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INOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma yudeOHOro mnpenmera «I'eomerpus. ba3oBblii ypoBeHb» pa3zpaboTaHa ¢
yuéToM paboueil mporpaMMbl BOCIIUTAHUS B YaCTH JOCTIKEHHS 00yJarOIIUMUCS TUIAHUPYEMBIX
JIMYHOCTHBIX PE3YJIbTATOB.

Peanuzanus yuebnoro mpeamera «l'eomerpus. ba3oBblii ypoBeHB» mHpeaycMaTphBacT
IPUMEHEHHE IEKTPOHHOI0 OOyuYeHMsI; NMCTAaHLMOHHBIX 00pa30BaTe/bHbIX TEXHOIOIUH, B TOM
YHCIIe TPU MPOBEACHUN YUEOHBIX 3aHATUHN, MPAKTUYECKUX padoT, MPOMEKYTOYHOH aTTeCTallH,
TEKYLIEro KOHTPOJIS YCIIEBAEMOCTM M MTOTroBOH arrectauuu oOyuaroumxcs. Ilpu stom
UCIIOJIB3YIOTCS roCyJlapCTBEHHBIE UH(POPMALIMOHHBIE CHUCTEMBI, CO3/1aBacMble,
MOJIEPHU3UPYEMBIE U IKCIUTyaTUPyEMBbIE Ul peaan3aly o011eo0pa3oBaTeIbHbIX IPOrPAMM.

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpus» 6a30BOr0 ypoBHS JJIsi 00YJaIOLIHXCS
10 —11 xmaccoB paszpaboraHa Ha ocHOBe DenepabHOrO rOCYIapCTBEHHOTO 00Pa30BATEILHOTO
CTaHJapTa CPeIHEro oOmero oopa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
NPEIBSBISEMBIX K MaTeMaTHYeCKOMYy OOpa30BaHUIO, M TPATUIMIA POCCHICKOTO OOpa30BaHMSL.
Peaﬂmaunﬁ ImporpaMmabl o0ecIieynBaeT OBJIAJICHUC KJIIIOYCBbIMHU KOMIICTCHIIUSIMU,
COCTABIIIIONIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IIEIOCTHOCTh
OOIIEKYJIbTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH OOYYaOIIHXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eGHOro Kypca IeOMETpUM Ha YpPOBHE CpPEAHEro oOIIEro oOpa3oBaHUs
00ycJIOBJI€Ha MPAKTUYECKON 3HAYMMOCTBIO METANpeIMETHBIX M IPEeIMETHBIX Ppe3yJbTaToB
00y4eHHs] TEOMETPHH B HANpPaBJICHUU JIMYHOCTHOIO Pa3BUTHs OOydaromuxcs, (OpMHPOBAHUS
(GYHKIIMOHAJIBHOW MaTeMaTH4YeCKONM I'pPaMOTHOCTH, M3Y4YEHHS JAPYrUX Y4eOHBIX JUCLMILIUH.
Pa3zButne y oOydaroumiuxcsi MpaBUIBHBIX MPEICTABIEHUH O CYIIHOCTH U HPOUCXOXKIACHUU
reOMEeTpUYECKUX aOCTpaKLUi, COOTHOIIEHUH PEabHOTO U UJEATbHOI0, XapaKTepe OTpasKeHHs
MaTE€MaTU4YeCKOW HAyKOM SIBIIEHUH M IPOLECCOB PEATBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HAayK M pOJIM MaTE€MaTHYEeCKOr0 MOJCIMPOBAHMS B HAy4YHOM IIO3HAHWHM M B IIPAKTHKE
crocoOCTBYeT (OPMHPOBAHMIO HAyYHOIO MHPOBO33PEHUS YUaIlMXCs, a TakXke KadyecTB
MBILIEHHS], HEOOXOAUMBIX JUIS aJaNTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomerpus sBisieTcsi OOHMM K3 0a30BBIX IPEIMETOB HAa YPOBHE CPEIHEro OOILEero
0o0pa3oBaHus, TaK KaK OOEClEeYMBAET BO3MOYKHOCTb M3Y4EHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4HOU HAIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIUIeHHE, (HOpMUPYyeMOe MpH H3YyYEHHH OOYYaIOUUMMCS MOHSATHHHBIX
OCHOB TE€OMETPUM H MOCTPOCHMM UENOYKH JIOTHYECKUX YTBEPKICHUHW B XOJ€ pELICHUS
F€OMETPUYECKUX 3aJad, yYMEHHE BBIJBATaTh M ONPOBEPrarb T'MIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSL IIPU PELICHUM 3aJa4 E€CTECTBEHHO-HAy4YHOIO IUKJIA, B YaCTHOCTH M3 Kypca
bu3uKH.

YMeHne OpHEeHTHPOBAaTbCA B IIPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCEX
o0nacTsax HesTeabHOCTH 4denoBeka. OpueHTalusi yeloBeKa BO BPEMEHM M IPOCTPAHCTBE —
HEOO0XO/IMMOE YCIIOBHE €ro COIMAJIbHOrO OBbITHS, (hopMa OTpaKeHHS OKPYXKAIOIIEro MHUpa,
YCIOBHE  YCHEIIHOTO TIO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHHs — JACHCTBUTEIBHOCTH.
OnepupoBaHue IPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIUHAET pa3Hble BUAbI Y4€OHOH U TPYJOBOI
NESITEIbHOCTH, SBISETCA OJHUM M3 NMPO(ECCHOHANBHO BaKHBIX KadyecTB, IMO3TOMY aKTyalbHa
3agada (OPMHUPOBAHUS y OOYUYAIOMIMXCSl MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTU



00pa3HOTO MBINIICHUS — CYIIECTBEHHOTO KOMIIOHEHTAa B MOJTOTOBKE K IPaKTHYECKOH
JESITEILHOCTH 110 MHOTUM HAIPABJICHUSM.

Llenb ocBOEHMSI MpOrpaMMbl yueOHOTo Kypca «[ eomeTpusi» Ha 6a30BOM ypOBHE 00yUeHUS
— 001meo0pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOIIMXCS Yepe3 0OecleueHHe
BO3MOXKHOCTH HPUOOPETEHUS] U HCIOJIb30BaHUS CUCTEMATHYECKUX T'€OMETPUUCCKUX 3HAHUH H
NecTBUH, CIeU(pUYHBIX TEOMETPUH, BO3SMOXXHOCTH YCIIEUTHOTO IIPOI0JDKEHUsT 00pa30BaHuUs 10
CHELUHATBHOCTSM, HE CBA3aHHBIM C NMPHUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPUU.

[lporpamma mo reomeTpuu Ha 0a30BOM YypPOBHE MpeaHa3HadeHa JUIs OOy4arol[uxcs
CpelHEH IIKOJBbl, HE HCHBITHIBABIIMNX 3HAYUTEIBHBIX 3aTPYAHEHHH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JOJIKHBI OCBOUTH
o0mre MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPHH U HEOOXOIUMBIE IS
KM3HU B COBPEMEHHOM o01ecTBe. Kpome 3Toro, OHM IMEIOT BO3MOYKHOCTh U3yYHTh T€OMETPHIO
Oosiee TIIy0OKO, €ciM B JabHEUIIEM BO3HHKHET HEOOXOIUMOCTh B T€OMETPUYECKUX 3HAHUSX B
po(hecCUOHATIbHON e TENbHOCTH.

