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HOACHUTEJBHASA 3AIIMCKA

Pabouast mporpamma yue6HOTO Kypca «l'eomerpusi» 6a3oBoro ypoBHs s oOydaromuxcs 10 kiacca pa3paboTaHa Ha
ocHoBe DenepaibHOIO TOCYJAapCTBEHHOTO OOpa30BaTEIbHOIO CTAHAApPTAa CpPEIHEro oO0IIero o0pa3oBaHUsA, C YYETOM
COBPEMEHHBIX MHPOBBIX TpPEOOBAHUMN, MPEABSBIAEMBIX K MaTEeMaTHUYECKOMY OOpa30BaHUIO, M TPaAULUNA POCCHUICKOTO
oOpazoBanus. Peanuzaiuss nporpaMMbl 00€CIIEUMBAET OBJAICHUE KIIOYEBHIMU KOMIIETCHIIMSIMH, COCTaBJISIONIMMH OCHOBY
JUISL CaMOPAa3BUTUS U HEMPEPHIBHOTO 00pa30BaHMs, IEIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO U IO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0yUYaIOIINXCA.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh ydeOHOro Kypca T€OMETpUM Ha YpPOBHE CpelHero oOiero oOpa3oBaHUs OOYCIOBJIEHA MNPAKTAYECKOU
3HaYUMOCTBIO METANPEIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB OOYUCHHS] TEOMETPHH B HAIPABICHUHU JTUYHOCTHOTO PAa3BUTHS
oOyuaroruxcsi, popmupoBanusi GyHKIIMOHATLHOM MaTeMaTHUYECKON IpaMOTHOCTH, U3YUYEHUS APYTHX YUYEOHBIX TUCIUTLINH.
PazButre y oOydarommxcs NpaBWIBHBIX MPEJACTABICHUN O CYIIHOCTA M MPOUCXOXKICHUHM T€OMETPUYECKUX aOCTPaKIUH,
COOTHOIICHUH PEATbHOTO W MJICATBHOTO, XapaKTepe OTPAKEHUSI MaTEMaTHIECKOW HAYKOH SIBJICHUN M MIPOIIECCOB PEaTbHOTO
MHUpa, MECT€ TE€OMETPUN B CHUCTEME HAyK W POJIM MATEeMAaTUYECKOTO MOJEITHPOBAHUS B HAYYHOM TO3HAHWM U B TPAKTHKE
CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHMS yHalUXCS, a TAK)KE KAueCTB MBILUICHUS, HEOOXOAUMBIX IS
aJlanTalii B COBPEMEHHOM OOIIIECTBE.

['eomeTtpust sBisieTcss OMHUM M3 0A30BBIX MPEIMETOB Ha YPOBHE CpeIHEro 00I1Iero o0pa3oBaHusi, TaKk Kak 00ecreurnBaeT
BO3MO>XHOCTh M3yU€HUs KaK TUCITUIUINH €CTECTBEHHO-HAYYHOW HANpPaBIEHHOCTH, TaK M TYMaHUTaPHOH.

Jlornueckoe MbIIIeHHe, GOPMUPYEMOE TIPU U3YUCHUH O0yUYaAIOIUMUCS MOHITHIHHBIX OCHOB T€OMETPUH U MTOCTPOCHUU
IETIOYKH JIOTUYECKUX YTBEP)KJIECHUHN B XOJI€ PEIICHUS] TEOMETPUUYECKUX 3aJ]]a4, YMEHHUE BBIIBUTATh M OMPOBEPraTh TUMIOTE3bI
HEMOCPEACTBEHHO HCIOIb3YIOTCS MPU PELICHUH 3a/1a4 €CTECTBEHHO-HAYYHOIO IIUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpueHTHUPOBATHCS B MPOCTPAHCTBE WUIPAET CYIIECTBEHHYIO POJb BO BCEX OONACTSIX NEATEIHHOCTH YEIIOBEKA.
OpueHTals yeinoBeka BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COLMAIIBLHOTO ObITHS, (popMa OTpaskeHUs
OKpY>KaroIller0 MHUpa, YCIOBHE YCIEIIHOTO MO3HAaHWs M aKTUBHOTO MpeobOpa3oBaHus AeiicTBUTENbHOCTH. OmnepupoBaHue



MPOCTPAHCTBEHHBIMH 00pa3aMu OOBEIMHSAET pas3Hble BHUIbI y4eOHOW M TPYJOBOW MAEATEIBHOCTH, SBISETCS OJHUM W3
npo(hecCHOHAFHO BAaXKHBIX KayeCTB, MOATOMY aKTyajbHa 3aaada (OPMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO
MBIIIJICHUSI KaK Pa3HOBUAHOCTH OOPa3HOTO MBIIUICHHS — CYHIECTBEHHOI'O KOMIIOHEHTAa B MOJTOTOBKE K MPAKTUYECKOU
JESTEIBHOCTH 110 MHOTHUM HaIIPaBICHUSIM.
[lens ocBoeHMs mporpaMMbl yaeOHOTO Kypca «['eomeTpus» Ha 6a30BOM ypoBHE 00y4YeHHST — 00IIe00pa3oBaTeIbHOE U
OOIIEKYIBTYpHOE pPAa3BUTHE OOYyYaIOMIMXCSA Yepe3 OOecreueHue BO3MOXKHOCTH TMPUOOPETEHHs] W HCIOJIb30BaHUS
CUCTEeMAaTUYECKUX TEOMETPUYECKHX 3HAaHUH U JEUCTBUH, CHEUU(PUUHBIX TEOMETPUH, BO3MOXKHOCTH YCIEIIHOTO
POJOJKEHUsT 00pa30BaHUs MO CIIEHUATLHOCTSM, HE CB3aHHBIM C TPUKIIAJAHBIM UCIIOIH30BAHUEM F€OMETPHH.
[IporpaMmma 1o reomeTpuu Ha 0a30BOM YpOBHE NpeaHa3HadeHa i OOydyaroluXcs CpeaHed IIKOJbI, He
WCIIBITHIBABIINX 3HAUYMUTEIBHBIX 3aTPYIHEHUI Ha YPOBHE OCHOBHOIrO 0011ero oopasoanus. Takum oOpazoM, oOydaronirecs
Ha 0a30BOM YPOBHE [OJDKHBI OCBOUTH OOIIME MaTeMAaTUYECKHME YMEHUS, CBSA3aHHBIE CO CHEUU(PHUKOW TEeOMETpUH U
HEOOXOUMBIE I KU3HU B COBpEMEHHOM oO1ecTBe. KpoMe 3Toro, oHM UMEIOT BO3MOXKHOCTh M3yYUTh T€OMETPUIO OoJjiee
ri1yO0Ko, €CIi B lajibHEHIIeM BOZHUKHET HEOOXOAUMOCTh B TEOMETPUUYECKUX 3HAHUSX B IPO(PECCUOHATILHON S TEIbHOCTH.
JlocTKeHHE LEeAM OCBOCHMsSI NMPOTPaMMbl OOECIEUMBAETCS PEIIEHUEM COOTBETCTBYIOLIUX 3aaay. [IpuopuTeTHBIMU
3a/1auaMu OCBOeHUs Kypca «['eomeTpumn» Ha 6a30BOM ypoBHE B 10 Kkiacce sBISIIOTCS:
e (opmupoBaHHE TPEACTABICHUS O TEOMETPUM KaK YacCTH MHPOBOM KyJIbTypbl M OCO3HaHWE €€ B3aMMOCBSI3U C
OKPYXKaIOIIUM MHPOM;

