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Pabouas nmporpamma ydebHoro kypca «l'eomerpus» 6a30BOro ypoBHS s
oOyuaroruxest 10 —11 kmaccoB paspaborana Ha ocHoBe DenepanbHOro
rocyJapCTBEHHOT0  00pa3oBaTEIbHOTO  CTaHAapTa  CPEAHEro  OOIIETo
oOpa3oBaHus, C Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUI, TPEIBIBISIEMBIX
K MaTeMaTU4YeCKOMYy OOpa30BaHUIO, U TPATUIUNA POCCUUCKOTO 00pa3oBaHUS.

Peanuzanus IIPOrPaMMBbI obecrieunBaeT OBJIAJICHUE KJIFOYEBBIMU
KOMIIETEHIMSMU, COCTABJISIOLIMMU OCHOBY U1 CAMOPA3BUTHS U HEIPEPBIBHOIO
oOpa3oBaHus, LIEIIOCTHOCTD OOIIEKYIBTYPHOTO, JIMYHOCTHOT'O 151

MO3HABATEIbHOI0 PAa3BUTHS JIUYHOCTH 00YUarOIIUXCSl.
HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTe y4eOHOro Kypca T€OMETPMHM Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBaHusi 00YCJIOBJIEHA MPAKTUYECKON 3HAYMMOCTHIO METANpPEIMETHBIX U
NPEIMETHBIX PE3yJbTaTOB 00YUYEHUs TEOMETPUM B HANPABICHUH JIMYHOCTHOTO
pa3BUTHs 00ywaromuxcs, GopmMupoBanus (QYHKIIHMOHAIBLHON MaTeMaTHU4eCKOu
I'PDAMOTHOCTH, M3yY€HMs JpPYrMX Y4eOHBIX JUCHMIUIMH. PasButue y
oOy4Jaronuxcsi MPaBUIIbHBIX MPEICTABICHUNH O CYIIHOCTH W MPOUCXOKICHUU
r€OMETPUYECKUX aOCTpaKlMif, COOTHOIICHHH PEAJTbHOIO0 U HACAIBHOTO,
XapakTepe OTPAKEHUS MATEMAaTHYECKOM HAyKOM SBICHUM W MPOLECCOB
peaNbHOrO MHpa, MECTE TEOMETPUHU B CUCTEME HAYK U POJIU MATEMATHUYECKOTO
MOJICTUPOBAHUSI B HAYYHOM T[IO3HAHMM U B TIPAKTUKE CIOCOOCTBYET
(GOpMHPOBAHHUIO HAYYHOTO MHPOBO33PEHHUS Y4YAIIMXCSA, a TaKKe KadecTB
MBIIIJIEHUS, HEOOXOIUMBIX JIJISl aAanTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBnsieTcs OMHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs, TaK Kak OOECIeunBaeT BO3MOXKHOCTh HU3YYEHHUS Kak
JTUCITUIUINH €CTECTBEHHO-HAYYHOW HAIIPaBJIEHHOCTH, TaK U TyMaHUTapHOU.

Jlornyeckoe MbluieHne, GOpMHUpPYEMOE MPH HM3YUYEHUU OOY4YarOIIMMUCS
NOHSATUMHBIX OCHOB TE€OMETPUM U TOCTPOCHUHM IETOYKH JIOTHYECKUX
YTBEPKJICHUIM B XOJ€ PEIICHHs] T€OMETPUUYECKHUX 3aj[a4y, YMEHHE BBIABUTATH U
ONPOBEPraTh TUIIOTE3bl HETIOCPEACTBEHHO MCIOJIb3YIOTCS MPU PEHICHUH 3a]1a4
€CTECTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (HU3UKHU.

YMeHre OpUeHTHUPOBATHCSA B MPOCTPAHCTBE MTPACT CYHIECTBEHHYIO POJb
BO BCEX 00JaCTIX ACSITENBHOCTH uenoBeka. OpHUeHTalMs YeIOBEeKa BO BPEMEHU
U MPOCTPAHCTBE — HEOOXOIUMOE YCJIOBHE €T0 COLMAIBHOTO OBbITHS, (opma
OTPaXEHUSI OKPYKAIOIIETO MUPA, YCIOBUE YCHEIIHOTO MO3HAHUS U aKTHUBHOTO
npeoOpa3oBaHus jAercTBUTENbHOCTU. OnepupoBaHWe NPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSET pa3Hble BUJBI YYEOHOW W TPYIOBOU N1E€ATEIHHOCTH,
ABJISIETCSI OAHUM M3 MPO(GECCHOHATBHO BaXKHBIX KauyeCTB, MOITOMY aKTyajbHa
3aaya (HOpMHUPOBAHMS Yy OOYUYaAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK
Pa3HOBUJIHOCTH OOPAa3HOTO MBIIUICHUSI — CYIIECTBEHHOI'O KOMIIOHEHTa B
MOJICOTOBKE K MPAKTUYECKON JAESTEIHHOCTU 110 MHOTUM HAIIPABICHUSIM.

[lens ocBoenust mporpamMmbl yueOHOTO Kypca «['eomeTpus» Ha 6a30BOM
ypoBHE 00yueHuss — o001ieo0pa3oBaTeIbHOE U OOIIEKYJIbTYpHOE Ppa3BUTHE
oOydJaromuxcst 4yepe3 O00ecredeHHe  BO3MOXKHOCTH  MPHOOpPETEHUS U
UCIIOJIb30BAHUS CHUCTEMATUYECKUX TE€OMETPUUYECKUX 3HAHUM W JIEUCTBUH,
cnenuUUHbIX ~ T€OMETPUM, BO3MOXKHOCTH  YCHEIIHOTO  MPOJOHKCHUS
oOpa3oBaHMsi 1O CIHEUUATBHOCTSIM, HE CBA3aHHBIM C  TMPUKIATHBIM
UCIIOJIb30BAaHUEM T€OMETPUHU.



[Iporpamma mo reoMmerpuu Ha 0a30BOM YypOBHE MpeaHAa3HAUYCHA [IJIs
oOy4JaronMxcst CpeIHEW  IIKOJbI, HE  HWCIHBITHIBABIINX  3HAYUTEIBHBIX
3aTpy/IHEHUM Ha YpPOBHE OCHOBHOTO oOmiero oOpazoBanusa. Takum oOpazom,
oOyuyaromuecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH OOINHME MaTeMaTHYCCKHUE
YMEHUS, CBA3aHHBIE CO CHEU(PUKON TEOMETPUU U HEOOXOUMBIE JIJISl )KU3HU B
coBpeMeHHOM o0miecTBe. Kpome 3TOro, OHMU HMMEIOT BO3MOXKHOCTh H3Y4YUTh
reoOMETpHI0 OoJiee TTyO0KO, €CIIM B JTaJIbHEHIIIEM BO3ZHHMKHET HEOOXOJIUMOCTh B
r€OMETPUYECKUX 3HAHUSX B MPOPECCUOHAILHOMN ACSATEIbHOCTH.

