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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma ydeOHOro Kypca «I'eomerpusi» 0a30BOr0 ypOBHS IJIsi 00YYArOIIUXCS
10 —11 xmaccoB pa3paborana Ha ocHOBe DenepalbHOTO rOCYAapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa CpEeIHEro oOmero oOpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
MPEIbSIBISEMBIX K MAaTEeMAaTHUYECKOMY OOpa30BaHUIO, U TPATUINI POCCHIICKOTO OOpa3OBaHUS.
Peammzanust  mporpamMmbl  o0ecrieUyMBaeT  OBJAJCHUE  KJIFOYEBBIMH  KOMIICTCHIHSMH,
COCTaBIISIIONIUMHU OCHOBY JIJISi CaMOPa3BUTHsS M HEMPEPBHIBHOTO 00pa3oBaHUS, IIEJIOCTHOCTh
OOIIEKYJIBTYPHOTO, INYHOCTHOTO M MTO3HABATEIILHOTO Pa3BUTHSI IMYHOCTH OOYJaIOLTIXCSI.

LEJIM U3YUEHUS YUEBHOI'O KYPCA

BaxHOCTh y4eOHOTrO Kypca TEOMETPHHM Ha YpPOBHE CpEIHEro O0IIero oOpa3oBaHHS
00yCJIOBJICHA TMPAKTUYECKON 3HAYMMOCTBIO METANPEIMETHBIX U IPEIMETHBIX PE3yJbTaTOB
00y4YeHHsI TCOMETPUH B HAMPABICHUU JIMYHOCTHOTO PA3BUTHS OOy4aroImuxcs, (GOPMHPOBAHUS
(GYHKIIMOHAIBHON MaTeMaTHYeCKOH TPAMOTHOCTH, HW3YUYCHHs IPYTUX YUeOHBIX IMCIUIUIMH.
PazButne y oOydaromiuxcsi NMPaBHIBHBIX MPEICTABICHUH O CYIIHOCTH W TMPOUCXOXKICHUU
TEOMETPHUYECKUX a0CTPAKIUK, COOTHOIICHUU PEAbHOTO M HUJCAITBHOTO, XapaKTepe OTPaKEeHUs
MaTeMaTHYECKOW HAYKOH SIBIICHHH W MPOIIECCOB PEAIbHOTO MUPA, MECTE FEOMETPUH B CHCTEME
HAyK M POJM MATEeMaTHYECKOTO MOJCIUPOBAaHMS B HAyYHOM I[IO3HAHUHM W B IPAKTHKE
CrocOoOCTBYeT (OPMHPOBAHHUIO HAyYHOIO MHPOBO33PCHHS YYAIIMXCS, a TaKKE Ka4yecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJISl /IalITAllMU B COBPEMEHHOM OOIIECTBE.

['eomerpust sIBJISETCS OJHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEr0o OOIIero
oOpa3oBaHMs, TaK Kak 00ECIeYrBaeT BO3MOXKHOCTh M3YYCHHUS KaK JWCIHMIUIUH €CTECTBEHHO-
HAYYHOH HaIPaBJICHHOCTH, TAK ¥ TYMaHUTAPHOM.

Jlormueckoe MblluIeHHE, (GOPMUPYEMOE IPU H3YUYEHUU OOYYAIOUIUMUCS MOHATUHHBIX
OCHOB TEOMETPUU M TOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKJICHUH B XOJIe PpEIICHUS
TCOMETPHUYECKUX 3aj]ad, YMCHHE BBIIBUTaTh W OMPOBEPraTh THIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCSl TIPU PEIICHUU 33Jad eCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpUCHTUPOBATHCS B TPOCTPAHCTBE UTPACT CYHMIECTBEHHYIO POJIb BO BCEX 001aCTAX
JESTSIIbHOCTH 4esioBeka. OpreHTaIus JeloBeka BO BPEMEHHU M IMPOCTPAHCTBE — HEOOXOAMMOe
YCIIOBHE €0 COI[HAILHOTO OBITHSI, (hOpMa OTPaKCHHS OKPYXKAIOIIET0 MUPA, YCIOBUE YCIEITHOTO
MO3HAHUS u AKTHBHOTO peodpa3oBaHus JIEHCTBUTEIILHOCTH. OnepupoBanue
IPOCTPAHCTBEHHBIMU 00pa3aMu OOBEAMHSET Pa3Hble BUIBI YUCOHOW M TPYTOBOH JESITEIBHOCTH,
SBIIICTCS OJHUM U3 TPO(ECCHOHATHLHO BaXXHBIX KAauyecTB, IOATOMY aKTyaJlbHa 3ajada
dopMupoBaHUs Y OOYYarOIIUXCS TMPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3HOBUIHOCTH
00pa3HOro MBIIUIEHUSI — CYIIECTBEHHOIO0 KOMIIOHEHTa B IMOJATOTOBKE K MPAKTHYECKOM
JESITEILHOCTH 110 MHOTHUM HAIPABJICHUSIM.

Ilens ocBoeHUs mporpaMmbl yueOHOTO Kypca «I eoMeTpusi» Ha 6a30BOM ypOBHE 00yUEHUS
— o0mieoOpazoBarenbHOE U OOIIEKYIBTYPHOE pPAa3BUTHE OOYYArOMIMXCS dYepe3 oOecredeHue
BO3MOYKHOCTH MPHOOPETEHUSI M UCIIOIb30BAHUS CHCTEMATHUYECKUX T'€OMETPHUECKUX 3HAHHH U
NEHCTBUH, CICU(PUIHBIX TEOMETPHH, BO3MOXXHOCTH YCIICITHOTO MPOJAOJIKEHHS 00pa30BaHHUS 110
CHENHATBHOCTSM, HE CBA3aHHBIM C MPHKJIAIHBIM HCIIOJIb30BAHHEM T€OMETPHH.

[IporpamMa 1o reoMeTpur Ha 0a30BOM YpPOBHE NpEAHA3HAYCHA Ui OO0YYaroIIUXCs
CpeIHeH IIKOJbI, HE HCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJAHEHHH Ha YpPOBHE OCHOBHOIO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0mIre MaTeMaTHIecKue YMEHUs, CBSI3aHHBIC CO CIEeNU(DUKON T€OMETPHH W HEOOXOIUMBIC JIIS
JKU3HU B COBPEMEHHOM o011iecTBe. Kpome 3TOro, OHM UMEIOT BO3MOXHOCTh U3YYUTh T€OMETPHIO
OoJsiee TIIyOOKO, €CTM B JTAJBHEHUINIEM BO3HHUKHET HEOOXOJIMMOCTh B TEOMETPHUCCKHUX 3HAHUSAX B
npodecCHOHATBLHOMN 1eATeTbHOCTH.
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JlocTnxeHue eI OCBOEHUS IPOrpaMMbl 00ECIIEUMBAETCS PEIIEHUEM COOTBETCTBYIOIIMX
3anad. [IpuopureTHbIMU 3a1auaMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCSA:

—(opMHpOBaHUE MPEICTABICHUS O TEOMETPUN KaK YaCTH MUPOBOM KYJIbTYpHI U
OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

—(opMHpOBaHNUE MPEICTABICHUS O MHOTOTPAHHUKAX U TeJlaX BPAILCHUS KaK O
BaXHEHIIINX MaTeMaTUYECKUX MOJIETISX, TO3BOJISIIOIINX OMUCHIBATh U M3Y4aTh Pa3HbIC SABIICHUS
OKPY’KaroIlero Mupa;

—GhopMUpOBaHNE YMEHHUS PACIIO3HABATh HA YePTEKax, MOACISAX U B peallbHOM MUPE
MHOTOTPaHHUKH U TeJla BpallCHHUS,

—OBJIaJICHHE METOJIaMH PEILLIEHUS 3a7a4u Ha IOCTPOEHUS Ha N300payKeHUSIX
IPOCTPAHCTBEHHBIX (pUryp;

—(opMHpOBaHUE YMEHHUS OTIEPUPOBATH OCHOBHBIMH ITOHITHUSMHU O MHOTOTPaHHUKAX U
Teax BpallleHUsl U UX OCHOBHBIMM CBOMCTBaMU;

—OBIIaJICHHE aJITOPUTMaMU PELICHUS] OCHOBHBIX THUIIOB 337a4; (hOpMHUpOBaAHUE YMEHUS
MIPOBOAMTDH HECIOXKHbBIE JOKa3aTeNbHbIE PACCYXKACHUS B X0JI€ PEUICHHS CTEPEOMETPUUECKUX
3a]a4 U 33714 C IPaKTHUYECKUM COJIeP KaHUEM;

—pa3BUTHE UHTEJIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yUaromxcs,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS;

—(opMupoBaHue QYHKIIMOHATBHOW IPaMOTHOCTH, PEJICBAHTHON I€OMETPUH: YMEHUE
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX TIOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
pEeaIbHBIX )KU3HEHHBIX CUTYAlUSAX U IPU U3YUEHUH JPYTUX YUEOHBIX MIPEIMETOB, POSIBICHUS
3aBUCHUMOCTEN 1 3aKOHOMEPHOCTEH, (OpMYIHpPOBaTh X Ha SI3bIKE T€OMETPUU U CO3/1aBaTh
TEOMETPUUYECKHUE MOJIEIH, IPUMEHATh OCBOCHHBIN T€OMETPUYECKUH anIapar JUIsl peLICHUs
IIPAKTUKO-OPUEHTUPOBAHHBIX 33]a4, UHTEPIIPETUPOBATh U OLICHUBATh I1OJIy4EHHBIE PE3YJILTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCS BKIOUEHHE B KYpC CTEPEOMETPHH B
HayYaJIe €ro U3y4eHus 3a/ad, PeIlaeMbIX Ha YPOBHE MHTYUTUBHOTO MO3HAHUS, U ONPEACIEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HajJ HHUMH, YTO CIOCOOCTBYIOT DPa3BUTHUIO JIOTMUECKOTO U
IIPOCTPAHCTBEHHOIO  MBILIUIEHUS, CTHUMYJIMPYET IPOTEKAaHWE MHTYUTHBHBIX IIPOLIECCOB,
MOTHUBHPYET K JalbHEUILIEMY N3YUEHHUIO NPEAMETA.