e (opMupoBaHUE TPEACTABICHHUS O MHOTOTPAHHUKAX M TeJlaX BpaIIeHUS KaK O BaXKHEUIIUX MaTEMaTHYECKUX
MOJIETISIX, TTO3BOJIIONINX OMUCHIBATH U U3yUYaTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (dopmupoBaHHEe yMEHHS pacro3HaBaTh Ha YepTEX)axX, MOJEISIX W B PEaTbHOM MHPE MHOTOTPAaHHUKH W Tela
BpAIllCHUS;

e OBJIAQJICHUE METOJIaMU PEIICHHMS 3a/]a4 Ha MMOCTPOSHUS Ha U300PAKEHUSIX MTPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuE yMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSATHSMH O MHOTOTPAHHHMKAX W TelaX BpaIIEHUS U HX
OCHOBHBIMHM CBOMCTBAaMU;

e OBJAJICHUE AITOPUTMAMH PEUICHHs OCHOBHBIX THIOB 3aaay; (OPMHUPOBAHHE YMEHHS TPOBOJIUTH HECIOKHBIC
JI0Ka3aTeJIbHbIE PACCYXACHUS B X0JI€ PELICHHS CTEPEOMETPUUECKUX 3a7a4 U 337a4 C MPAKTUYECKUM COJIEPKaHUEM;



e pa3BUTHE WHTEIUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOyYaronmxcsi, MO3HABATEIbHOW AaKTUBHOCTH,
HCCJIEIOBATEIbCKIUX YMEHUHN, KpUTUIHOCTH MBIIIIICHUS;

e (dopmupoBaHue (DYHKIIMOHAIBHON TPaMOTHOCTH, PEJIECBAHTHOW T€OMETPUU: yYMEHHE pPACIIO3HABATh IPOSBIICHUS
TC€OMETPHUYECKUX TIOHATHUH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEAbHBIX JKU3HEHHBIX CUTYallUsAX M TPU WU3YYCHHUU
IpYTUX Yy4eOHBIX NPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (OpMyIHpOBATh WX Ha S3BIKE
T€OMETPUHU U CO37aBaTh T€OMETPUICCKHE MOJICIH, IPUMEHSITh OCBOCHHBIN TE€OMETPUYECCKUI anmapar JjIsl perieHus
MPaKTUKO-OPUEHTHPOBAHHBIX 33/1a4, MHTEPIPETUPOBATH M OICHUBATH MOJTYyYEHHBIE PE3YIbTAThI.

OTnMYUTENHEHON 0COOEHHOCTHIO POTPAMMBI SIBIIIETCS BKIIOUEHUE B KYpPC CTEPEOMETPHUH B Havalle €ro u3y4eHus 3ajad,
perraemMbIXx Ha YpPOBHE HMHTYUTHUBHOIO TO3HAHUS, W OINPEACIEHHBIM 00pa3oM OpraHu3oBaHHash paboTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO W TPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYJIHPYET TMPOTEKAHWE WHTYUTUBHBIX
MPOIIECCOB, MOTUBUPYET K MaJbHEUIIIEMY H3yUYCHHIO TIPEIMETA.

[Ipeanoutenue oTnaéTCad HATISIHO-KOHCTPYKTUBHOMY METOAY OOY4EeHHS, TO €CTh TEOPETHYECKHUE 3HAHUS MMEIOT B
CBOECH OCHOBE YYBCTBEHHOCTh IMPEAMETHO-NPAKTUYECKON NEeATEeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEJICTABICHUN Y
yUaluxcsi B Kypce CTepeoOMETPUH MPOBOAUTCS 3a CUET PEIICHUS 3aJlay Ha CO3/IJaHKe MPOCTPAHCTBEHHBIX 00Pa30B M 3aj]a4 Ha
OTIepUpPOBAaHUE MPOCTPAHCTBEHHBIMU 0Opazamu. Cozmanue oOpaza mMpOBOAUTCS C OMOPOM HA HATJSAHOCTH, a ONEPHPOBAHUE
00pa3oM — B YCJIOBUSAX OTBIICUYEHUS OT HATJISAHOCTH, MBICJICHHOTO U3MEHEHUS €r0 UCXOTHOTO COIeP KaHUSI.