JlocTikeHre 1ed OCBOEHHUS MPOrpaMMbl OOECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTEeTHBIMM 3a7adyaMud  OCBOCHHS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBIISIIOTCS:

o (opmupoBaHue mpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3H C OKPYKAIOIINM MUPOM;

« (opmupoBaHHe MpeACTaBICHUS O MHOTOIPAHHUKAaX W TeJlax BPallleHUS
KaKk O BaKHEWIIUX MATEMaTUYECKUX MOJENSIX, TMO3BOJISIOIINX
OTMKCHIBATH U U3yUYaTh Pa3HbIC SBJICHUS OKPYIKAIOIIETO MHUPA;

o (opmupoBaHue yMeHHsI paclio3HaBaTh HAa YEPTEXKAX, MOJEISAX U B
pealbHOM MUpPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHHE METOJAMHM pEIIeHUS 3aJad Ha [IOCTPOCHUS Ha
M300paXKeHUSX MMPOCTPAHCTBEHHBIX (DUTYD;

o (opmupoBaHre yMEHUS ONEPUPOBATH OCHOBHBIMHU MOHSATHUSMHU O
MHOTOTPaHHHUKAaX U TeJaX BPaIEHUs U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJICHHE alNTOPUTMAMH pEIICHHUS OCHOBHBIX THUIIOB  3ajady;
dbopMHUpOBaHHWE YMEHHS TPOBOJAWTH HECJOXKHBIE JIOKa3aTeJIbHbIC
pPacCyKJIEHHs B XOJE PEIICHUs CTEPEOMETPUUYECKHUX 3a/lad U 3aJay C
IPAKTUYECKUM COACPIKAHUEM;

e pa3BUTHE  MHTEIUICKTYaJlbHBIX W  TBOPYECKUX  CIOCOOHOCTEM
oOy4Jaronuxcs, IO3HABATEIIbHOW aKTUBHOCTHU, HCCIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIILJICHUS;

o (QopmupoBaHue  (PyHKIIMOHAJIBLHOW  TIPaMOTHOCTH,  PEJICBAHTHOMU
F€OMETPUU: YMEHHE paACMO3HaBAaTh IMPOSBICHUS T€OMETPUYECKUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CHTYyaLUsIX ¥ IPH U3YYCHHUH APYIUX yYCOHBIX [PEIMETOB, POSIBICHNUS
3aBUCUMOCTEHl W 3aKOHOMEPHOCTEH, (POpMyIHpOBaTH MX Ha S3bIKE
r€OMETPUM U CO3/1aBaTh TE€OMETPUYECKUE MOJIETH, TPUMEHSThH
OCBOCHHBIM T'E€OMETPUYECKUM ammapar g PEueHUs NPAKTUKO-
OpUMEHTHUPOBAHHBIX  3a7a4, MHTEPIPETUPOBATbH W  OIICHUBATH
MOJIy4CHHBIE PE3YJIbTATHI.

OTnuuuTensHOM 0COOCHHOCTHIO TPOrPAMMBI SIBIISIETCS BKIIIOUEHHUE B KypC
CTEpEOMETPUU B Hayalle €ro Uu3y4eHHUs 3ajad, peliaeMbix Ha YPOBHE
UHTYUTUBHOTO TMO3HAHUS, U ONpPEIeIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa
HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIMPYET MPOTEKaHNUE MHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET
K JaJTbHEHIIEeMY W3YUYEHUIO MpeMeETa.

[Ipeanoutenue oTHAETCSA HATIIAIHO-KOHCTPYKTUBHOMY METOAY OOy4eHHS,
TO €CTh TEOPETUYECKHE 3HAaHHUA HMMEIOT B CBOEM OCHOBE UyBCTBEHHOCTH
NPEIMETHO-TIPAKTUYECKON  NeATEIbHOCTH. Pa3BuUTHE  MPOCTPaHCTBEHHBIX
NPEJICTABIICHUN y YyYalUXCsi B Kypce CTEPEOMETPUU MPOBOAUTCS 3a CUET
pelIeHusl 3aJad Ha CO3JaHuEe MPOCTPAHCTBEHHBIX OO0pa3oB W 3ajay Ha
OTepUpPOBaHUE MPOCTPAHCTBEHHbIMU 0Opazamu. Coznanue obpasza MpoOBOAUTCS



C OTOPO Ha HATJISTHOCTbD, a ONIEPUPOBAHNE 00PA30M — B YCIOBHSIX OTBICYCHUS
OT HAaIJISIIHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COJIEP KaAHUSI.

OcHoBHBIE coaepkaTenbHble JHHUM Kypca «l'eomerpum» B 10-11
Kiaccax: «MHororpanHukn», «lIpsmbie U TIIOCKOCTH B MPOCTPAHCTBEY, «Temna
BpauieHus», «BeKTopbl M KOOpAMHATHI B MpOCTpaHCTBE». DopMupoBaHuUE
JIOTUYECKUX YMEHUN pacTpeIessieTCs] He TOJIBKO MO COJEPKATEIbHBIM JTMHUSAM,
HO U T0 ToZiaM O0y4eHHsI Ha YPOBHE CpeIHEro 00111ero oopa3oBaHusl.

Coneprxanue o0Opa3oBaHMsI, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM
OCBOCHMsI pabodyeil MporpamMMmbl, paclpeiesi€HHbIM [0 ToAaM OOyYeHHS,
CTPYKTYPUPOBAHO TakKWM o0O0pa3oM, 4YTOObI OBJIAJICHUE TE€OMETPUUECCKUMU
MOHITUSMU U HABBIKAMHU OCYIIECTBIISIOCH MOCJIEI0BATEIBHO U MTOCTYMATENBHO,
C COONIOZICHHEM TMPUHIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS
BKJIIOYAJIUCh B OONIYI0  CHUCTEMY TI'E€OMETPUYECKHX  MpEeJCTaBICHUMN
oOyyJarommxcsi, pacimpsiss u yrayousss e€, oOpasysi IPOYHbBIC MHOKECTBEHHBIC
CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydenue reomerpuu orBoauTcs 2 yaca B Heaento B 10 kimacce u 1 yac
B Henento B 11 kitacce, Bcero 3a jBa rojga o0ydeHus - 102 ydaeOHbBIX daca.



COILEPKXAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mnOpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHYECKOM TMOCTPOCHHH CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacrnosiokeHHe TpsIMBIX B IPOCTPAHCTBE: MEPECEKAKOIIUECH,
napajielibHble M CKpeliuBaromuecss npsimeie. [lapannenbHOCTh TPSMBIX H
IJIOCKOCTEH B MPOCTPAHCTBE: MapaJUIEIbHbIE TMpPSMbIE B MPOCTPAHCTBE;
NapajuieIbHOCTh TPEX MPSAMBIX; MAPAIIIETBHOCTD MPSIMOM U TNIOCKOCTH. YTJIBI C
COHAINPaBJICHHBIMH CTOPOHAMHU; YIrOJI MEXIy NpSMBIMH B THPOCTPAHCTBE.
[TapannenbHOCTh  IUIOCKOCTEM:  IMApAJUIEIbHBIE  IUIOCKOCTH;  CBOMCTBA
napajuieNIbHbIX IUIocKocTei. IIpocreiiue mnpocTpaHCTBEHHBIE (UTYpPHl Ha
TUIOCKOCTHU: TE€Tpa’ip, KyO, napajuiesenunes; ToOCTPOCHHE CEUCHUN.

