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HOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma yueGHoro kypca «['eomerpusi» 0a30BOT0 ypoBHsI JJIsi OOYy4AIOIIUXCS
10 —11 kmaccoB pa3paborana Ha ocHoBe DenepalbHOrO rocy1apCTBEHHOTO 00pPa30BaTEIHLHOTO
CTaHJapTa CpPEeAHEro 0o0IIero oOpa3oBaHHUs, ¢ YUYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
MPEABSBIIEMBIX K MAaTEMaTHYECKOMY OOPa30BaHUIO, M TPATUIIUN POCCHICKOTO 00pa30BaHUA.
Peanuzammss  mporpaMmbl  0OSCIICUMBACT  OBJIAJICHHE  KJIIOYEBBIMH  KOMIICTCHITHSMH,
COCTaBJISIFOIIMMH OCHOBY IJII CaMOPAa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEIOCTHOCTH
OOIIEKYIBTYPHOTO, IMYHOCTHOTO U MTO3HABATEIILHOTO PA3BUTHSI JINYHOCTH O0YJaIONTUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca reoMeTpud Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUs
oOycCJIOBI€HAa TPAKTUUYECKON 3HAYUMOCTBHIO METANPEIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB
o0y4eHHUs T€OMETPUU B HAIPaBJIECHUU JIMYHOCTHOTO Pa3BUTHSA OOydarouuxcs, GopMupoBaHus
(YHKIIMOHAIPHOM MaTeMaTH4YeCKONW T'PaMOTHOCTH, W3YUYEHUS APYTHX Y4eOHBIX IUCIUIUIMH.
PazButre y oOywarommuxcss MpaBUIBHBIX TMPEACTABICHUN O CYITHOCTH W TPOUCXOKICHUU
T€OMETPUUECKUX aOCTpaKIUid, COOTHOIIIEHUH PEATbHOTO U UJEaTBLHOTO, XapaKTepe OTpakKeHUs
MaTeMaTUYECKOM HAYKOU SIBJICHUU U MPOLIECCOB PEATHLHOTO MUPA, MECTE TEOMETPUU B CUCTEME
HAyK W POJIM MAaTEMaTHYECKOTrO MOJEIMPOBaHHS B HAyYHOM IIO3HAHUUM U B MPAKTUKE
crocoOCTByeT (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PECHHS YyUalIUXCS, a TakKe KadecTB
MBIIICHHS, HEOOXOAUMBIX JIJIsl aJlallTallik B COBPEMEHHOM OOIIIECTBE.

I'eomeTpus sBisieTcss OMHUM U3 0a30BBIX TIPEJAMETOB HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHus, Tak Kak oOecleunBaeT BO3MOXKHOCTh HW3y4Ye€HHs] KaK JUCIHUILINH
€CTECTBEHHOHAYYHOW HAIPaBICHHOCTH, TAK U TYMAaHUTAPHOU.

Jlornueckoe MBbIIUICHUE, (OpMHpYEMOE NPH H3yUYEHUH OOYUYaIOIIMMUCS TOHSTHHHBIX
OCHOB T€OMETPUU M MOCTPOEHUU LEMOYKH JIOTMUYECKUX YTBEPKICHHN B XOJA€ pELICHUS
F€OMETPUYECKUX 3aJa4, YMEHHE BBIIBUTaTh M OMNPOBEPraTh TUIIOTE3bl HEMNOCPEICTBEHHO
UCIIOJIB3YIOTCSl MIPU PEIICHUU 3a/1ad €CTECTBEHHO-HAYyYHOTO LHKJIa, B YaCTHOCTH U3 Kypca
bu3uKH.

YMeHue OpUEeHTUPOBATbCS B MPOCTPAHCTBE WIPAET CYHIECTBEHHYIO pOJIb BO BCEX
00JIacTAX NEsITENbHOCTH ueioBeka. OpueHTalusi 4eloBeKa BO BPEMEHU M MPOCTPAHCTBE —
HE0OXOIMMOE YCIIOBHE €T0 COLMAIBLHOTO OBITHSA, (opMa OTpaKE€HUsS OKPYKAIOIIETO MHpPA,
YCJIOBUE YCHEUIHOIO TO3HAHMSI W AaKTUBHOIO TMpeoOpa3oBaHUsA  ACHCTBUTEIBHOCTH.
OnepupoBaHHE TIPOCTPAHCTBEHHBIMU 00Opa3aMu OOBEIAMHSAST pa3HbIC BHUIAL Yy4eOHOU U
TPYIOBOU NIESATENBHOCTH, ABJISIETCS OAHUM W3 MPO(PECCHOHATBHO Ba)KHBIX Kadye€CTB, MOITOMY
aKTyajbHa 3a/adya (OpMUPOBAHUS y OOYYAIOUIMXCS MPOCTPAHCTBEHHOI'O MBIIUICHUS KAk
Pa3HOBUAHOCTH OOpPA3HOTO MBIIIJICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B MOJTOTOBKE K
MPAKTUYECKOMN AESATEIbHOCTU IO MHOTHM HaIPaBJICHUSIM.



[enb ocBoeHuUs mporpamMMbl yueOHOro Kypca «I'eomeTpus» Ha 6a30BOM YPOBHE 00yUECHUS
— 00mieoOpa3oBaTeibHOE U OOIIEKYJIBTYPHOE Pa3BUTHE OOYYAIONIUXCS Yepe3 OoOecleueHue
BO3MOXXHOCTH MPUOOPETEHUS U WCIIOIH30BAHUS CHUCTEMATHYCCKUX T€OMETPUICCKUX 3HAHUN U
JEUCTBUH, CIEU(PUIHBIX TEOMETPUH, BO3MOKHOCTH YCIICITHOTO MPOAOHKCHUS 00pa30oBaHUs
0 CTICIIMAIBHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HCIIOJIb30BAHUEM I'€OMETPHUH.

