSIM, OOBICHSITH
NPUYUHBI JTOCTUKEHUSI WM HENOCTMIKEHUSI PE3yJIbTAaTOB JEATEIBHOCTH,
HAaXOJHUThH OIMIMOKY, JaBaTh OILICHKY MMPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh MOHSATHUSIMA: TOUYKA, MIPSMasi, INIOCKOCTb.

[IpuMeHsITh aKCHOMBI CTEPEOMETPUU M CIICJICTBUS W3 HHUX IPU PCIICHUU
FeOMETPHYCCKHUX 3aJ1ad.

OnepupoBaTh MOHATHSMU: MAPALICIIBHOCTD U MEPIEHIUKYISIPHOCTD MPSIMBIX
U TUIOCKOCTEM.

KiaccuduumpoBaTs B3aMHOE pPACIIOJIOKEHHE NPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHSMH: JBYTPAHHBIM yTOJ, TPaHA JABYIPAHHOIO YIJa,
peOpo ABYrpaHHOrO yIJia; JIMHEHHBIA Yroj JBYTPaHHOrO yrIJjia; rpaaycHas Mepa
JIBYTPAHHOTO yTJIA.

OnepupoBaTh MNOHSATHSIMHA: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKIIBINA
MHOTOT'PaHHHUK, 3JIEMEHThI MHOTOTPaHHUKA, ITPABUILHBIA MHOTOTPAHHUK.

PacriosHaBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (TIMpaMuia; IpHU3Ma,
MPSIMOYTOJIBHBIN MTapaJuIeNenune1, Kyo).

KnaccudummpoBats MHOTOT'PaHHHKH, BBIOHpast OCHOBaHUS A
Kiraccuukanuu (BBITYKJIbIE W HEBBINYKIbIE MHOTOTPAHHUKHU; IPaBUJIbHEBIC
MHOTOT'PaHHUKU; TIPSIMbIE ¥ HAKJIIOHHBIE TTPU3MbI, TapaJlICICITUTICIbI).

OnepupoBaTh MOHATUIMHU: CEKYIIAs IJIOCKOCTh, CEYCHHE MHOTOIPAaHHUKOB.

OOBSICHATH TPUHIIUITBI TOCTPOCHUSI CEYCHHH, UCITOIB3YSI METOJI CJIC/IOB.

CTpoHWTh CEUCHHUS MHOTOTPAHHUKOB METOJOM  CJICJOB, BBINOJHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEIKU M3 PHUCYHKOB IMPOCTBHIX OOBEMHBIX (HUTYp: BHUI
CBEpXy, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XKIACHUE TEOMETPUICCKHX BEIIMYHH 110 00Opa3iiaM HiIH
aNropuTMaM, NPUMEHSSI HW3BECTHBIC aHAIUTHYCCKHE METOIbI TIPH PCEIICHUU
CTaHJAPTHBIX MaTeMaTUYECKHUX 3aJlad Ha BBIUYMCIICHUE PACCTOSHUM MEXKIY JIBYMSI
TOYKaMH, OT TOYKH JO TMPsIMOH, OT TOYKH [0 IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMH.

Peurate 3a/aun Ha HAXOXKJACHHUE TEOMETPUUYCCKUX BEJIMYUH 10 00pas3iamM Wiiu
aJlrOpUuTMaM, MPUMCHSS HW3BECTHBIC AHAJIUTHYCCKHEC METOJIbl MPH PCIICHUU
CTaHJAPTHBIX  MaTEMAaTHYCCKUX  3aJad Ha BBIYHCICHUE YIJIOB  MEXKIY
CKPCIIUBAIOIMIMUMUCS  MPSIMBIMH, MEXKIY NPSIMOA W IUIOCKOCTBIO, MEXKIY
IJTIOCKOCTSIMH, JIBYT'PAHHBIX YTIIOB.
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Boruncisate 00bEMBI U IUIOWIAAU TTOBEPXHOCTEH MHOTOTPAaHHUKOB (Mpu3Ma,
nupaMuaa) C TpUMEHEHHEM (OpMyJ; BBIYUCISTH COOTHONICHHS MEXKIY
TUTOIIAISIMH TIOBEPXHOCTEH, 00bEMaMU MOTO0HBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHSATUAMU: CHUMMETPHUsS B IIPOCTPAHCTBE; LEHTP, OChb U
IJIOCKOCTh CHMMETPHH; LIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (DUTYPBHI.