[leprieHAUKYISIPHOCTH IPSMOM U INIOCKOCTH: NEPIEHAUKYJIISPHBIE MTPSMBbIE
B IIPOCTPAHCTBE, MPSIMbIE MapaJJICIbHbIE U MEPIEHAUKYISPHBIE K MIOCKOCTH,
MPU3HAK HEPICHIUKYISPHOCTH HPSMOM U ILUIOCKOCTH, TEOpeMa O MHPSMOi
NePICHIUKYIIAPHON IIOCKOCTU. YTIIbI B IPOCTPAHCTBE: YIOI MEKIY HPSMON U
IJIOCKOCTBIO;  JIBYTPAHHBIA  YroJi, JMHEWHBIA Yroa JBYTPaHHOTO yrija.
HepneHz[HKmep U HaKJIOHHBIE: pAaCCTOAHHE OT TOYKH JO IIJIOCKOCTH,
pacCTOsIHUE OT MPSMOM JO IUIOCKOCTH, MPOEKIHsS (UTypbl Ha IUIOCKOCTb.
[leprieHIUKYISIPHOCTh IUIOCKOCTEM: NPU3HAK NEPHEHIUKYJISIPHOCTH JBYX
IockocTer. Teopema 0 TpEX NEPIEHAUKYIIAPAX.

MHororpaHHuKu

[loHdaTHE MHOTOrpaHHUKAa, OCHOBHBIE 3JIEMEHTbl MHOTOTPAaHHHKA,
BBIITYKJIBIE W HEBBIIIYKJIBIE MHOTOIPAHHUKH; Pa3BEPTKA MHOIOTPaHHUKA.
[Ipusma: n-yronpHas mnpu3Ma; TPaHU MU OCHOBAHUS IMPU3MBI; MpsAMas |
HAKJIOHHAasT  TPU3MbI; OOKOBass W  TMOJHAs  TMOBEPXHOCTh  MPHU3MBI.
[Tapannenenunen, nDpsAMOYTOJBHBIA MapajuICIICNUIIE]] W €ro CBOMCTBA.
[Mupamuga: n-yroiapHasi nupamMuia, TpaHH U OCHOBAHUE MUPAMUJIbI; OOKOBas U
NOJIHAS TIOBEPXHOCTh NHPAMHUJIbl; MpaBWIbHAs W yCEUYEHHAs NHUPAMULA.
OneMeHThl Tpu3Mbl W nupamuibl. [IpaBuiibHblE MHOTOTPAHHHMKHU: ITOHSTHE
NPaBUJILHOIO MHOTOTPAHHMKA; MPaBWJIbHAS MpPHU3Ma U MpaBUJIbHAA MUPAMUJA;
npaBWwiIbHAs TPEyroyibHas MNUpaMuja U TPABWIBHBIA  TETpadap; Kyo.
[IpencraBienre O NpPaBUIBHBIX MHOTOIPAHHUKAX: OKTAdJp, MIOAEKA’dAp U
ukocadip. CeueHust IpU3Mbl U MUPAMUBIL.

CumMeTpus B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIIBHO TOYKH, MPSMOU,
IUIOCKOCTU. DJIEMEHThl CHUMMETPUM B MNHpaMHUAax, Mapajulesenunenax,
NPaBUIIbHBIX MHOTOTPAHHUKAX.

Boluncienre 31€MEHTOB MHOTOIPAHHHMKOB: pEOpa, AuaroHa v, YIJIbL.
[Tmomans OOKOBOW IMOBEPXHOCTH W IOJHON IOBEPXHOCTH MPSIMOU MPHU3MBI,
IJIOIIAIb OCHOBAHUM, TeopeMa O OOKOBOH ITOBEPXHOCTH IPSMOU IMPU3MBI.
[Tmomans OOKOBOW TOBEPXHOCTH W TOBEPXHOCTH IPABHJIBHOW IHPAMMIBI,
TeopeMa O TIomand ycedéHHou nupamuibl. [lonstue 06 o0bEmMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TogoGubie Tenma B mpocTpaHcTBe. COOTHOIICHHUS MEXAY IUIONIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEII.



IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOCHHS IPOTPAMMbI YYEOHOTO IpeaMeTa
«MaremaTuka» XapakTepu3yrTCs:

I'paxknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTBIO T'PKIAHCKOW IMO3UIIMKM  OOYydYaroIerocs: Kak
AKTHBHOT'O W OTBETCTBEHHOT'O WICHA POCCUMCKOTO OOIIEeCTBA, IMPEJACTaBICHUEM
0 MaTeMaTHYECKMX OCHOBaX (DYHKIIMOHUPOBAHUS PaA3IUUHBIX CTPYKTYD,
SBJICHUH, TPOIEAYyp TPakIaHCKOTo oOmiecTBa (BBIOOPHI, ONPOCHI W TP.),
YMEHHUEM B3aUMOJCHCTBOBATH C COLIMAIILHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSAMU U Ha3HAYEHUEM.

IIaTpuoTHYeCcKO€e BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTBIO  POCCHUHCKOM  TIpakKAaHCKOW  WJCHTHYHOCTH,
YBOKEHUS K MPOUIJIOMY M HACTOSIIIEMY POCCUMCKONM MaT€MaTUKHU, IIEHHOCTHBIM
OTHOILICHUEM K JOCTHXCHHUSM POCCUUCKMUX MATEMATUKOB W POCCHMCKOH
MAaTEMATUYECKOM IIIKOJIbI, K MCIIOJb30BAHUIO 3TUX JOCTHXKEHHH B JPYrUX
HayKax, TEXHOJIOTUX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HaHUEM JTYXOBHBIX HEHHOCTEN POCCUHCKOTO HapO/a;
c(hOpMHUPOBAHHOCTBIO HPABCTBEHHOTO CO3HAHMS, OSTHYECKOTO IIOBEICHMUS,
CBSI3AHHOTO C MPAaKTUYECKUM TMPUMEHEHUEM JIOCTH)KEHUM HAyKu |
NEATEIBHOCThIO YYEHOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOMYHMBOTO Oy XyIIEro.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHPY, BKJIIOUAs 3CTETUKY MaTeMaTHYECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3aja4, PEIIEHNM, pACCYXICHUI;
BOCIIPUMMYHUBOCTBI0 K MaTEMaTHYECKHMM AacCIleKTaM pa3ju4yHbIX BUJIOB
HCKYCCTBa.

dusuyecKoe BOCIUTAHME:

c(OPMUPOBAHHOCTHIO YMEHUSI TMPUMEHSITh MaTEMaTHYEeCKHEC 3HAHUS B
MHTEpecax 3J0pOBOr0 MW 0e30macHOro oOpas3a KH3HU, OTBETCTBCHHOT'O
OTHOUIIEHUSI K CBOEMY 3JI0POBBIO (30pOBOE MHTAaHHE, COATAHCHUPOBAHHBIN
PEKHUM 3aHITHIA U OTHbIXA, PETYyJIsIpHas GU3NIECKasi aKTUBHOCTH); PU3NIECKOTO
COBEPIIICHCTBOBAHMS, npu 3aHITHIX CIIOPTHUBHO-03/I0POBUTEIHHOM
JESITEILHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPY/ly, OCO3HAaHUEM IIEHHOCTH TPYIOIIOOHS; HHTEPECOM K
paznuyHbIM  cdepam  TPodecCHOHATBHON  ACSATENBHOCTH, CBSI3aHHBIM C
MaTEMaTUKOW U €€ MPUIIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur M pean30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTH4eCKoMy OOpa3oBaHHUIO U
caM000pa30BaHUIO0 Ha MPOTSHKEHUH BCEH JKM3HH; TOTOBHOCTHIO K aKTUBHOMY
YYacCTHIO B PEIICHUHU MTPAKTUYECKUX 3a]1a4 MaTeMaTUYECKOM HApaBIEHHOCTH.