OcHoBHBIE conepkaTenbHble TUHUU Kypca «l'eomerpun» B 10 kiacce: «MHororpaHHUKn», «lIpsiMble U TJIOCKOCTH B
npoctpancTBe». DOpMHUPOBAHKUE JTOTHYECKUX YMEHUU paclpesiessieTcsl He TOJBKO O COAEPKATEIbHBIM JIMHHUSAM, HO U TIO
rojiaMm oOy4eHus: Ha YpOBHE CPEHEr0o 00111ero 00pa3oBaHus.

Copmepxanne 00pa30BaHHsA, COOTBETCTBYIOIIEEC TMPEAMETHBIM pe3ysibTaTaM OCBOCHUSA paboyeil MporpamMMBbl,
pacnpenenéHHBIM TI0 ToaM 00y4YEHUS, CTPYKTYPHPOBAHO TAKUM 00pa3oM, 4TOOBI OBIIAJICHUE TEOMETPUUCCKUMH TIOHITHSIMHU
¥ HaBBIKAMHU OCYIIECTBIISUIOCH MOCTEAOBATENFHO U MOCTYNATENbHO, C COOIIOICHUEM TPHUHIIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIIOYAJIMCH B OOIIYI0 CUCTEMY F€OMETPUUECKHUX MPEACTABICHUN 00YyJarONuXcsl, paciiupssi U yriayomsis e€,
o0pa3ys MpOYHbIC MHOYKECTBCHHBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3yuyenue reomerpun orBoauTcs 2 yaca B Henento B 10 kitacce, Bcero 3a roj o0yueHus - 68 yueOHbIX 4acoB.



COILEPKAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble ¥ MUIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHSATHS CcTepeoMeTpuu. Touka, mpsMas, MIOCKOCTh, MpOocTpaHCTBO. [loHsTHE 00 akcMOMaTHYEeCKOM
OCTPOCHUH CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3anmHoe pacrnosioskeHre MpsIMBIX B MPOCTPAHCTBE: MEPECEKAIONIUECs, apaiesIbHble U CKPEIIUBAIOIIUECS MPSAMBIE.
[TapanienbHOCTh MPSMBIX U IJIOCKOCTEM B MPOCTPAHCTBE: MapaiieibHbIE MPAMbIE B MPOCTPAHCTBE; MapaJlJIEIbHOCTh TPEX
MPSIMBIX; MAPAJUIENBHOCTh MPSAMOW M TUIOCKOCTH. YTIIBI C COHANpPAaBJICHHBIMU CTOPOHAMH; YIOJl MEXKIYy MpSMBIMH B
npocTpadcTBe. llapamienbHOCTh IIOCKOCTEW: TMapajulelibHble IIJIOCKOCTH; CBOWCTBA MAPAJJIEIBHBIX IJIOCKOCTEH.
[TpocTeiinne NpocTpaHCTBEHHBIE PUTYPHI HA TUIOCKOCTH: TETpa’Ap, KyO, Nmapajuiesienunel; IOCTPOCHUE CEYEHUM.

[TepnieHAUKYISIPHOCTh OPSIMOM M TUIOCKOCTH: TEPIEHIUKYJISIPHBIEC IPSMbIE B MPOCTPAHCTBE, MPSAMbBIC MapalljIeibHbIE U
MEPICHIUKYJISIPHBIE K IUIOCKOCTH, TMPU3HAK TEPIEHAUKYISIPHOCTH MPsIMOM M IUIOCKOCTH, TeOopeMa O MpsMoit
MEPIICHIUKYJISIPHON TIJIOCKOCTU. YTJIBI B MIPOCTPAHCTBE: YIOJI MEXIY MPSIMOM U IIOCKOCTHIO; ABYTPAHHBIA yTOJ, TUHEUHBIN
yroJ JBYrpaHHOTO yria. [leprneHauKynsip U HaKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10
MJIOCKOCTH, TPOCKLUSI (PUTYpPHI HA TUIOCKOCTh. [lepneHAuKyIIpHOCTh TJIOCKOCTEN: MPHU3HAK MEPIECHIUKYJISPHOCTH JIBYX
rockocTer. Teopema o TpEX NEPHEHIUKYISPax.

MHororpaHHuKH

[ToHdaTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAHHUKA, BBIMYKJIBIE W HEBBITYKIIbIE MHOTOTPAHHHKU;
pa3BEépTKa MHOrorpaHHuka. IIpu3ma: N-yronbHas mpu3Ma; rPaHd U OCHOBAHUS MPU3MBI, MpsSMas U HAKJIOHHAs MPU3MBI;
OOKOBas W MOJIHAsI TOBEPXHOCTH Mpu3Msbl. [lapannenenunesn, npsMoyroJibHbIM Mapajuiesienunes] u ero ceoicraa. [lupamuna:
N-yrojdpHas mUpamMuja, TPaHU U OCHOBAHHME MHUPaMUIbLI; OOKOBas W TOJHAs TMOBEPXHOCTh MUPAMUJbI; MpaBUJIbHAS U
yCeUY€HHasl TnupaMujia. OJIEMEHTbl MpU3Mbl W nHpaMuabl. [IpaBUiibHblE MHOTOIPAHHUKH: TMOHSATHE MPABUIBLHOIO
MHOTOTPAaHHHKA; MpaBWibHAs MpU3Ma W TpaBWIbHAs NUPaMUJA; MpPaBWIbHAs TPEYrojbHas MHUpPaMHUAA W MPABUILHBIN



teTpasap; kyO. IlpencraBienne o mpaBHIBHBIX MHOTOTPaHHHKAX: OKTadJp, AOJAeKa’Ap U ukocarap. CedeHHs MpU3MBI U
ITAPAMMUJIBL.

CuMmmeTprst B IIPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, INPSAMOM, IUIOCKOCTH. OJIEMEHTBI CUMMETPUHU B
NUpaMUAAX, HapAJIICIICINIIE1axX, IPABUIBHBIX MHOTOTPaHHUKAX.

