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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIICMBIX K
MaTeMaTH4ecKOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYarOIUXCHl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBbIX AUCHUIUIMH. PazBuTHe y oO0yyaroumxcs
NPAaBWIbHBIX MPEICTABIEHUN O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUECKHUX
a0CTpakIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKeHHUs
MaTEMaTUYECKOM HAayKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
Tr€OMETPUU B CUCTEME HAayK M POJIM MAaTEMAaTUYECKOTO MOJEINUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHHUs, TaK Kak OOECIIEUYMBACT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbInUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pCIUIECHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUMOTE3bl HEMOCPE/ICTBEHHO HCIOJB3YIOTCSA TMPHU PEIICHUU 3a/1ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX JEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHSA, (opMma
OTpaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AeHcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS. OJAHUM W3 TMPOPECCHOHAIBHO BaXXKHBIX KAauyeCTB, MO3TOMY aKTyallbHA
3ajadya (HOpMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBareabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW JCUCTBUM,
cnenupUYHBIX T€OMETPHUH, BOBMOXHOCTH YCHEIIHOT'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUUATILHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM YpOBHE INpe/Ha3Ha4Y€Ha IS
00y4JaromuXcs CPEeTHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUThH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpUH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUIO Oosee
riy0OKo, €clii B JajbHEHIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATENHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOTrpaMMbl  OOECIIEYUBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M Tellax BpPAIICHUS
KaK O BOXHEHMIIMX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX OMUCHIBATH
¥ U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIET0 MUPA;

e (opmupoBaHue yMmeHHUs pacro3HaBaTh Ha YEpTEkKaX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJIQJICHHE METOJAaMHU PEIICHUS 3a]ay Ha MOCTPOEHHUS Ha U300paKeHUsIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX W TeJIaX BPAlICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHHWE  QITOPUTMAMH  DEIICHWs  OCHOBHBIX  THWUIIOB  3ajad;
dbopMupoBaHWE  yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHBIC
paccyKIeHusT B XOJAE PpEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTUYECKUM COCPIKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHUX  CIIOCOOHOCTEN
o0yyJaromuxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIIEIOBATEIIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusIX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO3/aBaTh T€OMETPUUECCKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIE PE3YIbTATHI.

OTAMYUTENBLHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONIPEACIIEHHBIM 00pa30oM OpraHU30BaHHas paboTa HaJl
HUMH, YTO CIHOCOOCTBYIOT pPAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIPeMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOIY OOYy4deHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON AesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYaluxcss B Kypce CTEpEOMETPUU TMPOBOAMTCS 3a CUET pEIIeHUs 3ajJad Ha
co3ZaHue  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJjady Ha  ONEpUpPOBAHHE
IPOCTpPaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C OMOPOU Ha
HATJIAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOHOTO COAEPKaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensiercs HE TOJbKO M0 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHUs Ha YPOBHE CpeHEro 00IIero oopa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenelEHHBIM IO ToJaM OOy4eHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATENbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpss U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reomerpum oTBOAWTCS 2 4yaca B Heaento 68 vac B rox B 10
KJ1acce .



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, mnpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsAiTHE 00 aKCHMOMaTHYECKOM IOCTPOEHHU CTEPEOMETPUMU:
AKCUOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajulejbHble W CKpeluuBarouuecss InpsMble. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajylejbHbIE IIPSMbIE B  MPOCTPAHCTBE;
[1apaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUICIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEM rapaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYPHI  HA
IUIOCKOCTH: TETPAdJIp, KyO, napauienenune; MoCTPOSHUE CeYSHUIA.

[TeprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
[IPOCTPAHCTBE, NPSMbBIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IPsIMOH
NEPHEHIUKYISIPHON IUIOCKOCTH. YTIBI B IIPOCTPAHCTBE: YroJl MEXAY INpPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JBYI'PAHHOIO  yrija.
IlepnieHAUKYJIAp ¥ HAKIOHHBIC: PACCTOSIHUE OT TOYKU J10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJISAPHOCTh  IUIOCKOCTEM: INPHU3HAK  INEPHEHIUKYJIAPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsATHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOTOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
IIPU3Ma; TPAaHU U OCHOBAHUS INPU3MBI; MpsiMas U HAKIOHHAs NPU3MBL, OOKOBasl U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuliesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE NMMPAMHU/IbI; OOKOBAsI M NOJIHAS [IOBEPXHOCTh MUPAMU/IbL; IPAaBUIIbHAS U
yCeu€HHasi MNHpaMuja. OJNEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIbHAS IIMPaMHUJa; MPaBUIbHAs TPEYroJbHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; Kyo0. IlpencraBneHue o NpaBWIBHBIX MHOIOIPAHHUKAaX: OKTajJp,
nojieKka’ip U ukocasip. CeueHust IpuU3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPHUM B IHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHUKOB: pE&Opa, JWaroHalid, YIJIBL.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOLAJb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTH M IMOBEPXHOCTU MPABWIBHOM MHUPaMHIbI,
TeopemMa o MiIomaau yceu€HHoW mnupamuabl. [lonarue 00 o0véMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIC Pe3yJbTaThl OCBOEHUS MPOrpaMMbl yueOHOTo npeaMera «MaTeMaTukay XapaKTepU3yrTCs:

I'paxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIMKU 00YJAIOIIEeTOCsl KaK aKTHBHOT'O M OTBETCTBEHHOTO UJIEHa POCCUMCKOTO
oO11iecTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHHUPOBAHUSI PA3IMUHBIX CTPYKTYP, SIBICHUN, IPOLIEAYD
TPaXKJIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHl U TIP.), YMEHHEM B3aUMOJICUCTBOBATH C COIMAIbHBIMM WHCTUTYTAMHU B
COOTBETCTBUHM C MX (DYHKIIUSIMHU U Ha3HAUCHUEM.

ITaTpuoTHyeckoe BOCIMTAHME:

c(hOPMUPOBAHHOCTHIO POCCHUUCKOM TPaXKJIAHCKONW WIEHTUYHOCTH, YBaXKEHHUS K TMPOIUIOMY U HACTOSIIEMY
POCCHUIMCKONM MAaTeMaTUKHU, LEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHHUSIM POCCUUCKHX MATeMaTUKOB M POCCHICKOM
MaTeMaTHYE€CKOM IIKOJIbI, K UCIIOJIb30BAHHIO ATUX JOCTIKCHUHN B IPYTrUX HAayKaX, TEXHOJIOTHUAX, Chepax IKOHOMHUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHWEM JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoja; cGOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C IMPAKTUYECKUM NMPUMEHEHUEM JOCTWKEHUU HAYKH U JEATECIBbHOCTHIO YYEHOTO;
OCO3HAHHEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYTYIIIETO.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHUpPY, BKIIIOYAsS ACTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajaad,
PEIIEHUM, PACCYKICHUM; BOCIPUUMUYHUBOCTHIO K MATEMATHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTHIO YMEHHUS MPUMEHSATh MaTEMAaTHYECCKHE 3HAHUS B MHTEpPECax 3JI0POBOro M Oe3ormacHoro odpasa
KU3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO (3JI0pPOBOE INMHUTAHHE, COATAaHCHPOBAHHBIA PEKHUM 3aHATHH H
OTHbIXa, peryisipHas Qu3nyeckas aKTUBHOCTB); (U3HYECKOTO COBEPIICHCTBOBAHUSA, MPH 3aHATHIX CIIOPTHBHO-
03/I0POBUTEIILHOU JIEATEIBLHOCTHIO.

Tpynosoe Bocniuranue:



TOTOBHOCTBIO K TPYIY, OCOZHAHUEM LIEHHOCTH TPYAOJIOOUS; HHTEPECOM K pa3iudHbIM chepaM npodhecCHOHATBHOM
NEATEeNIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW M €€ MPUIOKEHUSMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BBIOOP Oymymien
npodeccur U pearu30BbIBATH COOCTBEHHBIC KM3HEHHBIC IJIAHBI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MAaTeMAaTHYECKOMY
00pa3oBaHUIO UM CaMOOOPA30BAaHUIO HA MPOTSHKEHUM BCEUW JKM3HU, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKUX 3aJ1a4 MaTeMaTUYeCKON HaMPaBICHHOCTH.

IKO0JOrHYeCKOoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IKOJIOTUUECKOW KYJIbTYphl, TOHUMAHUEM BIUSHHUS COIIMATBHO-IKOHOMHUUYECKUX MPOIIECCOB Ha
COCTOSIHUE TPUPOIAHON U COIMAIBLHOW Cpebl, OCO3HAHMEM TJ00AJIbHOIO XapakTepa JKOJIOTHUYECKUX MpooIieMm;
OpUCHTAIlME Ha TNPUMEHEHHE MATeMaTHYECKMX 3HAHWUW ISl pemieHusl 3a7ad B OO0JIACTH OKPYXaIoIIel Cpejbl,
TUTAHUPOBAHUS MMOCTYIKOB M OIICHKH X BO3MOYKHBIX MTOCJIEACTBUM JIJISI OKPYKAIOIIEH CPe/Ibl.

IleHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MHPOBO33PEHMs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH H
0OIIIEeCTBEHHON MPAKTUKH, MOHUMAHUEM MaTeMaTHYEeCKOM HayKu Kak c(epbl YellOBEUeCKON NesSTeIbHOCTH, ATAIloB €&
Pa3BUTHS ¥ 3HAYMMOCTH JJISl PA3BUTHUS ITUBUJIU3AIMHI; OBJIAJICHUEM S3bIKOM MaTEMAaTUKH U MaTEMaTHUYECKOW KYJIbTYpOu
KaK CpEJCTBOM TIO3HAHMS MHUpPA; TOTOBHOCTBIO OCYIIECTBIIATH TPOCKTHYI) M HCCIIEIOBATEIbCKYIO JeATeIbHOCTD
WHIMBUIYaJIbHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

MeTanpeIMEeTHbIE PE3yJIbTaThl OCBOCHHUS IMPOTpaMMBI ydeOHOTO TmpeameTa «MareMaThkay XapaKTepU3YIOTCs
OBJIQJICHUEM YHHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU OCUCMBUAMU, YHUBEPCAIbHLIMU KOMMYHUKAMUBHBIMU OeUCEUIMU,
VHUBEPCAbHBIMU PE2YISIMUBHBIMU OCUCTNEUIMU.

1) YVnusepcanvnvie nosnasamenwvuwle oeticmsus, obecneuusarom gopmuposarue 6aA308biX KOCHUMUBHBIX NPOYECCO8
ooyuaowuxcs (oceoeHue Memooo8 NO3HAHUSL OKpYHCaroue2o Mupd, NpUMeHeHue JA02UYeCKUX, UCCIe008amelbCKUx
onepayuil, ymenuii pabomams ¢ ungopmayuetl).

ba3oBble JiornyecKkue 1eiicTBUA:



BBISIBIIATH M XapaKTEPU30BaTh CYIIECCTBEHHBIC MPU3HAKKM MATEMaTUYECKHX OOBEKTOB, MOHSITUN, OTHOIICHUMN
MEXJy TOHSATUSAMU; (QOPMYITUPOBATH OMNpEACiICHUsT TMOHSTHI; YCTaHABIMBATh CYIIECTBEHHBINM MPU3HAK
KJ1accu(puKaIuu, OCHOBaHUS JIJIs1 000OIIEHUS M CPABHEHUSI, KPUTEPUH TIPOBOIUMOTO aHAIN3a;

BOCIIPUHUMATH, (OPMYIHPOBATH U NPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIE U OTPHUIIATEIIbHbIC,
€JIMHUYHBIC, YaCTHBIC U OOIIUE; YCIOBHbIC,

BBISIBJIATH MAaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3HU U MIPOTUBOpEUUsl B (pakTax, TaHHBIX, HAOIIOJACHUSAX U
YTBEPKACHUSAX; MPeIarath KPUTEPUU JJIsI BBISIBJICHUSI 3aKOHOMEPHOCTEHW M MPOTHUBOPEUHI;

JenaTh BBIBOJIBI C KCIOJB30BAHUEM 3aKOHOB JIOTMKU, JEAYKTHUBHBIX U WHAYKTHUBHBIX YMO3aKJIIOUYEHUMH,
YMO3aKJIIOUYEHUH N0 aHAJIOTUH;

IIPOBOJIUTh CAMOCTOSITEJILHO JI0KAa3aTeIbCTBA MATEMAaTHUUECKUX YTBEPKJICHHH (MpSMbie W OT MPOTUBHOTO),
BBICTPANBaTh aApTyMEHTAIIUIO, TPUBOJAUTE IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC CYXICHUS U
BBIBOJIBI,

BBIOMpATH CIOco0 perieHus yueOHoU 3a1aun (CpaBHUBATh HECKOJBKO BAPUMAHTOB pEIIEHUs, BEIOMpATh Hauboiee
MNOJXOJISAIIUN C yUETOM CAaMOCTOSITEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

Bba3oBble ucciieaoBaTeJLCKHAE JeHCTBUA:

UCIIOJIB30BaTh BOIMPOCHI KAaK HCCIEIOBATEIILCKMM HWHCTPYMEHT TIO3HaHMs; (OPMYJIHUPOBATH BOIPOCHI,
dbuKcupyoIme MpoTUBOpPEeYre, NpoljeMy, yCTaHAaBIMBAaTh HMCKOMOE U JaHHOe, (OPMHUPOBATh THUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UILIMIO, MHEHHE;