H3Bnekatp, npeoOpa3oBbIBaTH W HMHTEPHPETUPOBATH HHGPOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPE/ICTABICHHYIO Ha 4YepTexax U
PUCYHKAX.

[IpumensTr rTeomerpuueckue ¢GakThl JJI PELICHUST CTEPEOMETPHUUECKUX
3aJa4, Mpearoiaraltolnx HECKOJIbKO 1IAar0B PELIECHUs], €CJIU YCIOBUS IPUMEHEHUS
3aJlaHbl B SIBHOH (popme.

IIpumensaTe mpocTedmme IPOrpaMMHBIE CPEeACTBA W BJIEKTPOHHO-
KOMMYHMKAIITHOHHBIE CUCTEMBI IIPH PEIICHUMN CTEPECOMETPUYECCKUX 3a0a4.

IIpuBoonTe mHpUMEpPBl MAaTEMAaTHYECKMX 3aKOHOMEPHOCTEM B IIPUPOJAE H
JKU3HH, PaCIIO3HABATh IIPOSIBJICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

I[IpymeHsATr NOJy4YEHHBIE 3HAHMS HA IIPAKTHUKE: AHAIM3UPOBATH pEaJIbHbIE
CUTyalluM W NPHUMEHATh MU3yYCHHBIE IIOHATHS B IIPOLIECCE IOUCKA PELICHUs
MaTeMaTU4YeCKH C(OpMYyIHpPOBAHHON MPOOIEMBI, MOJECIMPOBATh pEAIbHbIE
CUTyallud Ha S3bIKE T€OMETPUM, HCCIEN0BaTh MOCTPOEHHBIE MOJEIU C
HCIIOJIb30BAHUEM T€OMETPUUYECKUX MOHITUM U TEOpeM, arnapara ajareopsl; peuarhb
NPaKTUUECKHUE 3aa4M, CBSI3aHHBIEC C HAXOXXJIEHUEM I'€OMETPUUECKUX BEJIMUHH.

11 KJIACC

OmnepupoBaTh ITOHSATHSAMH: IHJIIMHAPUYECKAs ITIOBEPXHOCTh, OOpa3yroIIue
NWIMHAPUYECKOW  IMOBEPXHOCTH;  MWIMHIAP;  KOHHYECKAas  MOBEPXHOCTb,
o0pasyromniue KOHUIECKOW MTOBEPXHOCTH, KOHYC; cheprudecKas ITOBEPXHOCT.

Pacnio3naBath Tena BpamnieHus (MUIAHAP, KOHYC, cdepa U map).

OOBSICHATH CITOCOOBI MOTYYEHHUS TEJI BPAILICHUSI.

KnaccudunmpoBaTh B3auMHOE pacnoiokeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATHUSIMH: IIIAPOBOUM CETMEHT, OCHOBAHHWE CErMEHTa, BhICOTA
CerMeHTa; IIapOBOM CJIOW, OCHOBAHME IIAPOBOTO CJIOS, BBHICOTA IIAPOBOIO CJIOS;
LIaPOBOU CEKTOP.

Berauciasate  00BEMBI W IUIONMIQJIM  TOBEPXHOCTEH  Tel  BpallleHUS,
FeOMETPUUYECKUX TEJI C TPUMEHECHUEM (GOpPMYII.

OmnepupoBaTh TOHATHSMH: MHOTOTPAaHHUK, BIHUCAaHHBIM B cdepy u
ONMHMCAaHHBIA OKOJIO cdepbl; cdepa, BIHCAaHHAS B MHOTOTPAHHUK WJIIA TEJIO
BpaIIlCHHUSI.