Bbluucienue 3J€MEHTOB MHOTIOIPAHHHMKOB: pEOpa, AuaroHanu, yriel. I[lmomans OOKOBOM MOBEPXHOCTH M MOJHOU
MOBEPXHOCTU MPAMOW MPHU3MBI, IUIOIIAJb OCHOBAHMI, TeopeMa O OOKOBO IMOBEPXHOCTH NpsMOi mpusmbl. [linomians
OOKOBOI TOBEPXHOCTU W MOBEPXHOCTU MPABUIBHOW MUPaMUIbI, TEOpEMa O IUIOMAAN yced€HHON nmupamuibl. [lonarue 06
00béMe. OOBEM NMUpPaMUIbI, TPU3MBI.

[Tono6uble Tena B npocTpaHcTBe. COOTHOLIEHUS MEKTY TUIOLIAISIMU TOBEPXHOCTEN, 00BEMAMHU MTOT0OHBIX TEN.



IHINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOrpaMMbl yueOHOro nmpeamMera « MaTeMaTHKay XapaKTepU3yHTCs:

I'paxknanckoe BocniuTanue:

c(OPMUPOBAHHOCTBIO IPAKIAHCKON MO3UIMM OOYYaIOLIErocss Kak aKTUBHOIO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO
oO1iecTBa, MPEACTAaBICHUEM O MaTeMaTHYECKHX OCHOBaX (DYHKIMOHMPOBAHHS PA3IUYHBIX CTPYKTYp, SIBICHHI, TPOIEAYp
IPpaXJAHCKOTO obmiecTBa (BBIOOPBL, ONPOCHl W TMp.), YMEHUEM B3aUMOJCHCTBOBATh C COLMAIBHBIMH HHCTUTYTaMH B
COOTBETCTBHUM C UX PYHKLIMSIMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUICKON T'Pa)KIAHCKOM MIAECHTUYHOCTH, YBOXKEHHUS K MPOIUIOMY M HACTOSAIIEMY POCCUUCKON
MAaT€MaTUKH, LEHHOCTHBIM OTHOIIEHUEM K IOCTMIKEHHSM POCCUMCKMX MATEMATHKOB W POCCHHUCKOM MaTeMaTU4YECKOU
IIKOJIBI, K MCITOJIb30BAHUIO 3TUX JIOCTUKEHUH B APYTHX HAYKaX, TEXHOJIOTHUAX, chepax IKOHOMHKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYyXOBHBIX LIEHHOCTEN POCCUNCKOIO HapoJa; chOPMUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS, ITUUYECKOTO
IIOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JOCTH)KEHUM HAYKH M JEATEIIBHOCTBIO YUYEHOIO; OCO3HAHUEM
JUYHOTO BKJIaJa B MOCTPOEHHUE YCTOMYUBOTO OyAYyLIETO.

JcTeTHYecKoe BOCIIMTaHue:

ACTETUYECKUM OTHOUIEHHEM K MHpY, BKIJIIOYas 3CTETUKY MaTeMaTHMYECKHUX 3aKOHOMEpPHOCTEW, OOBEKTOB, 3ajad,
pELIEHNH, PacCyKACHUN; BOCIPUMMYUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHUSI MPUMEHITh MaTEMaTHUYECKHWE 3HAHUS B MHTEpecax 3J0pOBOTO M Oe3omacHOro obOpasa
’KU3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3[0POBBIO (3I0pOBOE MHUTaHUE, COANAHCHUPOBAHHBIA PEXHUM 3aHATHI U
OTIbIXa, peryjspHas (Qu3uueckass AakTUBHOCTH); (PU3MUECKOrO COBEPIICHCTBOBAHMS, INPU 3aHATHUAX CIHOPTHUBHO-
03JOPOBUTENBHOM NESITENBHOCTBIO.



Tpynosoe Bocniutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K pa3ndHbIM cdepam npodeccHoHaTHLHOM
NEATEeIbHOCTH, CBS3aHHBIM C MaTeMaTUKOM W €€ TPUJIOKCHUSMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BHIOOp Oyayiiei
npodecCui U pPeaTu30BbIBaTh COOCTBEHHBIC >KM3HCHHBIC IIJIaHBI; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTHYECKOMY
o0pa3oBaHUIO M CamMOOOpPa30BAaHUIO HA MPOTSHKCHUHM BCEH JKU3HU;, TOTOBHOCTHIO K AKTHBHOMY YYAaCTHIO B PEIICHHUH
MPaKTUYECKUX 33]1a4 MAaTeMaTHIECKOW HAPaBICHHOCTH.

IK0JIOrHYecKoe BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIbTYPhl, TOHUMAHUEM BIIMSHUS COIMATbHO-3KOHOMHUYECKUX IPOIIECCOB Ha
COCTOSIHHE TIPUPOTHON M COIMAIBHOM Cpebl, OCO3HAHHUEM IJI00aJIbHOTO XapaKTepa IKOJOTUUSCKUX MPoOJIeM; OpHUeHTAIUEH
Ha MPUMEHECHUE MaTEMaTHICCKUX 3HAHHUH JIUTS PEIICHUS 3a7a9 B 00JIaCTH OKPYIKAIOIICH Cpebl, TUTAaHUPOBAHUS TTOCTYIIKOB U
OIICHKH WX BO3MOJKHBIX ITOCJICACTBUH IS OKPYKAIOIICH CPEIbI.

IleHHOCTH HAYYHOTO NMO3HAHUSA:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOM
MPaKTUKHA, TOHUMaHUEM MaTeMaTHYeCKOM HayKdh Kak c]epbl YelIOoBEYECKOW JIEeATEIbHOCTH, OSTaloB €€ pa3BUTHSA U
3HAYUMOCTH JIUIS Pa3BUTHS ITUBHIN3AINH; OBJIAJICHUEM S36IKOM MATEMAaTHKH W MAaTEMaTHYCCKON KyJIbTypOl KaK CPEICTBOM
MMO3HAHUS MHPA; TOTOBHOCTBIO OCYIIECTBIIATH MPOSKTHYIO U UCCIIEIOBATEIBCKYIO IEATCIbHOCTh HHANBUIYATBEHO U B TPYIITIC.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpeIMETHBIC PE3yJIbTaThl OCBOCHHMS IPOrpaMMBI  ydeOHOro mpeaMera «MaTtemaTHKa» XapaKTepU3YIOTCS
OBJIAJICHUEM YHUBEPCAIbHBIMH HO3ZHABAMETbHBIMU OCUCMBUIMU, VHUBEPCANIbHLIMU KOMMYHUKAMUBHLIMU OeUCEUIMU,
VHUBEPCATIbHLIMU Pe2YTISIMUBHBIMU OetiCMBUIMUL.