[Ipeamourenue oTHaércss HArMAAHO-KOHCTPYKTUBHOMY METONy OOYy4YeHMs, TO €cCTb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-NPAKTUYECKOU
JEeATENbHOCTH. Pa3BuUTHE NpPOCTPaHCTBEHHBIX IPEACTABICHUM Yy YydallUxcsi B Kypce
CTEpEOMETPUH MPOBOIUTCS 3a CUET pellleHus 33/1a4 Ha CO3[JaHUE MTPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAMUTCS C
OMOpOM Ha HarJsAJHOCTh, a OTIEPUPOBAHUE 00Pa30M — B YCIIOBHUSAX OTBJICUEHUS! OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COIEPIKaHNU.

OcHOBHBIE coxaepxaTenbHble JHMHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «lIpsiMble U TIIIOCKOCTH B MPOCTpaHCTBEY», «Tena BpaieHus», «Bexktopsl u
KOOpJMHATHI B IPOCTpaHCTBE». DOpMUPOBAHKE JTOTHUECKUX YMEHUN pacrpeensieTcss He TOIbKO
[0 COJAEp)KaTeNIbHBIM JIMHHUSM, HO M MO rojamM oOOy4eHHMs Ha YpPOBHE CpEIHEero oOIlero
o0Opa3oBaHwUsl.

Copnepxanne 00Opa30BaHUs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTaM OCBOCHHUS
paboueii mporpaMMbl, pacpeeIEHHBIM 110 TOAaM 00y4YeHHsI, CTPYKTYpPUPOBAHO TaKUM 00pa3om,
4TOObl  OBJAJCHHE T'C€OMETPUYECKUMH  TOHATHSAMH M HABBIKAMHU  OCYILECTBISUIOCH
MOCIEe0BATENbHO M IMOCTYNATeNbHO, C COOJIIOJIEHUEM TPUHIMIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAIUCH B OOIIYIO CUCTEMY I'€OMETPUYECKUX MPEACTABICHUN 00yJaronuxcs,
pactupsis ¥ yrayOssis e€, 00pa3ysi IpOYHble MHOXKECTBEHHBIE CBSI3U.
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MECTO YYEBHOI'O KYPCA «'EOMETPHUS» B YHEBHOM IIJIAHE

Ha y4aeGnsr1it kype «I'eomerpus» orBoautes 102 yueOHBIX yaca:

3aounas popma:

-B 10 kmacce — 68wuacoB (2uac B wHememo): 51 ayauropubiii wac, 11 gacos
CaMOCTOSITENILHON pabOThI, KOHCYJIBTAIMU - 29aca, HAMMCAHUE TTOJTYTOJOBBIX TUATHOCTUYECKIX
paboT - TECTOBBIX 3aJaHHMW, Pa3MEUICHHBIX Ha oOpa3oBaTelbHOM IMopTalie «BupryanbpHas
mikosa» (http://new.vsdo.ru) - 4 gaca);

-B llxmacce — 34uaca (luac B Hememo): 30 ayAMTOPHBIX 4YacoB, HaNKMCaHUE
MOJIYTOJIOBBIX ~ JIMAaTHOCTUYECKHX  paboOT - TECTOBBIX  3aJaHUii, pa3MEIIEHHBIX Ha
obpasoBatensHOM TopTajie «Bupryansuas mkosa» (http:/new.vsdo.ru) - 4 gaca);

OuHo-3a049Has opMma:

-B 10xmacce — 68wuacoB (2yac B Hemenwo): 51 aymutopHbidi yac, 15 gacos
CaMOCTOSTEIILHOW Pa0OThI, KOHCYJIbTAIIMH - 29aca);

-B 11 nacce — 34 yaca (1 yac B Hezen0): 34 ayTUTOPHBIX Yaca);

COJAEPKAHUE YYEBHOI'O IIPEJMETA

10 KJIACC

IIpsiMble ¥ II0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHA cTepeoMeTpur. Touka, npsiMasi, MI0CKOCTh, IPOCTpaHCcTBO. [loHsaTne
00 aKkcHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUM: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacrnosokeHue MpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIUECS, NTapaJUIeIbHbIE U
CKpemuBampomuecss npsAMsle. llapamnenbHOCTh NPAMBIX M INIOCKOCTEM B NPOCTPAHCTBE:
NapajuleJbHbIe IPSAMBIE B IPOCTPAHCTBE; IAPAUIEIBHOCTh TPEX NPAMBIX; MNApaUICIIBHOCTD
IPSIMOM M IIJIOCKOCTH. YTJbl C COHAINPABICHHBIMH CTOPOHAMH; YroJl MEXKIy HpPSIMBIMH B
npoctpaHcTBe.  [lapamienbHOCTE  IUIOCKOCTEH:  MapajulelbHBIE  IUIOCKOCTH;  CBOMCTBA
napajuleJIbHBIX TuIockocTel. [IpocTeiinme mpocTpaHCTBEHHbBIE (PUTYPHI Ha MIIOCKOCTH: TETPAdp,
KyO, Mmapajuiesenumes; NocTpoeHNe CeUeHu.

[lepneHUKYISIpHOCTE  HPSAMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE IpsSMBIE B
IIPOCTPAHCTBE, IIPSAMBIE IapajUIeIbHBIE W IEPHEHIUKYIAPHBIE K IIJIOCKOCTH, IPU3HAK
NEPNEHAUKYJSIPHOCTH IPSAMOM M IIOCKOCTH, TEOpeMa O MpAMOW IEepPHEHIUKYISIPHON
IJIOCKOCTH. YTIIbI B IPOCTPAHCTBE: YrOJd MEXAY MNPAMOM M IIIOCKOCTBIO; IBYI'PAHHBIA YIOJI,
JIMHENHBIN Yrojl JBYIPaHHOro yria. llepneHauKyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKH J0
IUIOCKOCTH, PAcCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, MPOEKIMs (UIypbl Ha IJIOCKOCTD.
IlepneHMKyISIPHOCT TUIOCKOCTEH: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIOocKocTer. Teopema
0 TPEX NEPIECHAUKYIIApax.

MHoOrorpaHHuKHu

IlonsiTMe MHOIOrpaHHUMKA, OCHOBHBIE DJIEMEHTHl MHOIOIPDAHHHUKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yronapHas npu3Ma; rpaHu
¥ OCHOBAHMS NMPHU3MBI; MIPsIMasi U HaKJIOHHAS IPU3MbI; OOKOBAs M TIOJIHAsI TOBEPXHOCTH MPU3MBI.
[Tapannenenunesn, OpsIMOYTOJbHBIN Napajuienenunes U ero cpoicrsa. [Iupamupa: N-yronpHas
nupamMpia, TpaHM W OCHOBAHHME NHpPAaMHbI, OOKOBas M IOJHAs MOBEPXHOCTh MHPAMMUIBL;
NpaBUJIbHAasl W YCEYEHHas MHpaMua. OJIEMEHThl MNpu3Mbl M nUpaMmuiabl. [IpaBuibHbIE
MHOTOTPaHHHMKU: MOHITHE MPABUIBHOIO MHOTIOIPDAaHHUKA; MpaBUibHAs MpU3Ma W NPaBUIbHAs
NUpaMuJia; MpaBUiIbHAas TPEyroibHas MUpaMuia U MpaBHIbHBIN TeTpasap; ky0. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M Hukocadap. CedeHus OpuU3MBl U
MAPaMUIBL.

CuMMeTpuss B IIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NPSIMOM, IMIOCKOCTH.
DIEeMEHTB CUMMETPUH B TUPaMUJaX, apajuIeIeUIe1axX, IPaBUIbHBIX MHOTOTPaHHUKAX.

Brruncnenue 3m1eMeHTOB MHOTOTpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lmomans 60KOBOM
MOBEPXHOCTH M TOJIHOW MOBEPXHOCTH NPSIMOM MPU3MBI, IUJIONIAJb OCHOBaHHM, Teopema o
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OOKOBOH IMOBEPXHOCTH TpSIMON mpu3Mbl. [lnomane OGOKOBOH MOBEPXHOCTH W TMOBEPXHOCTHU
MPaBWIBHON NMHUpaMUAbI, TeopeMa O IJIomaau yceu€HHoil nupamuabl. [loHsTHe 00 00BEME.
O0bEM nupamMuibl, IPU3MBIL.

[Tonobubie Tena B mpocTpaHcTBe. COOTHONIGHHS MEXAY IUIOMIAJIMU MOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

11 KJIACC

Tesa BpaleHus

[unuaapuyeckas MOBEPXHOCTb, OOpa3yloollue IWIMHIPUYECKONH MOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepxXHOCTH. LlMmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; IJIOMIaAb OOKOBOI U MOJHOW MOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3yroliye KOHHYECKOH IMOBEPXHOCTH, OCb W BEpIUIMHA
KOHUYecKkol mnoBepxHOcTH. KoHyc: ocHOBaHuMe M BeplIMHA, OOpa3ymoollas ¥ OCh; IUIOIIAIb
OOKOBOW W TOJHON TOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue W BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHtp, paguyc, OUaMeTp; IUIOMIAJL IMOBEPXHOCTH cdepbl. BizanmHoe
pacnosioxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miouanb chepsl.