IIPOBOJIUTh CaMOCTOSITCIIBHO CIUTAHUPOBAHHBIA SKCIIEPUMEHT, HCCIICIOBAHHE IO YCTAHOBJIECHHIO OCOOCHHOCTEH
MaTEeMaTHYEeCKOTO OOBEKTa, SIBJICHUS, IPOLECCA, BBISBICHUIO 3aBUCUMOCTENH MEXAY OOBEKTaMH, SBICHUSIMH,
IPOLECCAMU;

CaMOCTOATENHHO (OPMYTUPOBATh OOOOIIEHWS W BBIBOABI IO pe3yiabTaTaM MPOBEAEHHOTO HAOIIOICHMUS,
UCCJICIOBAHNUSA, OIICHUBAThH JOCTOBEPHOCTH MOJYyUYEHHBIX PE3YIbTATOB, BHIBOJAOB M 0000IICHNUI;

IIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IIPOLECCA, @ TAKXKE BBIABUTaTh MPEIAIOI0KEHNUS O €T0 Pa3BUTHU B HOBBIX
YCIOBUSAX.

Pabora ¢ undgopmaumeii:

BBIABIIATH 1€UIIMTH HHOOPMAIIUH, TaHHBIX, HECOOXOIUMBIX JIJII OTBETA HAa BOMPOC M JJIS PEIICHUS 3a/1a4H;



BbIOMpaTh MHPOPMALMIO M3 HMCTOYHUKOB pA3JIMYHbIX THUIIOB, AaHAJIU3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPNPETUPOBATH UH(POPMALIMIO PA3IMYHbIX BUAOB U (POPM IpeCTaBICHUS;

CTPYKTYPHUPOBATh HH(OpMALUIO, IPEACTABIATH €€ B pa3INuHbIX (hopMax, WIUTFOCTPUPOBATH I'papruecKy;
OLICHMBATh HaIEKHOCTh UH(GOPMALIMH IO CAMOCTOSITENIHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Yuusepcanvhvie KomMmyHukamueHwvle Oeticmeus, 0becneuusarom c@OOpMUpPOSAHHOCMb COYUATbHBIX HABLIKOS

00VyuaroWuxcs.
OO0wenue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJIEHHUSI B COOTBETCTBUM C YCJIOBUSAMH M IIEISIMU OOIICHUS; SICHO, TOYHO,
IPAaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS 10 X0y PEIICHUS
3a/1a4i, KOMMEHTHUPOBATD MMOJYUYCHHBIN pe3yJbTarT;

B Xo/€ OOCYXJIEeHMs 3a/laBaThb BOIPOCHI IO CYHIECTBY OOCYXJAaeMOW TeMbl, MpPOOJIeMbl, pelraeMoil 3aaadd,
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA IOUCK PEIICHHS; COTOCTABIIATh CBOU CYXJICHHUS C CYXICHUSIMH JPYTHUX
YYAaCTHUKOB JUajiora, oOHapyXHBaTh pa3JiMuue M CXOJCTBO IO3MIIHMHI; B KOPPEKTHON (opme QopmynupoBaTh
pa3HoOrIacus, CBOM BO3paKEHHUS;

NPEJICTABISATh PE3yIbTaThl PEIICHUS 3a]]a4H, IKCIIEPUMEHTA, UCCIIEI0BAHUS, IPOEKTA; CAMOCTOATEIHLHO BHIOMPATDH
¢dbopMat BBICTYIICHUS ¢ YIETOM 3a/1a4 MIPE3EHTAIMU U 0COOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

MOHUMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOM M WHAMBUAYATbHON paOOThl MPU PEIICHUU YYEOHBIX
3a/lay; TPUHUMATh 1eJb COBMECTHOM JIEATENBbHOCTH, IUJJAHUPOBATh OPraHU3aIUI0 COBMECTHOW padoThI,
pacmpenensiaTh BUABI padOT, JTOrOBapUBATHCS, OOCYKIATh MPOIECC M PE3yNbTaT padoThl; 0000IATh MHEHHS
HECKOJIBbKHUX JIOJICH;

y4acTBOBAaTh B TPYNINOBBIX (popmax paboThl (0OCyx)aeHHs, OOMEH MHEHUH, «MO3TOBbIE IITYPMBD» W HHEIE);
BBITIOJHATH CBOIO YacTh paOOThl M KOOPJAUHUPOBATH CBOU JCUCTBUS C IPYTUMHU UYJIC€HAMU KOMAaHJbI; OLICHUBATH
Ka4yeCTBO CBOETO BKJIaJa B OOIIUI IPOIYKT MO KPUTEPHUSAM, CHOPMYTUPOBAHHBIM YIACTHUKAMU B3aUMOICHCTBHSI.