JlocTrokeHue e OCBOCHUS MPOrpaMMBbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOIIMX
3anad. [IpuopureTHpiMu 3a1a4aMu ocBoeHUs Kypca «I'eomerpun» Ha 6azoBoM ypoBHe B 10—11
KJIaccax SIBISIOTCS:

e (opMHUpOBaHHE IMPEICTABICHHS O TEOMETPHH KaK YacTH MHUPOBOH KYJIBTYPHI U

OCO3HaHUE e€ B3aMMOCBSI3U C OKPYKAIOIIM MHPOM;

e (opMupOBaHHE NPEACTABICHHUS O MHOTOTPaHHHKAaX M Tejlax BpalleHUs Kak o
BOKHEHIINX MaTEeMAaTUYECKUX MOJIENSX, MO3BOJISIONINX OIMHMCHIBATH M U3y4aTh Pa3sHbIE
SIBIICHHUS OKPY’KAIOIIETO MUPA;

e (opMupoBaHHE YMEHHs paCIO3HABaTh Ha YEPTEXkKax, MOJEISAX M B PEaTbHOM MHUpE
MHOTOTPAaHHHKH U TeJla BpaIlleHHS;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha TIOCTPOCHHS Ha HW300paKeHHIX
IPOCTPAHCTBEHHBIX (QUTYD;

e (opMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMHU IOHSATHSMH O MHOTOTPAaHHHKAX H
TeJIaX BpallleHUsl U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE aJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (opMHUpOBaHHE yMEHUS
IOPOBOJIUTH  HECIOKHBIE  JIOKa3aTeNbHBIE  pAacCy)KJCHHS B  XOJA€  peIICHUs
CTEPEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® Dpa3BUTHE MHTEIUIEKTYAIbHBIX W  TBOPYECKHX CcHocoOHOcTell  o0yvaromumxcs,
MO3HABATEIbHOM aKTUBHOCTH, UCCIIEA0BATENLCKUX YMEHUH, KPUTHYHOCTH MBIIIUICHUS;

e (opmupoBaHue (PYHKIMOHAIBHOM TPaMOTHOCTH, PEJICBAHTHOW TIE€OMETPUHU: YMEHUE
pacrio3HaBaTh MPOSBICHUS TEOMETPUUYECKHIX TIOHATHIA, 00BEKTOB U 3aKOHOMEPHOCTEH B
pearbHBIX JKU3HEHHBIX CUTYAIMsSX W TPU H3YYCHHH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJICHUS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEW, (OpMYIMpOBAaTh UX Ha S3bIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOCHHBIN
TEOMETPUYECKU  ammapar s pemeHus MPaKTUKO-OPHEHTHPOBAHHBIX — 3aj1ad,
MHTEPIIPETHPOBATH U OI[CHUBATH MOJTYYCHHBIEC PE3yIbTATHI.

OTnrunTeNbHON 0COOCHHOCTHIO MPOTPAaMMBI SBJISIETCSI BKIIOUEHHE B KYyPC CTEPEOMETPUH
B Hayalle €ro M3yuYeHHs 3aJad, pellacMblX Ha YPOBHE WHTYUTHBHOTO TIIO3HAHUS, U
orpeneNéHHBIM 00pa30M OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIIIICHUS, CTUMYJIHPYET NPOTEKAaHHE HWHTYHUTHBHBIX
IPOLIECCOB, MOTUBHPYET K JaTbHEHIIEMY H3yUEHHIO ITPEMETa.



[Ipenmourenue OTHAETCS HAMVSIIHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €cCTh
TEOPETHUYECKUE 3HAHUSI MMEIOT B CBOEM OCHOBE YYBCTBEHHOCThH MPEAMETHO-TPAKTUYECKOM
NeATeTbHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX MPEJACTAaBICHUNW y ydalmuxcsi B Kypce
CTEpEOMETPUU MPOBOJUTCS 3a CUET pellieHus 3aa4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpPHpPOBAaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza MPOBOAUTCA C
OTOPOY Ha HATTSAHOCTh, & ONIEPUPOBAHKE 00PA30M — B YCIOBHSX OTBJICUYCHUS OT HATJISTHOCTH,
MBICJICHHOT'O U3MEHEHHUSI €T0 UCXOIHOTO COJICP KAHMUS.

OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 knaccax:
«MHororpanHukn», «lIpsMble U MIOCKOCTH B MpOCTpaHCTBe», «Tena BpameHus», «BekTopsl u
KOOPJIMHATHI B MPOCTPAaHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUN pacipeiesisieTcs He TOIbKO
[0 COJICPKATEIbHBIM JIMHUSAM, HO W 10 rojJaM OOYy4YeHHsS Ha YPOBHE CpEIHEro OOIIero
obOpasoBaHwUs.

Copnepxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJabTaTaM OCBOCHUS
pabodeii mporpaMMebl, pacpeIeIEHHBIM 110 ToAaM 00YYCHHSI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
yTOOBI ~ OBJIAJICHUE TEOMETPUYECKUMHU  TOHSATHUSIMA M HaBBIKAMH  OCYIIECTBIISUIOCH
MOCNIE0OBATENbHO M IMOCTYHATeNbHO, C COOJIIOJIGHWEM MPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYATIUCH B OOLIYI0 CHCTEMY Ir€éOMETPUYECKHX MPEACTABICHUN 00yJarommxcs,
pacimpsisi 1 yriryonsis e€, o0pasyst IpOYHbIE MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun otBoauTcs 2 yaca B Hegenmo B 10 kimacce u 1 yac B Hegeno B 11
KJIacce, BCEro 3a JiBa roga oOydenus - 102 ydueOHBIX yaca.

Pabouast nporpamMma no MateMaTuKe pa3padoTaHa HA OCHOBE:

dI'OC OO0 ot 31.05.2021 Ne 287

3akona P® «O6 obpazoBanuu B PO» Ne 273-D3 ot 29.12.2012

®enepanbHOl 00pa30BaTEILHOM MTPOrPaMMbI OCHOBHOTO 00111ero oopazosanus Ne 370 ot
18.05.2023.

DenepanbHbIi epeyeHb yUeOHUKOB, pEKOMEHIOBAHHBIX (JOMYIIEHHBIX) K UCIOJIb30BAHUIO B
0o0pa3oBaTebHOM IpoIiecce

['uruennyeckue TpeOOBaHUS K YCIOBHAM 00ydeHUs B 0011€00pa30BaTEIbHBIX YUPEKACHUAX.
CanurapHo- snuemuonornyeckue npasuia CanlluH.

VYceraa MBOY rumnazus Nel r. [lonsipasie 3opu.

OcHoBHOTO 0Opa3zoBatenbHas mporpamma MBOY rumuasus Nel r. I[Tonsipasie 3opwu.
[Tonoxenus o padoueit nporpamme MBOVY rumnasus Nel r. [Tonsipusie 3opu.

VYyeoOnoro miana MbOVY rumuasust Nel r. Ilonsipusie 3opu.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluMBamoIuecs npsaMble. IlapayienbHOCTh HPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
NapaJuleJbHbIE IPSMBIE B IIPOCTPAHCTBE; IMAPAJLICIBHOCTh TPEX MPIMBIX; MNapAIEIbHOCTD
IPSAMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMHM CTOPOHAMH; YroJl MEXKIy HIpPSIMBIMU B
npoctpaHcTBe.  IlapamienpHOCTh  IIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napaieNbHbIX m1ockocTel. [Ipocreiine npocTpancTBEHHbIE (PUIYPBI HA MJIOCKOCTU: TETPadIp,
KyO, mapajuieNenuIe]; IoCTPOSHUE CeYeHUH.

[lepneHguKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IpSIMBIE B
IIPOCTPAHCTBE, MpsMbIE NApaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPNEHIUKYJIAPHOCTH TPAMONM M IUIOCKOCTH, TE€OpeMa O TPAMON IEPHEHAUKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJd MEXAY NPSIMOW M IIOCKOCTBIO; JBYIPAHHBIA YIOJI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IIOCKOCTb.
IlepneHAUKYIAPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYIISPHOCTH ABYX IUIOCKocTer. Teopema
0 TpEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIC OJJIEMEHTBI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yrosbHas mpusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MPsIMasi U HaKJIOHHAsi IPU3MbL; OOKOBAs U MOJIHASA IOBEPXHOCTH IIPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cpoicrsa. Ilupamuaa: n-yromapHas
nupamMpsia, TpaHM W OCHOBAaHHME NHMpaMHbl, OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAasg M YyCEU€HHas MNHpaMuja. OJIEMEHTbl NpuU3Mbl M nUpamMuisl. [IpaBuibHbIE
MHOTOI'PAHHUKH: TOHATHE IPAaBUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IIpaBUIIbHAsS
NUpaMuJia; MpaBUjIbHAas TPEyroibHas MUpaMuia U IpaBHIbHBIN TeTpasap; KyO. IlpencraBnenue
O IMpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jap, HoAeKa’ap M ukocadap. CedeHHs HpU3MBI U
APaMUJBL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, NPAMOM, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IMpamMuax, napauieienuneaax, IpaBuiabHbIX MHOITOTPAHHUKAX.