N300paxeHue Ten BpalleHus Ha INIOCKOCTH. Pa3BépTka LUIMHApa U KOHYCA.

KomOunanuu Ten BpalieHUss U MHOTOTPAHHUKOB. MHOTOTpPAaHHUK, OMHUCAHHBIA OKOJO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonstue 00 oO0bEme. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactsus w3 He€. O0BEM mwmHIpa, KoHyca. O0BEM
nrapa ¥ 1iomajib cepsl.

[TomoGHble Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMAASIMU IIOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TETl.

Ceuenuss 1mwimHApa (HapauieIbHO W MEPHEHJUKYISIPHO OCH), CEYEHMs] KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXO/AIIee Yepe3 BepIINHY), CEUeHHUS I1apa.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha MIIOCKOCTH U B IpoCcTpaHCTBE. CI0KEHUE U BEIYUTAHUE BEKTOPOB. Y MHOXKECHHE
BEKTOpa Ha uucio. PazjoxkeHue BekTopa Mo TPEM HEKOMILIaHapHbIM BekTopam. [IpaBuio
napajuienenunena. Pemenne 3anay, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPABWII JEMCTBUI C BEKTOpaMHU.
IIpsmMoyronbHas cucremMa KOOpAMHAT B mpocTtpaHcTtBe. KoopaunHarsl Bekropa. IIpocreinmme
3a7a4yd B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalsgpHOE NPOU3BEJEHUE BEKTOPOB.
Boruncnenue yrioB MexAy NPSMBIMH U IUIOCKOCTAMHU. KOOpauHATHO-BEKTOPHBIA METOJ HpU
pELIEHNU TEOMETPUYECKUX 3a/1ay.

INNJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

JUYHOCTHBIE PE3YJBbTATDBI

JIugHOCTHBIE PE3YyNbTaThl OCBOCHHUS MPOTPpaMMbl y4deOHOro mpenmera «MaremaThka
XapaKTEPU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKON TMO3UIMK OOYyYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O WIEHAa POCCHUHCKOTO OOIIECTBa, MPEICTABICHUEM O MAaTEMaTHUYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUH, MPOIEAyp TpakJaHCKOTO oO0IecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJEHCTBOBATh C COIMUAIBHBIMH WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM.

IHaTpuoTHYecKkoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPakIaHCKON MACHTUYHOCTH, YBAKEHHUS K MPOILIOMY
M HACTOSAIIEMY POCCHUHCKOM MaTeMaTHUKH, ICHHOCTHBIM OTHOIICHHUEM K JOCTH)KEHUAM
POCCUHCKHX MAaT€MaTUKOB M POCCHUMCKOW MAaTEMAaTHYECKOM IIKOJbI, K HCIIOJIb30BAaHUIO 3THX
JTOCTYDKCHHUH B APYTUX HAyKaxX, TEXHOJIOTHAX, chepax SIKOHOMUKH.
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JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHMEM JIYXOBHBIX IICHHOCTEH POCCHICKOrO Hapoaa; CPOPMHPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, STUYCCKOTO MOBEACHHS, CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM
JOCTYDKEHUH HAyKH M JESITEIBHOCThIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B TOCTPOCHHUE
YCTOMUYMBOTO OyAYIIEro.

JcTeTHYecKoe BOCIIUTAHHE:

ACTETUYECKUM  OTHONIEHHWEM K  MHUpPY, BKJIIOYas  ACTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHUH, pacCYKICHHH, BOCIHPUUMYHBOCTHIO K
MaTEeMATHYECKUM acCIeKTaM Pa3InYHbIX BUIOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHHUE:

Cc()OPMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTEeMaTHUECKWe 3HAHUS B HWHTEpecax
3I0POBOTO W 0e30MacHOro oOpasza KH3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUe, COATAHCUPOBAHHBIN PEKUM 3aHITUH M OTIBIXA, PEryisipHas (usmueckas
AKTUBHOCTH); (DU3MYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATUSX CIIOPTUBHO-03JOPOBUTEIILHON
JESITCIIbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IUIHBIM
chepam nmpoheCcCHOHALHOW JICATEIILHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON W €€ MPHIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP OymyIiei mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC
JKU3HCHHBIC IIJIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBEO K MaTeMaTHUYECKOMY OOpa3OBaHHIO H
caMo00pa3oBaHUI0 HAa TPOTSDKCHWH BCEHW JKU3HHM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
PELICHUH MTPAKTUYCCKUX 3a/1a4 MATeMAaTUYEeCKOI HAIIPaBICHHOCTH.

IK0JIOTHYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTHIO HIKOJIOTMUYECKON KyIbTypbl, MOHUMAHUEM BIIHUSHHUS COLUAIHHO-
SKOHOMHYECKUX IPOIECCOB HA COCTOSHHUE TPUPOIHOW W COIMAIBHON Cpeibl, OCO3HAHUEM
I00AaNbHOTO  XapakTepa JKOJOTMUECKUX  MpoOJieM; OpUEeHTalMei Ha  MpUMEHEHHe
MaTEeMAaTHYECKUX 3HAHWW JIJIS PEIICHUsS 3a/7a4 B 00JIACTH OKPYXKAIOMICH Cpesbl, IIIaHUPOBAHUS
MOCTYIKOB M OIEHKU WX BO3MOXHBIX MMOCIEICTBUHN A OKPYKAIOIIEH CPeIbl.

LleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOMIECTBEHHOW MPAKTHKH, TOHMMAHUEM MaTeMAaTHYECKON HAyKH Kak chepsl
YeNOBEUYECKON JesITeIbHOCTH, ITAlOB €€ Pa3BUTHUSl U 3HAYMMOCTH JI Pa3BUTHUS [TUBUIH3AIUY;
OBJIAJICHUEM SI3BIKOM MAaTEMaTHKH W MaTeMaTHYeCKOW KYJIbTYpPOW KaK CpPEJACTBOM MO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYILIECTBISATh MPOEKTHYID M HCCIEAOBATEIbCKYIO JEATEIbHOCTh
WHMBUIYQJILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MerTanpeaMeTHbIe pe3yIbTaThl OCBOCHHSI TIPOTPaMMBI YIeOHOTO TIpeaMeTa «MaTeMaTHKa
XapaKTePU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU HO3HAGAMENbHBIMU OCUCMEUAMU,
VHUBEPCATbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMEUSAMU,  YHUBEPCAIbHOIMU — PecylsmUHbIMU
OelicmeusmMu.

1) YVuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECCO8 00YUarowmuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCalowe20 Mupd,;
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayutl, ymeHul pabomams ¢ uHgopmayuetl).

ba3zoBble Jlornyeckue 1eMcTBUA:

—BBISIBJIATh M XapaKTePU30BaTh CYIIECCTBEHHBIC MPU3HAKKM MAaTEMATHUECKUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy MOHATHAMH; (QOPMYITUPOBATH OINpPEACTCHHUS TOHSATHUM;
YCTaHABIIMBATh CYIIECTBCHHBIN TpPH3HAK KIACCU(UKAINKA, OCHOBAHWS JUI 00OOIIEeHUS U
CPaBHEHHUSI, KpUTEPUU TTPOBOJIUMOTO aHAIIN3A,

—BOCIPUHUMATh, (OPMYIUPOBATh W IMPEOOPA3OBHIBATh CYXKICHUS: YTBEPAHUTEIBHBIC U
OTpHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U O0IINE; YCIOBHBIC;
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—BBIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOpeuus B (hakrax,
JAHHBIX, HAOMIONEHUSAX W  YTBEPXKACHUAX; IpeniaraTb KPUTEPUU A BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

—JleNaTh BBIBOJBI C MCIIOJIB30BAHUEM 33aKOHOB JIOIMKH, AECTYKTUBHBIX M HHAYKTHBHBIX
YMO3aKJIIOYEeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

~IPOBOAMUTH CAMOCTOATENBHO JJOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN (IIPSIMBbIE U
OT TIPOTHUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOAUTH MPHUMEPHl U KOHTPIPHUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOIBI;

—BBIOMpATh CIOCOO pelIeHus Y4eOHOH 3ajaud (CpaBHHBATh HECKOJBKO BapHaHTOB
peuieHus, BbIOMpaTh HauOoJee MNOIXOASIMM € YYETOM CaMOCTOSITEIbHO BBIJCIECHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBaresLCKue AeliCTBHA:

—HCIIOJIb30BaTh ~ BOMPOCHI ~ KaK  MCCIEJOBATENbCKUNA  HMHCTPYMEHT  IO3HAHUS;
(bopMynHupoBaTh BONPOCHL, (PUKCUPYIOIIKME IPOTUBOPEUHE, IPodIeMy, YCTaHaBIMBATh HCKOMOE
U JaHHOE, (OpPMUPOBAThH TUIIOTE3Y, APIYMEHTUPOBAThH CBOIO TIO3HIINIO, MHEHHE;

—~MPOBOAUTH CAaMOCTOATENbHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, MCCIEeIO0BaHUE 110
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, SBJICHHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEH MeXly 00BEKTaMH, SIBICHUSMU, IPOLIECCaMH;

—CaMOCTOSITETILHO (hOPMYITUPOBATh 0OOOIICHHS U BEIBOJBI 110 PE3YJIbTAaTaM MPOBEIAEHHOTO
HaOJI0I€HUS, UCCIIEI0BAHMS], OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IEeHHI;

~IPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOLIECCA, a TAK)KE BBIIBUIATh MPEAIOI0KEHUS O
€r0 Pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

—BBISABIIATH JIePUIUTH HHOOPMAIINH, JTAHHBIX, HEOOXOIMMBIX IS OTBETA Ha BOIIPOC M JUIS
pelLeHHs 3a/1auu;

—BBIOMpATh MH(POPMALMIO W3 KMCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIM3UPOBATh,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBaTh MHMOPMAIMIO Ppa3IUYHBIX BUAOB U (opM
NIPEJICTaBIICHHUS;

—CTPYKTypUpOBaTh  HMHGOpPMALIMIO, TPEACTaBIATE €€ B pa3iMyHbIX  (opMmax,
WUTIOCTPUPOBATh TpapuuecKy;

—OLEHMBAaTh HAA&KHOCTh HH(GOpPMAIMU IO CaMOCTOSTENBHO C(HOPMYIHMPOBAHHBIM
KPUTEPHSIM.