[Iporpamma 1o TeoMeTpuu Ha 0a30BOM YpOBHE NpEIHA3HAYCHA I OOYyYarOIUXCS
CpEeIHEW WIKOJIBI, HE HCIBITBIBABIIMNX 3HAYMUTEIBHBIX 3aTPYJHEHUH HA YPOBHE OCHOBHOTO
oOmrero obpazoBanus. Takum 00pa3om, oOydaromuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH
o0IIue MaTeMaTHYECKHEe YMEHHS, CBSI3aHHBIE CO CIICIU(PUKON TeOMETPUU U HEOOXOIUMBIE IS
KU3HA B COBpPEMECHHOM oOmiectBe. Kpome 3TOro, OHM HMMEIOT BO3MOXXHOCTh HW3YYHTh
reoMeTpuro Oosee TIIYyOOKO, €CId B JIaJbHEHIIEM BO3HHKHET HEOOXOAUMOCTh B
TCOMETPUYCCKUX 3HAHUAX B TPO(DECCHOHATBLHOM IeITEILHOCTH.

JlocTrkeHue 1e OCBOSHUS TPOrpaMMbl 00ECIIEYUBACTCS PEIICHUEM COOTBETCTBYIOMIUX
3amay. [IpuopuTeTHBIMU 3amadaMu OCBOEHHUs Kypca «l'eomeTpum» Ha 0a30BOM ypOBHE B
10—11 xnaccax sIBIAIOTCS:

« hOpMHUPOBAHHUE TIPEJICTABICHUS O TEOMETPUM KaK YaCTH MHPOBOH KYJIBTYPhI U OCO3HAHUE

e€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

. (1)OpMI/IpOBaHI/I€ MNpCACTABJICHUSA O MHOTOI'PAaHHHKAX W TCJIaX BPAIOICHUA KaK O Ba)KHEHUIIIMX

MAaTCMATUYCCKUX MOJICIIAX, IIO3BOJIAIOININX OIIHCBIBATL W H3Yy4YaTb PA3HBIC ABJIICHUA

OKpY’KaroIIero Mupa;
- opMUpOBaHNE YMEHHsI pPACIO3HABATh Ha YepTEKaX, MOJENSIX U B peaJbHOM MHUPE
MHOTOTPAHHUKH U TEJIa BPAIICHHUS;
« OBJIQJICHWE METOJaMH  pEIIEeHUs 3aJa4 Ha T[OCTPOCHHS Ha  HM300paKEHUSX
IIPOCTPAHCTBEHHBIX PUTYD;
- opMHUpOBaHUE YMECHHS OIIEPUPOBATH OCHOBHBIMH MOHSITHSIMH O MHOTOTPAHHUKAX M TelaX
BpAIIEHUS M KX OCHOBHBIMHU CBOMCTBaMH,

* OBJIAJICHUE AJTOPUTMAMHU PEIIECHUS OCHOBHBIX THIIOB 3a/ad; (OPMHUPOBAHUE YMEHHUS

IIPpOBOAUTD HCCJIOXKHBIC JOKa3aTCJIBbHBIC PaCCYKACHUA B X0d¢€ pCUICHUA

CTEPEOMETPUUECKUX 3a]1a4 U 3a]1a4 C MPAKTUYECKUM COJEP)KAHUEM;
* pa3BUTHE  MHTEIJICKTYaJdbHBIX M  TBOPYECKUX  CIOCOOHOCTEH  OOydaromimxcs,
[I03HABATEJIIbHOW AKTUBHOCTH, UCCIEA0BATENBCKUX YMEHUN, KDUTUYHOCTH MBILIJICHUS;
- dpopMupoBaHue (PYHKIIMOHATBHON T'PAMOTHOCTH, PEJICBAaHTHOW TEOMETPHHU: YMEHHUE
pacro3HaBaTh MPOSIBJICHUS T€OMETPUUYECKUX MOHSITUN, OOBEKTOB M 3aKOHOMEPHOCTEN B

pPCaJIbHBIX JXHU3HCHHBLIX CHUTyallUAX MW IIPpU HU3YUYCHHUU JPYIHX y‘IC6HBIX npcamecToOB,

MPOSIBIICHUST 3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (QOopMynmHpoBaTh WX Ha S3bIKE

reoMCeTprun n C0O31aBaTb I'COMCTPHUUICCKHUC MOACIIN, INPUMCHATH OCBOCHHBIN

FEOMETPUYECKAN  anmapaT ISl  pElICHUs  NPAKTUKOOPUEHTUPOBAHHBIX  3ajad,
WHTEPNPETUPOBATH U OLICHUBATH MOJYYECHHBIE PE3YJIbTATHI.

OTAN4UTENBHON 0COOEHHOCTHIO MPOTPAMMBI SIBISIETCS BKIIOYEHHE B KYpC CTEPEOMETPUU

B HAuyaJle €ro Mu3y4YeHHUs 3a/a4, pEIIaeMbIX HAa YPOBHE HWHTYUTUBHOIO IIO3HAHHUS, U



onpenenéHHbIM 00pa3oM OpraHM30BaHHas padoTa HAJ HUMHU, YTO CHOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W MPOCTPAHCTBEHHOI'O MBIIUICHHS, CTUMYJIHMPYET NPOTEKAHHE HHTYUTHUBHBIX
MPOLIECCOB, MOTUBUPYET K JalbHEHIIEMY U3YUEHUIO MIPEAMETA.

[Ipennoutenne oOTHAaETCAd HAMISAHO-KOHCTPYKTHUBHOMY METOAY OOYY€HUs, TO €CTh
TEOPETUYECKHE 3HAaHHUA UMEIOT B CBOEW OCHOBE UYBCTBEHHOCTb MPEIMETHO-TPAKTHUYECKOU
AesTeNbHOCTU. Pa3BuUTHME NPOCTPAHCTBEHHBIX MPEACTABICHUM Yy Yy4YallUXcs B Kypce
CTEpPEOMETPHUH MPOBOAUTCA 3a CUET PElICHMs 3a7a4 Ha CO3JaHUE MPOCTPAHCTBEHHBIX 00pa3oB
M 33J]a4 Ha ONEpUPOBaHUE MPOCTPAHCTBEHHbIMH OOpazamu. Co3gaHue oOpasza MPOBOAUTCS C
OMOPOY Ha HATJIAIHOCTh, @ ONIEpUPOBaHUE 00PA30M — B YCIOBHUSAX OTBIICYEHUS OT HATJISTHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJHOTO COJIepKAHUSI.

