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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomerpus» 6a30BOro ypoBHs il 00Y4arOIUXCs
10 xmacca paspaborana Ha ocHOBe PenepanbHOr0 TOCYIAapCTBEHHOIO 00pa30BaTEIBLHOTO
CTaHIapTa CPEIHEro oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHUIA,
HPEIBSBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPAIUIUI POCCHUIICKOrO 0Opa3oBaHMUSL.
PeaJII/I3aHI/I51 IporpaMmal oOecrieynBaeT OBJIaJICHUC KIIIOYCBBIMH KOMIICTCHIUAMU,
COCTaBIISIOIIMMH OCHOBY ISl CaMOPa3BHTHS M HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U ITO3HABATEIILHOTO Pa3BUTHUS IUYHOCTH O0YJAFOLIHXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocth ydeOHOro Kypca TEOMETpUHM Ha YPOBHE CpEAHEro OOImero o0pa3oBaHUS
00yCJIOBJICHA TMPAKTHYECKON 3HAYMMOCTBIO METANPEAMETHBIX U IPEIMETHBIX PE3yJbTaTOB
00y4YeHHsI TEOMETPHH B HANPABJICHUHU JIMYHOCTHOTO PAa3BUTHUs O0YYarOIUXCs, (OPMHUPOBAHUS
(GYHKIMOHATIBHON MaTeMaTU4YeCKOW TPAMOTHOCTH, W3YUYEHHs JAPYIHX YYEeOHBIX JUCIIMILIHH.
PasButne y 0O0ydYaromuxcs MPaBHIBHBIX TMPEACTABICHUNH O CYIIHOCTH W IPOUCXOXKICHUU
FCOMETPHUYUCCKUX aOCTPaKIIMi, COOTHONICHUH PEAIbHOTO U HCATbHOI0, XapaKTepe OTPa)KCHHUs
MaTeMaTHYECKOW HAYKOH SIBIICHHH U MPOIECCOB PEAIbHOTO MUPA, MECTE T€OMETPUU B CUCTEME
HAyK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAaHMS B HAYYHOM I[IO3HAHUU W B IPAKTHKE
crocoO0CTByeT (OPMHPOBAHHUIO HAYYHOIO MHPOBO33PCHUS YUAIIHUXCS, a TaKXKe KadyecTB
MBIIICHHS, HEOOXOUMBIX ISl aJalTallii B COBPEMEHHOM OOIIECTBE.

['eomerpust sIBISETCS OAHMM K3 0a30BBIX TMPEJAMETOB Ha YPOBHE CPEIHEr0 OOIIEro
o0pa3oBaHUs, TaK KaK O0ECIIEYMBAET BO3MOXKHOCTh HM3YYCHHUS KaK JUCIUIUIMH €CTECTBEHHO-
HAYYHOI HaINPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe MpblluUIeHUE, (GOopMHUpyeEMOe MpU H3yYEHUH OOYYaroIIMMHUCS HMOHSITHUHHBIX
OCHOB TEOMETPUU M TOCTPOCHUHU IIEMMOYKHA JIOTMYCCKMX YTBEPXKACHUH B XOJ€ pEIICHUS
TCOMETPUYCCKUX 3aJ1a4, YMCHHE BBIIBUTaTh W ONPOBEPraTh THIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCSl TIPU PEIICHUHM 3aj7ad eCTECTBEHHO-HAYyYHOTO IMKJIA, B YAaCTHOCTH W3 Kypca
bu3uku.

YMeHHEe OpHUEHTHPOBATHCS B MPOCTPAHCTBE HIrpaeT CYHICCTBEHHYIO pOJib BO BCEX
o0nacTsx JesTeIbHOCTH 4YenoBeka. OpUEeHTalusl YelioBeKa BO BPEMEHH M MPOCTPAHCTBE —
HEOOXO/IMMOE YCIIOBHE €ro COIMAIbHOTO OBbITHS, (hopMa OTpPaKEHUS OKPYXKAIIIETO MUDA,
YCIAOBHE  YCHCIIHOTO TIO3HAHWS WM aAKTHBHOTO  MPeoOpa3oBaHHs  JACHCTBUTEIbHOCTH.
OnepupoBaH#e MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIUHACT pa3Hble BUABI YI€OHOH U TPYI0BOM
NESITeIbHOCTH, SIBISICTCS OJHUM M3 MPO(ECCHOHAIBHO BaKHBIX KA4eCTB, MOATOMY aKTyalbHa
3aada (OPMHUPOBAHUsS y OOYUAIOIIMXCS MPOCTPAHCTBEHHOTO MBINUICHUSI KaK Pa3HOBUIHOCTU
00pa3HOr0 MBIINUIEHUSI — CYIIECTBEHHOTO KOMITOHEHTa B IMOJTOTOBKE K MPAKTHYECKON
JESITELHOCTH [T0 MHOTHUM HAIPaBJICHUSIM.

[lenb ocBOEHMsI TpOrpaMMbl yueOHOTO Kypca «['eoMmeTpusi» Ha 6a30BOM ypOBHE 00yUCHHUSI
— o0mieoOpa3oBarenbHOEe U OONIEKYJIBTYPHOE pa3BUTHE OOydarommxcs depe3 obecreueHue
BO3MOYKHOCTH MPHOOPETEHUSI M UCIIOIb30BAHUS CHCTEMATHUYECKUX T'€OMETPHUECKUX 3HAHUH U
JCHCTBUH, CIEIU(UIHBIX TEOMETPHH, BO3MOXXHOCTH YCIIEITHOTO MPOI0JDKEHHST 00pa30BaHus 10

CIICUAJIBHOCTAM, HEC CBA3AHHBIM C IPHUKJIAAHBIM WCIIOJIb30BAHUEM I'COMCTPUU.