2) Vhueepcanvhvle KOMMYHUKAMUGHbLE Oelicmausi, 00ecneuusarn coopmupo8anHoCns
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

O0wmenne:

—BOCHPHUHUMATh U (OPMYITHPOBATH CYKIEHHSI B COOTBETCTBUU C YCIOBHSIMH U IEISIMH
OOIIeHus; SCHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHMS B YCTHBIX M NHUCHMEHHBIX
TEKCTaX, JaBaTh NOSCHEHHWS IO XOAY pEUICHHs 33Jadd, KOMMEHTHPOBATH TOJTYYCHHBIN
pe3ysbTar;

—B X0/ OOCYXXIECHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMBI, TIPOOIEMBI,
pemraeMoil 3a/auM, BBICKA3bIBaTh WIEH, HALlEJIEHHBIE HAa MOUCK PELICHHUS; COMOCTaBIATH CBOU
CYXJIEHUS C CY)KACHUSMHU APYrHMX YYaCTHHKOB JUANOTa, OOHAPYKUBATh Pa3IM4Me U CXOICTBO
NO3MLIMI; B KOPPEKTHOH (hopme PopMyTupoBaTh pa3HOTIIACHUS, CBOM BO3PAKEHHUS,;

—TIPE/ICTABIIATh PE3YJbTAThl PEIICHHs 3a7add, YKCIEPUMEHTa, WCCICAOBAaHUS, MPOCKTa;
CaMOCTOSITENIbHO  BbIOMpaTh (¢opMmar BBICTYIUICHMS C Y4Y€TOM 3aJady Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CotpyannuecrBo:

—~TOHUMATh ¥ UCIOJIb30BATh MPEUMYILECTBA KOMaHIHOW ¥ MHAMBUIYAIbHON pabOThl pH
pelmieHMH y4eOHBIX 3a/ay; HPUHUMATh L€JIb COBMECTHOH JesITEIbHOCTH, IUIAHHMPOBATH
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OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpelneiiarTh BHIAbI padoT, JOrOBApHBATHCSA, OOCYXIATh
IpoLECC U pe3yabTaT paboThl; 000011aTh MHEHUS HECKOIBKUX JIOJIEH;

—Yy4acTBOBaTh B IPYNIOBBIX (hopMax paboTsl (00CYkIeHUs, OOMEH MHEHUH, «MO3TOBBIC
IITYPMBI» U HHBIE); BBIIOJIHATH CBOK 4YacTb paOOThl M KOOPAMHUPOBATb CBOM JEHCTBUA C
JpYTMMHM WIEHaMU KOMAaHJbl; OLIEHMBATh KaueCTBO CBOEro BKJaja B OOMIMHM MPOIYKT IO
KPUTEPHIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

3) Vuusepcanvuvie pecynamusnsie oeticmsus, obecneuusaom Gopmuposanue cmuiCio8bix
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranusanus:

—COCTaBJIATh IUIAH, AJTOPUTM pELICHMs 3aJadyM, BBIOMpATh CIIOCOO pELIeHHs C Yy4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI pEIICHUH ¢ y4éTOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb:

—BJIaZICTh HAaBBIKAMU I03HABATENIbHON pe(IeKCHM KaK OCO3HAHUS COBEpPLIAEMbIX JAEHCTBUI
U MBICIUTENbHBIX IPOLECCOB, HUX PE3YyIbTaTOB; BIAJETh CIHOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJibTaTa PEeLIeHNUs: MaTeMaTHUECKON 3ajjauu;

—~TIPEABUIETh TPYAHOCTH, KOTOPbIE€ MOT'YT BO3HMKHYTH IpU PEIICHUU 33Ja4d, BHOCHUTD
KOPPEKTHBBI B J€SITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBLCTB, JAHHBIX, Hal/IEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

—OLEHHMBAaTh COOTBETCTBUE pe3yjbTaTa LEIM M YCIOBUSAM, OOBACHATh IPUUYMHBI
JOCTUXKEHUSI WJIN HEAOCTH)KEHUS pE3yJbTaTOB JIEATEIbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIbTATbBI

10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, MPsSMasi, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX IIPU PELICHUH T€OMETPUUYECKUX
3azad.

OnepupoBaTb MNOHATHSAMM: MApPAUIEIBHOCTb U MEPHEHAMKYISPHOCTh MPSAMBIX WU
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacloIokKeHHe MPSMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MNOHATHSMM: JBYTPAHHBI yroy, TpaHU JBYTPAaHHOIO yria, pedpo
JBYTPaHHOIO yIJia; JUHEHHBIN yroJl ABYTPaHHOTO YIJIa; TpagycHas Mepa JBYTPaHHOIO yIia.

OnepupoBaTh NOHATHUSMU: MHOTOIPAHHUK, BBITYKJIBIH W HEBBINYKIIbII MHOTOTpaHHHK,
3JIEMEHTbl MHOTOTPaHHUKA, TPABUIIbHBI MHOTOTPAHHUK.

PacriozHaBaTh OCHOBHBIE BMJIbI MHOTOTPAaHHHMKOB (MHMpaMuia; Mpu3Ma, IPsIMOYTOJIbHBIN
napaenenurnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBaHHMS s Kiaccuukanuu
(BBIYKJIBIE W HEBBITYKJIblE MHOTOTPAHHUKHU; IPaBWJIbHBIE MHOTOTPAHHUKHU; MpsMble U
HAKJIOHHBIE IPU3MBI, TapajlieIeIUuIe/Ibl).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB.

OOBSCHATH MPUHITUTIBI TOCTPOCHUS CEUCHHH, HCTIONB3YS METOJ CJICIOB.

Crpouth cedyeHHs MHOTOTPAaHHUKOB METOAOM CIIEJOB, BBINOJHATH (BBIHOCHBIE) INIOCKUE
YepTek U U3 PUCYHKOB NMPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3a7aun Ha HaX0XKJICHHE T€OMETPHUUECKUX BEJIMUYMH 110 00pasliaM MK allfOpUTMaM,
MIPUMEHSISI U3BECTHBIE AHAJTMTUYECKHE METObl NMPHU PEIICHUU CTaHAAPTHBIX MaTEeMaTHYECKUX
3a/1a4 Ha BBIYHUCIIEHUE PACCTOSHUN MEXIY IBYMS TOUKAaMHU, OT TOUKH 1O MPSIMOH, OT TOUKH JO
TUIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemrate 3aaun Ha HAXOXKJICHHE TEOMETPHUECKUX BEIMYMH 110 00pasliaM MK allfOpUTMaM,
IPUMEHSST U3BECTHBIC AHAJTUTUYECKHE METOJbl MPH PELIEHUU CTAHJAPTHBIX MaTeMaTHYECKUX
3aJjad Ha BBIYMCJICHUE YIVIOB MEXKAY CKPEUIMBAIOIIUMUCS MPSAMBIMH, MEXAy MNpsAMONH U
IJIOCKOCTBIO, MEXKY IJIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.
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Boraucnare 00bEMBI U TUIOMAAM TOBEPXHOCTEH MHOTOIPAaHHHUKOB (IpU3Ma, MHPAMHIIA) C
npuMeHeHreM (GOpMyJl; BBIUUCIATh COOTHOIIEGHUS MEXKAY IUIOMAISIMH TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh MOHATHSMH: CHUMMETPUS B TNPOCTPAHCTBE; ILEHTP, OCh U IUIOCKOCTb
CUMMETPHUH; LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (DUTYPHI.

W3Bnekatb, mpeoOpa3oBeIBaTh U MHTEPIPETUPOBATH UHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (pUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[IpumensTb reomerpuyeckue GakThl A pELICHUS CTEPEOMETPUUYECKUX  3ajad,
IPEIOIaraloIluX HECKOJIBKO IIaroB pEIIeHUs, €CIH YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHATH TpOCTEHIIME NPOTrpaMMHBIE CPEICTBA U DIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKHX 3a/1ay.

[lpuBoANTE TpPUMEpPH MATEMATUYECKUX 3aKOHOMEPHOCTEH B TIPUPOAEC U IKHU3HH,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHSATh TIOJMyYEHHBIC 3HAHHS HAa MPAKTUKE: aHATU3UPOBATh pEajbHBIC CHUTYallUd H
OPUMEHSTh HM3YyYEHHBIE TIOHATHUS B  MPOLECCe TMOWCKAa PEIIeHUs MaTeMaTU4YeCKH
chopMyITHpPOBaHHOW TPOOIEMBbI, MOAETUPOBATh pPEATbHbIE CHTYyallUd HA S3bIKE T'€OMETPHH,
WCCJIEIOBATh MOCTPOEHHBIE MOJENU C HCHOJIB30BaHHUEM T'€OMETPUUYECKUX MOHSTUUA U TEOPEeM,
ammapara anreOpbl; penaTth NpakTHIECKUEe 3a7aui, CBA3aHHBIE C HAXOXKICHUEM IeOMETPUIECKIX
BEJIMYKH.