OcHoBHBIE conepkarenbHble TMHUM Kypca «['eomerpun» B 10—11 knaccax:
«MHororpaHHukmny, «IIpsMble U MI0CKOCTH B POCTpaHCTBeY», « Tena Bpamenus», « Bekropsl u
KOOpJMHATBl B MpocTpaHcTBe». DOpMUpPOBAaHUE JIOTUYECKUX YMEHHUHM pachlpenensiercs He
TOJIBKO IO COJEP’KAaTEeNbHbIM JIMHUSAM, HO U IO rojJiaM 00y4YeHHUs: Ha YPOBHE CpeHEro oOIIero
oOpa3zoBaHus.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueil mporpamMMmbl, pacnpeleNEHHBIM MO ToJaM OOYy4YEeHUs, CTPYKTYpUPOBAHO TaKHUM
o0pa3oM, 4YTOOBI OBJIAJIEHHE TEOMETPUYECKUMHU MOHATUSIMHU W HABBIKAMHU OCYIIECTBIISIIOCH
IIOCJIEI0BATENIBHO U IMOCTYNATENbHO, C COOJIIOJICHUEM MPUHIUNA MPEEMCTBEHHOCTH, YTOOBI
HOBbIE 3HAaHHSA BKJIOYAJUCh B OOLIYyI0 CHUCTEMY TI'€OMETPHUUYECKUX IPECTaBICHUM
o0yyaroumxcs, paciupsist 1 yriayousist e€, o0pa3yst IpOYHble MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun oTBoautcs 2 yaca B Heaento B 10 kiacce u 1 yac B Heaemo B 11
KJIacce, BCEro 3a JBa rojaa ooydeHnus - 102 yuyeOHBIX Jaca.

COJEPKXAHHME YYEBHOI'O KYPCA
10 KIJACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE TIOHATUS CcTepeoMeTpuU. Touka, mpsiMasi, MI0CKOCTh, IPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATUYECKOM MOCTPOCHUHM CTEPEOMETPUU: AKCUOMbBI CTEPEOM ETPUH
U CIIEJICTBUS U3 HUX.

B3anmHOe pacnosioxkeHre nOpsAMBIX B IPOCTPAHCTBE: IEpECEKarouuecs,
napajyieJbHble W CKpelmuBaromuecs mnpsameie. [lapammenbHOCTs NpSMBIX U
IJIOCKOCTEM B  MPOCTPAHCTBE: MapajiedbHbIE TMPsSMbIE B  IPOCTPAHCTBE;
MapaAJUIETBHOCTh TPEX MPSIMBIX; NAPAUIEIBHOCTh NPSMOW U IUIOCKOCTU. YTJIBI C
COHAIIPABJICHHBIMM  CTOPOHAMH; Yroil MEXIy TMpSIMbBIMA B  MPOCTPAHCTBE.



[TapannenbHOCTh MIOCKOCTEW: MAapAJUIENbHBIE TNIOCKOCTH; CBOMCTBA NapaUICIbHBIX
wiockocted. IlpocTeiimyie mpocTpaHCTBEHHbIE (QUIYpbl HAa IUIOCKOCTH: TETPAdIp,
KyO, Mmapasuiesenumnes]; HOCTPOEHUE CEUCHHI.

[TeprieHAUKYJIAPHOCTD MPSIMOU U IUIOCKOCTH: IEPHEHIAUKYIISIPHBIE IPAMBIE B
IIPOCTPAHCTBE, IPSAMBIC MTApAIIICIbHBIE U IIEPIEHAUKYIIAPHBIE K IUIOCKOCTH, IIPU3HAK
MEPIIEHAUKYIIAPHOCTH IPSIMOU U INIOCKOCTH, TEOPEMA O NMPAMOMN NEPIECHIAUKYIISIPHOU
IJIOCKOCTH. YTJIBbl B IPOCTPAHCTBE: YTOJI MEXAY IIPSAMOU U INIOCKOCTBIO; IBYTPAHHBIN
yroj, JIMHEMHBIA YroJl JABYrpaHHoOro yria. IlepneHaukynsp ¥ HakIOHHBIE:
paccTosiHue OT TOYKM J0 IUIOCKOCTH, PAaCCTOSIHUE OT NPSMOW 10 IUIOCKOCTH,
npoekiust (GUrypel Ha IJIOCKOCTh. I[leprneHauKyIsIpHOCTh IJIOCKOCTEH: NpU3HaK
NEPIICHAUKYISAPHOCTH ABYX IUIOCKOCTEN. TeopeMa o TpEX NMepreHauKyIspax.

MHororpaHHuKH

IToHATHE MHOIOIpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOIPAaHHMKA, BBIITYKJIbIE U
HEBBINYKJIbIE MHOTOIPaHHMKH; pa3BEPTKAa MHoOrorpaHHuka. IIpusma: n-yrosipHas
npu3Ma; TPaHW M OCHOBAHMS TMPU3MBI, NpsMas U HAKJIOHHAs MPU3MBI, OOKOBas M
IIOJIHAsl NTOBEPXHOCTH Ipu3Mbl. [lapaiutenenuriesn, TpsAMOYIOJIBHBIN MapajuIeIeIUIIe
u ero csoucrsa. [Iupamuaa: N-yronpHas nupaMuia, rpaHd U OCHOBAaHHUE IUPAMMUJIBL,
OOKOBasi W TOJIHASI TOBEPXHOCTh MUPAMUJbI; MPaBUJIbHAS U yCEUEHHAs] MUpaMuaa.
DOneMeHThl MNpu3Mbl W nOUpamMuAbl. [IpaBuibHbIE MHOTOTPaHHUKHU: IOHSTHE
[IPaBWJIBHOI'O MHOI'OTPAaHHUKA; IpaBUJIbHAs MNpU3Ma U IpaBUIbHAs IHPAMUIA;
NpaBWIbHAS TPEYrojbHas MUpaMUa U MPaBWIbHBIA TeTpadp; KyO. [IpencraBnenue
O IPaBUJIbHBIX MHOTOTPAHHUKAX: OKTa3ap, AoJeKadap U ukocazap. CeueHus npu3Mbl
Y IUPAMUIBI.

CummMmeTpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IJIOCKOCTH. DJIEMEHThl CHMMETPUU B NMHUpaMHUAaX, NapajuielenuIenax, NpaBUiIbHbIX
MHOTOT'PAHHUKAX.