1) Vhueepcanvhvie nosmasamenvhvle Oeticmeus, obecneuusaiom Gopmuposanue 6a3068blX KOSHUMUBHBIX NPOYUECCO8
obyuarowuxcs (0ceoenue Memooos8 NO3HAHUS OKPYAHCAIOWe20 MUpa, NPUMEHeHUe JI02UYECKUX, UCCAe008AMeNbCKUX Onepayui,
YMeHul pabomams ¢ uH@opmayueti).

ba3oBble Jiornueckue aeiicTBUA:



BBIABJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIEC MTPU3HAKA MAaTEMATUUYECKUX OOBEKTOB, MOHSATUM, OTHOIIEHUNA MEXIY
MOHATUSAMU;, (POPMYJIIMPOBATH OMpPENCIICHUsS TOHSATHN; YCTAaHABIMBATH CYIIECTBCHHBIH TMPHU3HAK KIAacCHU(UKAIUH,
OCHOBaHMS JJ1s1 0000IIEHUS U CPABHEHHU S, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYIUPOBATH U MIPEOOPA3OBBIBATH CYXKJICHUS: YTBEPAUTEIbHbBIE U OTPULIATEIbHBIC, CIUHUYHBIC,
YacTHBIE U OOIIKE; YCIOBHBIC;

BBISIBIIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MIPOTUBOPEYHS B (paKTax, JaHHBIX, HAOTIOJCHUAX H
YTBEPKICHUSIX;, PeIJIaraTh KPUTEPUH JIJIS1 BHISBICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUIA;

JienaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX W WHAYKTHBHBIX YMO3AKIIOYCHUH,
YMO3aKJIOUEHHU 110 aHAJIOTHUH;

MPOBOAUTL CAMOCTOSATENIBHO JI0KA3aTeIbCTBA MAaTEMAaTHUUYECKUX YTBEPXKIAEHUU (MpsSAMbIE U OT MPOTHUBHOIO),
BBICTpAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBO/IbI;

BBIOMpATh CrOco0 perieHus yueOHOHM 3a1adu (CpaBHMBATh HECKOJIBKO BapHUAHTOB PEIICHUS, BbIOMpaTh Hauboliee
NOAXOJAIIUNA C Y4ETOM CaMOCTOSITEIbHO BBIACIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBare/bCKHe JAeiiCTBUSA:

HCITOJTB30BaTh BOMPOCHI KaK MCCAEAOBATEILCKUI HHCTPYMEHT TTO3HAHUS, (hOPMYIUPOBATH BOIIPOCHI, (DUKCUPYIOIINE
IPOTHBOpPEYUHE, POoOIeMy, yCTaHABJIMBATh MCKOMOE M JaHHOE, ()OPMUPOBATH THIOTE3y, apTyMEHTHPOBATh CBOIO
MO3UIINIO, MHCHHE;

MPOBOJIUTH CaMOCTOSITEIIBHO CIJIAaHUPOBAHHBINA HDKCIIEPUMEHT, HWCCJICIOBAHHUE 110 YCTAHOBICHHUIO OCOOCHHOCTEH
MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, IPOIECCa, BBIIBICHUIO 3aBHCHUMOCTCH MeEXAy OOBEKTaMH, SBICHHUSIMH,
MPOIIECCAMU;

CaMOCTOSITeNIbHO  (hopMynHpoBaTh OOOOIIEHHUS W BBIBOJABI 10 pe3yJibTaTaM IPOBEAEHHOTO HAOJIOICHMUS,
MCCJICIOBAHMSI, OIEHUBATH IOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHMI;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIJIBUTATh MPEAINOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHUSX.

Pabora ¢ ungopmanmeii:



BBISIBIIATH JIe(hUIUTH HHGOPMAIINH, TAaHHBIX, HEOOXOMMMBIX JIJII OTBETA HAa BOMPOC U JIJISl PEIICHUS 3a/1a4H;
BBIOMpPATh HMH(POPMAIMIO W3 HWCTOYHWKOB PA3JUYHBIX THIOB, aHAIM3UPOBATh, CHCTEMATH3UPOBATh |
UHTEPIPETUPOBATH MHGOPMALIMIO PA3TMYHBIX BUI0B U (DOPM MpeICTaBICHUS;

CTPYKTYPHUPOBATh MHPOPMAILIUIO, IPEACTABIATE €€ B Pa3IMYHbBIX (OpMax, HILTIOCTPUPOBATH rpaduyeCcKu;

OLICHMBATh HAAEKHOCTh HH(OPMALIUY TTO CAMOCTOSATEIBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) VHuueepcanvhvie KOMMYHUKAMUGHbBlE Oelicmeus, o0becneyusaiom coopmMuposaHHOCmMy COYUATbHBLIX HABLIKOG
00yYaAOUUXCHL.
OO0wmenue:

BOCIIPUHUMATh U (POPMYIHUPOBATh CYXKJEHHUS B COOTBETCTBUHM C YCIOBUSMH M LEISIMU OOIIEHUS; SCHO, TOYHO,
rPaMOTHO BBIPAXKATh CBOIO TOUYKY 3PEHHSI B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIIeHUs
3a/1a4yi, KOMMEHTHUPOBATh MOJyYEHHbBIN PE3YyJIbTAT;