11 KJIACC

OnepupoBatb MOHSITUSMH: UMIHHIPUYECcKas MOBEPXHOCTb, oOpazymoiue
[IMHAPHUYECKON MTOBEPXHOCTH; IIMIIMH/IP; KOHUYECKasi IOBEPXHOCTh, 00pa3yroIIne KOHHIECKOH
MOBEPXHOCTH, KOHYC; ChepruuecKas IOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (IIWJIKHIP, KOHYC, cdhepa U 1map).

OOBACHATH CIIOCOOBI MOJTyYSHUS TEJl BPALLEHHUS.

KnaccudumupoBars B3auMHOE pacioioskeHHe CPephl U TIIIOCKOCTH.

OnepupoBaTh MOHATHSMHU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA, BBICOTa CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CIIOS; APOBOM CEKTOP.

Bbruucnate 00bEMBI U IUIOIMIAN TTOBEPXHOCTEH TEJl BpAlllCHHs, T€OMETPHUUECKUX Tl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATHAMHU: MHOT'OIPAaHHMK, BIHMCAHHBIA B cdepy M OMHMCAHHBIH OKOJIO
cdepsr; chepa, BIECaHHAs B MHOTOTPaHHUK HITH TEJIO BPAIICHUS.

BBIUUCIIATE COOTHOLIEHUS MEXY TUIOIIAAsIMH TOBEPXHOCTEN M 00bEMaMU TIOJJOOHBIX TEJI.

N300paxkaTh m3y4aeMble (UTYpbl OT PYKH M C TPUMEHEHHEM TIIPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbINoHATE (BBIHOCHBIE) IJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BbEMHBIX QUTYp: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tell BPaIlCHUSI.

W3BnekaTh, HHTEPIPETUPOBATh U MPEOOPA30BBIBATh WHPOPMAIIHIO O TPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHITHEM BEKTOP B TPOCTPAHCTBE.

BbIMONHATE ASWCTBUS CIOXKEHHUS BEKTOPOB, BHIUNTAHHUS BEKTOPOB U YMHOXKEHUS BEKTOPA
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00JIa/1al0T.

[TpuMeHSATH MpaBUIIO apaljieNenuea.

OnepupoBaTh TOHSATHSIMHA: JIEKAPTOBBI KOOPAMHATHI B TPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yroj MeEXIy BEKTOpaMH, CKaJIIpHOE
NIPOM3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE H KOMIUIAHAPHBIC BEKTOPHI.

HaxoauTte cymMMy BEKTOPOB M IPOHM3BEACHUE BEKTOPA HA YUCIIO, YOI MEXKIY BEKTOpaMH,
CKaJIIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTeMEe KOOpIMHAT.
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[IpumensTe reomerpuyeckue (akThl Ui PELICHUS CTEPEOMETPUYECKHX — 3a7ad,
HPENOJararoMX HECKOJIBKO IAroB PEIICHUs, €CIM YCJIOBUS MPUMEHEHHS 3aJaHbl B SBHON
dopme.

Pemate mpocrteiiiiie reOMeTprYSCKHE 3a1a4i Ha TPUMEHCHHUE BEKTOPHO-KOOPIHHATHOTO
MeTo/a.

Pemate 3amaud Ha J0KAa3aTeIbCTBO MATEMATUYECKUX OTHOILICHHH M HAXOXKICHHE
TCOMCTPHUICCKUX BCIWYHH I10 06pa3uaM WM aJIrOpuT™MaM, MpUMCEHAA U3BCCTHBIC MCTOAbI IPU
pEIICHUH CTaHIAPTHBIX MATEMATUIECKUX 3a71a4.

[IpuMeHATH mpocCTEHIIME MPOrPaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHMKALIMOHHBIE
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUUCCKHX 3a/1ad.

[IpuBoguTe mnpHUMEpbl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U KU3HH,
pacro3HaBaTh MPOSIBJICHHE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IprMeHATH MOJy4YEHHBIE 3HAHUSA HA NPAKTUKE: AHAIU3UPOBATH PEAIbHBIE CUTYAlUU H
OPUMEHATh  M3YYCHHbIE TMOHATHS B  MPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyITUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATH pEATbHBIE CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIIeI0BaTh MMOCTPOCHHBIC MOJIEIN C HMCIOJIb30BAHMEM T€OMETPHUYCCKHX TOHITHH M TEOpeM,
arrapara aﬂre6pbl; peiaTh MPAKTHUYCCKUC 3aa4U, CBA3AHHBIC C HAXOXICHUECM I'COMETPUUCCKHUX
BEJTUYHH.
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Ne
1/

HaunmenoBanue
pa3aesioB U TEM
MPOrPAMMBI

KonuuectBo uacoB

Bcero

KonTtp-
ble
paboThI

ITpakt-
KHe
paboTe

Metobl 1 GOPMBI OpraHU3aIMK 00yUeHUS. XapaKTePUCTUKA ACATCILHOCTH
oOyJarommxcs

OnexTpoHHbIe (1IU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

BBenenue B
CTEPEOMETPHUIO

10

1

AKTYaJIu3upoBaTh (PaKThHl U METOABI TUIAHUMETPUH, PEIIEBAHTHBIC TEME.
IMosyuaTs npescTaBieHUs O IPOCTPAHCTBEHHBIX QUrypax, pa3ouparb
npocTeiiiye nmpaBuia n300pakeHus 3TUX Guryp.

N300paxkaTh npsMyro U IJIOCKOCTh Ha PUCYHKE.

Pacno3HaBaTh MHOTOIpaHHUKHU, TUPAMUY, KyO, HA3bIBATh HX
AJIEMEHTHI.

JleaaThb pUCYHOK Ky0a, MUpaMU/Ibl, HAXOJUTh OIIMOKU B HEBEPHBIX
M300paKCHUSX.

3HAKOMMTBCS C CEUEHUSMH, C METOJIOM CJIEI0B; UCIIOJIB30BATh IS
MIOCTPOEHHUS CEYEHUSI METOJI CJIE/I0B, KPATKO 3alHUChIBATh IIAary
IIOCTPOEHHUS CEUECHHUS.

Pacno3naBathb BUJ CEUCHUS

W OTHOLICHHH, B KOTOPBIX CeYeHHe JeJUT pedpa Ky0a, HAX0AUTh
IJIOIIA/Ib CeYCHMS.

Hcnonp30BaTh Moa00Me NPH pelIeHUH 32124 HA MOCTPOCHHE CEHYCHUH.
3HAKOMUTBHCS € AKCHOMATHYECKHM NOCTPOEeHHEM CTepeoMeTpUH, C
aKCHOMAaMHM CTEPEOMETPHH M CJIeICTBHAMH U3 HUX.

WnmrocTpupoBaTh aKCHOMbI PUCYHKAMH U IPUMepaMH U3
OKpY:Kawied 00CTAHOBKH

O0J1aK0 3HAHUI
https://school.oblakoz.ru/m
aterials/495928

[Tpsimble ¥ IIIOCKOCTH
B IIPOCTPAHCTBE.
ITapajienpHOCTB
MPSMBIX U IIJIOCKOCTEN

12

AKTYaJau3upoBaTh (akThl U1 METObI INIAHUMETPUH, PEIeBaHTHBIE TEME,
MIPOBOAMTDH AHAJTIOTHH.

IlepeuncasiTh BOZMOXKHBIE CIIOCOOBI PACHIOJIOKEHUS ABYX MPSIMBIX B
MIPOCTPAHCTBE, WILTIOCTPUPOBATH UX Ha MPUMEPAX.

JlaBaThb omnpeesieHHe CKPEIIUBAIOLINXCS MPSAMBIX, (HOPMYyIHPOBATH
MPU3HAK CKPEIIUBAIOIINXCS NPSAMBIX U IPUMEHATh €r0 IPU PeIIeHUuU

O01ako 3HaHUM
https://school.oblakoz.ru/m
aterials/495928
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No HaumeHnoBanue KommuecTBO wacoB
/i pa3aciioB U TEM Bcero Koutp- || [pak- MeTtoasl 1 popMbI OpraHu3aiui 00yueHus. XapaKTepUCTHKa JeITeNBHOCTH || DJIEKTPOHHBIE (LII/I(prBLIe)
IIpOrpaMMBl bie Kue oOyJarommxcs 00pasoBaTebHBIC PECYPCHI

paboTHI || pabOTHI

3ajad4.
PacnoznaBaTh npu3mMy, Ha3bIBaTh €€ 3J1eMEHThI.

CTpouTth ceyeHus1 NPU3MbI HA TOTOBBIX YePTEKAX.

IlepeuncjasiTb BO3MOKHBIE CIIOCOOBI B3AUMHOIO PACIIOJIOKEHHSA
NPSAMOI ¥ INIOCKOCTH B IPOCTPAHCTBE, IPHBOIUTH
COOTBETCTBYIOIIME IPUMeEPbI U3 peajibHOH JKM3HHU.

JlaBaTh onpeaeneHne NapaIeJIbHOCTH NPAMOM U IVIOCKOCTH.
®opMyJIMpOBaTh NPU3HAK NAPAJLIEIbHOCTH NPSIMOI M IJIOCKOCTH,
YTBep k/JAeHHne 0 MPSIMOil nepecedeHust ABYX IIOCKOCTei,
NPOXOASAIIUX Yepe3 Nnapajlie/ibHble NPsMbIe.