[lporpamMa 1o reoMeTpurM Ha 0a30BOM YPOBHE TNpEAHA3HAYCHA U OOYYAIOIIMXCS
CpeI[HefI MIKOJBbI, HE HUCIIBITBIBABIINX 3HAYUTCIBbHBIX Sany,[[HCHI/Iﬁ Ha YpPOBHC OCHOBHOI'O



obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
o0miye MaTeMaTHYeCKUe YMEHHUsI, CBSA3aHHBIE CO CHEIU(PUKON reOMETPUN U HEOOXOAUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXHOCTh U3YYUTh F€OMETPUIO
6osee ri1yo0Ko, €cliu B JajbHEHIIeM BO3ZHUKHET HEOOX0AUMOCTh B F€OMETPUYECKUX 3HAHUSIX B
npodeCcCHOHATIBHOM 1A TEIbHOCTH.

JlocTikeHue 1esi OCBOCHUS MPOTrPaMMBbl 00ECTIEYMBACTCS PEILICHHEM COOTBETCTBYIOLINX
3agad. [IpuopureTHpiMH 3amadaMu ocBoeHUs Kypca «l'eomerpun» Ha 0azoBoM ypoBHEe B 10
KJ1acce SIBJISIOTCA:

e (opMupoBaHME NPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH KyJNbTyphl M

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (dopMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS Kak o
BOKHEHIINX MAaTEeMAaTUYECKUX MOJEINSX, TO3BOJISIOIIUX ONMMUCHIBATE M U3y4aTh pa3Hble
SIBJICHUSI OKPY’KAIOLIEr0 MUPA;

e (QopmHupoBaHME YMEHMsI PACIIO3HABATh HA UYEPTEkKaxX, MOJCNIAX U B PEAIbLHOM MUDE
MHOTOTPaHHUKU U TeJIa BPALICHMUS;

e OBJIQJICHWE METOJaMHU pEUIeHHs 3aJad Ha IOCTPOCHMS Ha H300pakeHHsIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (QopmupoBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMU IMOHSTUSIMM O MHOIOIPDAaHHUKAX U
TeNax BpallleHUsl U UX OCHOBHBIMM CBOMCTBaMU;

e OBJIQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX TUIIOB 3ajay; (POPMHUPOBAHUE YMEHUS
IPOBOJIUTH  HECIIOKHBIE  JIOKAa3aTelbHbIE  pAacCy)KJICHMs B  XOJA€  pelICHUs
CTEPEOMETPUYECKHUX 3a]1a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

e pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
MIO3HABATEJILHON aKTUBHOCTH, UCCIIEOBATEIBCKUX YMEHUHN, KPUTUYHOCTH MBIIICHUS;

e (opmMupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUHU: yYMEHUE
pacro3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
pEaIbHBIX JKU3HEHHBIX CUTyallUsIX U TMPU U3YUYEHUU JPYTUX YUEOHBIX IPEJIMETOB,
IPOSIBIEHUST 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, (OpMYIMpPOBAaTH HX Ha S3bIKE
FEOMETPUM M  CO3[aBaTh TIE€OMETPUYECKHE MOJEIHM, IPHUMEHATh OCBOEHHBIN
FeOMETPUUECKUH ammapar JUid pelleHuss MPaKTUKO-OPUEHTHPOBAHHBIX — 3ajiad,
MHTEPIPETUPOBATH U OLIEHUBATh ITOJIYYEHHbIE PE3YJIbTATHI.

OTnu4UTENbHON 0COOEHHOCTBIO TPOTPAMMBI SIBJISIETCS BKIIOUYEHUE B KYpPC CTEPEOMETPUHU

B Hayaje €ro M3ydyeHus 3a7ad, pellacMblX HAa YPOBHE WHTYUTHUBHOIO IIO3HAaHUA, U
onpeaenéHHbIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET NPOTEKaHWE HWHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHENIIEMY U3YUEHHIO IIPEIMETA.

[Ipeamourenue OTAAETCS HArIATHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHMs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOM
JIesTeNIbHOCTH. Pa3BuTHE MpOCTPaHCTBEHHBIX MPEACTAaBICHUM Yy ydalmuxcsi B Kypce
CTEpEOMETPUH MIPOBOJUTCA 3a CUET PELICHH 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAMUTCS C
OMOpON Ha HATJISAHOCTh, & ONEPUPOBaHUE 00pPa30M — B YCJIOBUSX OTBJIEUYEHHUS OT HAIJISITHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJIePKaHNUS.