3) Vuusepcanvhvie pecynamusnule Oelicmaus, obecneuusarom Gopmuposarue CMolCi08blX YCMAHOBOK U HCUSHEHHBIX

HABBLIKOB JTUYHOCMU.
CaMoopraHmaunﬂ:



e COCTaBJIATH IUIAH, AJITOPUTM PELLIEHUS 3a/1a4, BBIOMPATh CIOCOO PELIEHUs ¢ YUETOM UMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOM
uH(pOpMaIIH.

CaMOKOHTPOJIb:

e BIIQJIETh HaBbIKAMHU I[103HABATENBbHOM pe(IeKCUM KaK OCO3HAHUS COBEpPUIAEMBIX JNEHCTBUH M MBICIUTEIbHBIX
IPOLIECCOB, MX pEe3YyJlbTAaTOB; BJIAAETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpolecca U pe3yibTara
peLIeHUsI MAaTEMAaTUYECKON 3a1a4H;

e IIPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPY PELLICHUU 3a7a4i, BHOCUTh KOPPEKTUBBI B JEATEIILHOCTD
Ha OCHOBE HOBBIX 00CTOSITENLCTB, JaHHBIX, HAIJICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIIEHUMBATb COOTBETCTBHE PE3YJIbTAaTa IIEJIM U YCIOBUSIM, OOBSICHITH MPUUYUHBI JIOCTHKCHHUS WU HEJIOCTHIKCHHS
PE3YNbTATOB JIEATEILHOCTH, HAXOIUTh OMMOKY, aBaTh OLEHKY MPHUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBaTh NOHATHIMU: TOUYKA, PAMasi, IIIOCKOCTb.

[IprMeHATh aKCMOMBI CTEPEOMETPHUU U CIIEACTBUS U3 HUX IIPU PELICHUU T€OMETPUUYECKUX 3a]ay.

OnepupoBaTh NOHATHIMU: MAPATUIETBHOCTD U MEPIEHIUKYIIPHOCTD NPSIMBIX U INTIOCKOCTEM.

KnaccuduimpoBath B3auMHOE pacroiokeHUE MPSMBIX U TUIOCKOCTEN B MMPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: ABYTPAHHBIN YTOJ, TPaHU JIBYTPAHHOTO yria, pedpo ABYTPaHHOTO YIiia; JMHEHHBIA yro
JBYIPAaHHOIO yTJIa; TPajlyCHAasi Mepa IBYTPAHHOTO yIJIA.

OnepupoBaTh MOHSATUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBIYKIIBIA MHOTOIPAaHHUK, 3JIEMEHTHl MHOTOIPaHHUKA,
MPaBUWIbHBI MHOTOIPaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BUBI MHOTOTPAHHUKOB (TTMPaMH/Ia; MPU3Ma, MPSIMOYTOJIBHBIN Mapajuieenunesa, Kyo).

KnaccudummpoBate MHOTOTpaHHUKH, BBIOWpAas OCHOBAaHHS Uil KiacCH(UKAIUU (BBIMYKIBIE W HEBBIMTYKIIBIC
MHOTOTPAaHHUKU; MPABUJIbHBIE MHOTOI'PAHHUKH; IPSIMBIE U HAKJIIOHHBIE TTPU3MBI, MapaIICICIUIIC IbI).



OnepupoBaTh MOHATUIMU: CEKYIIIAsl MIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSACHITH IPUHITUIIBI TOCTPOCHUS CEYEHU M, UCTIONB3YS METO]T CJIC/IOB.

Ctpouth ceueHHs] MHOTOTPAaHHUKOB METOJOM CJIEJOB, BBIMOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYP: BUII CBEPXY, COOKY, CHU3Y.

Pemrate 3agaun Ha HaXOXACHUE T€OMETPUYECKUX BEIWYUH IO O0pasliaM WIM aJlfOpUTMaM, MPUMEHSSI U3BECTHBIC
aQHAJTUTUYECKUE METOJbI MPU PEIICHUU CTAHJAPTHBIX MAaTEMATUYECKUX 3a7a4 Ha BBIYMCICHHE PACCTOSHUN MEXIY JBYMS
TOYKaMHU, OT TOUKH JO MPSIMOM, OT TOUKH JIO TUIOCKOCTH, MEXITY CKPEIIUBAIOIIUMUCS MPSIMBIMH.