Brruncienue 31eMEeHTOB MHOTOTPAHHUKOB: p&€Opa, quaroHaiu, yriel. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSMOM IPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIBHON NMHUpaMUAbl, TeopeMa O IUloum@aau yceuéHHo mnupamuibl. [loHsTHe 00 00BEME.
O06BEM nupamMuIbl, IPU3MBIL.

[TonoGuble Tena B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BéMaMHu ITOJOOHBIX TEI.

11 KUIIACC

Tesa BpameHus



[MunuHapuyeckass MOBEPXHOCTh, OOpa3ylolMe IMIMHIPUYECKOH MMOBEPXHOCTHU, OCh
WIMHAPHUYECKON MOBepXHOCTH. LIMmuHIp: ocHOBaHUS U OOKOBas MOBEPXHOCTh, O0pasyromas u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolie KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlIMHA, OOpasyiomas U OCh; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00Opa3yloIlue M BBHICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIalb MOBEpXHOCTU cdepbl. BzaummHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepol.

N300pakenue e BpalieHus Ha MI0ckocTH. Pa3BépTka HMIIMHpa U KOHYCA.

KoMOuHammu Tenm BpamieHuss ¥ MHOTOTPAaHHHKOB. MHOTOTPAaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUsI.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapajuienenuneaa u ciueAactBus u3 He€. O0bEM mmnuHapa, koHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPHCHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapaJienbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPILIUHY), CEUEHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockocTy U B ipocTpaHncTBe. Clo)KeHUe U BEIYUTAaHHE BEKTOPOB. Y MHOXKEHHE
BEeKTOpa Ha 4Yuclo. Pa3nokeHue BeKkTopa 1Mo TpEM HEKOMIUTAHAPHBIM BekTopam. llpaBumio
napayenenumnena. Pemenne 3agad, CBSI3aHHBIX ¢ IPUMEHEHHUEM TPABWIT ICHCTBUI C BEKTOPAMHU.
[TpsimoyronbHasi cucTeMa KOOpPAMHAT B TpocTpaHcTBe. KoopauHatel BekTopa. [Ipocreiimue
3a/layl B KOOpJAMHATaxXx. Yrol Mexay BekTopamu. CKalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Berurcnenue yriioB MeXIy NPSMBIMH H TUIOCKOCTSMH. KOOpIWHATHO-BEKTOPHBIH METOJ TIPH
pEIIeHNH TeOMETPUIECKUX 3a/1a.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS Iporpammbl ydeOHoro mnpeamera «MaremaTuka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYarolmlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOILIECTBA, MPEJICTABICHHUEM O MAaTEMAaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIeCTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aMMOJEICTBOBATh C COLMAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUM C UX (QYHKIMSIMU U Ha3HAUEHUEM.

ITaTpuoTH4eckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHUS K IPOILIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOLIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MaT€MaTUKOB M POCCHMCKONW MaTeMAaTHYECKOM IIKOJIBI, K HCIOJB30BAaHUIO ITHX
JOCTH)KEHUH B IPYTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHMEM JIYXOBHBIX LIEHHOCTEM poccHuilckoro Hapoaa; Cc(OpMHUPOBAHHOCTBIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMUYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OICTETHKY  MAaTeMaTU4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUl; BOCIPUMMYHMBOCTHIO K
MaTeMaTHUYeCKUM acleKTaM pas3JInyHbIX BUJOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTW4YecKHe 3HaHUus B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-030POBHUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIOOHUS; MHTEPECOM K DPAa3IUYHBIM
chepam npodhecCHOHATLHON AESITeNbHOCTH, CBSI3aHHBIM C MaTeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayliel mpodeccu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHHUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pEIIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKON HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTMYECKOW KYJIbTYPHI, MOHUMAHHEM BIIMSHUS COIMAIBHO-
SKOHOMMYECKHX IPOLIECCOB HAa COCTOSHHUE IPHUPOJHOW M COLMAIBHOW CpPEIbl, OCO3HAHHEM
J100aNbHOTO  XapakTepa SKOJOIMUYECKHMX  IpoOJieM; OpHEHTauued Ha  NpUMEHEHHUE
MaTeMaTHYeCKUX 3HAHWUN IS pPelIeHHs 3a/ad B O0JIACTH OKPYXKarolleil cpebl, TUIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPYKAIOILEN CPEJIBI.

IleHHOCTH HAYYHOI'0 IO3HAHMA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pasBUTHS HAyKH M OOLIECTBEHHON MPAKTHUKH, TOHWUMAaHHEM MaTeMaTHYeCKOW HayKu Kak C(epsbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
WHAUBUYAJIbHO U B TPYyIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS POTrPaMMBbI yUeOHOTO mpeaMeTa «MareMaTHKay
XapaKTepU3YIOTCS  OBJAJECHUEM  YHUBEPCAIbHBIMU  HO3HAGAMENbHBIMU  OelicmEUsaMU,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHBIMU — OliCMBUAMY,  YHUBEPCATbHbIMU — pPe2yNamUEHbLMU
Oelicmeusimu.

1) Vhusepcanvnvle noznasamenvmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YHarWuxcsa (0C8oeHue Memooo8 NO3HAHUSA OKPYHCAIowe20 Mupd,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKM MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIy MOHATUAMH; (HOPMYIHUPOBATH OMpEIENICHUs MOHATUM;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
¥ CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPUHHUMATH, (POPMYTUPOBATh W MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAHUTEIbHBIE U
OTpUIaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIC,

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPHH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlefaTh BBIBOJIBI C HMCIOJH30BAHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® TPOBOJUTH CAMOCTOSTENBHO JOKAa3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHHH (TIpsSMBbIe
U OT TMPOTHBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIUTH TNPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXICHUS U BHIBO/IBI,

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOMAIINA ¢ YIETOM CaMOCTOSATENBHO BBIICTICHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® CMOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENbCKUH  HHCTPYMEHT  TO3HAHWS,
dbopMynHUpoBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATH CBOK TIO3HIIHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0OBaHUE IIO0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4ecKoro oOBbeKTa, SBJICHHs, Mpoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SBICHUSMH, IPOIIECCAMHU;

® CaMOCTOATENBHO (OopMyaupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaM
MPOBEAEHHOTO HAOTIOJCHMS, UCCIEAOBAHUS, OIEHUBATh TOCTOBEPHOCTh MOJYYCHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;



MPOTrHO3UPOBATH BO3SMOXKXHOC PA3BUTHC ITPOLICCCA, a TAKKC BbIIBUTATH ITPCATIOJIOKCHUA
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(UIUTHI MH(DOPMALIUK, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha BOIIPOC U
JUISl peLLieHUs 3aa4H;

BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB pa3jIM4YHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHMUS,;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B  pasiM4HbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHMBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSITEIBHO CPOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Vnusepcanvnvle KOMMYyHUKAMUGHbIE Oelicmsus, 00ecneuusarom c@hopmuposanHoCcms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.
Oo0menne:

BOCIIPUHUMATh U (bOpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUAMH U LECIAMU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS M0 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1e 00CYKJICHHUS 33]]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMON TeMBbI, TPOOIIEMBI,
pemaeMoﬁ 3ala4i, BbICKAa3bIBaTb HACHU, HANCJICHHLBIC Ha TIOMCK PCIICHHA,
COIIOCTABJIAITb CBOU CYXACHUA C CYXICHHUAMHU APYIrUX YYaCTHUKOB Avajiora,
OoOHapyKUBaTh pa3IMune U CXOJCTBO MO3ULHUI; B KOPPEKTHOH opme GopMyIHpoBaTh
pasHOIJIacHsl, CBOU BO3PAXKEHHUS;

NPEACTABIATE PE3YJIbTAThI PCIICHUA 3aJa4r, SOKCIICPUMECHTA, UCCICIOBAHNA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHUMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM M WHIWBHUIYAIbHOU PAOOTHI
MpU  peImIeHWH YYEeOHBIX 3aj7ad;, MPUHUMATHh II€JIb COBMECTHOW JESTEIHHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensaTh BHIBI padoT,
JIOTOBApUBAThCA, OOCYXKJaTh TMpOILECC W pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJIBKHX JIIOACH;

y4acTBOBATh B IPYNMOBBIX (hopmax paboTsl (00CyKaeHHS, 0OMEH MHEHUH, «MO3TOBBIE
ITYPMBI» W WHBIE); BBINOJHATH CBOK YacTh pabOThl W KOOPJAMHHUPOBATH CBOU
JEUCTBUSI C IPYTUMHU YWiICHAMH KOMaH/IbI; OIICHUBATh Ka4€CTBO CBOETO BKJIa/1a B OOIIIHIA
MPOIYKT MO KPUTEPHUIM, CPOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aHMMOJICHCTBHSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranu3amnus:

COCTaBJIATH IJIaH, AITOPUTM PELICHU 3aJjauu, BBIOUPATh CIIOCO0 pelIeHus ¢ yU4ETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATENbHON pe(IEeKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, HX PE3yNbTAaTOB; BJIAJAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHMM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

e OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUUYUHBI
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OrniepupoBaTh NOHATHSAMU: TOUKA, MPsIMasi, TNIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX IMPU PELICHUU I€OMETPUUYECKUX
3azay.