OcHoBHBIE conepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kjmaccax:
«MHororpanHuKmn», «lIpsiMble U IJIOCKOCTH B NPOCTPAHCTBEY, «Tena Bpamenus», «BekTopsl u
KOOPJMHATHI B IPOoCcTpaHcTBeY. DopMupoBaHue JOrMUECKUX YMEHUHN pacipeaesseTcs He TOJIbKO



[0 COJACPKATeNIbHBIM JIMHHUSM, HO W MO ToxaM oOOydeHHsl Ha YpPOBHE CpETHEero oOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUdeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl  OBJQJICHUE TI'E€OMETPUYCCKHMMH TOHATUSMH WM  HaBBIKAMH  OCYIIECTBIISIOCH
MOCIIEIOBATEIHbHO M IMOCTYNATENIbHO, C COOJIIOJICHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATICH B OOIIYI0 CHCTEMY r€éOMETPUIECKHX MPEACTABICHUI 00yJarOIINXCs,
pacmupsisi ¥ yriayousisi e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha wu3yuenue reomerpum oTBoauTcs 2 yaca B Hememo B 10 kiacce



COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KJIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CcTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IPOocTpaHCTBO. 1lonATHe
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anMHOe pacrnosioxeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOLIUECs, TapalIeIbHbIE U
CcKpemuBamomuecss npsaMsle. llapamnensbHOCTh NPAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHble IPSAMBIE B IIPOCTPAHCTBE; IMApPAJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
OPSIMOM M IUIOCKOCTH. YIUIBI C COHAIPABJICHHBIMH CTOPOHAMM; Yrojdl MEXIy MNpSMBIMU B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX IocKocTel. [IpocTeiimme mpocTpancTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPAdIP,
KyO, nmapajuienenumes; NocTpoeH!e CeueHuil.

[lepieHOUKYIAPHOCTE TPAMOM M IUIOCKOCTH: MEPHEHAMKYJISPHBIE IpsAMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAJUICIbHBIE W IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPHNEHAUKYJISIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYISPHON
IUIOCKOCTH. YTJIBI B NPOCTPAHCTBE: Yrojl MEXAY IPSIMOW M INIOCKOCTBIO; ABYI'PAaHHBIM Yrod,
JMHENHBIA yron ABYrpaHHoro yria. lleprneHaukyinsp U HakJIOHHBIE: PACCTOSTHUE OT TOYKH O
IUIOCKOCTH, pAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUUs (QUIypbl Ha IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IIPU3HAK NIEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTer. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHOTOrpaHHUKH

IlonsiTHE MHOrOTrpaHHUKA, OCHOBHBIE JJIEMEHTBI MHOTIOTPAaHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOTOrpaHHuKa. IIpu3ma: N-yrospHas nmpu3ma; rpaHy
U OCHOBAHMS NMPHU3MBI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAs M TOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapanmnenenunen, NpsAMOYTOJIBHBIN Napajjiesenunes U ero cBoicrea. Ilupamnaa: n-yromapHas
nUpaMusia, TPaHU M OCHOBAaHUE NHUPaMU[bl; OOKOBash W IOJIHAS IMOBEPXHOCTb INHPaMUJIBbI;
IpaBWIbHAasg M Yyceu€HHas MNHpamMuaa. OJIEMEHTbl MNpU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOTPaHHUKH: MOHSITHE MPABUIBHOIO MHOIOIPDAaHHUKA; IPaBUJIbHASA IPU3Ma W IPAaBHIbHAS
nUpaMu/a; MpaBUWbHAs TPEYrojbHas MUpaMyUia U NPaBUIIbHBIA TeTpasp; Ky0. IlpeacraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’Ap, HoJAeKa’Ap M Hukocadap. CedeHus NpU3MBI U
NUPAMHU/IBI.

CuMMeTpusi B NIPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, HPSIMOM, IMJIOCKOCTH.
DOneMEHTH CUMMETPUH B IIMpaMuax, napauielenuIe1ax, IpaBUIbHbIX MHOTOTPaHHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&Opa, TuaroHaiu, yrisl. [lmomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
NpaBWIBHON NMUpaMuibl, TEOpeMa O IUIOIAAM yced€HHoM mnupamuiabl. [lonstue o6 oOBEMe.
O06BEM nupamMubl, IPU3MBI.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMAASMH MOBEPXHOCTEH,
00BEMaMHU MTO0OHBIX TEJL.



IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl ydeOHOro nmpeamera «MaTeMaTHKa» XapaKkTepU3yroTCs:

I'paxxnanckoe BocnuTanue:

c(OPMHPOBAHHOCTBIO TPAXKIAHCKONW MO3MLIMHU OOydYaroUIerocs Kak aKTHUBHOTO W OTBETCTBEHHOT'O YJIEHAa POCCHUICKOro OOIIecTBa,
IpPEJCTAaBICHUEM O MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS Pa3IMYHBIX CTPYKTYp, SBICHHUH, HPOLEAYp TIpa)kJIaHCKOro oOIecTBa
(BBIOOPBI, ONIPOCHI U TIP.), YMEHUEM B3aUMOJIEHCTBOBATh C COLMAIIbHBIMUA UHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIUSAMU U HaA3HAYCHUEM.

ITaTtpuoTHyeckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTBIO POCCUMCKON T'PaKIAHCKOW HIEHTUYHOCTH, YBAXKEHHUS K IMPOLUIOMY M HAaCTOSIIEMY POCCUMCKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHHUSIM POCCUMCKMX MaTeMaTUKOB M POCCUHCKONM MaTeMaTH4ECKOM IIKOJIbI, K HCIOIb30BAaHUIO 3TUX
JOCTH)KEHUH B IPYyTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHWEM JYXOBHBIX IIEHHOCTEH POCCHUICKOI0 Hapoja; cOPMHUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEACHUS,
CBSI3aHHOT'O C MPAaKTUYECKUM MPUMEHEHHEM JIOCTH)KEHUN HAyKH WM JIeATEIbHOCTHIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKUM OTHOIIEHHUEM K MUDY, BKIIOYasi 3CTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH, 00bEKTOB, 3aj1a4, PEeLICHUH, pacCyKICHH;
BOCIPUUMYHMBOCTHIO K MATEMAaTHYECKUM acleKTaM pa3INdHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHMs NPUMEHSTh MaTeMaTHdecKue 3HaHHWA B HHTEpecax 3/0pOBOro M Oe3omacHoro oobpasza KHU3HH,
OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3JI0pPOBBIO (30pOBOE NHTAaHME, COATAHCHPOBAHHBIA pEXHUM 3aHATUA M OTHAbIXA, pEryisipHas
¢buznyeckas akTUBHOCTD); (PU3MUECKOr0 COBEPIICHCTBOBAHNUS, IIPU 3aHATUSAX CIIOPTUBHO-03/JOPOBUTEIBHON JEATEIbHOCTbIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM LIEHHOCTH TPYJOJIOOMS; MHTEPECOM K pas3iHuHbIM chepaM NpodecCHOHAIBHON IesTeNbHOCTH,
CBSA3aHHBIM C MaTE€MaTUKONM M €€ NpPUJIOKEHUSIMH, YMEHHEM COBEpIlaTh OCO3HAaHHBIM BbIOOp Oynymied mpodeccuud u pealin30BbIBATh
COOCTBEHHBIE JKU3HEHHBIE IUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTUYECKOMY OOpa30BaHUIO U caMOOOPAa30BAHMIO HA MPOTSKEHUU
BCEH )KM3HHU; TOTOBHOCTBIO K aKTHBHOMY YYaCTHUIO B PEILIEHUH MPAKTUUECKUX 33/1a4 MAaTEMAaTUYECKOM HaIIPaBIEHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:



c(hOpMUPOBAHHOCTHIO JKOJIOTHUUECKOW KYJIBTYPhI, TMOHMMAHHEM BIIUSHHUS COIMATbHO-DKOHOMHYECKHX IIPOIIECCOB HA COCTOSIHUE
NPUPOJHON H COLMANBHOW Cpebl, OCO3HAHHEM TJI00ATBHOTO XapaKTepa SKOJIOTHYECKHX MpoOJIeM; OpHEHTalueld Ha NpUMEHEHUE
MaTEeMATHYECKUX 3HAHWW /I pEHICHHs 3a7ad B OOJIACTH OKPYXKAIOMICH Cpebl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKA HMX BO3MOXKHBIX
MOCJIEACTBUI JJISI OKPY>KAIOLIEH CPEeIbI.

LleHHOCTH HAYYHOT0 MO3HAHUA:

c(OPMUPOBAHHOCTHIO MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OONICCTBEHHOW IPAKTUKH,
MOHMMAHUEM MAaTeMaTUYeCKOW HAyKW Kak c(epbl YeloBEYEeCKOW MAeATEIbHOCTH, JTamoB €€ pa3BUTHS W 3HAYUMOCTH IS Pa3BHUTHUSA
UBUJIM3AIIH; OBJIAJICHUEM SI3bIKOM MaTeMaTUKU U MaTeMaTUYEeCKOW KyJIbTYpOl KaK CPeICTBOM MO3HAHHS MUPA; TOTOBHOCTHIO OCYILECTBISATh
MPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIbHOCTh HHANBUIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeaqMeTHbie pe3yJIbTaThl OCBOSHHS IMpOrpaMMbl  ydeOHOro mpeamera «MaTeMaTUKa» XapaKTEPU3YIOTCS  OBJaJICHHEM
YHUBEPCATIbHBIMU HO3HAGAMEIbHBIMU OCUICIEUIMU, VHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU, YHUBEPCATIbHLIMU Pe2yIMUGHbIMU
oeticmsusmu.

1) Vuueepcanvuvie nosnasamenvhvle Oeticmeus, oOecneuusarom Gopmuposanue OA306bIX KOSHUMUBHBIX NPOYECCO8 0OVUAIOUWUXCS
(oceoenue Mmemoo08 NO3HAHUSL OKPYICAIOUee0 Mupa; NPUMEHEHUe JI02UYECKUX, UCCLe008AmMenbCKUX onepayutl, ymexutl pabomams ¢
ungopmayueti).

ba3oBble JloruyecKue aeiicTBUs:

® BBIABISATh M XapaKTEPU30BATh CYMIECCTBEHHBIC MPU3HAKU MAaTEMATHYCCKHX OOBEKTOB, TMOHSATHH, OTHOIICHHNA MEXIy TOHSITHIMH,

(bOopMyIMPOBATh OINpPEACIICHUS] MOHATUH; YCTAaHABIMBATH CYIMIECTBEHHBIA MPU3HAK KJIAcCU(UKAIMKA, OCHOBAHUS JIIsi 00O0OIICHUS U
CpPaBHEHHUS, KpUTEPUU TTPOBOAUMOTO aHAIIN3a;

® BOCIPHHHMATH, (POPMYIHPOBATH U MPEOOPA3OBHIBATH CYKICHUS: YTBEPIUTENbHBIE U OTpPHUIATENbHbIC, €IUHUYHBIC, YaCTHBIC U

o0111e; YCIOBHEIE,

® BBIABIATH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOpeurs B (pakTaX, NaHHBIX, HAOIIOJCHUSAX U YTBEPKICHUSX;

npeiaraTh KpUTEPUU ISl BBISIBIICHUSI 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;

e JenaTh BBIBOJBI C HKCIOJNH30BAHHEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX W HWHIAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOYEHUH IO