Pemiate 3amaun Ha HaXOXKACHUE TEOMETPUYECKUX BEIUYUH MO O0pasliaM WM alrOpUTMaM, NMPUMEHSST U3BECTHHIE
AQHAJUTUYECKUE METOAbl TMPU PpEHICHWHU CTAaHAAPTHBIX MATEMATHYECKUX 3a/Jad Ha BBIYHCICHHE YIJIO0B MEXKIY
CKPEIIHBAIOITUMHUCS TIPSIMBIMU, MKy TIPSMOH U TIJIOCKOCTBIO, MEXKY TJIOCKOCTSMHU, JIBYTPAHHBIX YTJIOB.

Boeruncnsate 00BEMBI U TUIOMIANA MMOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, NMUpaMHia) ¢ MPUMEHEHUEM (HOpMYyIT;
BBIYHCJISITE COOTHOIICHUSI MEXTY TUTIOMIASIMH MOBEPXHOCTEN, 00hEMaMU MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHSATUSMU: CHUMMETPHUSI B IPOCTPAHCTBE; ILEHTP, OCh M IUIOCKOCTb CHMMETPHUH; IEHTP, OCh H
TUIOCKOCTh CUMMETPUU (DUTYPHI.

N3BnekaTh, npeoOpa3oBbIBaTh U HHTEPIIPETUPOBATH HH(OPMAIIUIO O TPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTYpaXx,
NPE/ICTABIICHHYIO HA YepTexax U PUCYHKaX.

[TpumeHsTh TeoOMeTprUecKue (PakThl JJIs PEHICHUsI CTEPEOMETPUUECKUX 3aj1ay, MPEIoaralonuX HeCKOJIbKO I1aroB
pEIICHMs, €CIIA YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOM (hopMme.

[IpuMeHsAT, TpOCTEHIINE MPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI MU PEIICHUU
CTEPEOMETPUUECKHUX 3a/1a4.

[IpuBOaUTH TpUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB
T€OMETPUH B UCKYCCTBE.

[IpuMeHsATh MONYy4YEHHBIE 3HAHUS HA IMPAKTUKE: aHAIM3UPOBATh pEaJIbHbIE CUTyalldd M MPUMEHSITh H3YYCHHBIC
MOHATHS B TIPOIIECCE TIOWCKA PEIICHHWS MaTeMaTW4ecKd CHOPMYITHPOBAHHOW MPOOJIEMBI, MOACIUPOBATh PEATbHBIC
CUTyallul Ha S3bIKE T'€OMETPHUH, HCCIIEOBATh MOCTPOCHHBIE MOJEIU C HUCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHSATUU U
TEOpeM, ammapara anreOpbl; peliaTh MPaKTHUYECKUE 3a/Jadd, CBSI3aHHBIE C HAXOXKIECHHWEM T€OMETPHYECKHX BEIIMYHWH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
Ne HaumenoBanue pasgesos | KoanuyecTtBo yacos DJIeKTPOHHBbIE
/ U TeM NMPOorpamMmbl (uudpossbie)
I Bceero Koutpoa | Ilpakr | o0pasoBaTejbHbI
bHbIE nyecku | € PeCypcChbl
padoThI e
padot
bl
1 Bseneune 4
2 | I'n.I.ITapamiensHOCTD 20
MPSIMBIX U INIOCKOCTEN
3 I'1.2. IlepnenaukynspHOCTh | 21
MPSIMBIX U INIOCKOCTEN
4 | I'J1.3. MHOTOTpaHHUKH 16
5 [ToBTOpEeHME 7