IKOJIOrHYeCKoe BOCIIMTAHHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTHUECKON KYJIbTYphl, TOHUMAHUEM BIIMSHUS
COLIMAIbHO-DKOHOMUYECKUX  TPOIECCOB HA  COCTOSSHHE TPUPOJHOM U
COLIMAJIbHOW Cpeibl, OCO3HAHMEM TIJI00AJBHOTO XapaKTepa SKOJIOTHYSCKHX
npoOJsieM; OpHEHTAIlMel Ha NPUMEHEHHE MAaTeMaTHYCCKUX 3HAHWH IS



pelieHus 3a1ad B 00JacTH OKPYIKaOIIEH cpefibl, IIaHUPOBAHUS MTOCTYIIKOB U
OLICHKHU UX BO3MOXKHBIX MOCJIEACTBUN JIJISI OKPYKAIOIIEU CPEBI.

I{leHHOCTH HAYYHOIO MO3HAHMS:

c(hopMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs HAyKW W OOIICCTBEHHOM IPaKTUKH,
MOHUMAaHHEM MaTeMaTHYECKOM HAyKH KakK c(epbl YEIOBEUECKON JIeITSIHBHOCTH,
ATAanoB €€ Pa3BUTHUS M 3HAYUMOCTH ISl Pa3BUTHUS LUMBWIM3ALMU; OBIIAJCHUEM
SI3BIKOM MATEMATHUKHA M MaTEMaTHUYECKOM KyJIbTYpPOW KaK CPEICTBOM ITO3HAHUSA
MHpA; TOTOBHOCTHIO OCYILECTBIATh MPOCKTHYDO W  HCCIIEI0BATEIbCKYIO
NEATEIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yabTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO MpeaMETa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY, VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elicCmeUAMU, YHUBEPCANbHBIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1) Vuusepcanvnvie nosnaseamenvuwvie Oeiicmsus, obecneuusaom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NpOYecco8 obyuarowuxcsi (oceoenue
Memo008 NO3HAHUA  OKpyycamowe20 Mupa; HpUMEHEeHUe  J0SUYECKUX,
ucciedosamenbcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

Ba3oBble Jjornueckue AeicTBHA:

e BBISBJISITH u XapaKTePU30BaATh CYILIECTBEHHBIC MPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHSATHUM, OTHOIICHUN MEXy IMOHITHSIMU,
dbopmMyIUpOBaThH OIpEICIICHUS TOHSITUI; yCTaHaBJIMBATh

CYIIECTBEHHBIM MpHU3HAK KiIacCU(UKAIIMU, OCHOBAHUS 11 0000IICHHS
Y CPaBHEHMS, KPUTEPUHU MTPOBOIUMOIO aHAIIN3A;

e BOCHPHHUMATH, (POPMYJIUPOBATH M MPEeOOPa30OBBIBATh CYKICHUS:
yTBEPAUTEIbHBIE W OTPUIATEIbHBIC, €IUHUYHbIC, YACTHBIC M OOIIHE;
YCIIOBHBIE;

e BBIABISATH MaTEeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U
npotuBopeunsi B (haKTax, JAHHBIX, HAOIIOJCHUSIX U YTBEPKICHUSIX;
npejiaraTb  KpUTEPUM  JJIS  BBIABICHUS  3aKOHOMEPHOCTEH |
MIPOTUBOPEUHH;

e JIeJIaTh BBIBOJIbI C WCIIOJB30BAaHUEM 3aKOHOB JIOTHKH, JETyKTHUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIFOUCHUH 10 aHAJIOTHH;

e TMPOBOJIUTH  CAMOCTOSATEIBHO  JIOKA3aTelbCTBA  MaTeMaTHYCCKHUX
yTBEpXKIACHUNH  (NMpssMble W OT  TPOTUBHOTO),  BBICTpauMBaTh
apryMEHTAIHIO, IIPUBOIUTH IPUMEPBI 51 KOHTPIIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

e BBIOMpATH CIOCOO pelIeHus y4eOHOU 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHHUs, BBHIOMpaTh HaWOOJIee MOAXOANUNA C YyIETOM
CaMOCTOSITEeIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

e HCIOJIb30BaTh BOINPOCHI KAk  HCCIEI0BATECIbCKUA  HWHCTPYMEHT
no3HaHus; (GOPMYJIMPOBATH BOIMPOCH], (DUKCUPYIOIMIHUE MPOTHBOPEUHE,
npo0JieMy, yCcTaHaBIIMBaTh HCKOMOE M JIaHHOE, POPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINI0, MHEHHUE,

e TMPOBOJIUTH  CaMOCTOATEIBHO  CIJIAHUPOBAHHBIM  AKCIEPUMEHT,
UCCJIEJIOBAHUE TI0 YCTAaHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4YECKOTo



00BEeKTa, SBICHHS, TIPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOSITeIbHO  (OPMYJIMPOBAaTh  OOOOIIEHWS W  BBIBOJABI 11O
pe3ynbTaTaMm MpPOBEAEHHOTO HAOJIOJEHUS, MCCIECIOBAHUSA, OLICHUBATh
JOCTOBEPHOCTb IMOTYICHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;
IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BBIJIIBUTATh
MPETNOIOXKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH Ie(UITUTHI MH(OPMAIIH, TaHHBIX, HEOOXOIMMBIX JIJISl OTBETa
Ha BOMPOC U JIJIS PEIICHHUS 3a]1a4H;

BbIOMpaTh WHGOPMALMIO W3 HUCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAJIM3UPOBATH, CUCTEMaTH3UPOBATh u UHTEPIIPETUPOBATH
UHGOPMAITUIO PA3IMYHBIX BUAOB U (POPM IIpeICTaBIICHNUS,
CTPYKTYpUpPOBaTh HH(POpPMAIMIO, MPEACTABIATH €€ B Pa3IMYHBIX
dbopmax, WITIOCTPUPOBATH TpaPUIECKH;

OLICHWBAaTh  HAAGKHOCTH  MHOOpPMAIMM  TIO  CaMOCTOSITEIHHO
c(hOpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvnvie KommyHuxamueHwle Oelicmeus, o0bOecnedusaom
CchOpMUPOBAHHOCb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.
Oo0menue:

BOCIIPHHMMaTh H (OPMYJIUPOBATh CYXJICHHS B COOTBETCTBHHU C
YCIOBUSIMH M TICJIIMH OOIICHUS; SCHO, TOYHO, I'PAMOTHO BBIPaXKaTh
CBOIO TOYKY 3pCHHS B YCTHBIX M IIMCBMCHHBIX TEKCTax, JaBaTh
MOSICHCHUS 10 XOJY PEIICHHS 3aJ1auyd, KOMMCHTHPOBATH IOJIyYCHHBIN
pe3yJbTar;