AHAJIOTUH;

® TMPOBOJUTH CAMOCTOSATENHHO JOKA3aTeNbCTBA MAaTEMaTHYECKUX YTBEPXKACHUN (TMpsMble W OT TPOTHBHOTO), BBICTPAUBATH

apryMeHTalllI0, TPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY>KICHHS U BHIBOJIBI;



BbIOMpaTh croco0 pelieHus yueOHOW 3a/adyu (CpaBHUBATh HECKOJIBKO BapHMAHTOB pEIICHHUsA, BbHIOMpaTh Haubosiee MOAXOISIINMA ¢
y4€TOM CaMOCTOATEIbHO BBIICTICHHBIX KPUTEPHUER).

ba3oBble nccienoBarejbCcKue AeCTBUA:

UCTIOJIB30BaTh BOMPOCH! KaK MCCIIE0BATEIIbCKUN HHCTPYMEHT MO3HAHUS; (DOPMYIHPOBATH BOIPOCHI, (PUKCHPYIOLINE MTPOTHBOPEUHE,
npobeMy, yCTaHaBIMBATh UCKOMOE U IaHHOE, (OPMHUPOBATH TUTIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITEIIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HUCCIIEAOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKOTro
00BEKTa, SBJICHUS, IPOLIECCA, BBISBICHUIO 3aBUCUMOCTEHN MEXKly 00BEKTaMH, SIBJICHUSMH, IIPOLIECCAMHU;

CaMOCTOSITENIbHO (POPMYIIHPOBaTh 000OIICHUSI W BBIBOBI MO PE3yJbTaTaM MPOBEACHHOTO HAOIIOACHUS, UCCIeIOBAHNS, OIICHUBATh
JIOCTOBEPHOCTD MOJTyYEHHBIX PE3YJIbTATOB, BBIBOJIOB M 0000IICHHUIA;

IIPOrHO3MPOBATh BO3MOYKHOE PA3BUTHUE MPOLIECCA, @ TAK)KE BBIIBUTaTh IPEAIIONO0KEHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH J1e(DULUTHI HH(OPMALIUHY, TAHHBIX, HEOOXOAMMBIX ISl OTBETA HAa BOMPOC U JIJIS pEIeHHUs 3a/1a4H;

BBIOMPATh HH(POPMAITUIO U3 HCTOYHIKOB PA3IMYHBIX THIIOB, aHATM3UPOBATh, CHCTEMATU3UPOBATh M HHTEPIPETUPOBATH HH(POPMALIHIO
Pa3IUYHbBIX BUJIOB U (POPM NpEACTABICHUS;

CTPYKTYpUPOBATh MH(OPMALIKIO, IPEACTABIATh €€ B pa3INuHbIX (hopMax, HIUTFOCTPUPOBATH IpadUyecKy;

OILICHUBATh HAJEKHOCTh UH(POPMALIMH 110 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanvnvle KOMMYyHUKamMugHbvle 0eticmeslist, 00ecnequsaron chopmuposaHHoCms COYUAIbHbIX HABbIKOE 00YVHAIOUUXCH.
Oomenue:

BOCIIPUHUMATh U (OPMYIMPOBATH CY)KJICHHS B COOTBETCTBUH C YCIOBUSAMH U LEISAMH OOIIECHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOUKY 3p€HUS B YCTHBIX U IUCBMEHHBIX TEKCTAX, AaBaTh MOSACHEHUS 10 XOAY PELIECHUS 33a/1a4l, KOMMEHTHPOBATh IOITY4E€HHBII
pe3yJIbTaT;

B X0/i€ OOCYXJEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY O0OCYXJaeMON TeMbl, MpoOJeMbl, pelaeMoil 3ajauM, BBICKAa3bIBaTh HJEH,
HalleJICHHbIE HA TOMCK PEIICHUS; CONOCTAaBIATH CBOU CYXKJIEHHUS C CYKICHHUSMHU JAPYIMX YYaCTHHUKOB JIMAJIOra, OOHapYKHUBaTh
pa3nure U CXOJICTBO MO3UIININA; B KOPPEKTHOH Gopme POopMyIUpOBaTh pa3HOTIacHsl, CBOM BO3PAXKEHHUS;

NPEJICTaBIATh PE3yJAbTaThl PpEHICHHUs] 3aJauyd, SKCIEpUMEHTa, HCCIIEJOBaHMs, MPOEKTa; CAMOCTOATEIbHO BBIOMpATh (opMmaT
BBICTYIUICHHUS C Y4ETOM 3a/1a4 NMPE3eHTAuU U 0COOEHHOCTEN ay TUTOPHH.