Brrunciienne 3neMeHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans
OOKOBOM TIOBEPXHOCTH U TIIOJHOM TIOBEPXHOCTH TMPSMOW TNPU3MBI, ILJIOIIA/Ib
OCHOBaHHWIA, TeopemMa 0 OOKOBOHM MOBEPXHOCTH MpsiMOil mpu3Mbl. [lnomans 60koBoH
IIOBEPXHOCTH M IIOBEPXHOCTM IIPABUIBHOW IIMPaMHUIbI, TeOpeMa O IUIOIIaAu
yceuénHoi nmupamuabl. [lorstue 06 06béMe. OOBEM TUPAMUIBI, TPU3MBI.

[lonoOubie Tema B mpocTpaHcTBE. COOTHOIIEHHS MEXAY IUIOIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOT0OHBIX TEJL.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE  pE3yJNbTaThl OCBOCHUS MpOrpaMMbl Y4eOHOTO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3ULIMK O0YYAIOMIErocsi KaKk aKTUBHOTO U
OTBETCTBEHHOTI'0 YJIEHAa POCCUHCKOro O0IIeCcTBa, MPEICTaBICHUEM O MATEMAaTHYECKHUX
OCHOBax  (YHKIIMOHHPOBAHUS  Pa3IMUHBIX  CTPYKTYp, SBJICHHM, MpOLEIYD
IPaXKJIaHCKOTO 00IIecTBa (BBIOOPHI, ONMPOCH! U MpP.), YMEHUEM B3aHMOJICHCTBOBATH C
COIMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHUH C UX (PYHKIUSIMU U Ha3HAYCHUEM.

ITaTpuoTHyeckoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCHUUCKOMN TIpa)KAaHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPOUIJIOMY M HACTOAIIEMY POCCHUMCKOM MAaT€MAaTUKH, LEHHOCTHBIM OTHOIIEHHEM K
JTOCTHKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MAaTE€MaTHYECKOW IIKOJIbI, K
UCIIOJIb30BAHUIO JTHX JOCTH)KEHUHW B JPYrHMX HaykKaX, TEXHOJOrusx, cdepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAHHUEM JTYXOBHBIX IIEHHOCTEH POCCHICKOT0 Hapoaa; chOpMUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO IIOBEJICHMS, CBSI3aHHOTO C MPAKTHYECKUM
MIPUMEHECHHEM JIOCTHIXKEHUM HAYKH U JICSATEIbHOCTBIO YUEHOT0; OCOZHAHUEM JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMIMBOTO OYAYIIEro.

JcTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOLICHHUEM K MHUPY, BKJIIOYasl ACTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, pEIIeHUH, pacCyKACHUH; BOCIPUUMUYHNBOCTHIO K
MaTeMaTU4YEeCKUM ACTIEKTaM Pa3INYHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTHIO YMEHUS TNPUMEHATh MAaTeMaTUYeCKHe 3HAHUS B
HMHTEpEcaxX 3JI0POBOT0 U 0e30MmacHOro o0pasa KW3HHU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO (370pOBOC MHTAaHWE, COAJAHCHUPOBAHHBIA PEXUM 3aHATHH H
OTIbIXa, pPETyJsipHas (U3NUYECKasi aKTUBHOCTH); (PU3MUECKOTO COBEPIIICHCTBOBAHUA,
MIPU 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIBHOM JAESTEIbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHMEM IEHHOCTU TPYAOIIOOUS; HHTEPECOM K
paznu4HbIM chepam mpodecCHOHATBHON JeATEeIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOU
1 e€ NPUII0KEHUSIMUA, YMEHHUEM COBEPIIIaTh OCO3HAHHBIM BHIOOP Oyayiiei mpodeccun
U peaan30BbIBATh COOCTBEHHBIE KU3HEHHBIE MJIaHbI; TOTOBHOCTHIO U CIIOCOOHOCTBIO K
MaTeMaTH4ecKoMy oOpa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSIKEHUU BCEH JKU3HU,



FOTOBHOCTBIO K AKTUBHOMY YYacTHI0O B PEHICHUM MNPAKTHUYECKUX 3aaad
MaTEMaTH4YE€CKOW HATPABICHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBIO  AKOJOTMUECKON KyJIbTYypbl, TOHUMAaHUEM BIIMSHUS
COLMAJIBHO-3KOHOMHMYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHOM WU COUHUAIBHOU
Cpe/bl, OCO3HAaHUEM TII00AIBHOTO XapaKTepa dKOJIOTMYECKUX MPoOJieM; OprUeHTaIUeH
Ha TNPUMEHEHHE MaTeMAaTHYEeCKUX 3HAHMM Ui pelieHus 3aaad B 00JacTu
OKpYXalIIed Cpeabl, IUIAHUPOBAHUA TIOCTYIIKOB M OLEHKH WX BO3MOKHBIX
MOCJIEACTBUU JUUISI OKPYKAIOIIEN CPEBI.

HCHHOCTH HAYYHOI'0o MO3HAHUA:

C(I)OpMI/IpOBaHHOCTBIO MUPOBO33PCHUA, COOTBCTCTBYHOHICTO COBPCMCHHOMY
YPOBHIO PA3BUTHUA HAYKU U 06H.[CCTB€HHOI>1 IMPaKTUKHU, TIOHUMAaHUCM MaTeMaTUUYECKOMU
HAaYKH KakK C(i)epBI YeJI0BEUYCCKOM ACATCIIBHOCTH, 3TAIIOB ee Pa3BUTHUA U 3HAYUMOCTHU
IJIA pa3sBUTUA TUBUIIN3AllUU, OBJIAJACHUCM A3BIKOM MATCMATHUKU U MaTeMaTU4YeCKOM
KyJIBTypOﬁ KaK CpCACTBOM IIO3HAHUA MHUPA, TOTOBHOCTBIO OCYIICCTBIIATH IMIPOCKTHYIO
" UCCJICOOBATCIIbCKYIO ACATCIIbBHOCTh HHAWBUAYAJIBHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHHUS MPOTpaMMbl y4yeOHOTO MpeaMeTa
«MaremaTtuka» XapaKTepU3YyITCs OBJIaJICHUEM YHUBEPCAJIbHBIMU
no3naeameibHblMU oeticmsusamu, VHUBEPCANbHBIMU KOMMYHUKAMUBHBIMU
0elicmeUsAMU, YHUBEPCANbHBIMU Pe2YIAMUSHBIMU 0eUCMBUIMU.