OnepupoBaTh MOHATUSMH: MAPAJUICTIBHOCTG M TMEPIEHIUKYISIPHOCTh TMPSMBIX U
IIJIOCKOCTEM.

KnaccuduiupoBaTs B3auMHOE pacrooKeHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JBYTPAaHHBIA Yroj, TpaHH MABYIPaHHOTO yria, pedpo
JIBYTPAHHOTO yTJIa; TMHEHHBIN YyroJl ABYTPaHHOTO yIJia; TpagyCcHasi Mepa JIBYTPaHHOTO yTJa.

OniepupoBaTh MOHATHUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHTBhI MHOT'OTPaHHUKA, TPAaBUIIbHBII MHOTOTPAHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHMS [UIs  KjacCUUKAIIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHUKHU; TPABUJIbHBIE MHOTOTPAHHHUKH; TMPSMBIE U
HAKJIOHHBIE IPU3MBI, TapaylIeIeUIIEeIbl).

OrnepupoBaTh MOHIATHAMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSCHATH MPUHITUTIBI TOCTPOCHUS CEUCHHH, HCTIONB3YSI METOJ CJICIOB.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJI€JIOB, BHITIONHSTH (BBIHOCHBIE) TJIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemares 3amaum Ha HaxOXJICHHE TEOMETPUUYECKUX BEIUYMH 10 o0paslaM Wiu
aqropuTMaM, TPHUMEHSS W3BECTHBIE AHATUTHYECKHE METOABl TPH PEIICHUH CTaHIapTHBIX
MaTEeMaTUYeCKUX 3aJady Ha BBIYUCICHUE PACCTOSIHUN MEXAY IBYMS TOYKAaMH, OT TOUYKH J0
NPsIMOH, OT TOYKH /10 TVIOCKOCTH, MEKY CKPEIIUBAIOUTUMUCS MTPSMBIMHU.

Pemares 3amaum Ha HaxOXJICHHE TEOMETPUUYECKUX BEIUYMH 10 o0paslaM Wiu
aIropuT™MaM, NPUMEHSS HW3BECTHBIE AHAIUTHUYECKUE METOAbl IPU PEIICHUH CTAHIAPTHBIX
MaTEMaTUYECKUX 3a/lay Ha BBIUYMCICHUE YIJIOB MEXKIY CKPEIIUBAIOUIUMUCS MPSMBIMHU, MEXIY
MPSIMOM M TIIOCKOCTBIO, MEXKY MIIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MHpaMuia) ¢
npuMeHeHneM (GOpMyJ; BBIUMCIATH COOTHOIIEHUS MEXIy IUIOIAAsIMU T[OBEPXHOCTEMH,
00BEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh TMOHATUSMH: CHMMETPUS B TPOCTPAHCTBE; IICHTP, OCh M IJIOCKOCTh
CUMMETPHUHU; EHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPBI.

N3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (QUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIC CPEACTBAa U DJICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE M IKHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHMS Ha MPAKTHKE: aHAIW3UPOBATh peajbHbIC CHUTYAIlUd U
OPUMEHATh  M3YYCHHbIE TMOHATHS B  MPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXO0XKICHUEM FeOMETPUIECKUX
BEJTUYHH.

11 KJIIACC

OmnepupoBatb MOHSITUSMU: HUIHHpUYECKast MOBEPXHOCTb, oOpa3ymomue
[IWTHHIPAYECKON TTOBEPXHOCTH; IMJIMHIP; KOHUYIECKasi IOBEPXHOCTH, 00Pa3yIONIue KOHHUECKON
MOBEPXHOCTH, KOHYC; CeprUuecKas TOBEPXHOCTb.

Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUsI.

KnaccuduiupoBars B3auMHOE pacmtofioskeHHe cPephl U TIIOCKOCTH.

OnepupoBaTh TMOHATHUSMHU: IMAPOBOH CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
[IApOBOI CJIOH, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbrancnsate 00BEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh TOHSATUSAMHU: MHOTOTPAaHHHWK, BIUCAHHBIA B chepy W OMHMCAHHBIN OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIlICHUS.

BbIYnCnsATE COOTHOILICHUS MEXKIY IUIOMIANAMU TMOBEPXHOCTEH M 00bEMaMU TMOIOOHBIX
Te.

N300paxarh u3ydaemble (UTYpPHI OT PYKH H C TPHUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD: BUJ
CBEpXY, COOKY, CHU3Y; CTPOHUTH CEUCHHSI TEJI BPAIICHHSI.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOoOPa30BBIBATE MHPOPMAITUIO O MTPOCTPAHCTBEHHBIX
reoMeTpruecKux GUrypax, MpeCTaBICHHYIO Ha YepTekKaX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE NEHCTBHS CIIOKEHUSI BEKTOPOB, BEIUUTAHHS BEKTOPOB U YMHOXCHHS BEKTOPA
Ha YHCI0, OOBICHATH, KAKUMH CBOMCTBAMM OHHU 00JIaJaloT.

[TpuMeHsITh IPaBUIIO MapalIeIeHUITe A,



OnepupoBaTh MOHATHSIMHU: JEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP, MOMIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIy BEKTOpPAMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOpPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATE BEKTOP TI0 ABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT.

[IpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pemats mpocreiinye reoMeTpuuecKre 3a1a4d Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
MEeTo/1a.

Pemrate 3agaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3liaM WM aJIrOPUTMaM, IPUMEHsISI U3BECTHBIE METOMBI TIPU
pEIICHUH CTaHIAPTHBIX MATEMAaTHICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEIC CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1aY.

[lpuBoMTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB TEOMETPHH B HICKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATh PEAbHBIC CHTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOIECCe IMOMCKA  PEIICHUS  MaTeMaTHYECKU
c(hopMyIUpOBaHHON MPOOIEMBI, MOAECTUPOBATH pPEajbHbIE CHUTYaI[Md Ha S3bIKE TEOMETPHH,
UCCJICZIOBATh TIOCTPOSHHBIC MOJENH C WCIOJB30BAHUEM T'€OMETPHUYSCKUX TOHSITHH U TEOpEM,
amnmapara aJreOpsl; penraTh MPaKTHICCKUE 3a/1a9H, CBI3aHHBIC ¢ HAXOXKJICHUEM I'€OMETPHUCCKHUX
BEJIMUKH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunvecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM OcHOBHBIE BUBI
n/n NPOrpamMMbl Bcero Konrpoarupie  Ilpaxtirseckie AesITeJIbHOCTH.
padoTbI padoThbI
[Iepeuncnats OCHOBHBIE
(Gurypsl B mpoCTpaHCTBE
(TOuKa, npsiMas,
MJIOCKOCTb),
(hopMypoBaTh TpH
AKCHOMBI 00 ux
B3aUMHOM
pPacnoioKeHUU u
WJLTIOCTPUPOBATH 3TH
aKCHOMBI TIpUMEpaMu U3
BBe/ieHHE B CTEPEOMETPHIO 10 OKpYZKaIoIICH
00CTaHOBKHU.
DopMynHMpoBaTh u
JI0OKa3bIBaTh TEOPEMY O
MJIOCKOCTH, MPOXOISIIEH
yepe3 TMpsMyl0 U HeE
JeXKaIlyl Ha HeM TOUKY,
U TEOPEMY O IJIOCKOCTH,
NPOXOMSIIEH 4Yepe3 IBe
nepeceKaromnmecs
psiIMBIE.
IIpsiMBbIE U TUIOCKOCTHU B IIPOCTPAHCTBE. 12 1 dopmMupoBaTh
[TapamienbHOCT IPSIMBIX U IIJIOCKOCTEU omnpeaeieHue




napajyieIbHbIX MPSIMBIX
B POCTPAHCTBE,
(dhopMynupoBathb u
JOKa3bIBaThb TEOPEMBI O
NapauIeIbHBIX MPIMbIX;