CoTpyaHuyecTBo:

MOHUMATh M MCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHIHOW M MHIUBHUIyaJbHON pabOThl MpU PEeLIeHUH YU4eOHbIX 3a/1a4; MPUHUMATh LENb
COBMECTHOHM JI€ATENIbHOCTH, IUIAHUPOBATh OPTaHMU3ALMIO COBMECTHOH paloThl, paclpenessTe BUAbI padoT, J0roBapUBaThCA,
00CyX/1aTh MPOLIECC U PE3YNbTaT paboThl; 0000IIaTh MHEHUS! HECKOJIBKHX JIFOJIEH;



® y4acTBOBATh B I'PYIIOBHIX opMax paboThl (0OCYkJIeHUs, 0OMEH MHEHUH, «MO3TOBBIC IITYPMbBI» M WHBIEC); BHIMOJIHATH CBOIO YacTh
paboTHI M KOOPJIMHUPOBATH CBOU JEHCTBUS C IPYTUMH YCHAMH KOMAaH]Ibl; OIIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIHMI MPOIYKT 11O
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.

3) Vuusepcanvuvie pecynsmusnvle Oeticmeus, obecnewusaiom @GopmMuUposanue CMbICI08bIX YCMAHOBOK U HCUSHEHHLIX HABIKOG

AUYHOCTU.

Camoopranu3anus:

® COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 3a/1a41, BEIOMPATH CIIOCO0 pEIIeHUs C Y4ETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOI HH(POPMAIIHH.

CaMOKOHTPOJIBb:

L] BJIaACTh HAaBBIKAMHU H03HaBaTGJH)HOI\/JI pe(i)HeKCI/II/I KakK OCO3HaHUusi COBCpHIaeMBIX I[CﬁCTBHﬁ U MBICIIUTCIIBHBIX HpOHCCCOB, nux
pe3yNIbTaTOB; BIAJETh CIIOCO0AMU CAMOIIPOBEPKU, CAMOKOHTPOJIS MpoIlecca U pe3yibTaTa pelIeHus MaTeMaTUYeCcKOi 3a/1a4u;

L] HpeIlBI/IILeTI) Tp}/IIHOCTI/I, KOTOpI)IC MOFYT B03HI/IKHYTI) HpI/I pGIHGHI/II/I 3aJa4u, BHOCUTH KOppCKTI/IBBI B ICATCIIBHOCTh HAa OCHOBC HOBBIX
06CTO$ITGJII)CTB, JaHHBIX, HaﬁﬂeHHLIX OHII/I60K, BBIABJIICHHBIX prI[HOCTCI\/JI;

L] OILICHHUBATh COOTBECTCTBHC p€3YJII)TaTa aeiaim un yCJIOBI/IﬂM, O6"I)$ICH$ITI) HpI/I‘-II/IHI)I JOOCTHMIKCHHUA HWJIN HCIOCTHUIXCHUA pGSYJII)TaTOB
JESATEIbHOCTH, HaXOUTh OMIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUYKA, IPAMasi, INIOCKOCTb.

IIpuMeHATH aKCHOMBI CTEPEOMETPUH U CIEACTBUSA U3 HUX IIPHU PELIEHUU T€OMETPUYECKUX 3a1ay.

OnepupoBaTh NOHATUAMU: NAPAIEIBHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U TNIOCKOCTEH.

KnaccudunupoBaTs B3aMMHOE paciojioKeHUE MPSIMbIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh NOHATUSIMU: ABYTPAHHBIN yroJl, TpaHu ABYIPAHHOTO yria, peOpo JABYIPaHHOTO yIja; JUHEHHBIA Yroa ABYTPaHHOIO YIia;
rpagycHas Mepa JBYTPaHHOTO yrJa.

OnepupoBaTb NOHATHUAMHU: MHOTOIPDAHHUK, BBINYKJIBIA W HEBBINYKJIBIA MHOTOTPaHHHMK, JIEMEHTbl MHOI'OIPAHHMKA, IPABHJIBHBIN
MHOT'OI'PAHHUK.

Pacnio3naBaTh OCHOBHBIE BU/Ibl MHOTOTPAaHHUKOB (MTUpaMK/ia; IpU3Ma, MpsSMOYTOJIbHBIN Napajienenunes, Kyo0).

KnaccugunupoBaTe MHOTOrpaHHUKH, BBIOMpas OCHOBaHUS s Kilaccu(UKanuu (BBIMYKJIblE W HEBBIITYKIIbIE MHOTOIPAaHHUKU;
IIPABWJIbHBIE MHOTOI'PAHHUKH; IIPSIMbIE U HAKJIOHHBIE TPU3MBI, TapAJUICICIUIIEbI).



OnepupoBaTh NOHATUAMU: CEKYILAs MNIOCKOCTb, CEYEHNUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHLMIIBI IOCTPOEHUS CEUEHUH, UCIIONb3Ys METOJL CIIE/I0B.

CTpouTh cedyeHus: MHOTOTPAHHUKOB METOJIOM CIJIEJIOB, BBIMOJHATH (BBIHOCHBIEC) IUIOCKHE YEPTEXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUI cCBEpXy, COOKY, CHU3Y.

Pemate 3a7auM Ha HaXOXXJEHME TNEOMETPUYECKMX BEJIMYMH MO 00pa3uaM WIM aJrOpuTMaM, IMPUMEHSS WU3BECTHbIE aHAJIUTUYECKHE
METO/BI MPU PEIICHUH CTAHAAPTHBIX MaTeMaTHUECKUX 3a]ad Ha BBIYMCICHHUE PACCTOSHUN MEXAY JABYMS TOYKAMH, OT TOYKH JIO MPSMOH, OT
TOYKH JI0 TIOCKOCTH, MEKAY CKPEIIMBAIOLIIUMHUCS TPSIMBIMU.