BBIUHUCISITE COOTHOIIEHUST MEXY IUIOMIAISIMH IMOBEPXHOCTEH M 0O0BbEMaMu
nOI00HBIX TEI.
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H300paxaTe wm3ydaemble (GUTYpBI OT PYKH U C TPHUMEHEHHWEM TIPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BEITIONHATH (BBIHOCHBIC) TUNIOCKUE YEPTEXXHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
(buryp: Bug CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHUS.

H3Bnekatb, WHTEPHIPETUPOBATH U NOPEOOPa3oBbIBaTh HHGPOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPHUECKHX (PUTYpax, MPEeACTaBICHHYIO Ha YepTekax U
PHCYHKaX.

OnepupoBaTh NOHSATHEM BEKTOP B MIPOCTPAHCTBE.

BBITIONHATE  JACHUCTBHSL CIIOKCHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOEHUS BEKTOpPa Ha YHCIIO, OOBSICHATh, KAKUMH CBOMCTBAaMH OHU O0JIaatoT.

[IpuMeHATH MpaBUIIO NapaJlIeIICTUIICAA.

OmnepupoBaTh MOHSATHSIMU: AEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOD,
MOJIYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpaMH, CKaJIIPHOE MPOU3BEICHNE BEKTOPOB, KOJJIMHEAPHBIE M KOMIJIAaHAPHBIE
BEKTOPHI.

Haxonute cymMmMy BEKTOPOB M MPOM3BEACHUE BEKTOPA HA YHCIIO, YOI MEXKIY
BEKTOpaMH, CKalIpHOE TMPOU3BEACHUE, pACKIaAbIBaTh BEKTOp II0 JABYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3a/aBaTh IIOCKOCTh YPABHEHUEM B JICKAPTOBOUM CUCTEME KOOPIMHAT.

I[IpumenaTs reoMmeTpuueckue (akThl UIsi PEIICHUS CTEPEOMETPHUYECKUX
3aj1a4, TPEAnoIaralolnX HECKOJIBKO MIaroB PEIISHUs, €CIIH YCIOBUS MPUMEHCHUS
3aJIaHbl B SIBHOH (popme.

Pemate mpocTeidimme reoMeTpudecKue 3aJadd Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/1A.

Pemare 3amaunm Ha A0Ka3aTEIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HaXO0XXJICHHE T'€OMETPHYECKUX BEIIMYHH M0 00pa3laM Wi allrOPUTMaM, IPUMEHSIS
M3BECTHBIE METO/IBI IIPU PEUICHUN CTAaHAAPTHBIX MaTeMaTUUECKUX 3a1ay.

[IpuMmeHaTsr mpocTeiiinme NporpaMMHBIE CpEeACTBA U DJIEKTPOHHO-
KOMMYHUWKAIITMOHHBIE CUCTEMbI IIPU PEIICHUH CTEPECOMETPUYSCKHUX 3a/1a4.

[IpuBoAMTE NpUMEpPHI MATEMAaTHYECKHX 3aKOHOMEPHOCTEH B TIPUPOJIEC U
JKH3HU, PACTIO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPHUH B HUCKYCCTBE.

[IpuMeHATh, MONyYEHHBIC 3HAHUS Ha NPAKTHUKE: aHAJIW3UPOBAaTh peajibHbIC
CHTyalllM W NPUMEHATh H3YYCHHBIC MOHATHUS B TMPOIECCE IOMCKA PEIICHUS
MaTEeMaTU4YeCKH C(POPMYITHPOBAHHON TPOOIEMBI, MOACIMPOBATH pEATbHBIC
CUTyallUM Ha S3bIKE TEOMETPHUH, HCCIEA0BaTh IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T€OMETPUUCCKUX IMOHITHUI B TEOpEM, armapara aareOpbl; peniarh
MMPAKTUYECKHE 3a/1a4, CBSI3aHHBIE C HAX0XKJICHUEM T'€OMETPUUECKUX BEJTUIHH.