OOBSICHATD, KaKue
BO3MOXHBI cllydau
B3aWMHOTO
pPAaCIIOJIOKEHUS TPSIMOU
U TUIOCKOCTH B
POCTPAHCTBE, u
MPUBOIUTH
WUTIOCTPUPYIOIINE
MPUMEPHI u3
OKpY>Karoleu
00CTaHOBKW,
(dhopMynupoBarthb
oTipeieieHne
napauieTbHOCTH
OpsIMOM UM THIOCKOCTH,
(dhopmynupoBath u
JOKa3bIBaTh
YTBEPKIACHHS 0
napauieIbHOCTH

NpsIMOM M TUIOCKOCTH
(cBoiicTBa M TpU3HAK);
pemlaTh  3aJa4d  Ha
BBIYUCIICHHUE u
JI0Ka3aTeIbCTBO,

CBSI3aHHBIE CO B3aUMHBIM




[lepneHuKyISIpHOCTB MPSAMBIX U
IJIOCKOCTEN
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pacroaoKeHueM
IPSIMBIX ¥ TDIOCKOCTEH.

DopmyIUpPOBATH
orpezeneHue
HEePIICHIUKYISIPHBIX
IPSIMBIX B
IIPOCTPAHCTBE;
(dhopMyIpoBaTh
JI0Ka3bIBaTh JIEMMY O
NEePIEeHIUKYIIPHOCTH
JBYX HPSMBIX TPEThE
MIPSIMOI;
(dbopmynaHMpoBaTh
onpeAeeHue MPSMON,
NEPIEHANKYJIIPHOHN K
IUIOCKOCTH, U
IPUBO/IUTH
WUTIOCTPUPYIOIINE
IIPUMEpBI U3
OKpY’Karollen
00CTaHOBKU,
dhopmynupoBaTh U
JTOKa3bIBaTh TEOPEMBI
(mpssiMyt0 U 0OpaTHYIO)
0 CBSI3U
napauieIbHOCTH
IPSIMBIX B UX
NEPIEHIUKYJIIPHOCTU
K IIJIOCKOCTH, TEOPEMY,




Vb MCKAY NPAMBIMHA U IIJIOCKOCTIAMU
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BBIPAJKAOIIYIO
IIPU3HAK
NEPHEHANKYJIAPHOCTH
NPsIMOM M IJIOCKOCTH,
U TEOPEMY O
CyILIECTBOBAHUU U
€MHCTBEHHOCTH
MPSAMOM, MPOXOASIIECH
yepes3 JaHHYI0 TOUKY U
NEPIEHANKYJIAPHON K
JTAHHOM TUIOCKOCTH;
pemiarh 3aJa4u Ha
BBIYHCIICHUE U
JI0Ka3aTeNIbCTBO,
CBSI3aHHBIE C
NEePIEHAUKYJISIPHOCTBIO
MPSIMON U TNIOCKOCTH

OOBSACHSATS, Kakas
¢burypa Ha3bIBAETCS
JIBYTPAaHHBIM YyIJIOM |
KaKk OH H3MepseTcs;
JIOKa3bIBaTh, 4YTO BCE
JIMHENHbIE YIJIBI
JIBYTPaHHOTO yria
paBHBL  ZIpyr  ZIpyTYy;
OOBSCHATh, YTO TaKoE
yroma MEXITY
MepPECEKAIOIIMMH

IJIOCKOCTSIMHA U B KaKHX
npeaenax OH




U3MCHSICTCS,
dhopmynupoBaTh
OTpeNieJICHUE  B3aUMHO
MePIEHANKYIISIPHBIX
IUIOCKOCTEH,
(dbopmynHrpoBath u
JOKa3bIBaTh TEOPEMY O
pU3HAKe
MEPIICHIUKYIIPHOCTH
JIBYX MIIOCKOCTEH;
OOBSACHATD, Kakoii
napauieaeune;
Ha3bIBACTCS
MPSIMOYTOJIBHBIM,
(dhopMynupoBathb "
JIOKa3bIBaTh
YTBEPXKJACHUS O  €ro
CBOICTBax; OOBACHATH,

Kakas dburypa
Ha3bIBACTCS
MHOTOT'paHHBIM (B
YaCTHOCTH,

TPEXTPaHHUKOM) yTJIOM
U KaK Ha3bIBAlOTCS €ro

3JIEMEHTHI, Kakoit
MHOT'OTPaHHBIN yroi
Ha3bIBAETCSl BBIIYKIIBIM;
(dopmynHrpoBaTh u
JI0Ka3bIBaTh

YTBEPKJICHHUE O TOM, 4TO




KOKIbIA TUIOCKUWA YIoJl
TPEXTPAHHOTO yria
MEHbIIIE CYMMBI JIBYX
JPYrUX IUIOCKHX YIJIOB,
U TEOpeMy O CyMMe
IIJIOCKUX YIJI0B
BBIITYKJIOT'O
MHOTOI'PAaHHOIO  yIJa;
pemars  3aga4d = Ha
BBIYHCIICHHE u
JI0Ka3aTesIbCTBO c
HCII0JIb30BAaHUEM TEOPEM
0 NEPHEeHANKYJIIPHOCTH
NPSIMBIX U MJIOCKOCTEH, a
TaKXKe 3a/1a4u Ha
MMOCTPOECHNUE CEUYEHHI
IIPSIMOYTOJIBHOTO
napajuienenunena Ha
YEPTEIKEHU.

Hcnonws3oBars
KOMITbIOTEPHbBIE
IIPOrPaMMBI npu
U3Yy4EHUU BOIIPOCOB,
CBSI3aHHBIX co
PacroI0KEHUEM
NPSIMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE

MHoOrorpaHHuK"
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OOBSICHATD, Kakas




¢urypa Ha3bIBACTCS
MHOTOTPaHHHKOM U Kak

HAa3bIBAIOTCS ero
3JIEMEHTHI, KaKou
MHOTOT'PaHHUK

HA3bIBACTCSI BBIMYKIIBIM,
MPUBOIUTH MIPUMEPHI
MHOTOT'PAaHHHUKOB;
OOBACHATH, YTO TaKOE
F€OMETPUUYECKOE  TEJIO;
(dhopmynupoBathb u
JIOKa3bIBaTh Teopemy
Diisiepa JUIsl BBINYKJBIX
MHOTOI'PAaHHUKOB;
OOBACHATD, KakoM
MHOTOTPaHHUK
Ha3bIBAECTCS NPU3MON U
KaK  Ha3bIBAlOTCA €€

3JIEMEHTHI, KaKas
npu3Ma Ha3bIBAETCA
MPSIMOM, HaAKJIOHHOM,
IIPaBUJILHOM,

n300paXkaTh NMPU3MbI Ha
PHUCYHKE; OOBSICHSTH,
4TO Ha3bIBACTCS
IJIOIIAIbIO MOJIHOU

(6oKOBOIT) TOBEPXHOCTH
MMpu3Mbl, U JOKa3bIBATb
TEOpeMy O  IUIOMIAaU
OOKOBOW  TIOBEPXHOCTH




IPSIMO [IPU3MBI;

BBIBOJIUTH bopmyny
OPTOTOHAJILHOU
POEKLIUU
MHOTOYTOJIbHUKA u
JIOKa3bIBaTh
POCTPAHCTBEHHYIO
TEOpeMy [Mudaropa;
pemaTh  3aJayd  Ha
BBIYUCIICHHUE u
JI0Ka3aTeNbCTRO,