Pemate 3a7auM Ha HaXOXXJEHME TNEOMETPUYECKMX BEJIIMYMH MO 00paslaM WIM aJropuTMaM, HNPUMEHSS WM3BECTHbIE aHAJIUTUYECKHE
METO/bI IIPU PEIICHUH CTaHJAPTHBIX MaTEMaTHUECKUX 33/1a4 HA BBIUYMCIIEHUE YIJIOB MEX/Yy CKPELIMBAIOIUMUCS IPAMBIMU, MEXY IPSIMON U
TUIOCKOCTBIO, MY IJIOCKOCTSIMHU, IBYTPAHHBIX YTIIOB.

Bbrancnare 00bEMBI M IUIOHIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MIpH3Ma, NHpaMHId) C TNPUMEHEHHEM (OpMYJ; BBIYHCIATH
COOTHOILIEHUS MEX/1y IJIOLIAAIMH TOBEPXHOCTEH, 00bEMaMH 110100HBIX MHOTOTPAHHUKOB.

OnepupoBaTb MOHATUSAMHU: CUMMETPHUSI B NPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTh CUMMETPHUH; LIEHTP, OCh M IIJIOCKOCTh CUMMETPUHU
¢Gurypsl.

W3Bnekarp, MpeoOpa3oBhIBATh U MHTEPIIPETUPOBATh HH(YOPMAIHIO O MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PHUTypax, MpPeACTaBICHHYIO
Ha YepTeXax U PUCYHKaX.

[TpuMeHsTh reoMeTpuueckue (akThl A PEHICHUS CTEPEOMETPHUUECKUX 3aj]lad, MPEeANoIaraloliuX HECKOJbKO IIaroB pEIIeHUs, eCiu
YCIIOBHS TPUMEHEHHSI 3a]JTaHbI B IBHOU (opme.

[TpuMeHATh TpOCTEHIIME MPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI TPU PEIICHHH CTEPEOMETPHUECKUX
3ajad.

[TpuBOANTE MpUMEpPBl MaTeMaTHUYECKHX 3aKOHOMEpPHOCTEH B NPUPOAE M JKU3HHU, pacllO3HaBaTh MPOSBIEHHE 3aKOHOB I'€OMETPHH B
HCKYCCTBE.

[TpuMeHSTh TOMyYeHHBIE 3HAHWS HAa MPAKTHUKE: aHAJM3UPOBATh peallbHBbIE CHTYallMd M MPUMEHSATh M3yYCHHBIC MOHATHUS B IPOIECCEe
MIOUCKA PEIICHUs] MaTeMaTU4YeCKU COPMYIUPOBAHHOW MPOOIEMbl, MOJECTUPOBATh pealbHbIEe CUTyallUd Ha S3bIKE I€OMETPUH, UCCIEeNI0BaTh
MOCTPOCHHBIE MOJIEIIH C MCIIOJIb30BaHUEM IT'€OMETPUUECKUX MOHATUN U TEOpeM, amrmapara airedpsl; pears IpakTHYeCKHe 3a1auu, CBI3aHHbIE
C HaXOX/ICHUEM F€OMETPUICCKUX BEITMYNH.

TEMATHYECKOE INTAHUPOBAHUE



10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Konrpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Brenenue B ctepeoMeTputo 10 0 0
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 0
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneHnmnympHOCTb MPSIMBIX U 12 0 0
IJI0CKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1 0
3) MHororpaHHuKu 11 1 0
6 OOBEMBI MHOTOTPaHHUKOB 1 0
7 [ToBTOpEHME: CEUEHHUS], pACCTOSIHUS U YTJIbI 1 0
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0










IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgponbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE

padoThI padoTshI pecypenI

OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA,
npsimMasi, MI0CKOCTh, MPOCTPAHCTRBO.
[TpaBuia n3006pakeHust Ha PUCYHKaX: 1 0 0
n300pakeHMsI TIIOCKOCTEH, MapauIebHbBIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1miI0CKOCTH,
MNepeCCKaromuecsd 1nmpamMad U IjI0CKOCTb

IlonsTns: MEpeCCKaromurecs mI0CKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
N300paXeHIEe MHOTOTPAaHHUKOB Ha 1 0 0
PHCYHKaX, Ha MPOCKIIMOHHBIX YePTEKAX

HauanbHble cBeieHus 0 Ky0e v nupamue,
uXx pa3BeépTKu U Mozenu. CedeHus 1 0 0
MHOTOTPaHHHKOB

HauansHpie cBeeHUS O Ky6e " IupaMuze,

ux pa3BeépTku U Mozenu. CedeHus 1 0 0
MHOT'OI'PaHHHKOB

[TonsiTre 06 akcHOMaTHYECKOM
MIOCTPOECHHUHU CTEPEOMETPUU: AKCUOMBI 1 0 0
CTEpEOMETPUH U CIEACTBHS U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 HOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEpEOMETPUH U CIEICTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

9 IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsATHE 00 AKCHOMATHYECKOM

10 MOCTPOECHUHU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumMHoe pacrnonioxkeHue npsMbIX B

1 IPOCTPAHCTBE: IiepeceKaroIuecs,
napaielibHble U CKpellBaroLIecs
npsIMbIe
[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B

12 IIPOCTPAHCTBE: NapaJUIEIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX
HPSMBIX
[TapamienpHOCTD MPSAMBIX U INIOCKOCTEN B