Pemath npakTH4YecKue 3a1a4M HA MOCTPOCHHE CEYCHUIT
MHOTOrPpAHHHMKA.

OO0BSICHATSH CJIy4aW B3aHMHOI0 PACIOJI0KeHHUS IVIOCKOCTEH.

JlaBaTh onpejaenenune napajuieJIbHbIX IVIOCKOCTE ; NPUBOINTH
NpUMepbI

U3 peajibHOM KM3HHU U OKpY:Kalolleil 00CTAaHOBKH,
WITIOCTPUPYIOLIHE NAPANICJbHOCTD II0CKOCTEi.

Hcnonp30BaTh NPU3HAK Napa/uIeIbHOCTH ABYX IJIOCKOCTeM, cBOiicTBa
NapajieJbHBIX IJIOCKOCTEH NPHU PELICHNH 32124 HA MOCTPOCHHE.
OOBSICHSTH, UTO HA3bIBAETCH NAPAJLIE]IbHBIM IPOEKTUPOBAHHEM H
KAaK BBINOJIHACTCH NPOEKTHPOBaHNe (PUIYP HA IVIOCKOCTD.
N306paxaTs B mapajijieJibHOM NPOeKUMHU Pa3IMYHbIe
reomerpu4eckue purypsi.

MonennpoBaTh peajibHble CHTYallMU HA A3bIKE TeOMETPHH,
HCCJIeI0BATH MOCTPOEHHbIE MO/IE/IH C HCI0JIb30BAHHEM
reoMeTpUYeCKUX MOHATHI.

Hcnonp30BaTh NpH pellieHUH 32/1a4 HA MOCTPOEHHe CeYeHUl MoOHATHE
NapaIeJbHOCTH, IPU3HAKH M CBOMCTBA Napa/ljIeJIbHbIX NPSAIMbIX HA
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IPSMBIX U IIJIOCKOCTEN

IIPOBOJIUTH AHAJIOTHH.

OO0BsICHATH, KAaKO! Yrojl Ha3bIBAECTCS YTIIOM MEXAY IIEPECEKAOIUMUCS
IPSIMBIMU, CKPELLIMBAIOIIUMUCS IPSIMBIMU B IPOCTPAHCTBE.

JlaBaTh onpeaeneHne NEPICHANKYIISPHBIX MPSAMBIX U IPSAMO,
NEPIEHIUKYIISIPHON K INIOCKOCTH.

HaxoauThb yribl MeXIy CKpPELIMBAOIIUMUCS MPSIMBIMU B KyOe U
Upamu/ie.

IIpuBoANTHL NpUMePHI U3 PEATbHOMN KU3HU U OKpY’Karolleld 00CTaHOBKH,
WJUTFOCTPUPYIOLIME NEPIEHANKYIIIPHOCTD IIPSAMBIX B IIPOCTPAHCTBE U
NEPIEHUKYJIIPHOCTD MPSIMOM K IJIOCKOCTH.

®opmMyIMpPOBATh IIPU3HAK MEPIICHIUKYISIPHOCTH NPSIMOUN U IIJIOCKOCTH,
IPUMEHSTH €r0 Ha MPAKTHUKE: OOBACHITH NEPIEHAUKYIIPHOCTh pedpa
Ky0a ¥ IMaroHaJM €ro rpaHu, KOTopas ero

He COAEP/KUT, HAXOAUTH JVINHY ANArOHAJIH Ky0a.

Bo14ucjasaTs BbICOTY NPAaBHJIBLHON TPEYTroJIbHON U NPABU/IbHOM
YeThIPEXYTroJbHOM MUPAMHUA 110 AJIUHAM pédep.

Pemate 3a7a4u Ha BBIYUC/ICHHS, CBA3AHHbIE C
NePHeHANKYJIAPHOCTHI0 NPAMOM U IJIOCKOCTH, € UCII0JIb30BAHHEM
NPHU pelieHUH IJIAHMMETPHYECKUX (paKTOB U METO10B.

OOBACHATH, YTO HA3BIBAIOT NMEPHEHIMKYJISIPOM U HAKJIOHHOI U3
TOYKH K INIOCKOCTH; IPOEKI el HAKJIOHHOM HA IJIOCKOCTh.
OO0BSICHATH, YTO HA3BIBACTCH PACCTOSIHUEM: OT TOYKH 10 IJIOCKOCTH;
MEK1Y Napa/uieIbHBIMH IJIOCKOCTAMHU; MEXKAY NPAMOM U
NapajuieIbHOM eil VIOCKOCTBI0O; MeKAY CKPeLUBa UMM CS
NPSIMBIMH.

Haxoauts 3TH PACCTOSAHMSA B IIPOCTHIX CaydasiX B Kyﬁe, nupamMuje,

No HaumeHnoBanue KommuecTBO wacoB
/i pa3aciioB U TEM Bcero Koutp- || [pak- MeTtoasl 1 popMbI OpraHu3aiui 00yueHus. XapaKTepUCTHKa JeITeNBHOCTH || DJIEKTPOHHBIE (uH(prBbIe)
MIPOrPAMMBI BIe KHe oOyJarommxcs 00pasoBaTebHBIC PECYPCHI
paboTHI || pabOTHI
| I | |msocxocn |
3 |[lepnenaukynspHocTs || 11 1 AKTYyaJM3upoBaTh (DaKThl U METOBI IJITAHUMETPHH, peIeBaHTHBIE TeMme, ||(O0IaKko 3HaAHUI

https://school.oblakoz.ru/m
aterials/495928
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1/

HaunmenoBanue
pa3aesoB U TEM
MIPOrPAMMBI

KonuuectBo uacoB

Bcero

KonTtp-
ble
paboTHI

ITpakt-
KHe
paboThI

Metobl 1 GOPMBI OpraHU3aIMy 00yUeHUS. XapaKTePUCTHKA ACATCILHOCTH
oOyJarommxcs

OnexTpoHHbIe (1IU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

npusMme.
MopaenupoBaTh peajibHble CHTYallMH HA SI3bIKE FeOMeTpuH,
HCCJIEI0BATH MOCTPOCHHbIE MO/IEJIH € HCI0JIb30BaAHHEM
reoMeTpU4YeCKUX

TMOHSITHH.

Hcnonb30BaTh NPH pellieHUH 33124 HA NMOCTPOCHUE CeYeHU Il TeopemMy
Iudgaropa, cBolicTBA NPAMOYT0JbHBIX TPEYT0JIbHUKOB

Vsl MEXIY
MPSIMBIMHU U
IIOCKOCTSIMH

AKTYaJIU3MpOBATh (PAKTHl U METOABI IUIAHUMETPHUH, PEJIEBAHTHBIEC TEME,
IIPOBOAMTDH AHAJIIOTHH.

/laBaTh onpeae/ieHue yriia MeX1y MpsMON U IJIIOCKOCTHIO,
(bopMyIMpPOBaTh TEOPEMY O TPEX MEPICHAUKYIISAPAX U OOPATHYIO K HEH.
Haxoautpb yron Mexxay npsiMol U INIOCKOCTbIO B MHOTOTPAHHHUKE,
paccTosiHuE OT TOYKHU JI0 IPSIMON Ha TNIOCKOCTH, UCTIOJIB3YS TEOPEMY O
TPEX NEPIEHIUKYJIIApax.

[TpoBoaAMTH Ha YepTEKE MEPIEHIUKYIIAP: U3 TOUKU HA MPSIMYIO; U3 TOUKH
Ha TUIOCKOCTb.

JlaBaThb onpeneneHue ABYrpaHHOro yIia M €ro 3JIEMEHTOB.

OOBACHATH PaBEHCTBO BCEX JIMHEWHBIX YTJIOB JBYIPAHHOIO yIJIa.
Haxoauth Ha yepTexe IByrpaHHBIN yroi Npu pedpe nupaMuibl,
IIPU3MBI, TapAJUIECIEIUIIEAA.

/laBaTh onpeae/ieHue yriia MeX1y INIOCKOCTSMH.

JlaBaTh onpenenenue 1 popmMyIupoBaTh NPU3HAK B3aUMHO
NEePIEeHIUKYISIPHBIX TUIOCKOCTEH.

HaxoauThb yrisl MeXIy IUIOCKOCTSIMH B KyO€ U UpaMU/IE.
Hcnonb3oBaTh Npu pelieHnH 3a/1a4 OCHOBHbBIE TEOPEMBI M METObI
IUTAHUMETPHH.

MopenupoBaTth peajbHble CUTYal[MH Ha SI3bIKE T€OMETPHH, MCCIe10BATh
IIOCTPOEHHBIE MOJEIHU C HCIOIb30BAaHUEM F€OMETPUUECKHUX OHITHH.

O0J1aK0 3HAHUI
https://school.oblakoz.ru/m
aterials/495928
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NMPOBOAUTH AHAJIOTHH.

/laBaTh onpeae/ieHUe apauieienIe1a, paclio3HaBaTh €ro BUIbI U
M3y4yaTh CBOMCTBA

JlaBaTh onpeneneHue NupaMuibl, paclio3HaBaTh BU/IbI IMPAMHU,
(opmyImpoBaTh cBoOCcTBa pEOEP, TpaHeil U BHICOTHI MPABUIBHOM
MAPaAMU/IBI.