HUTOI'O: 68




INOYPOYHOE IIJIAHUPOBAHUE

10 KJIACC
Ne Komnue
ypoka CTBO
Ne /it Tema ypoxka HACOR Hara
BCET0
BBEJIEHUE 4
1 1 [Ipeamer crepeomeTpun 1
2 2 AKCHOMBI CTEPEOMETPUHN 1
3 3 Hekotopeie creacTBusi W3 akCUOM 1
4 3 HekoTopsle ciencTBusi U3 aKCUOM 1
o 1 HMAPAJUIEJIBHOCTh MNPSIMBIX M ILIOCKOCTEM 20
§ 1 IMapanjieJJbHOCTh NPSAMBIX, NPSAMOA M IUIOCKOCTH S
5 4 [TapamienpHble TNpsMBIE B IPOCTPAHCTBE 1
6 5 [TapanienbHOCTh TpeX MNPSMBIX 1
7 6 [TapannensHOCT, TPSIMOM W TUIOCKOCTH 1
8 Pemienne 3agady Ha mapaIeAbHOCTh MNPSIMOM U IUIOCKOCTH 1
9 y Konmponvnas paboma Ne I no meme ]
«llapannenvnocme npsameIX, NpsAMOU U NIOCKOCU»
§ 2 B3anMHoe pacnoso:keHne NMpsIMbIX B NMPOCTPAHCTBe. 6
Yroa mexay ABYMsi NpPSIMbIMU
10 7 CkpenuBaromuecs: npsmMble 1
11 7 CkpenuBaromuecs: npsiMbie 1
12 8 VYriael ¢ cOHampaBiIECHHBIMU CTOPOHAMU 1
13 9 Yron mMexay npsMbIMU 1
14 Pemenune 3amay Ha B3aMMHOE PacCMOJIOKEHHE MPSIMBIX B 1
MIPOCTPAHCTBE
15 § Konmponvnas paboma Ne 2 no meme ]
«B3aumHoe pacnonosiceHue npAMbIX 8 NPOCMPAHCIGE »
§ 3 IMapanjieJbHOCTh TIOCKOCTEH 2
16 10 [TapannenbHOCTh IJIOCKOCTEH 1
17 11 CBoiicTBa MapayuIeNIbHBIX IJIOCKOCTEHN 1
$§ 4 Terpadap m nmapaJjuiejenumnes 7
18 12 Terpasap 1
19 12 Terpasap 1
20 Penienne 3amay Ha MOCTPOEHHME CEUEHUN TeTpaszpa 1
21 13 [Tapamtenenunen 1
22 14 3ajaun Ha NMOCTPOCHHME CEUEHUU Mapajuielenunena 1
23 Konmponvnaa paboma Ne 3 no meme
K 1
«Tempas0p u napannenrenuned»
3auem Ne I no meme
24 3 . 1
«llapannenvHocms npaMvlX U NIOCKOCMEU)
o, 1T NEPIEHIUKYJIIPHOCTDh NMPAMBIX U IIJIOCKOCTEHR 21




§ 1 IlepneHIMKY/ISPHOCTL NPSIMOl M INUIOCKOCTH 8
25 15 [lepneHUKYISIpHBIE TIPSIMBIE B IIPOCTPAHCTBE 1
25 15 IlepnieHIUKyIsIpHBIE TIPSIMBIE B IIPOCTPAHCTBE 1
27 16 [TapajuienpHble npsMble, IEPHEHIUKYISIPHBIE K IUIOCKOCTH 1
28 16 [lapajuienpHble  OpsiMble, NEPNEHIUKYISPHbIE K IIOCKOCTU 1
29 17 IIpyu3HaKk NEPHEHAUKYISIPHOCTH HPSMONM M IUIOCKOCTH 1
30 17 [Ipy3HaKk NEepHeHAMKYISIPHOCTH HOpsIMOM U IJIOCKOCTH 1
31 18 Teopema 0 mnpsMoH, NEPHEHIUKYISIPHOM K IUIOCKOCTH 1
32 i Konmponvnas paboma Ne 4 no meme ]
«Ilepnenouxkynaprocms npsamou U NIOCKOCHIU»
§ 2 IlepneHauKy/asip 1 HaKJIOHHBIE. 7
Yroa Mexay AByMsl NpPSAMOH M IJIOCKOCTHIO
33 19 PaccrosgHne OT TOYKM 110 IINIOCKOCTH 1
34 19 PaccrosgHne OT TOYKM 110 IIJIOCKOCTH 1
35 20 Teopema o0 Tpex NEpHEHANKYIIpAX 1
36 20 Teopema o0 Tpex NepHEHANKYIIpax 1
37 21 Yron Mexay npsSMOMd W IJIOCKOCTHIO 1
38 21 Yron Mexay npsMOMd W TIJIOCKOCTHIO 1
39 i Koumponvnas paboma Ne 5 no meme «Illepnenouxynap u ]
HAaKIOHHble. Y20l Mexcdy NpAMOl U NIOCKOCHbIO»
§ 3 JAByrpannbiii  yroja. IlepneHauKyJISIPHOCTh IJIOCKOCTEH 6
40 22 JIByrpaHHbIil  yroa 1
41 22 JIByrpaHHbIli yromu 1
42 23 [Ipu3Hak MNEPHNEHAUKYISIPHOCTA JBYX IUIOCKOCTEH 1
43 24 [IpsimoyronpHBIN  mapajuienenunes 1
Konmponvnas paboma Ne 6 no meme
44 K . . 1
«/[eyepannsiii yeon. Ilepnenoukynaprocms niockocmeti»
3auem Ne 2 no mewme
45 3 . 1
«llepnenouxynsippocms  npamvlx U NIOCKOCHEU»
a. 1T MHOI'OI'PAHHUKH 16
§ 1 Ilonusitue mHororpannuka. Ilpusma 4
46 27 [TonsiTue MHOTrOTpaHHUKA 1
47 27 [ToHsiTue MHOTrOTpaHHUKA 1
48 30 [Tpuzma 1
49 30 [Ipuzma 1
§ 2 IMupamuaa 5
50 32 [Tupamuna 1
51 32 [Tupamuna 1
52 33 [IpaBunbpHas nupamuza 1
53 34 YcedueHHass nupaMmuia 1
Konmponvnaa paboma Ne 7 no meme
54 K 1
«llpusma u nupamuoa»
§ 3 IIpaBnjibHBIC MHOTOIPAHHUKH 7
55 35 CuMMeTpusi B TIPOCTPaHCTBE 2
56 35 CuMMeTpusi B TPOCTPAaHCTBE
57 36 [ToHATHE NPaBUIBHOIO MHOIOIPaHHUKA 2
58 36 IloHsiTHE NPABWIBHOIO MHOTOTPaHHHUKA
59 37 DJeMeHThl CHUMMETPUHM NPAaBUIIBHBIX MHOTOI'PAaHHHKOB 1
60 K Koumponvnas paboma Ne8 no meme 1