B XO0Jl¢ OOCYXJEHHs 3aJaBaThb BOIPOCHl IO CYIIECTBY OOCYXJIaeMOM TeMbl, MpOOJIEeMbl, pelaeMoi 3ajaud,
BBICKA3bIBATh WJICM, HAIICJICHHBIE HA TMOWCK PEUIECHUS;, COIMNOCTaBISITh CBOM CYXIEHUA C CYXKICHUAMH JPYTHX
YYaCTHUKOB JIMAjora, OOHApYXKMBATh pa3jM4Me U CXOJCTBO IMO3WIMM; B KOPpPEKTHOH Qopme G(HopMyIHpoBaTh
pa3HOIIIACHS], CBOU BO3PAKEHUS;

MIPEACTABISATh PE3YJIbTaThl PEIICHUS 3aJaud, HKCIIEPUMEHTA, MCCIIEOBAaHUs, POEKTA; CAMOCTOSTENBHO BBHIOMPATH
(dbopMat BBICTYTUICHHSI C YIETOM 3a/1a4 MIPE3EHTAIMK U OCOOEHHOCTEH ayIUTOPHUH.

CoTpyaHuvecTBo:

MMOHUMATh ¥ MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHTHOW M WHIWBHIYAIBHOW PabOThI MPU PEIICHUH YYeOHBIX 3a1ad;
MIPUHUMATh I1€JTb COBMECTHOU JEATEILHOCTH, TIIAHUPOBATh OPTaHU3aIUI0 COBMECTHON pabOThI, pacpeIesITh BHIbI
paboT, 1OroBapuBaThCs, 00CYKIAATh MPOIIECC U PE3YIbTAT PabOTHI; 0000IIaTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (0OCYXJIeHHs, OOMEH MHEHHW, «MO3TOBBIC IITYPMBD» U WHBIC);
BBITIOJIHSTh CBOIO YacTh PabOThl M KOOPAMHHUPOBATH CBOW JIEHCTBUS C JIPYTUMHU YJI€HAMU KOMAaHJbI, OIICHHBATh
KauyeCTBO CBOETO BKJIaJla B OOIINI MTPOTYKT MO KPUTEPUSIM, CPOPMYIMPOBAHHBIM YI4aCTHUKAMH B3aUMOJICHCTBUAI.

3) Vuueepcanvuvie pecynamugnsle Oelicmaus, 0becneuusarom GopmMupo8aHue cmvlCl08biX YCMAHOBOK U HCUZHEHHBIX
HABbIKO8 TUYHOCTU.



Camoopranusanus:

e COCTAaBIIATH IUIAH, AITOPUTM PEUICHHS 3a/1a4H, BBIOMPATh CIIOCO0 pelIeHus ¢ Y4ETOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ YYETOM HOBOU
uH(pOpMaInu.

CaMOKOHTPOJIb:

e BJIAJICTh HAaBbIKAMH IIO3HABATEIHLHON pe(IEeKCHH KaK OCO3HAHHS COBEPIIAEMBIX JEHCTBHA W MBICIUTEIBHBIX
MIPOLIECCOB, UX PE3YyJbTATOB; BJIAJAETh COCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIA MpoOLecca U pe3ysIbTaTa pelIeHUs
MaTEeMaTUYECKOM 3a/1auu;

e MPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUU 33a4¥, BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh
Ha OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJIHOCTEMH;

e OLEHMBATh COOTBETCTBUE pe€3yJbTaTa L€ U YCIOBHUSM, OOBSICHATh MPUYUHBI JOCTHKEHUS WIM HEJOCTHKECHHS
pE3yNbTATOB JIEATEILHOCTH, HAXOAUTh OLIMOKY, 1aBATh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEIMETHBIE PE3YJIBTATDI
10 KITACC

OneprpoBaTh NOHATUSAMHU: TOUYKA, PAMas, IIIOCKOCTb.

IIprMEHATH aKCUOMBI CTEPEOMETPHUM U CIIEICTBUS U3 HUX IPU PELLICHUU F'€OMETPUUYECKUX 3a1ay.

OnepupoBath MOHATUSMH: NTAPATUIETBHOCTD U NEPIEHAUKYIIPHOCTD MPSAMBIX U INIOCKOCTEN.

KnaccuduimpoBats B3auMHOE pacrooKEeHUE MPSMBIX U TIIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBarh MOHATUSMU: JBYTPAHHBIN YroJl, FpaHU JABYTPaHHOTO yrija, peOpo ABYTPAHHOIO yria; JIMHEWHBIH Yol
JIBYI'PAHHOTO YyIJja; pajyCHas Mepa ABYI'PAHHOIO yria.

OnepupoBarh MOHATHUAMH: MHOTOTPAHHUK, BBITYKJBIM M HEBBITYKIbII MHOTOTPAHHUK, 3JEMEHThl MHOTOTPAaHHUKA,
IIPAaBUJIBHBIM MHOTOI'PAHHUK.

Pacnio3HaBaTh OCHOBHbBIE BU]IbI MHOTOTPAaHHUKOB (TUpaMuia; Mpru3Ma, NpsMOyToabHBIN Mapaienenunes, Kyo).



KnaccuduimpoBaTe MHOTOTpaHHUKH, BBIOMpass OCHOBAHUA JJiA KJIACCH(PHUKAIMK (BBIMYKJIbIE W HEBBITYKIbIE
MHOT'OTPAHHHMKH; TPaBUJIbHbIE MHOIOTPAaHHUKH; MPSMBIE U HAKJIOHHBIE TPU3MBI, TAPAJUICICITUIIE/bI).

OnepupoBath NOHATUAMHU: CEKYIAs INIOCKOCTh, CECYEHHE MHOTOTPAHHUKOB.

OOBACHATD NPUHLIUIIBI IOCTPOEHUS CEUYEHUH, UCII0NIb3Ysl METOJT CIIEIOB.