CrpaHuua 15 ms3 22



TEMATHYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosnyecTtBo 4acos DJIeKTPOHHBIE
Ne HaunmenoBaHue pa3aesioB ¥ TeM (uudpossbie)
n/n MPOrpaMMbI Bcero KonTpoibHEI HpaxTuyueckne o0pa3zoBarTeJjIbHbIE
e padoThI padoThI pecypei
1 BBeneHue B crepeomMeTpuIo 10 0
5 [IpsiMBIe 1 MIIIOCKOCTH B TPOCTPAHCTBE. 12 |
ITapannenbHOCTh NPSAMBIX U INIOCKOCTEH
3 HepneHnmfynﬂpHocn, MNPSIMBIX U 12 0
IJTOCKOCTEH
4 VT1asl MeX 1y IPSIMBIMU U TIOCKOCTSIMU 10 1
5 MHororpaHHUKHA 11 1
6 OOBEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHUE: CeueHUsI, PACCTOSIHUS U YIJIb 1
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 5 0

CtpaHunua 16 ns 22



11 KJIACC

KoanuyectBo yacos DJ1eKTPOHHBbIE
HanmeHoBaHuUe pa3iesioB U TeM (uudposbie)
Ne /i KoHTpoJbHBI IIpakTH4eckue
NpPOrpamMMmbl Bcero oOpa3oBaTeJIbHBIE
e paGoThbl padoThbl
pecypcsl
Tena Bpamenus 12
2 OOBEMEI TEN 5 1
BekTopsl 1 KOOpAUHATEL B IIPOCTPAHCTBE 10 1
4 IToBTOpenue, 0606mIeHNE, 7 1
CHUCTEMAaTH3aIUsI 3HAHUUN
OBILIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 34 3 0

CtpaHuua 17 ns 22



JNEeKTPOHHbLIN A4OKYMEeHT rnepegaH yepes onepatopa 340 3A0 "TakcHet" INT,19 ane 2024 12:11:11 MCK
NaoeHTndunkatop gokymeHTa 1¢99e16d-19a6-41ec-a785-2474aff868ee Crpanuua 18 ns 22



JNEeKTPOHHbLIN A4OKYMEeHT rnepegaH yepes onepatopa 340 3A0 "TakcHet" INT,19 ane 2024 12:11:11 MCK
NaoeHTndunkatop gokymeHTa 1¢99e16d-19a6-41ec-a785-2474aff868ee CrpaHmua 19 ns 22



JNEeKTPOHHbLIN A4OKYMEeHT rnepegaH yepes onepatopa 340 3A0 "TakcHet" INT,19 ane 2024 12:11:11 MCK
NaoeHTndunkatop gokymeHTa 1¢99e16d-19a6-41ec-a785-2474aff868ee Crpanuua 20 u3 22



YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JUIS1 YHEHUKA

* MaremaTuka: anre0pa 1 Hadajla MaTeEMaTHIECKOTO aHaJn3a, T€OMETPHSL.
I'eometpus, 10-11 xmaccel/ Atanacss JI.C., byry3os B.®., Kagommies C.b. u

npyrue, AkipoHnepHoe oomiectBo «M3marensctBo «lIpocBenieHre»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET

CrpaHuua 21un3 22



OTNPABUTENDL

MBOVY "CpegHsana 06weobpasoBartenscHas
Lkona Ne55 C Yray6neHHbim M3yueHvem
OTpgenbHbix MpeameTos” MocKoBCKOro

BNAAENEL CEPTUDUKATA
KupkuHa EneHa NeHHagbeBHa

AONXKHOCTb

[upekTop

CEPTUDUKAT noaAnucAH

009B948E561579134105EB4131878B2AD  19.01.2024 12:10:59 MCK
D

noannucb BEPHA

JNeKTPOHHbIN A4OKYMeHT nepegaH Yyepes onepatopa 30 3A0 "TakcHet" 1,19 ans 2024 12:11:11 MCK
NoeHTndumrkaTop gokymeHTa 1¢99e16d-19a6-41ec-a785-2474aff868ee CrpaHuvua 22 ns 22