B XoJie 0OCYXKIEHHUs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYyKaacMoOi
TeMBbI, MPOOJIEMBI, periaeMoi 3a/1aui, BRICKa3bIBATh UJIEH, HAIlCJICHHBIC
Ha IIOWMCK PCIICHMS; COIOCTAaBJIATh CBOM CYXKJICHHUS C CYXXKICHUSAMHU
JIPYTUX YYaCTHHUKOB JHajiora, OOHApY>KHWBaTh Pa3IMUME€ U CXOICTBO
NO3UIIMI; B KOPpEeKTHOU (dopMme (GopMysIMpoBaTh pa3HOIIACHS, CBOU
BO3PaKCHHUS;

NPEACTaBISATh  pPe3yJbTaThl  PEIICHHS  3ajJa4d, OKCIIEPUMEHTA,
UCCICIOBAHUS, TIPOCKTa; CaMOCTOSTEIBLHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C Y4€TOM 3ajJad Ipe3eHTalldd M OCOOCHHOCTEH
ayJIUTOPHH.

CoTpyaHuvecTBo:

3)

NOHMMaTh U  MCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
UHAVBUIYaIbHON paOOThl MPHU pPEIICHUH Y4eOHBIX 3a/]ad; MPUHUMATH
IeJb COBMECTHOM  JIESITENIbHOCTH, IUIAHUPOBATh  OPTaHU3AIUIO
COBMECTHOM paboThl, pacmpeneisiTh BUAbI PabOT, JOrOBApUBATHCA,
o0CcyXXJaTh Mpolecc | pe3yabTaT paboThl; 00001IaTh MHEHHS
HECKOJbKUX JIFOCH;
y4acTBOBaTh B TPYIIOBBIX ¢dopmax pabdoTel (00CyXaeHus, 0OMEH
MHEHUH, «MO3rOBBI€ IITYPMbDY M WHBIC); BBIMOJHATH CBOI YacCTh
paboThl ¥ KOOPJIWHUPOBATH CBOM JCHCTBUSA C JIPYTMMU 4YJI€HaAMU
KOMaH/Ibl; OIEHWBATh KAa4€CTBO CBOEr0 BKJIAaJia B OOIIMKA MPOIYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHUMOICHCTBHUSI.
Vuusepcanonuvie  pecynamuenvie  Oeticmsus,  obecneyugarom

Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMIU.
Camoopranu3amnus:



e COCTaBJIATH IUIAH, aJITOPUTM PEILIEHUS 3a/1a4H, BEIOUPATh CIIOCO0
pElIeHus ¢ Y4ETOM UMEIOIIUXCSI PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApryMEHTUPOBATh U KOPPEKTUPOBATH BapHUAHTHI

perieHuit ¢ ydéToM HOBOM MHGOPMAITUH.

CaMOKOHTPOJIBb:

e BJIQJICTh HABBIKAMM [O3HABAaTEIbHOM pe(dIEeKCHH KaK OCO3HaHHUS
COBEpILIAEMbIX  JEUCTBUH W  MBICIUTEIBHBIX  IPOLECCOB, HX
pE3yJIbTAaTOB; BIAJETh CHOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJIS
IIpoLecca U pe3yJibTaTa pelIeHHs] MaTEMaTHYeCKON 3a/1a4H;

e TMpPEABUAECTh TPYAHOCTH, KOTOPbIE MOTLYT BO3HUKHYTH IPHU PEIICHUH
3a/layd, BHOCHUTb KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HAWJACHHBIX  OIIMOOK,  BBISBIECHHBIX
TPYIHOCTEW;

e OLEHUBATh COOTBETCTBUE pe3yJbTaTa LEIUM U YCIOBHSIM, OOBACHATH
MPUYHUHBI JOCTHXKEHUSI WIIM HEIOCTHIKEHUS PE3YJIbTATOB JIEATEIbHOCTH,
HaXOJIUTh OIMOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI
10 KVIACC

OnepupoBath NOHATUAMHU: TOUKA, IPsIMast, TNIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUM U CIEIACTBUSA U3 HUX MPHU pEUICHUU
reOMETPUYECKUX 3a]1aY.

OnepupoBaTh MOHATUSAMH: TAPALIEIBHOCT M MEPIEHIUKYISAPHOCTD
MPSAMBIX U TJIOCKOCTEH.

KnaccuduimpoBate B3aMMHOE pPACIOIOKEHUE MPSIMBIX U IUIOCKOCTEN B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMHU: JIBYTPAHHBIA YroJl, TpaHU JBYTPAHHOIO yrija,
pedpo IBYIpaHHOIO yIiia; JUHEHHBIN yroa AByTPaHHOTO yIJia; IpaaycHas Mepa
JIBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSIMH: MHOTOIPAHHHK, BBIMYKJIBIA W HEBBITYKJIIBINI
MHOTOI'PAHHHK, 3JIEMEHTbI MHOTOTPAHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOIPAaHHHMKOB (MHUpaMKa; MpU3Ma,
MPSMOYTOJIBHBIM Napajijiesienunes, Kyo).

KnaccuduimpoBarb ~ MHOTOTpaHHUKH,  BbIOMpass ~ OCHOBaHUS IS
Kjaccu(ukanuy (BBIMYKJIbIE W HEBBINYKJIblE MHOTOIPAHHUKH; IPABHIIbHbBIE
MHOTOI'PAHHUKH; IPSIMbIE U HAKJIIOHHBIE NPU3MBI, TapajieIenunIeabl).

OnepupoBatb MOHATUSAMU: cexyuias MJIOCKOCTb, CEUCHHE
MHOTOIPAHHHUKOB.

OOBICHATH TPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOJIBb3YSI METOJ] CJIEJIOB.

CtpouTh ce4eHHs] MHOTOTPAHHUKOB METOJIOM CIJIE/IOB, BBINOJIHATH
(BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BUJ
CBEpXyY, COOKY, CHU3Y.

PemaTe 3a7aun Ha HaXO0XJIEHHE T'€OMETPUUYECKUX BEIUYHUH IO 00pa3lam
WM aJdrOpuTMaM, MPUMEHS U3BECTHbIC AHAIUTUYECKHE METO/IbI NPU PELICHUU
CTaHAAPTHBIX MATEMATUYECKHUX 3a/ad HA BBIYHUCIECHUE PACCTOSTHUM MEXKIY
IBYMS TOYKaMH, OT TOYKH JI0 OPSIMOM, OT TOYKH A0 IUIOCKOCTH, MEXKIY
CKPELIMBAIOIUMHUCS MPSIMBIMHU.



Pemate 3a7aun Ha HaXOXJIEHWE T€OMETPUUECKUX BEIUYHH IO 0Opasiiam
WIH aIrOpUTMaM, PUMEHSS N3BECTHBIC AHAIMTUYECKUE METOJIbI NPU PEIICHUU
CTaHAAPTHBIX MATEMAaTHYECKUX 3a7ad Ha BBIYUCICHHE YIJIOB MEXIY
CKPEIIMBAIOIIUMHUCS TMPAMBIMUA, MEXAY TMPSMOH UM IUIOCKOCTBIO, MEXIY
TUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boruucnsate 00bEMBI M IUIOMIAJM  TOBEPXHOCTEM MHOTOIPAaHHUKOB
(npuzma, mUpaMuaa) ¢ MpUMEHEHHWEeM (OpPMYII; BBIYUCIATH COOTHOIICHUS
MEX Ty TUIOIIASIMU TTOBEPXHOCTEN, 00BEMaMU MTOJ0OHBIX MHOTOIPAHHHUKOB.