CTpouTh Ce€4YeHHs] MHOTOTPAHHUKOB METOJOM CJIEIOB, BBINOJHATH (BBIHOCHBIE) IIJIOCKHME YEPTEXKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

PemaTe 3a1auM Ha HaxOXKJIEHUE T€OMETPUYECKMX BEJIMYMH MO 00pas3lamM WM alropuTMam, MPUMEHsS U3BECTHBIE
aHAJIUTUYECKUE METO/bl NMPU PELICHUM CTAaHAAPTHBIX MAaTEeMATUYECKUX 3a/lad Ha BBIYHUCIICHHE PACCTOSHUN MEXIY IBYMs
TOYKaMH, OT TOYKH J0 IIPSIMOi, OT TOYKH JI0 IUNIOCKOCTH, MEXKY CKPELIMBAIOIIUMHUCS IPSIMBIMU.

PemaTe 3a1auM Ha HaxOXKJIEHUE T€OMETPUYECKMX BEJIMYMH MO 00pa3uaM WIH ajlropuTMaM, MPUMEHSS H3BECTHBIE
AHATUTHYECKME METOJbl NpPH PEUNIeHUH CTaHAAPTHBIX MATeMAaTHYECKUMX 3a7ad Ha BBIYUCICHHE YIJIOB MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMU, MEXAY IIPSAMOM U INIOCKOCTBIO, MEXY IIJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Bobruncnsate 00BbEMBI M IUIOIIAAM MOBEPXHOCTEH MHOIOTPAHHUKOB (IIpU3Ma, NMUpamMHaa) ¢ NpPUMEHEHUEM (OopMyI;
BBIUUCIISATh COOTHOLICHUS MEXKAY IUIOMIAIIMU TOBEPXHOCTEH, 00bEMAMHU MTOTI00HBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh NOHATUSAMU: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH; LIEHTP, OCh U IJIOCKOCTh
CUMMETPUU UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(POPMALIMIO O MPOCTPAHCTBEHHBIX M'€OMETPUUECKHUX (UTypax,
IIPE/ICTABJIICHHYIO HA YEPTEXKAX U PUCYHKaX.

[IpumeHsATh reomeTpuyeckre (PakThl ISl PEIICHUs CTEPEOMETPUYECKHX 3a/lay, MPEAINOoJIaralliiX HECKOJBKO I1aroB
pElIeHus, €ClId yCIIOBUS MPUMEHEHHUs 3a1aHbl B ABHOU (popme.

[IpuMeHsATh mpoCTeillIne MNPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMbI TPH PpELIECHUHU
CTEPEOMETPUUECKUX 3aaY.

[IpuBoANTH MpPUMEPH MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOJE W KU3HU, PACIIO3HABATH IMPOSIBJICHUE 3aKOHOB
r€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MOJyYEHHbIE 3HAHMS HA MPAKTUKE: aHAJTU3UPOBATh PeabHbIe CUTYallU U MPUMEHSTh U3YYEHHbIE MOHATHS
B IIpOLIecCe TIOUCKA PEIICHUs MaTeMaTHYEeCKH CPOPMYITUPOBAHHOM MPOOIEMBbI, MOJEIUPOBATh peabHbIE CUTYallut Ha SI3bIKe



reoOMCTpHH, UCCIICAOBATL ITOCTPOCHHBLIC MOJCIIN C UCIIOJIb30BAHNCM I'COMCTPUICCKUX MMOHSITUH U TCOPEM, aIlmapara anre6pH;
peuaTth NPAKTUICCKUC 3ada491, CBA3aHHbIC C HAXOKACHUCM I'COMCTPHUYCCKNX BCIIMIHNH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapaniensHOCTh MPSMBIX U IIIOCKOCTEN
3 [lepneHUKYISIPHOCTD MIPSMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

OCHOBHbIE TOHATHUSI CTEPEOMETPUU: TOUKA,
npsiMasi, TI0CKOCTh, MMPOCTPAHCTBO.
[TpaBuia n3006pakeHust Ha PUCYHKaX:
M300paxeHHsl MII0CKOCTEH, MapaiebHbIX
IPSIMBIX (OTPE3KOB), CEPEIHBI OTPE3Ka

IlonsTus: NnepeceKaromuecs 1miI0CKOCTH,
NnepeceKkarommecsa npsamas 1 rmiIoCKOCTb

[HonsTus: MepeceKkarommecs mI0CKOCTH,
nepecekarommecs npamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOT'OrpaHHUKAMH,

I/I306pa)KeHI/IC MHOT'OT'PAaHHUKOB Ha
PUCYHKaX, Ha MPOCKIHUOHHBIX YCPTCIKAX

Hauanpubie cBeienns o kyoe u nupamuse,
uxX pa3BEPTKU U Mojenu. CeueHus
MHOTOTPaHHUKOB

HavanpHbIe cBeeHus 0 KyOe U mupamMusie,
UX pa3BEPTKU U Mojienn. CedeHus
MHOTOTPAaHHUKOB

ITousiTue 00 aKCHOMAaTHYECKOM
MOCTPOCHUHN CTCPEOMECTPUN: AKCUOMBI




CTEPEOMETPUH U CIIEICTBUSA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM

8 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH H CIEJCTBHUS U3 HUX
[TonsATHE 00 aKCHOMATHYECKOM

9 HOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUH U CIECTBUS U3 HUX
[TonsTHE 00 aKCHOMATHYECKOM

10 HOCTPOCHUU CTEPEOMETPUH: AKCHOMBI
CTEpEOMETPUH U CIECICTBHS U3 HUX
B3anMHOE pacnosiokeHue NpsiMbIX B

11 IIPOCTPAHCTBE: NIEpECeKaroImecs,
napaielibHble U CKpellBaroLIecs
npsMble
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

12 MPOCTPAHCTBE: NapauIebHbIE MIPSIMbIE B
NPOCTPAHCTBE; MAPALIETBHOCTD TPEX
HPSMBIX
[TapannenbHOCTb NPSAMBIX U TJIOCKOCTEN B