Haxoautp mnomaas noaHoi u O0KOBOM MOBEPXHOCTH MTUPAMHU/IBI.
JlaBaThb onpeneseHue yCEUEHHOM MUPaMU/Ibl, HA3bIBaTh €€ AJIEMEHTHI.
@opmyaHpoOBaATH TEOPEMY O IO OOKOBOI MOBEPXHOCTH
IIPaBUJIBHON YCEYEHHON TUPAMUIBL.

PemaTp 3a1aun Ha BBIYUCIIEHUE, CBA3aHHBIEC C TUPAMUJAMU, a TAKKE
3a71a4l Ha TOCTPOCHUE CEYEHUN.

/laBaTh onpeaejieHue NPU3Mbl, PACIO3HABATH BUJIbI IPU3M,
n300pakaTh IPU3MbI Ha YEPTEKE.

HaxoauThb miiomiaib NOIHOH Uil OOKOBOM MOBEPXHOCTH IPU3MBI.
M3yuats cooTHOmEeHUs Ditnepa it yucia pédep, rpaHell U BepLUINH
MHOT'OI'PAHHHKA.

N3yuyaTh BUIBI TPAaBUILHBIX MHOTOTPAHHUKOB, UX Ha3BaHUS U
KOJIMYECTBO I'paHeit

M3yyaTh cUMMETPHIO MHOTOIPAHHUKOB.

OO0BbsACHATH, KAKUE TOUYKH HA3bIBAIOTCSI CUMMETPUUYHBIMU OTHOCUTEIBHO
JTAaHHOW TOYKH, MIPSIMOM WJIM TNTIOCKOCTH, YTO HA3bIBAIOT LIEHTPOM, OChIO
WJIH TIJIOCKOCTBI0 CHUMMETPHH (PUTYPBHI.

IIpuBOAMTHL MPUMeEPBI CHMMETPUYHBIX (PUTYp B apXUTEKTYpE, TEXHUKE,
IIPUPOLE.

No HaumeHnoBanue KommuecTBO wacoB
/i pa3aciioB U TEM Bcero Koutp- || [pak- MeTtoasl 1 popMbI OpraHu3aiui 00yueHus. XapaKTepUCTHKa JeITeNBHOCTH || DJIEKTPOHHBIE (uH(prBbIe)
IpOorpaMmbl bie Kue oOyJarommxcs 00pasoBaTebHBIC PECYPCHI
paboTHI || pabOTHI
HMcnonb3oBaTh Npy pelieHuH 3a7a4 Ha TOCTPOCHUE CEYECHUM
COOTHOLLEHHUS B IPAMOYTOJIbHOM TPEYIOJIbHUKE
5 |[MHOrorpaHHuKH 10 2 AKTyaJu3upoBaTh (PaKThl 1 METOABI IUIAHUMETPUHU, PEJIEeBaHTHBIE TeMe, ||(O01ako 3HaHUM

https://school.oblakoz.ru/m
aterials/495928
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Ne HaumenoBanue KonnuecTBo wacos
/i pa3aciioB U TEM Bcero Koutp- || [pak- MeTtoasl 1 popMbI OpraHu3aiui 00yueHus. XapaKTepUCTHKa JeITeNBHOCTH || DJIEKTPOHHBIE (uH(prBbIe)
MIPOrpaMMBbI I KHe 00yYaroIIUXCsI o0Opa3oBaTeNibHbIE PECYPChHI
paboTHI || pabOTHI
MopenupoBaTthb peajibHble CUTYallMH Ha SI3bIKE T€OMETPHH, UCCIIEI0BATh
MOCTPOCHHBIE MOJICIIU C HCIOIh30BAaHUEM I€OMETPUICCKIX MTOHSITHIA,
MCIOJIb30BAaTh 110/1001€ MHOTOTPAaHHHUKOB
6 ||O0BEMBI 8 2 AKTYaJu3upoBaTh (PaKThl U METOABI IUIAHUMETPUH, PelieBaHTHBIC TeMe. ||(O01ako 3HaHUN
MHOTOTPaHHHKOB OOBACHATH, KaK U3MEPSIOTCSI 00BEMBI TEJI, TPOBOS AHAJIOTHIO C https://school.oblakoz.ru/m
U3MEPEHUEM IUIOIIAACH MHOTOYTOJIbHUKOB. aterials/495928
®opMyJIMPOBATh OCHOBHBIE CBOWCTBA O0BEMOB.
HN3y4yars, BLIBOAMTH (popMy.JIbI
00bEMA MPSIMOYTOJILHOI0 MapaJieienuinena, NPpu3Mbl 1 MHPAMU/IBI.
Bbrancnsate 0066M NpU3Mbl 4 MUPAMU/IBI 110 UX DJIeMEHTAM.
[TpuMeHSTh 00bEM A1 pellieHus CTepeoMeTPHYECKUX 32124 U s
HAXOK/IEHUS] TeOMeTPUYECKUX BeJIUYMH.
MonenupoBaTh peajibHbIe CHTYallMU HA SI3bIKE T€OMETPHH,
HCCIIEIOBATh MOCTPOEHHbIE MO/IeJIM € HCII0JIb30BaAHUEM
reoMeTpuYecKNX MOHATHI
HKOHcyﬂbTaHI/II/I H
TectupoBanue 4 4 http://new.vsdo.ru
(3aouHas popma
oOyueHus)
IToBTOpEHME, 4
000011eHNEe, pe3epB
(ouno-3a0uHas popma
oOyueHus)
OBILIEE KOJIMYECTBO 34 8 1 |4
YACOB I10

I[TPOTPAMME
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11 KJIACC
Ne HaumenoBanue KoanaectBo yacos
/i pa3aciioB U TEM Bcero Koutp- || [pakt- MeTtoasl 1 popMbI OpraHu3alui 00yueHus. XapaKTepUCTHKa JeITENbHOCTH || DJIEKTPOHHBIE (LII/I(prBLIe)
IPOrpaMMbl BIe KHe oOyJaromuxcs 00pazoBaTebHBIC PECYPCHI
paboTHI || pabOTHI
1 |[Tena Bpamenus 12 3 AKTYyaJM3upoBaTh (DaKThl 1 METOBI IJITAHUMETPHH, peIeBaHTHBIE Teme, ||(O0IaKko 3HaAHUI

NPOBOJIUTDH aHAJIOTUH.
JlaBaThb onpepeseHust cepsl U 11apa, UX LIEHTPa, pajnyca, 1uaMeTpa.
OnpenensTs chepy Kak Gpurypy BpamieHus OKpyKHOCTH.

HccaenoBath B3aMHOE paciioyiokeHue c(epbl U INIOCKOCTH, IBYX chep,
WTIOCTPUPOBATH 3TO HA YEPTEXKaX U PUCYHKAX.

®opmyanpoBaTh OIpe/elIeHNE KacaTelIbHON INIOCKOCTH K cepe,
CBOMCTBO ¥ IIPU3HAK KACATEJIbHOU INIOCKOCTH.

3HAKOMUTBCSA C I'e01e3MYECKMMHU JIMHUSAMU Ha cdepe

OO0BSICHATH, YTO HA3BIBAKOT WUJIMHAPOM, HA3bIBATH €r'0 3JIeMEHTHI.
N3y4athb, 00bACHATD, KaK NOJYYUTh NUJIHHAP MYyTEM BpallleHHUsA
NPSIMOYT0JIbHUKA.

BbIBOOMTD, HCNIO0JIB30BATh (POPMYJIBI 11 BBIYHCJICHHUS MJIOLIAH
00KOBOIi MOBEPXHOCTH LMJIHH/IPA.

N3yuarts, pacniodHaBaTh pa3BepTKY HHJINHAPA.

N300paxkaTh HUIMHIAP U €r0 ceYeHHUs! II0CKOCTHIO0, MPOXOoasiiei
yepes ero oChb, NapauieJIbHON WIN NepHeHIuKYJIAPHON OCH.
Haxoaurhs miiomaau 3THX ceYeHHu .

MopennpoBarh peajibHble CHTYallMU HA A3bIKE T€OMETPHH,
HCCJIeI0BATH IOCTPOCHHbIE MO/EIH C MCII0JIb30BAHUEM
reoMeTpUYeCKUX MOHATHIA.

OO0BsICHATH, KaKOE TeJ10 HA3bIBAIOT KPYTOBBIM KOHYCOM, Ha3bIBATh
€ro 3JIEMEHTBI.

N3yuathb, 00bACHATD, KaK NOJYYUTHh KOHYC IYTEéM BpalleHUs
NPAMOYI0JbHOI0 TPEYT0JbHUKA.

N300paxkaTh KOHYC M €T0 CEYEHMS INIOCKOCTHIO, TPOXOISALIEN Uuepes ocCh,

U TUIOCKOCTbIO, IEPIEHAUKYIISIPHOM K OCH.

https://school.oblakoz.ru/m
aterials/495929
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1/

HaunmenoBanue
pa3aesoB U TEM
MIPOrPAMMBI

KonuuectBo uacoB

Bcero

KonTtp-
ble
paboTHI

ITpakt-
KHe
paboThI

Metobl 1 GOPMBI OpraHU3aIMy 00yUeHUS. XapaKTePUCTHKA ACATCILHOCTH
oOyJarommxcs

OnexTpoHHbIe (1IU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

M3yuars, pacniodHaBaTh pa3BEPTKY KOHYCA.

BbIBOANTB, HCNOJIB30BATh (POPMYJIBI [J1s1 BBIYMCIICHHS III0IIA TN
OOKOBOI IOBEPXHOCTH KOHYCA.

Haxoaurs miomany cedyeHui, NpOXOaAIIUX Yepe3 BEPIINHY KOHYCa WIIN
NEPHEHAUKYIIAPHBIX €r0 OCH.