«Hpaeuﬂbele MHOCO0CDAHHUKU »

61 3auem Ne 3 no meme «MnocoepanHuxu» 1

IHOBTOPEHHUE 7
62 AKCHOMBI CTEPEOMETPUHN M UX CIEACTBHUS 1
63 [TapaniensHOCTh MOPSIMBIX M TNIOCKOCTEN 2
64 [lepneHIMKyYISIPHOCTD NPSMBIX U IIJIOCKOCTEN 2
65 [IpusmMa u nupamuga 1
66 [IpaBunbHBIE ~ MHOTOTPaHHUKHU 1
67 Umoecosass xkommponvuas paboma Ne 9 1
68 O6o0maromuii  ypox 1

Hroro:

=)
R




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

1. Teomerpus. 10—11 xmacchl : yueb. a1 00meoOpa3oBaT. yapexkeHuii : 6a30BbId U
npodui. yposuu / [JI. C. Atanacss, B. @. Byry3os, C. b. Kagommes u np.]. — 18-¢ m3a. —
M. : [IpocBemenne, 2022. — 255 c. : wi1. — ISBN 978-5-09-020368

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

. I'eomeTpus. 10—11 xmacce : yue0. a1 oomeoOpa3oBat. yUpekIeHHH : 0a30BbIN 1
npodun. yposuu / [JI. C. Atanacss, B. @. byry3os, C. b. Kagomies u ap.]. — 18-¢
m3a. — M. : Tlpocsemenne, 2022. — 255 c. : wii. — ISBN 978-5-09-020368

. Caaksn C. M. Uzyuenue reomerpuu B 10—11 xmaccax: k. st yautens / C. M.
Caaksn, B. @. byty3oB.— 4-¢ uza., nopadb.— M. : [IpocBemenue, 2010.— 248 c. :
mw1.—ISBN 978-5-09-016554-9.

. SAmenko U. B., lllectakos C. A., 3axapos II. . IToaroroBka k EI'D nmo Mmatematuke B
2015 rony. Meroauueckue ykazanus. — M.: MITHMO, 2011. — 144 c. ISBN 978-
94057-680-8

. Sposenko B.A. [Toypounsie pazpabotku o reomerpuu: 10 kiacc. — M.: BAKO, 2014.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1. OtkpoiThiit 6ank EI'D 2014, 2015 rr: http://mathege.ru/or/ege/

2. T'eometpust: nunakt. matepuainsl st 10 k. / b. I'. 3uB. — 10-e uzag. — M.
[Tpoceemenue, 2014. — 128 c. : min. — ISBN 978-5-09-015960-9.

3. Hudpossie oOpazoBarenbHble pecypebl u3 Equnoit komnekuu LIOP http://school-
collection.edu.ru/

5. JIuuHoe nHPOpPMaLIMOHHOE MPOCTPAHCTBO yuuTeas MakapoBoi
T.IL: http://learning.9151394.ru/login/index.php
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