OnepupoBaTh NOHATHUSAMHU: CHUMMETPHsSI B TPOCTPAHCTBE; LIEHTP, OCh H
TUIOCKOCTh CHMMETPHUU; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (DUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBaTh M HMHTEPIPETHUPOBATH HH(MOpMAIUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (DUTypax, MPEICTABICHHYIO Ha YEPTEkKax
U PUCYHKaX.

[Ipumensate reomerpuyeckue (DaKThl ISl PEUICHUS CTEPEOMETPUUECKUX
3a/lay, MPEANojararoiIuX HECKOJIbKO IIaroB pEeHIeHUs, €CIU  YCJIOBHS
NpPUMEHEHUS 3aJIaHbl B IBHOM (hopMme.

[IpyuMeHAT, TPOCTEHIINE MPOrPAMMHBIE CPEACTBA U DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4.

[IpuBoauTh TIpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE U
’KU3HU, PACIiO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpumeHsTh MOy4deHHBbIC 3HAHUS HAa MPAKTHKE: aHAJTU3UPOBATH PEaAIbHbBIE
CUTYyallU W TPUMEHSITh W3YUYCHHBIC IMOHSATHSA B TMPOIECCE MOMCKA PEHICHUS
MaTeMaTU4YeCKu CHOPMYIUPOBAHHOM MPOOJIEMBI, MOICIUPOBATH pPEATbHbBIE
CUTyallUl Ha S3bIKE TE€OMETPUH, HCCIEAOBATh IOCTPOEHHBIE MOJACIU C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX TIOHSATHH M TeopeM, ammapara ainreOpsi;
pemiath MPakTUYECKHE 3aJlayi, CBSI3aHHBIE C HAXOXIACHHUEM T€OMETPUUYECKHX
BEJIUYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No KosmnuecTBo yacos
o/ HanmeHoBaHue pa3ieiioB Beere KoHTpobHbIe TpakTiaeckne 3é1€KTp0HHLIe (uudposbie)
11 U TeM NPOrpaMMbl paGoThi paGoThI o0pa3oBaTe/bHbIE PeCypChbl
bu6mmoreka IIOK https://m.ed-
| B
BEJICHUE B CTEPEOMETPUIO 10 s00.r1/1¢209637
[Ipsimble U TUIOCKOCTH B
5 IIPOCTPAHCTBE. 12 | bu6nuoreka LIOK https:/m.ed-
[TapamienbHOCTh IPSIMBIX U soo.1u/1¢209e37
IIJIOCKOCTEN
3 [lepnieH UKy IAPHOCTD 12 bubnuoreka L{OK https:/m.ed-
MPSAMBIX U IIJIOCKOCTEHN s00.ru/1¢209e37
4 VYribl MeXAy NpsSIMBIMU U 10 ! bubmuoteka [{OK https:/m.ed-
IUIOCKOCTAMH s00.ru/1¢209e37
b K https://m.ed-
5 MHororpaHHIKH 1 ! noamoteka [OK https://m.ed
s00.1u/1¢209e37
6 OGBEMbI MHOTOFPAHHUKOB 9 ! bu6nmoreka IIOK https://m.ed-
s00.1u/1¢209e37
7 [ToBTOpEHME: ceueHus, 4 | bubmuoreka [{OK https:/m.ed-
pacCTosIHUS U YTJIBI s00.ru/1¢209e37
OBIIEE KOJIMYECTBO 63 5 0
YACOB I10 [TIPOI'PAMME



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
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

ITOYPOYHOE INIAHUPOBAHUME

10 KJIACC
Ne KojnyecTBo yacos DIeKTPOHHbBIE
n aTa upposbie
Tema ypoka KonTpoabnbie IIpakTuyeckue A unpp
/ Bcero paGoThI paorsr H3y4YeHUs o0pa3oBaTe/bHbIE
n pecypcsbl
OCHOBHBIE OHATHS
CTepEeOMETPHUU: TOUKa,
npsimMasi, MI0CKOCTh,
npocrpancTso. [IpaBuna bubnnorexa [JOK
1 N300paXk€HUs Ha PUCYHKaX: 1 https://m.ed-
M300pakeHUs TUIOCKOCTEH, soo.ru/aecc77cd
napajuIeNIbHBIX MPSIMBIX
(OTpe3KoB), cepeuHBI
oTpe3Ka
[TonsaTHA: nepecekaromumecs
bubmuoreka [JOK
IJIOCKOCTH,
2 MepeCceKaroIMecs mpsiMasi 1 ! hitps://m.ed-
p B p 500.1ru/2d8a9¢99
IJI0CKOCTh
[TonsaTHA: nepecekaromuecs
bubmuoreka [JOK
IJIOCKOCTH,
3 MepeCceKaoNIMecs MpsiMasi 1 ! hitps://m.ed-
p B p s00.ru/db685e73
IJIOCKOCTh
3HaKOMCTBO C bubmuoreka [JOK
4 MHOT'OTPaHHUKAMH, 1 https://m.ed-
n300pakeHue $00.1u/a63959%d



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/a63959ed

MHOTI'OTPaHHUKOB Ha
pUCYHKaX, Ha
IIPOECKLMOHHBIX YEPTEkKAX

HavanbeHbie cBenieHUs 0 KyOe

N bu6mmoreka [JOK
U TIUpamMu/e, UX pa3BEPTKH U
5 onemt. Cee https://m.ed-
Mozenu. CedeHust
a $00.1u/b30dff38
MHOTI'OTPaHHUKOB
HavanbeHbie cBeieHUs 0 KyOe
n bubmuoreka [JOK
U TIUpaMujie, UX pa3BEPTKH U
6 onemi. Cete https://m.ed-
Mozemu. CedeHust
. S00.ru/3d8ffd32
MHOT'OTPaHHUKOB
[Tonsitue 06
aKCHOMaTHYECKOM bu6nmoreka [JOK
7 IIOCTPOEHUH CTEPEOMETPUHU: https://m.ed-
AKCUOMBI CTEPEOMETPUU U soo.ru/OccScdfe
CJIEICTBUS U3 HUX
[Tonstue 06
aKCHOMaTHYECKOM bu6nuoreka [JOK
8 MOCTPOEHUH CTEPEOMETPUHU: https://m.ed-
AKCHOMBI CTEPEOMETPUU U $00.1u/239¢c8cb4
CJIE/ICTBUS U3 HUX
[Tonsitue 06
aKCHOMaTUYECKOM Bbu6moreka [JOK
9 IIOCTPOEHUH CTEPEOMETPHUU: https://m.ed-
aKCHOMBI CTEPEOMETPUH U $00.1u/65¢6b106
CJIE/ICTBUS U3 HUX
10 | Ilomsarme 00 bu6mmoreka [JOK