CBA3aHHBIC C HpHMOﬁ

OOBEMBI MHOTOTPAaHHUKOB

OOBSACHSATS, KakK
M3MEPSAIOTCA 00BEMBI
TEJ, TMPOBOJIS AHAJIOTHIO
c U3MEpeHUEM
TJI0IIa Ie
MHOTOYTOJIbHUKOB;
(dbopmynarpoBaTh
OCHOBHBIE CBOIICTBa
00bEMOB U BBIBOJIUTH C
WX TIOMOIIBI0 (POopMYyITy
00bEMa
MPSMOYTOJIBHOTO
napajuiesenumneaa

DopmMyIUpPOBATH u
JIOKa3bIBaTh TEOPEMBI 00
00BbéMe TIPSIMON TTPU3MBI




U 00béMe UMIMHJpA;
pemiath 3aj1a4H,
CBSI3aHHBIC c
BBIYHCIICHUEM O00BEMOB

ITUX TENI

BriBoants
UHTETpaAIbHYIO hOopMyITy
IS BBIYMCIICHHS
00BEMOB TeNn u
JIOKa3bIBaTh c eé

MOMOIIbI0  TEOpPEMBbI 00
00BéMe HAKJIOHHOMN
npu3Mbl, 00 00bEMe
nupamuibl, 06 00bEMe
KOHYCa; BBIBOJIUTD
(bopmyIbI TUIS
BBIUUCIIEHUSI ~ O0BEMOB
YCEUEHHOW NMUpaMUIbl U

YCEUYEHHOI 0 KOHYCA;
pemaTh 3aJa4H,
CBs3aHHBIC C

BBIYUCIICHHEM OO0BEMOB
OTUX TCJI

dopmynupoBaTh u
JIOKa3bIBaTh TEOpEMYy 00
o0bémMe mapa u ¢ eé
TIOMOIIIBIO BBIBOJIMTH
bopmymy iouiaau
chepsr; BBIBOJIUTH




HOBTOpeHI/IeZ CCUCHUSA, paCCTOSIHUS U YIJIbL

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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bopmyny TUTST
BBIUKCIICHHUST ~ 00BEMOB
IIapOBOTO CETMEHTa |
IapOBOTO CEKTOpa;
pemaTh 3a7auu c
npuMeHEeHueM  Gopmyn
00BEMOB Ppa3IMYHbBIX
Te.

HOBTOpeHI/IeZ CCUCHUA,
pacCTOAHUA U YIJIbL.




11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbI

Tena BpameHus

KoanyecTBo 4acosB

Bcero
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KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

OcHOBHBIE BUIBI
JeATeJIbLHOCTH.

OOBACHATH, YTO Takoe
LWINHAPUYECKas
IIOBEPXHOCTb, eé
oOpasyomme ©  OCh,
KaKoe TEeJO Ha3bIBAETCs
WIMHAPOM u KaK
Ha3bIBAIOTCSA ero
3JIEMEHTHI, KaK MOIY4UTh
LHAJIAHID yTEM
BpallEeHUS
PSIMOYTOJIBHUKA;
n300paxaTb UWIMHIP U
€ro CeueHHsI TUIOCKOCTBIO,
MPOXOAIIECH Yepe3 OCh, 1
IUIOCKOCTBIO,
NepIEHANKYISIPHON K
ocH;  OOBICHATH, YTO
NPUHUMAETCS 32 IJI0IAIb
OOKOBOH  TOBEPXHOCTH
IWINHApPA, W BBIBOJNUTH
bopMyIIbI JUIS
BBIUKCIICHUSI OOKOBOH U
MOJTHOM MMOBEPXHOCTHU
WINH/IPA,; pemarb




3aJa4yd Ha BBIYHMCICHHUEC U
J0Ka3aTciIbCTBO,
CBs3aHHBIC C MUJIUHAPOM

OOBACHATH, YTO TaKOE
KOHHUYECKAast
MMOBEPXHOCTb, eé
oOpa3ymolue, BepiIHa 1
OCb, Kakoe TEJ0
Ha3bIBAETCSI KOHYCOM U
KaK  Ha3blBalOTCAd  €ro
AJIEMEHTBI, KaK HOJYyYUTh
KOHYC NyTéM BpallcHUs
IIPSIMOYTOJIBHOTO
TPEYTrOJIbHHKA,
n300pakaTh KOHYC U €ro
CeueHUs IJIOCKOCTBIO,
MPOXOJAIIEN yepe3 OCh, U
IJIOCKOCTBIO
MEPIEHAUKYIISIPHON K
ocH;  OOBACHATH, UTO
MPUHUMAETCS 3a IJIOIAb
OOKOBOH  TOBEPXHOCTH
KOHyca, U  BBIBOJUTH
bopmyb TUTSt
BbIUUCIICHUSI OOKOBOM U
MTOJIHOM IIOBEPXHOCTH
KOHYCa; OOBSACHSITH, KAKOE
TEJ0 Ha3bIBaCTCs
YCEUEHHBIM KOHYCOM U




KaK €ro IOJIyYUTb IIyTEM

BpallleHUs
MPSAMOYTOJIbHOM
TparnewuuH, BBIBOJIUTH
bopmyny TUTSt

BBIYUCIICHUA IJIomanun
OOKOBOW  TIOBEPXHOCTH

YCEUEHHOI 0 KOHYCa,;
pemarb 3a/1a4u Ha
BBIYUCIICHUC u
JI0Ka3aTeNbCTBO,

CBSI3aHHBIE C KOHYCOM M
yCEeYEHHBIM KOHYCOM

®opMyIHpoOBaThH

ompeneneHuss chepsl U
niapa, ux LIEHTPA,
panuyca, IUaMeTpa,;

UCCIIEI0BaTh  B3aMMHOE
pacnosoxeHue cdepsl U
IJIOCKOCTH,
dbopMynupoBaTh
OIIpesieNICHUE
KacaTelbHOMU MIOCKOCTH K
cdepe, popmynupoBaTh U
JIOKa3bIBaTh TEOPEMBI O
CBOMCTBE W IIPU3HAKE
KacaTelIbHOM IIJIOCKOCTH,
OOBACHATD, 4TO
IIPUHUMAETCS 32 IJIOMIAb




cheppl W Kak  OHa
BBIpaYKaeTCs yepes
paauyc chepsr;
UCCIIEIOBaTh  B3aMMHOE
pacnosoxeHnue cdepbl U
MPSIMOM; OOBSICHSTD,
Kakasg cepa Ha3bIBaeTCs
BIMCAaHHOU B
[JIAHIPHIECKYIO
(KOHUYECKYIO)
MOBEPXHOCTh U Kakue
KpUBBIE TMOJYYarOTCs B
WIMHIPUYECKON u
KOHUYECKOU
MMOBEPXHOCTEM
Pa3TMIHBIMH
TJIOCKOCTSIMU; periaTh
3ajaui, B KOTOPBIX
burypupyrot
KOMOMHAIINH
MHOTOTPaHHUKOB H Tel
BpaIllleHUSI.

Hcnoab3oBaTh
KOMITbIOTEpPHBIE
MpOTrpaMMBbI pu
M3y4YEHUU TMOBEPXHOCTEN
Y TEJ BPAIICHUS.

O0BEMBI TEN

OOBACHSTD, Kak
U3MEPSIIOTCSA 00BEMBI
TeJ, IPOBOJISI AHAIIOTHIO C




W3MEPEHHEM  IUIOLIAJIEH
MHOTOYTOJIbHUKOB;
dbopmynupoBaTh
OCHOBHBIC CBOWCTBA
00BEMOB W BBIBOJUTH C
UX TIOMOIIbI0 (hopmyIry
00bEéMa TPSAMOYTOJIBHOTO
napaiesenunea

@opMyIHpOBaThH u
JIOKa3bIBaTh TEOPEMBI 00
00bEME TIPSIMON TIPU3MEI
u o0béMEe  LMIUHAPA;
pemath 3a1a4H,
CBSI3aHHBIC c
BBIYHCIIEHUEM  OOBEMOB
ITHX Tel

BbIBOIUTH MHTETpAIbHYIO
bopmymy TUTSt
BBIYUCIICHUS] 00BEMOB Tel
M JIOKa3pIBaTb ¢ €€
MMOMOIIBI0  TEOpPEMBI 00
o0BEMeE HaKJIOHHON
npusMel, 00  00BEME
nupamMusipl, 00 o00BEMe

KOHYCa; BBIBOJIUTH
bopmyIb TUTSI
BBIUHUCIIEHUS 00BEMOB

YCEUEHHOW NUpaMUIbl U




YCEYEHHOT O KOHYCa;
peuiathb 3ajauH,
CBSI3aHHBIE c
BbIUKCIICHHEM  00BEMOB
ATHUX TeJ

dopmynupoBaTh u
JIOKa3bIBaTh TEOpeMy 00
o0béMe mapa u c e

MIOMOIIIBIO BBIBOJIMTH
bopmyiry IO/ I
cepsr; BEIBOJIUTH
bopmyiy JUTSI
BBIUUCIICHUS 00BEMOB

IIapOBOTO  CErMEHTa |
I1apOBOTO CEKTOpa;
peuarb 3a7jauu c
npUMeHeHueM  (opMmyn
00BEMOB pa3IMYHbIX TEN.