13 npocTtpaHcTse: [lapamiensHOCTh IpsAMoOl 1
IJIOCKOCTH

14 VYruiBl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapayieabHOCTB TUIOCKOCTEN:
napasuiesIbHbIe MII0CKOCTH

18 CBolicTBa napajuleabHbIX IIOCKOCTEN

19 [Ipocreiimne npocTpaHCTBEHHbIE (PUTYPHI

HA TUIOCKOCTH: TETPadp, KyO,




napaiCJICIIUIIC

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceueHuit
KonTponpHas padora o Teme "IIpsimbie

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U IIIOCKOCTEN"
[TepnieHIUKYIAPHOCTD NPSAMON U

23 TUTOCKOCTH: TIEPIICHINKYJISIPHBIC TIPSMBIC B
IIPOCTPAHCTBE

24 [Tpsimble napamienbHble U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

o5 [IpsimMble napayenbHble U
NEePIEeHIUKYIIPHBIE K IIIIOCKOCTH

26 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH

97 [Tpu3Hak NeprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

28 Teopema o0 psIMOM NTEPIIEHANKYISIPHOU
IJIOCKOCTH

29 Teopema o0 psIMOM NTEPIIEHANKYISIPHON
MJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH
[leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 TJIOCKOCTH

39 [leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIIIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

33

34

35

[leprieHauKyNIAp ¥ HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT

IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp U HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT

HpHMOfI J0 IINIOCKOCTH

Vsl B MMPOCTPAHCTBE: YIroJI MEXKIY
HpHMOﬁ H IIJIOCKOCTBIO

36

37

38

JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yrjia
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:
IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IJIOCKOCTER

39

[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:
MPHU3HAK HEPIEHIANKYIIPHOCTH ABYX
IIJIOCKOCTEMN

40

41

[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:
MPU3HAK NEPIEHANKYIIPHOCTH ABYX
IIJIOCKOCTEMN

Teopema o Tpéx neprneHaANKyIsIpax

42

TeopeMa 0 TpEX MepneHANKYIApax

43

44

TeopeMa 0 TpEX MepHeHANKYIIApax

KonTponbHas pabora o Temam
"TleprnieHIUKYISPHOCTD MPSIMBIX U

wiockocTe" u "Yribel MeXAy OpSMBIMU U




II0CKOCTAMHA"

45

46

47

[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBIITYKJIbIEC U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

[Tpusma: n-yronpHas nmpu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; MIpsiMasi U HAaKJIOHHAS
MIPU3MBI;, OOKOBAsI U MOJIHAS TTIOBEPXHOCTH
MIPU3MBI

[Tapannenenunen, TpsIMOYTOJIbHBII
napasuieNienune1 U ero CBolcTBa

48

[Inpamuia: N-yrosapHas nUpaMuia, IpaHy U
OCHOBaHME IHPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTB ITUPAMU/IbI; IPABUIIBHAS U
yCcedy€HHas MUpaMuaa

49

[IpaBunbHBIE MHOTOIPAHHUKH: TOHSTHE
MPABUJIBHOTO MHOTOTPAHHUKA; TPaBUJIbHAS
IpU3Ma U MpaBUIbHAs MUPaMU/Ia;
NpaBUJIbHAS TPEYroJbHas MUpaMua u
NpPaBUJIBHBIN TETpa’ip; Kyo

50

IIpencraBnenre o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp 1
MUKOCa3IP.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOUYKH, NPSIMOM, TNIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B IUpamMuax,
napajuiejenunenax, NpaBuiIbHbIX
MHOT'OI'PaHHHUKAX




Brrunciaenue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

52 R 1 0 0
pE€Opa, TuaroHasu, yribl
[Tnomaae GOKOBOI MOBEPXHOCTH U IMOJTHON
53 MOBEPXHOCTHU NIPSIMON TIPU3MBI, TUIOIIATH 1 0 0
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH NIPABWIILHOW MHUPAMHUJIBI, 1 0 0
TeopeMa O IO OOKOBOH TOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 'I'<OHTp0J'IBHa$I pa6?Ta 10 TEMeE 1 1 0
MHororpaHHuKH
56 [Tonsitue 06 00bEME 1 0 0
57 O0BEM TUPaMHUTBI 1 0 0
58 O0BEM TUpaMHuIbI 1 0 0
59 O0BEM TUPAMHUTBI 1 0 0
60 O0BEM TUpaMHuIbI 1 0 0
61 O06BEM npU3MBbI 1 0 0
62 O0BEM pU3MBI 1 0 0
63 O06BEM npu3MBbI 1 0 0
64 KonTponbhas pabota no reme "OObEMBI 1 1 0
MHOTOTPaHHUKOB"
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITUS
65 3HaHui. [locTpoeHune ceueHuit B 1 0 0
MHOTOTPaHHHKE
66 [ToBTOpEeHuUe, 06001IeHNE CHCTEeMAaTHU3AIIUS 1 0 0

3HaHUU. BbIYKCIIEHHE PACCTOSIHUI: MEXKIY




ABYMSA TOYKaMH, OT TOYKHU OO HpSIMOfI, oT
TOYKH O0 IINIOCKOCTH, MEKIY
CKPCIIUBAOIHUMHUCA ITPAMBIMHA

67 Wrorosas kKoHTpOJbHAS paboTa

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. BeIunciieHUE yIiioB: MEXIY

68 CKPELIMBAOIIUMUCS MPSIMBIMH, MEXKITY
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTIIOB MEXKIY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68