https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106

aKCUOMAaTHUYECKOM https://m.ed-
MIOCTPOEHUHU CTEPEOMETPHH: $00.10/258fc245
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
B3anmHoe pacnionoxenue
MPSIMBIX B IPOCTPAHCTBE: bubnuorexa [IOK
11 nepeceKaronmecs, https://m.ed-
napajuieibHbIE U s00.1ru/1a252016
CKPEIIMBAOIINECS PSIMbIE
[TapamienbHOCTh NPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
Bbu6mmoreka [JOK
| | TapamienbHBIC MPAMELE B httos-//m.ed.
fpocTpasetse, - $00.ru/93ad36b3
napayienbHOCTh TPEX
MPSIMBIX
[TapaniaenbHOCTh MPSIMBIX U
. . bubnuorexa [JOK
|3 | TWIOCKOCTEH B MPOCTpaHCTBE: httos+//m.ed
[TapannensHOCTh MPSAMOI U PS.LAILEC
p p soo.ru/eeld19b9
TIOCKOCTH
bu6mmoreka [JOK
14 VYTIuIBI ¢ COHANPABICHHBIMU bt/ ed.
CTopoHamu 500.10/9407 169
bu6mmoreka [{OK
15 Yros Mexay NpsIMBIMU B httos://med.
OCTpaHCTBE RS,
MpOCTPAHCTB s00.1u/fe733862
16 Yron Mexay npsMbIMU B bubnuorexa [JOK

MIPOCTPAHCTBE

https://m.ed-



https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0

$00.1ru/2935a9a0

[TapannenbHOCTb bubnuorexa [IOK
17 | mnnockocreii: mapaiebHbIE https://m.ed-
TUIOCKOCTH $00.ru/2e 181255
. bu6mmorexa [IOK
CBoiicTBa napanienbHbIX
18 3 . https://m.ed-
fuiockocten $00.1ru/e504d656
IIpocreitmme
bubmuoreka [JOK
MIPOCTPAHCTBEHHBIE (PUTYPBI
19 _ https://m.ed-
Ha TUIOCKOCTH: TETPadp, so0.rw/4a28dc0?
KyO, mapasienenumne
bu6mmoreka [{OK
20 | Iloctpoenue ceueHui https://m.ed-
$00.ru/1d434d0f
Bbu6mmoreka [JOK
21 [Toctpoenue ceuenuit https://m.ed-
soo.ru/ec26feS5d
KonrponbHas padora no
teme "[IpsiMble U TIOCKOCTH bubnumoreka [IOK
22 | B IPOCTpaHCTBE. https://m.ed-
[TapamienbHOCTh NPSIMBIX U $00.1ru/9a0a9%56
IIJIOCKOCTEMN"
[lepneHUKyIPHOCTD
P . P . bu6mmoreka [JOK
o3 | TIPAMOH H INIOCKOCTH: httog://m ed.
MEPIEeHIUKYIISIPHBIE MTPSIMbIE SOOI w/b19f6asd
B [IPOCTPAHCTBE
24 | Ilpsmble napajuieabHbIE U bubnnorexa [JOK



https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
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https://m.edsoo.ru/ec26fe5d
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https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d

MEPIEHIUKYIISIPHBIC K

https://m.ed-
soo.ru/0acl1c95

IJI0CKOCTH
IIpsimble napasuienpHble U bubnumoreka [IOK
25 | nepneHIuKyJISIpHbIE K https://m.ed-
IUIOCKOCTH s00.ru/ba545966
IIpusnak bubnnorexa [JOK
26 | nNepneHIuKyJISIPHOCTH https://m.ed-
PSIMOU ¥ TUIOCKOCTH $00.1u/f85bfc46
ITpusnak bubnnorexa [JOK
27 MEPIEHANKYIIPHOCTH https://m.ed-
MPSIMO# U TUTOCKOCTH $00.ru/79165d15
Teopema o npsimMon bubnuorexa [JOK
28 | nepneHIuKyJISIPHOU https://m.ed-
IUIOCKOCTHU $00.1u/635¢5087
Teopema o npsmoit bubnuorexa [JOK
29 | mnepneHaAuKyJISIpHON https:/m.ed-
IJIOCKOCTH $00.ru/bd374518
Teopema o npsimoit bubnmorexa [JOK
30 | mneprneHAMKYISIPHON https://m.ed-
IUIOCKOCTU s00.ru/7d18834b
[lepnenaukynsp u
HAaKJIOHHBIE: PACCTOSHUE OT bubnmoreka [JOK
31 TOYKH JIO TNIOCKOCTH, https://m.ed-
paccTosiHuE OT IMPSIMOM 110 s00.ru/33c477d3
IJIOCKOCTH
32 | Ilepnenaukymnsip u bubmuoreka [JOK



https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3

HAKJIOHHBIC. paCCTOAHHUE OT

https://m.edsoo.ru/66fe-

TOYKH JI0 IIOCKOCTH, fadd

paccTostHUE OT MPSIMOM 110

IIJIOCKOCTH

[lepnenaukynsap u

HaKJIOHHBIE: PACCTOSIHUE OT bubnmnoreka [JOK
33 TOYKH JIO TNIOCKOCTH, https://m.ed-

paccTosiHUuEe OT MPSIMOM 110 s00.ru/a5b7b8e3

IIJIOCKOCTH

[lepnengukymnsp u

HAaKJIOHHBIE: PACCTOSIHUE OT bubnmoreka [JOK
34 TOYKH JIO TNIOCKOCTH, https://m.ed-

paccTOsIHUE OT MPSIMOH J10 soo.ru/dbee22bc

IIJIOCKOCTH

VYTIBl B IPOCTPAHCTBE: YroJl bubmmoreka [JOK
35 MEXy TIPSMON U https://m.ed-

IUIOCKOCTBIO $00.ru/6b61b2b4

JIByrpaHHbIil yrodi, bubnuoreka [IOK
36 | JWHEWHBIN yroua https://m.ed-

JBYTPaHHOTO yTJia so0o.ru/5fa0b3ce

JIByrpaHHbIil yrodi, bubnuorexa [IOK
37 JIMHEMHBIN yromi https://m.ed-

JIBYTPAHHOIO yIja soo.ru/c7c777ed

[TepieHAMKYIAPHOCTD

P Vy P bubmuoreka [JOK

TJIOCKOCTEH: IpU3HAK

38 https://m.ed-

MEePIEHANKYISIPHOCTH IBYX
IJIOCKOCTEH

soo.ru/ec3e2da3



https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
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[lepneHuKyIIpHOCTH
IIJIOCKOCTEM: PU3HAK

bu6mmoreka [JOK

39 https://m.ed-
MEPIEHAUKYISIPHOCTH JBYX s00.ru/ed9e2a8e
IJIOCKOCTEM ‘
IlepnenIUKYIAPHOCTE

p V}" p bubmuoreka [JOK

40 IJIOCKOCTECH: MPU3HAK https://m.ed-
MEPNEHAUKYISIPHOCTH JBYX S00 l';l/b8:75d057
TJIOCKOCTEM '

" bubnuorexa [JOK

A1 Teopema o Tpéx https://m.ed-
NepHeHUKYIsIpax s0o.ru/e4972cdc

. bubmnoreka [IOK

4 Teopema o Tpéx https://m.ed-

NEePUEHINKYIApax s00.ru/52188a7d
. bu6mmoreka [JOK

43 Teopema o Tpéx https://m.ed-
NCPICHANKYIApAX soo.ﬁl/9fé467 36
KonTponbhas pabota mo
TeMaMm
" bu6mmoreka [JOK

[IeprieHAUKYIAPHOCTD

44 o https://m.ed-
MPSAMBIX Y MIJIOCKOCTEH " U 800.1u/5b971ef3
"VTIbl MEXIY IPSIMBIMU U '
mI0cKoCTsIMU"