13 npoctpanctse: [lapamiensHoCTh NpsMoii 1
IJIOCKOCTH

14 VYTibl ¢ COHaNpaBlIeHHBIMU CTOPOHAMHU

15 Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE

16 VYron Mexy NpsMbIMU B IPOCTPAHCTBE

17 [TapayeapHOCTh IIOCKOCTEH:
napajesbHble TIOCKOCTH

18 CBoiicTBa mapaylIeIbHBIX TIIOCKOCTEH

19 [Ipocreiime npocTpaHCTBEHHBIE PUTYPHI




Ha TUIOCKOCTHU: TETPadIp, KyO,

napauleJIeunes

20 [TocTpoenne ceueHmii

21 [TocTpoenue ceueHuit
KonTponpHas padora o Teme "IIpsimbie

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPAMBIX U IIIOCKOCTEN"
[TepnieHIUKYIAPHOCTD NPSMON U

23 TUTOCKOCTH: TIEPIICHINKYIISIPHBIC TIPSIMBIC B
IIPOCTPAHCTBE

24 ITpsimble napamienbHble U
NEPIEHIUKYIIIPHBIE K IIJIOCKOCTH

o5 [Ipsimble napasenbHble U
NEePIEeHIUKYIIIPHBIE K IIIIOCKOCTH

26 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH

97 [Tpu3Hak NeprneHuKyIIpHOCTH IPSIMON U
IJIOCKOCTH

28 Teopema o0 psIMOM NEPIIEHANKYISIPHON
IJIOCKOCTH

29 TeopeMa 0 IpsAMO¥ NTEPIIEHAUKYIIPHOU
IJIOCKOCTH

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

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 TJIOCKOCTH

32 [leprieHauKYNISAp M HAKIOHHBIE: PACCTOSHUE




OT TOYKHU OO INIOCKOCTH, paCCTOAHUEC OT
HpHMOfI J0 IINIOCKOCTH

[lepnienquKysip U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHAE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepieHIUKYIIAp U HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YIOl MEXKAY
IPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYT'PaHHOI'O yIJla

37 JIByrpaHHbIN yroJi, TMHEHHBIN yroi
JIBYTPAHHOI'O yIJIa
[TeprieHIUKYJIAPHOCTD MIIOCKOCTEM:

38 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTER
[IeprieHAMKyYIAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIEHANKYISIPHOCTH JBYX
IJIOCKOCTER
[IeprieHAMKyYIAPHOCTD INIOCKOCTEN:

40 MPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTEN

41 TeopeMa 0 TpEX nepneHAUKYIIApax

42 Teopema o Tpéx nmepneHAUKYIIpax

43 TeopeMa 0 TpEX nepneHAUKYIIApax

44 KonTponbHas pabora o Temam

"TleprnieHIUKYJISPHOCTD MPSIMBIX U




wiockocTe" 1 "YIibl MeXAY OPSIMBIMU U
IUIOCKOCTSAMU"

45

[IoHATHE MHOTOIrpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBIITYKJIbIEC U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOI'OI'PAaHHHUKA

46

47

48

[Tpusma: nN-yronpHas nmpu3Ma; rpaHu U
OCHOBaHUS MIPU3MBI; TIpsiMasi U HAKJIOHHAs
PU3MBbI, OOKOBAsI U MOJIHASI TIOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, IpSIMOYTOIbHBIHI
napasuieNienue/ U ero CBolcTBa
[Tupamuna: N-yronpHas nupamuia, TpaHy u
OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJTHAS
MOBEPXHOCTh MTUPAMU/IBL; TPABIIIbHAS U
yceu€HHas TUpaMuIa

49

50

HpaBI/IJ'II)HI)IG MHOFOl”paHHI/IKI/II IIOHATHUC
MPaBUIILHOTO MHOTOIPAHHMKA; TpaBUJIbHAS
MpU3Ma U MpaBUJIbHASA MUPAMU/JIA;
MpaBUJIbHAs TPEYroJIbHAS MUPAMUIA U
MPAaBUIIBHBIN TeTpadip; KyO
IIpencraBnenre o mpaBUIbHBIX
MHOTOIPAaHHUKAX: OKTa’dAp, A0JAEKAdIPp U
MUKOCa3IP.

51

CummeTpus B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEIIBHO TOYKH, MPSAMOM, TNIOCKOCTH.
DNeMEeHTbl CUMMETPUH B MUpaMuax,
napajuieienuneax, paBuIbHbIX
MHOT'OI'PaHHHUKAX




Brlunciaenue 31eMeHTOB MHOTI'OT'PaHHUKOB:

52 . 1
pEOpa, TuaroHaiu, yribl
[Tnomaae GOKOBOI MOBEPXHOCTH U IMOJTHON
53 MOBEPXHOCTHU NIPSIMON TIPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MIPABIIILHOW MUPaAMUJIBI, 1
TEopeMa O TUIOIAI OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 KonTponbhas pabota no teme 1
"MHororpaHHuku"
56 [Tonsitre 06 06BEME 1
o7 O0bEM upamMuIbl 1
58 O0BEM TUpaMu bl 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHuIbI 1
61 O0BEM TTPU3MBI 1
62 O06BEM npu3MBbI 1
63 O0BEM TTPU3MBI 1
64 Konrtponbnas pabora no reme "O6bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHmEe, 0600IIEHNE CUCTEMATH3AITHS
65 3HaHui. [TocTpoeHune ceuennii B 1
MHOTOTPaHHHUKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHIS
66 3HaHWH. Berancienne paccTosTHAN: MEXITY 1

ABYMSA TOYKaMH, OT TOYKHU JO HpﬂMOfI, oT




TOYKH OO0 IMIIOCKOCTH, MCIKIY
CKPCIIUBAOIHUMHUCS ITPAMBIMHA

67 Hrorosast KoHTpOJIbHAS paboTa

[ToBTOpEHME, 0000IICHNE CUCTEMATU3AIIHS
3HaHUW. BeIuncClieHUE yIII0B: MEXIY

68 CKPEITUBAIOIIMMHUCS TIPSIMBIMH, MEXKTY
MPSIMOM M TNIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJIOB MEXKIY TIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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