1) YHnueepcanvrvie no3xHaeameibHble Oeticmaus, obecneuusaiom
Gopmuposanue 0aA308bIX KOSHUMUBHBIX NPOYECco8 o0OYYaowuxcs (oceoenue
Memo0o08  MNO3HAHUA  OKpyJjcaowe2o  Mupa,  NpUMEHeHue  JI02UYEeCKUX,
Uccne008amenbCKux onepayull, ymenull pabomams ¢ ungopmayueti).

ba3oBrble 1oruyeckue JeMcTBUA:

« BBUIBISITH M XapaKTEPU30BaTh CYIIECCTBEHHBIC MPHU3HAKH MaTEeMaTHYECKUX
O0OBEKTOB, TOHATHHA, OTHONICHWA MEXAY TMOHATHIMHU; (POPMYIHPOBATH
OTpEJIeICHNs] ~ TOHSATUH;  YCTAHABIMBAaTh  CYIIECTBEHHBIH  IMpPU3HAK
KIaccu(UKaIMi, OCHOBaHUS /g OOOOIIEHWS W CpaBHEHUS, KPUTEpUU
IPOBOJAMMOTO aHAIIN3A;

« BOCIOpUHUMATh, (HOpPMYyIUpOBaTH W  MPeoOpa3oOBbIBATh  CYKICHUSA:
yTBEpJUTEIbHBIE W OTpHUIATECNIbHBIC, €IMHWYHBIC, YacCTHBIE M 00Iue;
YCIIOBHBIE;

*  BBISIBIISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TIPOTUBOPEUMS
B (haKkTax, JaHHBIX, HAOIIOICHUSAX U YTBEPKACHUSIX; MPEIaraTb KPUTESPUHU

IUIS.  BBISBJICHHS 3aKOHOMEPHOCTEW W MPOTUBOPEUMM;



« JienaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

« TMPOBOJUTH  CAMOCTOSITEJIBHO JIOKa3aTeJIbCTBA  MaTeMaTHYECKHUX
YTBEPKJAEHUN (IpsIMblE M OT MPOTUBHOIO), BBICTPAUBATh apPryMEHTALHUIO,
OPUBOJUTH MPUMEPHl U KOHTPHPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

- BbIOMpaTh cnocod pemeHuss ydyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEIICHMs, BbIOUPATh HauOoyiee NOAXONAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeabckue 1eiiCTBUS:

*  HCIOJIb30BaTh BOIPOCHI KaK HCCJEJA0BATENbCKUM HHCTPYMEHT IO3HAHUS;
(dopMynupoBaTh BOMPOCHL, (UKCUPYIOUIUE MPOTUBOpPEUHE, MPOOIEMYy,
yCTaHABIMBaTh  HWCKOMOE M  JaHHoe,  (GOpMHUpOBaTh  TUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJUTH CAMOCTOATEIHbHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIEAOBAHHE
[0 YCTAHOBJICHUIO OCOOEHHOCTEW MaTeMaTUYECKOr0 OOBEKTa, SIBIICHUS,
IpoIecCa, BBISBICHUIO 3aBUCHUMOCTEM MEXAy OOBbEKTaMH, SBICHUSMH,
POLIECCAMU;

+  CaMOCTOSITENIbHO (OPMYIHPOBATH OOOOIIEHHUS W BBIBOJABI IO Pe3yJbTaTam
NPOBEIEHHOTO HAOIIOACHUS, WCCIENOBAaHUs, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

 TPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIpollecca, a TaKKe BBIIBUTATh
MPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBIBIATH AehUIUTH MH(OOpPMAIUK, NaHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOTIPOC U JIJIs PEIICHHUS 3a]1a4H;

BBIOMpATh MHOOPMAIUIO U3 UCTOUYHUKOB PA3IMYHBIX TUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(POPMAIIUIO PA3TINYHBIX BUIOB U
dbop™M IpeacTaBICHUS;

CTPYKTypUpOBaTh MH(POpPMAIUIO, MPEJCTABIATh €€ B pa3Iu4HbIX (hopmax,
WLUTIOCTPUPOBATH TPadUUECKU;

+ OLIGHHWBaTh  HaAEKHOCTb UHpOpMaIIH 0  CaMOCTOATEIBHO
c(OpMyTUPOBAHHBIM KPUTEPHSIM.

2) VHusepcanvnvie  KOMMYyHUKamueHwle  Oelicmeus, obecnequsarom

chopMUPOBAHHOCMb COYUATBHBIX HABLIKOE 00YUAIOUIUXCAL.

OOmenne:

. BOCIIPMHHUMATb U (bOpMyanOBaTI) CYXKIACHHUA B COOTBCTCTBUHU C YCIOBHUAMU U
oeJsIMu O6IHCHI/IH; SCHO, TOYHO, I'PaMOTHO BBIPpAXXaTb CBOIO TOYKY 3PCHUSA B
YCTHBIX MW IIHCBMCHHBIX TCKCTAaX, AaBaThb IIOJACHCHHA IIO XOO4Y PCIICHHA
3a7]a4M, KOMMEHTUPOBATh MOJYYEHHBIN PE3YJIbTAT;



B X0/i€ OOCYXJEHMs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, peraeMon 3ajauu, BHICKA3bIBaTh WJEU, HAIICJICHHBbICE HA TMOMUCK
PELICHUS; CONIOCTABIISITh CBOU CYXJIECHUA C CYXKICHUSIMH JPYTUX YUACTHUKOB
nuanora, OOHApYXKMBAaTh Pa3IUYME€ M CXOJCTBO MO3UILIMUMA; B KOPPEKTHOU
dbopme hopmMyIUpoOBaTh pa3HOTIACHS, CBOM BO3PAYKEHHUSI;

NPEACTABIATh PE3yIbTaThl PEIUICHUS 3a/1a4l, YKCIEPUMEHTA, UCCIIEI0BAHUS,
MIPOEKTA; CAMOCTOSTENIbHO BBIOUpATh (POpMAT BBICTYILICHUS C YUYETOM 3aj1au
pe3eHTAMU U 0COOCHHOCTEN ayITUTOPHH.