BCKTOpBI " KOOPAWHATEI B IPOCTPAHCTBEC
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OOBSACHATD, KaK BBOIUTCS
MPSMOYTOJIbHAsT CUCTEMA

KOOpAuHaT B
MMPpOCTPAHCTBC, KakK
OIIPCACIIAOTCA

KOOpJMHATHl TOUYKHU U KaK
OHU Ha3bIBAKOTCA, KaK
OTIPEIIEIISIOTCS

KOOPJIWHATHI BEKTOpa,
dbopmyaupoBaTh u




JI0Ka3bIBaTh
YTBEPKACHHUS: 0
KOOpJMHATaX CyYMMBI U
Pa3HOCTH JBYX BEKTOPOB,
0 KOOpAMHATaX
MPOU3BEJICHUS  BEKTOpa
Ha YKCIIO, O CBSA3U MEXIY
KOOpJMHATaMH BEKTOpa U
KOOPJMHATAMH €T0 KOHIIA
W Hayajia, BBIBOJIUTH U

UCIIOJIb30BATh npu
pelieHuu 3aaa4d Gopmyssl
KOOpJIUHAT CepeHbI

OTpe3Ka, JJIUHBI BEKTOpa
A PacCTOSAHUS  MEKIY
ABYMsI TOYKaMH,
BBIBOJIUTH YpaBHCHUC
chepsl JTaHHOTO paauyca
C LEHTPOM B JaHHOU
TOYKE.

OOBSACHATS, KakK
oTpeieNsIeTcs yroiu
MEXTY BEKTOPaMHU;
¢bopmynupoBaTh

OTIpe/IeNIeHUE CKATSIPHOTO
MMPOU3BCACHUSA BCKTOPOB;
dbopmyaupoBaTh u
JIOKa3bIBaTh YTBEPKICHUS
0 ero CBOMCTBAX;




[ToBTOpenue, 06001IeHNE,
cHUCTEMaTHU3alMsl 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME
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OOBSICHATD, KakK
BBIYMCIIUTh YIOJ MEXIY
JBYMsI IIPSIMBIMHM, @ TAK)Ke
Yroa MEXAy HpsSMON Hu
IJIOCKOCTBIO, UCIOJb3YS
BBIPAXKEHHE  CKaJISIPHOIO
MPOU3BEJCHUSI BEKTOPOB
yepe3 HX KOOpJHUHATHI,
BBIBOJIUTh YpaBHEHHUE
IJIOCKOCTH, TPOXOIAIIEH
yepe3 JaHHYK TOYKY H
MEePIEHAUKYIISIPHYIO

JJAaHHOMY  BEKTOpYy, H
dbopMyny paccTosHUS OT
TOYKM [0 IUIOCKOCTH;

IIPUMEHSATH BEKTOPHO-
KOOPJIMHATHBIN METOJ
pu penieHumn

reoOMCTPpHUYICCKUX 3aaa4.

IToBTOpeHune
HU3y4YEHHOTO.







IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.
[TpaBuia n3o0paskeHus! Ha pUCYHKaAX:
n300pakeHusl II0CKOCTEH, apauIeNbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsTus: MNepeceKkaromuecs miI0CKOCTH,
nepecekaromuecs npsamas 1 rmiI0oCKOCTb

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

IlonsTns: NepeCceKarommecs miI0CKOCTH,
nepecekarommecs npamas 1 rmiI0CKOCTb

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKaAX, Ha IPOCKIIMOHHBIX YCPTEIKAX

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
ux pa3BeépTku U Mozenu. CedeHus
MHOTOTPaHHUKOB

HauaneHpie cBeeHUS O Ky6e " NupamMuzc,

ux pa3BeépTku U Mozenu. CedeHus
MHOT'OI'PaHHHUKOB

[TousaTHe 00 aKCHOMATUYECKOM
MIOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTGpCOMeTpI/II/I U CJICACTBUA 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
[TonsiTHE 006 AKCHOMATHYECKOM

10 [IOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumMHoe pacrnonioxkeHue npsMbIX B

1 IPOCTPAHCTBE: IiepeceKaroIuecs,
napaielibHble U CKpellBaroLIecs
npsIMbIe
[TapamienpHOCTD MPSAMBIX U INIOCKOCTEN B

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

13 npocTtpaHcTse: [lapamiensHOCTh IpsAMoOl 1
IJIOCKOCTH

14 VYrisl ¢ COHaNPaBIEHHBIMA CTOPOHAMH

15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
napasuiesbHbIe MII0CKOCTH

18 CBolicTBa napasuieabHbIX IIOCKOCTEN

19 [Ipocreiimue MpocTpaHCTBEHHBIC (HUTYPHI

Ha TJIOCKOCTH: TeTpa’ap, Kyo,




napaiCJICIIUIIC

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KonTponpHas padora o Teme "IIpsimbie u

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN"
[TepnieHIUKYIAPHOCTD NPSAMON U

23 IUIOCKOCTH: NIEPIEHANKYJIISIPHBIE NPSMBIC B
IIPOCTPAHCTBE

24 ITpsimble napamienbHble U
NEPIEHIUKYIISIPHBIE K IIJIOCKOCTH

o5 [Ipsimble napasenbHble U
NEePIEeHIUKYIISIPHBIE K IIOCKOCTH

26 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

97 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

28 Teopema o0 psIMOM EPIIEHANKYIISIPHON
MJIOCKOCTH

29 TeopeMa 0 psIMO¥ NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH

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

31 OT TOYKH JI0 TUTOCKOCTH, PACCTOSTHHAE OT
MPSMOM 10 TIIIOCKOCTH

39 [lepneHiuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIIIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepieHIUKYIJIAp U HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUVIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YrOl MEXKAY
IPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

37 JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yria
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

38 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IJIOCKOCTER
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIECHANKYISIPHOCTH IBYX
IUIOCKOCTEN
[lepneHAUKYISIPHOCTD IIJIOCKOCTEM:

40 MpU3HAK NEPIEHIUKYISIPHOCTH ABYX
IUIOCKOCTEN

41 TeopeMa 0 TpEX nepneHaUKYIApax

42 Teopema o Tpéx nmepneHAUKYIIpax

43 TeopeMa 0 TpEX nepneHaUKYIApax
KoHTtponbHas paboTta 1mo Temam

44 "IleprnieHAIUKYJISPHOCTD MPSIMBIX U

wiockocTe" 1 "Yribel MeXAy OpSMBIMU U




II0CKOCTAMHA"

45

46

47

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

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

[Tapannenenunen, IpSIMOYTOIbHBIHI
napasuieNienune1 U ero CBolcTBa

48

[Inpamuia: N-yrosapHas nUpaMuia, IpaHy U
OCHOBaHME NHPaMUJIbl; OOKOBas M MOJIHAS
MIOBEPXHOCTb TUPAMU/IbL; IPAaBUIIbHAS U
yceuéHHas mupaMua

49

[IpaBunbHBIE MHOTOIPAHHUKH: TOHSTHE
MPABUJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
IpU3Ma U MpaBUIbHAs MUPaMU/Ia;
NpaBUJIbHAS TPEYroJbHas MUpaMua u
NPaBUIBHBIN TETpa’ip; Kyo

50

[IpencraBnenue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp 1
MUKOCa3IP.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOUYKH, NPSIMOM, TNIOCKOCTH.
DIIEMEHTBI CUMMETPUH B IMPaMUax,
napajuiejaenunenax, NpaBuiIbHbIX
MHOT'OI'PAaHHHUKAX