[ToHsiTHE MHOTOTpaHHUKA,
bu6nmoreka [JOK

45 OCHOBHBIE JIEMEHTBI https:/m.ed-

MHOTOTPaHHUKA, BBITTYKJIbIC S00 l";,l/2d.24€873

" HEBBINYKJIBIC



https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873

MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTPAaHHUKA

IIpusma: n-yronsHas
IIpU3Ma; TPAaHU U OCHOBAHUSA

HpH3MBL; TIpAMas u bubnunoreka [JOK
46 AKITO ’a . https://m.ed-
HAKJIOHHAS TPU3MBI;
p ’ soo.ru/b4ad63ad
OOKOBas ¥ TIOJTHAS
MMOBEPXHOCTh MPU3MBI
[Tapamnenenunen,
N bu6nmoreka [JOK
MIPSIMOYTOJTHHBIN
47 ADATCTCIIICN 1 €ro https://m.ed-
MapajieCIuIIe]] U er
pv a s00.1u/8a7be683
CBOMCTBA
[Inpamua: n-yrosapHas
nipamMuja, TpaHu 1
OCHOBaHHE MTUPAMU/IBI; Bbu6mmorexa [JOK
48 OOKOBas M IOJIHAS https://m.ed-
MOBEPXHOCTh TUPAMU/IBI; soo.ru/fblcd0as
MpaBUJIbHAS U yCEUEHHAS
UpamMuia
[IpaBunbHbIE
MHOTOTPaHHUKU: TIOHATHE
MIPaBUILHOTO
bu6mmoreka [IOK
MHOT'OTPaHHUKA;
49 . . a https://m.ed-
MpaBUJIbHAS MIPU3Ma U
P P 500.10/074c8865

IIpaBUJIbHAS TUPAMHUJIA;
MIpaBUJIbHAS TPEYTOJIbHAS
MMPAMKJIA U IPABUIIbHBIN



https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865

TeTpa’ap; Kyo

IIpencrasnenue o

HIpaBIITBHBIX bubnnorexa [JOK

50 MHOTOTpaHHHUKaX: OKTadAp hitps://m.ed-
’ s00.ru/a0fdd5bf

TOJEKa’Ap U UKOCASP.

Cummetpus B

IIPOCTPAHCTBE: CUMMETPHUS

OTHOCHUTEJILHO TOYKH,

MPSMOM, TUIOCKOCTH. bu6mmoreka [JOK
51 DneMeHTbl CUMMETPUH B https://m.ed-

nupamuaax, s00.ru/b9e777d9

napajuleJIeuIne1ax,

IIPaBUIIBHBIX

MHOTOTpaHHUKAX

Briuncnenue 31eMeHTOB bubaunoreka [IOK
52 | MHOTOrpaHHUKOB: p&€Opa, https://m.edsoo.ru/6cdbe-

JUaroHaJv, yTJIbl cef

ITmomane OOKOBOM

MMOBEPXHOCTHU U MOJTHON

MMOBEPXHOCTHU MPSMOK bubnuorexa [JOK
53 MPU3MBI, IIOIIAAbL https://m.ed-

OCHOBaHHH, TEOpEMA O s00.ru/37d84157

OOKOBOI TTOBEPXHOCTH

IIPSAMOY TIPU3MBI

[Tnomrane 60xoBOM bu6mmoreka [IOK
54 | TOBEpPXHOCTH U https://m.ed-

[IOBEPXHOCTHU IIPaBUIILHOMN $00.1ru/5603e30b



https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
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nupaMuJbl, TCOpEMa O
TJI01a i OOKOBOM
MMOBEPXHOCTH YCEUEHHOM
MTUPAMHU/IBI

55

KonrtponbHas padota no
teme "MHororpaHHUKH"

bu6mmoreka [IOK

https://m.ed-
s00.ru/a95f5¢04

56

ITonsatie 00 00BEME

bubnnoreka [IOK

https://m.ed-
s00.ru/7ad0020b

57

O06BEM TUpaMUIBI

Bbu6mmoreka [JOK

https://m.ed-
$00.ru/235171b3

58

OO0BEM nupamMuIsl

bu6nmoreka [JOK
https://m.edsoo.ru/f47dfefd

59

O0BEM TUpaMuIbI

bubmnoreka [IOK

https://m.ed-
$00.ru/79¢10312

60

O6bEM upamMuIsl

Bbu6nmoreka [JOK
https://m.edsoo.ru/2faadc3f

61

O0BEM npu3MBbI

bu6mmorexa [IOK

https://m.ed-
$00.r1u/79853608

62

O0BEM npu3MBbI

bu6mmorexa [{OK

https://m.ed-
s00.ru/1e053890

63

O0BEM pU3MBI

Bbu6mmoreka [JOK



https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
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https://m.ed-

$00.1u/482d3151
KonrponsHas padora no bubnuoreka [IOK

64 | Teme "OOBEMBL https://m.ed-
MHOTOTPaHHUKOB" 500.1u/28a6573¢
[ToBTOpenue, 06o0IICHNE

. bu6mmorekxa [JOK
CUCTeMAaTH3aIHs 3HAHUIA.

65 . https://m.eds00.1ru/098be-
ITocTpoenue ceuenuii B dad
MHOTOTPaHHHKE o
IToBTOpenue, 0600IEHNE
cUcTeMaTU3alus 3HaHUM.

Brruucnenue paccTosHumn:
bubmuoreka [JOK
MEX/Ty JIBYMSI TOYKaMH, OT
66 TOYKH JI0 TPSMOMU, OT TOUKH hitps://m.ed-
Ao 1P ’ $00.1u/f7792ba9
710 TUIOCKOCTH, MEXIY
CKPEIHBAIOIIUMUCS
MPSIMBIMU
bu6mmoreka [{OK
Hrorosast KOHTpOJIbHASA

67 aGora https://m.ed-

P 500.11/b9146bc0
[ToBTOpenue, 0600IIEHNE

cUcTeMaTu3alus 3HaHH.

Brruucnenue yrios: Mexny bubmmoreka [JOK

68 CKPEIIHMBAIOIIUMHUCS https://m.ed-
MPSAMBIMH, MEXIY IPSIMON U $00.1u/56765e8b

IIJIOCKOCTBIO, ABYTPAHHBIX
YIJIOB, YIJIOB MEXIY



https://m.edsoo.ru/482d3f51
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IIJIOCKOCTAMU

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




YYEBHO-METO/JNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UISA YHEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTH4YeCKOro aHanusa, reometpus. ['eometpus, 10-11 knaccsl/ Atanacsan JI.C.,

byry3oB B.®., Kagomues C.b. u ap., Akinonepuoe odiectBo «M3aarensctBo «IIpocsemienney

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
POII