CorpyaHun4ecTBo:

NOHMMATh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMaHAHOW M WHJIMBUYyaIbHOU
paboThl TpHU peuieHWH YYeOHbIX 3a7ad; NPUHUMATH II€JIb COBMECTHOM
NEeSATENbHOCTH,  IUIAHUPOBAaTh  OPraHM3allMi0  COBMECTHOW  paboThl,
pacnpenensiTh BHIBI pabOT, JOroBapUBaThCsA, OOCYXAaThb Mpolecc MU
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOICH;

y4acTBOBAaTh B T'PYMIOBBIX (hopmax paboThl (00CyxkaeHus, 0OOMEH MHEHH,
«MO3TOBbI€ IITYPMBI» U HHBIE); BBINOJHATH CBOIO YacTh pabOTHl WU
KOOPJMHUPOBATH CBOM JIEUCTBUSI C IPYTUMHU WICHAMH KOMAaHJbl; OLICHUBATH
KayecTBO CBOEro BKJIaga B  OOMMHA  TOPOAYKT TIO  KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSL.

3) Vuueepcanvnvie pezyisamuenvle Oeticmeus, obecnedusaiom @Qopmuposarue

CMbBICI08bLX YCNMAHOBOK U IHCUZHEHHBIX HABBLIKOB JIUYHOCMU .

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3aJ]aui, BIOMPATh CIIOCOO PEIICHHS C
yu4€TOM  HMMCIOIIHUXCS  PECYypcOB W COOCTBEHHBIX  BO3MOJKHOCTEH,
apryMEHTHUPOBaTh M KOPPEKTHPOBATh BapUAHTHI PEIICHUN C YYETOM HOBOM
uH()OpMAaIIHH.

CaMOKOHTpPOJIb:

BJQJI€Th HABBIKAMU  [IO3HABATENbHOW  pedJeKcuu Kak  OCO3HAHUsA
COBEpIIAEMbIX JEHUCTBUM W MBICIUTEIBHBIX IPOLECCOB, MX PE3YJIbTATOB;
BJAJETh CIIOCO0AMU CaMOIPOBEPKU, CAMOKOHTPOJIS MPOIECCa U pe3yibTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

IPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IPU PELICHUU 3a7a4H,
BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTENH;

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJIHM U YCIOBHUSIM, OOBACHIThH
NPUYUHBI JOCTHKEHUSI WM HEIOCTHXKEHHUS PE3YJbTaTOB JEATEIbHOCTH,
HAXOJUTh OITNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATDBI



10 KVIACC

OnepupoBaTh MOHATUSAMU: TOUKA, MIPSAMasi, INIOCKOCTb.

[IprMeHAT, aKCMOMBI CTEPEOMETPUHM M CIEACTBUS M3 HUX NPU PELUICHUU
r€OMETPUUYECKUX 3a]a4.

OnepupoBaTh NOHATUAMU: NAPAIUIEIBHOCTh U NEPIECHANKYISIPHOCTh MPSAMBIX U
MJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE PACHOJIOKEHUE TMPSAMBIX U IJIOCKOCTEH B
MIPOCTPAHCTRBE.

OrnepupoBaTh MOHATUSMU: JIBYTPaHHBIN yroJ, TPaHU JIBYTPaHHOTO yria, peopo
JIBYITPAaHHOTO yrila, JIMHEHMHBIM Yroa JBYIPaHHOTO VyIjia; TpaaycHas Mepa
JBYTPaHHOIO yTia.

OnepupoBaTh TOHATUAMHU: MHOTOTPAHHMK, BBINYKJIBIM UM HEBBITYKIIbII
MHOTOTPAaHHUK, 3JIEMEHTbl MHOTOTPAHHUKA, TPABUJIbHBIIT MHOTOTPaHHUK.

Pacno3naBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (TUpamMuja; TMpU3Ma,
IPSMOYTOJIBHBIN TIapajuiesienumne, Kyo).

KinaccudunmpoBath MHOTOTPAaHHUKH, BRIOWpPAsi OCHOBAHUS IS KJIaCCU(UKAIIUH
(BBIMYKJIbIE M HEBBIMTYKJIbIE MHOTOTPAHHHUKHU;, MPABUILHBIE MHOTOTPAHHUKH; MPSIMbIC
Y HAaKJIOHHBIE TIPU3MBI, TTapaJIJIEICIUICIbI).

OnepupoBaTh NOHATHIMU: CEKYIIasl MIIOCKOCTh, CEYEHNE MHOTOTPAaHHHUKOB.
OOBICHATH IPUHIIUIIBI TOCTPOEHUSI CEYSHHH, UCTIOIB3YSl METO/I CIEOB.

Crpouth cedeHUs MHOTOTPAaHHUKOB METOJOM CJIEOB, BBIINOIHATH (BRIHOCHBIE)
IUIOCKHE YEPTEeKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI CBEpPXY, COOKY,
CHHU3Y.

Pematp 3amaun Ha HaXOXKJIEHHE TEOMETPUUYECKUX BEJIWYWH MO oOpas3laM WU
aNropuTMaM, IPUMEHSSI W3BECTHBIC AHAIIUTUYECKUE METOAbl MpPU PELICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7ay Ha BBIUYKMCIICHUE PACCTOSTHUM MEXKIY IBYMs
TOYKAaMH, OT TOYKH A0 IMPSMOU, OT TOYKH 0 INIOCKOCTH, MEKY CKPEIIUBAOIIUMHUCS
MPSMBIMU.

Pematp 3amaun Ha HAXO0XKJACHHE T€OMETPHUECKHX BEIWYUH MO OOpasiaM Wiu
aNropuTMaM, IPUMEHSSI W3BECTHBIC AHAIIUTUYECKUE METOAbl MPU PELICHUU
CTaHIAPTHBIX  MAaTEMATHUYECKUX  3aJad Ha  BBIUYKWCIEHUE  YIVIOB  MEXKIY
CKPEIIMBAIOIIUMUCA TPSAMBIMHU, MEXKAY NPSIMON U TUIOCKOCTBIO, MEXAY MIIOCKOCTAMMU,
JNBYIPaHHBIX YTJIOB.