Brrunciaenue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

52 pEOpa, TuaroHaiu, yribl 1
[Tnomans 60KOBOI MOBEPXHOCTH U TTOJIHOM
53 MOBEPXHOCTH MPSMON PU3MBI, TUIOIIAb 1
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTH MPSMON TPU3MBI
[Tnomanb 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUWIIbHOW TUPAMUJIBI, 1
TEopeMa O TUIOIIAIN OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 KonTponbhas pabota no Teme 1
"MHororpaHHuku"
56 [TonsiTrie 06 06BEMeE 1
57 O06bEM upamMuIbl 1
58 O0BEM UpaMUIBI 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHuIbI 1
61 O0BEM TTPU3MBI 1
62 O0BEM npU3MBbI 1
63 OOBEM TTPU3MBI 1
64 KonTtponbHas padora o Teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHme, 0000IIEHNE CUCTEMATH3 AT
65 3HaHui. [TocTpoeHune ceuennii B 1
MHOTOT'paHHHKE
[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITHIS
66 3HaHWI. Berancienne pacCTOSHMN: MEXTY 1

ABYMSA TOYKaMH, OT TOYKHU OO HpHMOﬁ, oT




TOYKH 0 IIIOCKOCTH, MCIKAY
CKPCIIUBAOIHUMHUCS ITPAMBIMHA

67 Wrorosas KoHTpOJIbHASA paboTa

[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. BeIuncClieHUE yIII0B: MEXIY

68 CKPEITUBAIOIIMMHUCS TIPSIMBIMH, MEXKTY
MPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTIIOB MEXKIY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
IJIOMIA/Ib TIOBEPXHOCTHU Chepbl

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

BsanmMHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momans ceps

N3o0paxkenue cdepsl, mapa Ha
mockocT. CedeHus mapa

[{unmuHapudeckas MOBEPXHOCTb,
o0pa3ymolne UIHHIPHIECKOM
MOBEPXHOCTH, OCh IIWJIHHIPUICCKOMH
MOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yoIas 1 och;
[UIOIAas OOKOBOM M MOJIHOM
IMOBEPXHOCTH

N3o0pakenune muinHapa Ha TUIOCKOCTH.
PazsépTka unnunapa. Ceuenus

UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJIH TIePICHAUKYISIPHOM OCH IIMIIMHIPA)

Konnueckas moBepXHOCTh, 00pa3yromime
KOHHYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW TOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3yromas U 0Ch; IO, OOKOBOU H
IOJIHOM MOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MMOBEPXHOCTh
N300paxeHne koHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KOHyca

10 (TUTOCKOCTHIO, TTApaILICIIbHOM
OCHOBAHUIO, U IIOCKOCTHIO, TTPOXOISIICH
yepes BEPIINHY)

11 Komb6unanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHoOrorpasHuk, ONUCaHHbINA OKOJIO

12 cdepsl; chepa, BIMCaHHAs B
MHOTOTPaHHUK WX B TEJIO BPAIIEHUS

13 [Tonstue 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB TET

14 O06bEM UIMHApa, KOHYCa

15 O06BEM mapa u rwiomaas cheps
[TonoOHbIE TEeNa B MPOCTPAHCTBE.

16 CoOOTHOIICHUS MEXTY TUTOIIAISTMHI
MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI

17 KonrtponbHas pabora o temam "Tena
Bpaienus" u "O6beMsl Ten"

18 BekTop Ha MJI0CKOCTH U B MPOCTPAHCTBE

19 Crno)keHre ¥ BRIYUTAHHUE BEKTOPOB

20 YMHOK€EHHE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUM C
BEKTOPaMH

23

24

[IpsimoyronbHas cucreMa KOOpJHHAT B
npoctpancTse. KoopanHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrioB Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pELIEHNN TEOMETPUYECKUX 3a7a4

KonTtponbHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

29

[ToBTOpenue, 0600mEeHNE U
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpeHme, 0600IIEeHNE U
cUcTeMaTH3alis 3HaHUH. 3agauu
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3alys 3HAaHUN. 3a1ayun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHHS
[ToBTOpEeHUE, 0600IICHNE 1
39 cucTeMaTu3arus 3HaHuii. OCHOBHBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIBbHAS paboTa 1 1
34 [ToBTOpEHME, 06061H6HI:IG u 1
CHUCTEMAaTHU3AIUs 3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

YYEBHO-METOJIUYECKHUA KOMILIEKT

Ne ABTOpBI Ha3zBanmue Ton H3pareancTrBo
U31aHUSA

n/n

1 COCT. T. .|l'eomerpus. Co6opuuk|2020 Mockaa,
Bypmuctposa MIPUMEPHBIX pabounx «[IpocBemienue»

nporpamMm. 10—11  kmaccer:
yue0. rmocobue IUIA
0011e00pazoBar. OpraHU3aIMM:
0a30BBIN U YIIIyOJ. YPOBHH

2  |JI.C.AranacsH, [IpumepHoe TemaTnyeckoe 2018 Mockaa,
B.®.byry308B, mwianupoBanue no Y MK «IIpocBemenue»
C.b.KagommeB u ap. |«I'eomerpus, 10-11»

3  |JI.C.AranacsH, I'eomerpust, 10 — 11: yue6Hmk|2019 Mocksa
B.®.byry308B, TUTSt 00111600pa30BaTEIbHBIX «IIpocsemienue»
C.b.KagomieB u ap. |opraHu3anuii: 0a30BbIi 5

poUIBHBIN YPOBHU

4 C.b.BecenoBckuid, Junaktuueckue matepuansl 1mo|2017 Mockaa,
B./1.PpiGunnCKUit reometpuu 11 10 kmacca. «IIpocsemenue»

5 b.I'.3uB, B.M. 3agauu no reomerpun i 7-11|2017 Mockaa,
Metinep, KJIaCCOB «IIpocsemenue»
B.®.baxanckuii

6 |AurteoB I[LU. I'eomerpust, 10-11  kumaccsl. [2018 Mocksa, «Jpodar»

Tectpl:  YueOHO-MeETOIMUECKOE
nocobue

7 [Tox penakuueit EI'>. Maremaruka. bazoserii 1|2019-2021 [Mocksa
N.B.Amenko npoUIbHBIA YPOBHU: TUIIOBbHIE «HanuonansHnoe

9K3aMEeHAllMOHHbIE BAPHAHTHI o0Opa3oBaHHe»




HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

000 «IKnacey»

000 «I'nob6antIady

OI'AOY HITIO «Axkagemuss MunnposenieHusi Poccun»
000 «MHTEPA»

000 «CkatieHr»

OA UznarensctBo «IIpocBenienue»

000 «Duzukon J1adb»

000 CoepobpazoBaHue»

HNHTepHeT-pecypcesl

Caiimvl 0na yuawguxca:
1. http://www.mathb-ege.sdamgia.ru/
2. www.fipi.ru/
3. ege.fipi.ru/

4. http://www.matematika-na.ru

5. Dauumknonenus 1o nereii http://the800.info/yentsiklopediya-dlya-detey-matematika

6. DHIUKIIONEANUS 10 MATEMATHUKE
http://www.krugosvet.ru/enc/nauka i tehnike/ MATEMATIKA.html

7. CHpaBOLIHI/IK 10 MaTECMAaTUKE OJId IIKOJIBHUKOB
http://www.resolventa.ru/demo/demomath.htm

8. Maremaruka os-naiin http://uchit.rastu.ru

Caiimul 012 yuumeneii:

1) TIlencoser, maTemaruka http://pedsovet.su/load/135
2) VYwuurenbckuit moprai. Marematuka http://www.uchportal.ru/load/28
3) VYpoku mans yuurtens MaTeMaTHKH, aareOpsl, reomerpun hitp://www.uroki.net/docmat.htm

4) S way Ha YypOoK MaTeMaTHKH (MeToauueckue paspaborku). — Pexum mocryna:
www.festival.1september.ru
5) Enmunas koiutekuusi oOpa3oBaTenbHBIX pecypcoB. — Pexum gocryma: http://school-

collection.edu.ru/
6) denepanbHbIil HEHTP UHYOPMAIMOHHO — 00Pa30BATENLHBIX PECYPCOB. — PexuM mocTyma:
http://fcior.edu.ru/



http://www.fipi.ru/
http://www.festival.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/