Boluncnsate 00ObEMBI U IUIOMIAAM MOBEPXHOCTEH MHOTOrPaHHUKOB (TIpU3Ma,
nUpamMua) ¢ MPUMEHEHUEM (OPMYIT, BBIUUCISATH COOTHOIICHUS MEXAY TUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh NOHATUSMH: CUMMETPUS B MPOCTPAHCTBE; LEHTP, OCh U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPHI.



W3Bnekatp, NpeoOpa3oBbIBAaTh W UHTEPIPETUPOBATH  MHPOPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUrypax, MPEACTaBICHHYIO Ha 4YepTekax H
PUCYHKaX.

[IpumeHnsaTs reomeTpuueckre (HaKThbl AJIs PELIEHUsT CTEPEOMETPUUYECKUX 3aj1ad,
IIPEIIIOJIAraiuX HECKOJIBKO IIaroB PELICHUs, €CJIM YCIOBUs IIPUMEHEHUS 3a1aHbl B
ABHOU (popme.

[IpumenaTs [IpOCTEUILINE [IpOrpaMMHBIE cpencraa 151
3JIEKTPOHHOKOMMYHUKAIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1ay.

IIpuBOAUTE NIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJIyYEeHHbIE 3HAHWS HA IIPAKTUKE: AaHAJIU3UPOBATH pEalbHBbIC
CUTyallUM M IPUMEHATb W3YYEHHBIE IIOHATUA B IIPOLIECCE IOUCKA pELICHUS
MaTeMaTU4YeCKu c(POopMyIMpPOBAaHHON MPOOIEMBbI, MOJEIUPOBATh peabHbIE CUTYalIUH
Ha SA3bIKE TIEOMETPUM, MCCIEA0BATh I[OCTPOCHHBIE MOJEIU C HCIOJIb30BaHUEM
r€OMETPUYECKUX TOHSATUH M TeopeM, ammapara aiareOpbl; peliath NpakTHYeCKue
3a71a4M, CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUUECKUX BEJIUYHNH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne HanMeHoBaHHe Pa3/ie/ioB U TeM (un¢posere)
n/n NMPOrpaMmblI Beero Koutpoabubie | IpakTnueckne | 00pasoBaTejbHbIE
padoThI padoTsbI pecypchbl
1 BBenenune B ctepeoMeTpuio 10
[IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE.
2 [MapannenbHOCTh MPSIMBIX H IJIOCKOCTEH 12 1
3 [lepneHMKYISIPHOCTD NMPSAMBIX U INIOCKOCTEMN 19
4 VYTiel MeXIy PSMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 OO6BEMBI MHOTOTPAHHUKOB 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
IMOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC
KoauvecTBo yacos JJIeKTPOHHBbIE
Ne Jlata uupposbie
/i Tema ypoxa Kontposnbnpie | TIpakTuueckne | y3yuenus obpasoBaTenbHbIE

Bcero

padoTshI padoThI

pecypcbl




OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, INOCKOCTh, MpOoCcTpaHcTBo. [IpaBuina
M300paKeHNs Ha PUCYHKAX: U300paKeHUs
HHOCKOCTCﬁ, napajijiCJIbHBIX NPAMBIX
(0Tpe3KkoB), cepeIMHbI OTpE3Ka

IlonsThs: MepeCeKarommrecs mIoCKOCTH,
nepeceKarommecs npamMas U miI0CKOCTb

IlonsThs: MepeCeKaronmecs mIoCKOCTH,
nepeceKarommecs npamasd U MI10CKOCTb

3HAaKOMCTBO ¢ MHOTOI'DAHHUKAMHU,
n300pakeHue MHOTOI'PaHHUKOB Ha
PHUCYHKaX, Ha IPOEKIIMOHHBIX YePTEkKaX

HauanpHbie cBefieHUS 0 KyOe U Tupamuse,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

HauanpHbie cBeficHUS 0 KyOe U TupamMue,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

ITousaTtue 06 akKCHOMAaTUYECKOM IMOCTPOCHUU
CTCPCOMECTPHUH: AKCUOMBI CTCPCOMECTPUH U
CIICACTBHA U3 HUX

[TousTHE 00 AKCHOMATHYECKOM MMOCTPOCHUHN
CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUU U
CICACTBUA U3 HUX




[TousiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

9 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U
CIICACTBHA U3 HUX
[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHHUH

10 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U
CIICACTBHA U3 HUX
B3anMHOe pacronoxeHne INpsMbIX B
MIPOCTPAHCTBE: nepeceKaromumecs,

11 napajulefibHble ¥ CKpellMBaroIuecs
IIpSIMBIE
[TapamienpHOCTE NPSMBIX U IJIOCKOCTEN B
[IPOCTPAHCTBE: MapaljieNIbHbIE MPSMBbIE B

12 MIPOCTPAHCTBE; MapalIeIbHOCTDh TPEX
MPSIMBIX
[TapanneabHOCTHh NPSMBIX U TJIOCKOCTEN B

13 npoctpaHcTse: [lapannenbHOCTh NPSAMOil U
MJIOCKOCTH

14 VYrIibl ¢ coHanpaBiIeHHBIMU CTOPOHAMU

15 VYros Mexay NpsMbIMU B TPOCTPAHCTBE

16 VYros Mexay NpsMbIMU B TPOCTPAHCTBE

17 [TapannenbHOCTH MIOCKOCTEH:
NapauleNIbHbIE ITIOCKOCTH

18 CBolicTBa NapayuIeIbHBIX INIOCKOCTEN

19 [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI

Ha TUIOCKOCTH: T€Tpadip, Kyo,




mapaJlICJICIrIICa

20 [TocTpoenwue ceucHwmii
21 [TocTpoenue ceuenuit
KonTtponsHas padora o teme "[Ipsmbie u
22 IIJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTER"
[lepneHIUKyYISIPHOCTD NPAMOU 1
23 IJIOCKOCTH: TIEPIIEHANKYIISIPHBIE PSMbIE B
MIPOCTPAHCTBE
o4 [IpsiMble mapayenbHbIe U
MEPIEeHIUKYIIIPHBIE K IJIOCKOCTH
25 [Ipsimbie mapanienbHbie U
NEPIECHIUKYIIIPHBIE K INIOCKOCTH
26 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U
IIJIOCKOCTH
[Ipu3HaK NeprneHauKyJIIPHOCTH MPSIMOU 1
21 IIJIOCKOCTH
Teopema o npsAMON NepHEeHAUKYISIPHON
28 IIJIOCKOCTH
Teopema o npsAMON NepHIEeHAUKYISIPHON
29 IJIOCKOCTH
30 Teopema 0 IpsAMO¥ NEPIIEHIUKYIIAPHON

IIJIOCKOCTH




31

[lepnieHUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
HPSIMOM 10 IIJIOCKOCTH

32

[TeprieHAMKYNSAP U HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT

MPSIMOM 10 MIJIOCKOCTH

33

[TepieHAMKYNSAP U HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHAE OT
MPSIMOM 10 MJIOCKOCTH

34

[TepieHAMKYNSAP U HAKIOHHBIE: PACCTOSIHHE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
NPAMOM 0 IIIOCKOCTH

35

VYTriasl B IPOCTPAHCTBE: YroJl MEKAY NPAMOM
U TJIOCKOCTBIO

36

JIByrpaHHbIN yroJi, TMHEUHBIA YTOJl
JBYTPAHHOTO yTiia

37

JIByrpaHHbIN yroJi, TMHEHHBIN yroJ
JBYIPAHHOTO yria

38

HepHeH,Z[I/IKy.]'IHpHOCTB IUIOCKOCTEH: IIPpHU3HAK
NEPHNCHAUKYIAPHOCTU ABYX IUIOCKOCTEH

39

HepHeH,[[I/IKYJ'IHpHOCTB IUIOCKOCTEH: IMPU3HAK
NEPpICHAUKYIAPHOCTU ABYX IUIOCKOCTEN




[TeprieHAMKYASIPHOCTD MIIOCKOCTEN: MPU3HAK

40 MEPIEHIUKYJIIPHOCTH JBYX INIOCKOCTEN

41 Teopema o TpEX nepneHAMKyIApax

42 Teopema o Tpéx nepneHAUKYIIpax

43 Teopema o TpEX mepreHANKYIIpax
KonTtponsHas pabota no remam

44 "[lepneH TUKYISIPHOCTD NPSAMBIX U
MJI0CKOCTEN" U "YTIIBI MEX Ty IPSMBIMU U
II0CcKoCTAMU"
[loHsiTEe MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPAHHUKA, BBIIYKJIbIE U

45 HEBBINYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA
MHOTOI'PaHHUKA
[Ipu3ma: N-yronpHasi npu3Ma; rpaHu U
OCHOBAHHUS IIPU3MBI; IIPsIMast U HAKJIOHHAs

46 pU3Mbl; OOKOBas U MOJIHAs IOBEPXHOCTh
IIPU3MBbI

47 [Napannenenunen, NpsMOYroJbHbIN
napasJiesIenuIe] ¥ ero cCBoicTaa
[Mupamuaa: N-yronapHas nupaMuza, TpaHu U
OCHOBaHME NMpPaMHUJIbl; OOKOBas U MOJIHAS

48

MOBEPXHOCTh TUPAMU/IbI; TPABUIIbHAS U
yced€HHas Mupamuia




49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHSTHE
MPAaBUILHOIO MHOTOTPAaHHUKA; IPAaBUJIbHAS
pHU3Ma U IpaBUWIbHAS TUPAMUJIA;
MpaBHIIbHAS TPEYTOJIbHAS IUPAMUAJIA U
IIpaBUJIbHBIN TETpa’Ip; KyO

50

[IpencraBnenue o NpaBUILHBIX
MHOTOIPaHHUKaX: OKTa3p, T0JAEKa’Ap U
UKOCAdP.

51

CummeTpus B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOUYKH, MTPSAMOH, MIIOCKOCTH.
DJIeMEHTHl CHMMETPHUH B ITpaMuax,
rapajuieJenuIe ax, MpaBuiIbHbIX
MHOTI'OIpaHHUKAX

52

Brruncnenue 31eMeHTOB MHOTOTPaHHHUKOB!
pEOpa, TuaroHaiu, yribl

53

[Tnomaabk 60KOBOY MOBEPXHOCTH M IOJTHOM
MMOBEPXHOCTH MPSMOM TTPU3MBI, TUIOIIA/Ib
OCHOBaHUH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTH MPSAMOM TIPU3MBI

54

[Tmomaas 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTH MPABUIILHOM MUPAMHU/IBI,
TeopeMa O IJIoIaau OOKOBOM MOBEPXHOCTH
YCEYEHHOU IMUPaMU/IbI

55

KonTposneHas paboTa o teme
"MHororpaHHuKu"

56

ITousarue 00 00BéEME




S7 O06BEM nupamu b1 1
58 O0BEM mupamMu B! 1
59 O0BEM mupamMuIbI 1
60 O0BEM mupamMu B! 1
61 O0BEM PU3MBI 1
62 O0BEM TPU3MBI 1
63 OO0BEM TTPU3MBI 1
64 KonTponbnas pabora no teme "OO0bEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpEeHUE, 0600IIIEHNE CHCTEeMaTH3aITUs
65 3HaHui. [TocTpoeHne ceuenuit B 1
MHOTOI'PaHHUKE
[ToBTOpEeHUE, 0600IIIEHNE CHCTEeMaTH3aITUs
66 3HaHUU. BerunciieHne pacCTOSHUI: MEXIY 1
JBYMsI TOUKAMH, OT TOUYKH JI0 NPSIMOH, OT
TOYKHU J0 MJIOCKOCTH, MEKIY
CKPELIMBAIOIIUMUCS MPSIMBIMU
67 Hrtoropas koHTpoOJIbHAs paboTa 1
IToBTOpEeHue, 0000IIEHnE cCUCTEMAaTH3AIUS
3HaHUH. BeIYKCIIEHHE YITI0B: MEXIY
68 CKPELIMBAIOIIUMUCS MPSIMBIMH, MEXITY 1

HpHMOﬁ " INIOCKOCTBIO, IBYI'PAHHLBIX YIJIOB,
YIJIOB MEKAY IIJIOCKOCTAMU




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68













YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETHN

HUHTEPHET