OO0BSICHATH, KaKOE TEJIO Ha3bIBAETCS YCEUEHHBIM KOHYCOM.

N3y4athb, 00bACHATD, KaK €0 MOJIYYUTh IIyTEM BPALLEHUS
IIPSAMOYTOJIBHOW TpaneLuu.

BbIBOANTH, NPUMEHATH (GOPMYITY [UIS BEIUMCIICHUS II0La1u OOKOBOM
IIOBEPXHOCTH YCEYEHHOI'0 KOHYCA.

AKTYaIu3upoBaTh (akThl U METObl INIAHUMETPUH, PEIEBAaHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

Pemates crepeoMeTpuuecKue 3a1auu, CBA3aHHBIE C TEJIaMU BpalllCHUS,
IIOCTPOEHUEM CEYEHUH TeJl BpalleHUs,

¢ KOMOMHANMSAMM TeJI BPAIleHUs1 1 MHOTOTPAHHMKOB HA HAXO0KICHHE
reoMeTpHM4YecKMX BeJTHYHH.

Hcronbs30BaTh NPH pELIEHUH CTEPEOMETPHYECKHUX 32124
IVIAHUMeTpUYecKHe (PaKThl U MeTOAbI 321241 HA BbIYHCJICHHE H
A0KA3aTe1bCTBO.

MopnennpoBaTh peajibHble CHTYallMH HA sI3bIKe T€OMEeTPHH,
UCCJIEN0BATh MOCTPOCHHbIE MOJAEIH € MCIIOJIb30BAHHEM
reoMeTpU4YeCKUX NOHATH I

OO0BEMBI TET

AKTYyaJM3MpoBaTh (PAKTHl U METObI IUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
MIPOBOJIUTH aHAJIOTHH.

BbiBoAMTH, HCNOJB30BATh (OPMYJIBI 00bEMOB: TPU3MBI, IWIHH/PA,
MUPaMUJIbI, KOHYCA; YCCUEHHON MUPAMUJIbI U YCEUEHHOTO KOHYCA.
PelllaTb CTepeOMeTpI/I‘ICCKI/Ie 3aga4u, CBA3aHHBIC C BBIYHCIICHHUEM
00BEMOB.

O06nako 3HaHMI
https://school.oblakoz.ru/m
aterials/495929
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HaunmenoBanue
pa3aesoB U TEM
MIPOrPAMMBI

KonnuectBo yacos

Bcero

KonTtp-
ble
paboTHI

ITpakt-
KHe
paboThI

Metobl 1 GOPMBI OpraHU3aIMy 00yUeHUS. XapaKTePUCTHKA ACATCILHOCTH
oOyJarommxcs

OnexTpoHHbIe (1IU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

®opMmMyIHpPOBATH OIPEEIIEHUE IIAPOBOI0 CETMEHTA, ILIAapOBOI0 CJIOS,
IaPOBOI'0 CEKTOpA.

IIpuMeHsaTH GOpMyIIbI A1 HAXOXKAECHUS 00bEMOB LIIAPOBOI'0 CETMEHTA,
IIaPOBOT'0O CEKTOpA.

Pemats cTrepeoMeTpuueckue 3a7auu, CBA3aHHbIe C 00bEMOM I1apa U
IIOLIA/IbI0 C(ephl.

MopaeaupoBaTh peajbHble CUTYallUU Ha 3bIKE T€OMETPUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEIIN C UCIOIb30BAaHUEM F€OMETPUUECKUX MOHSITUH.
AKTYaIu3upoBaTh (akThl U METObl INIAHUMETPUH, PEIEBaHTHBIE TEME,
IIPOBOAMTDH AHAJIOTHH.

PemaTs cTrepeomeTpuueckue 3a1aum, CBA3aHHbIE C COOTHOLIEHUEM
00BEMOB U MOBEPXHOCTEN MOIOOHBIX TEJ B IPOCTPAHCTBE.
MopennpoBaTthb peajabHble CUTYallMd Ha S3bIKE T€OMETPUH, HCCIIEN0BATh
MOCTPOEHHBIE MOJEIHU C HCIOIb30BAaHUEM F€OMETPUUECKUX OHITUI

Bexkrops! n
KOOPJHMHATHI B
IIPOCTPAHCTBE

10

AKTYyaJau3upoBaTh (HaKThl U METO/bI TJIAHUMETPHUH, PETICBAHTHHIE TEME,
MPOBOJAUTDH AHAJIOTUH.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

DopMyIHPOBATH IIPABUJIO NTApAJUICIICIIUIIENA IIPU CIO0KEHUU BEKTOPOB.
Cri1aabIBaTh, BBIYUTATH BEKTOPHI, YMHOKATh BEKTOP Ha YHCIIO.
H3y4arb OCHOBHBIE CBOMCTBA 3TUX ONEPALUH.

JdaBaThb onpenesieHNe TPSIMOYTOJIBHOW CUCTEMBI KOOPANHAT B
MPOCTPAHCTBE.

Boipa3uth KOOpAMHATHI BEKTOPA Ye€pe3 KOOPAUHATHI €r0 KOHIOB.
BriBoauTh, HCIOJIB30BATH (POPMYJIY UTMHBI BEKTOPA U PACCTOSTHUS
MEXK]ly TOUKaMH.

Bripaxarh CKaJIsSIpHOE POU3BEICHUE BEKTOPOB YEPE3 UX KOOPAUHATHI,
BBIYUCIIATH YTOJI MEXKIY IByMsl BEKTOpaMH, IBYMsI IPSIMBIMH.
HaxoauTh yroy Mexay npsMou ¥ MIIOCKOCTBIO, YTOJ MEXAY ABYMS

O06nako 3HaHMI
https://school.oblakoz.ru/m
aterials/495929
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HaunmenoBanue
pa3aesoB U TEM
MIPOrPAMMBI

KonnuectBo yacos

Bcero

KonTtp-
ble
paboTHI

ITpakt-
KHe
paboThI

Metobl 1 GOPMBI OpraHU3aIMy 00yUeHUS. XapaKTePUCTHKA ACATCILHOCTH
oOyJarommxcs

OnexTpoHHbIe (1IU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

IUIOCKOCTSIMHU aHAIIUTUYECKUMU METO/IaMHU.
BbIBOAMTD, HCNIOJB30BATH (POPMYJIY PACCTOSIHUS OT TOUYKHU 10
IUIOCKOCTH

[ToBTOpEHHE,
00001eHNe 1
cucTeMaTu3alus
3HAHUM

O0J1aK0 3HAHUI
https://school.oblakoz.ru/m
aterials/495929

HKOHchH,Tam/H/I

|

TectupoBanue
(3aouHast popma
oOyueHus)

http://new.vsdo.ru

IToBTOpEHME,
000011eHE, pe3epB
(ouHO-3204Has popma
oOyueHus)

OBIIEE KOJIMYECTBO
YACOB I10
[TPOT'PAMME

34
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne ypoka

padora

AyauTrop.
CamocTrosiTen
bHaf padora

Tema ypoka

IIpakTH4yeckas padora

®DopMa KOHTPOJISA

1\2

| 3

BBejieHue B cTepeoMeTpHI0

1. OcHOBHBIE TOHATHUS cTepeoMeTpuH. [IpaBuia n300pakeHUS Ha PUCYHKAX.
[NonsiTHE 00 aKCHOMATUYECKOM MOCTPOCHUH CTEPEOMETPHH: AKCHOMBI
CTEPEOMETPHH U CIECICTBUS U3 HUX
2. AKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX. Pemienue 3amau
1) AKCHOMBI CTEpEOMETPHH U CIEACTBUS U3 HUX. Pemenue 3a1ay
3. 3HaKOMCTBO ¢ MHOTOTPaHHUKAaMH, H300pakeHIe MHOTOTPAHHUKOB Ha
PHUCYHKaX, Ha IPOESKLIMOHHBIX YepTexax
4. CeueHusi MHOTOTPaHHUKOB
o. [locTpoenue ceueHmit
6. ITocTpoeHue ceuenuii ITocTpoenue ceuenui
7. [TocTpoenue ceuenui
2) [TocTpoenue ceuenuit ITocTpoenue ceuenuit
8. [MocTpoenue ceuenuii Tect
IIpsimble M IUIOCKOCTH B IpocTpaHcTie. Ilapa/uiebHOCTh NPSIMBIX U IJIOCKOCTEH
9. [TapannensHOCTB NPSAMBIX U MJIOCKOCTEN B MIPOCTPAHCTBE: MapalieIbHbIC
MpsIMBIE B POCTPAHCTBE; MapaJUIETbHOCTh TPEX MPAMBIX
10. ITapannenbHOCTh NPSAMBIX U TUIOCKOCTEHN B MpocTpaHcTBe: [lapainensHocTh
MPSIMOM M IJIOCKOCTH
3) [NapannenpHOCT IPSAMBIX M MIIOCKOCTEN B pocTpaHcTBe: [lapannensHocTh
HPSIMOM U IIJIOCKOCTH
11. [TapamienbHOCTH NPSAMBIX U IUNIOCKOCTEN B IIpocTpaHcTBe: IlapanienbHOCTh Tecr
MPsIMOM M TIIIOCKOCTH
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1 2 3 4
12. CkpeluBaromnmecs npsMoie
13. CkpeluBarommecs npsMoie
4) Perenue 3amau
14. VYTl ¢ cOHanpaBIeHHBIMU CTOPOHAMU. YTOJI MEKAY MPSIMBIMU B IPOCTPAHCTBE
15. [NapannensHOCTH IOCKOCTEN: apaielbHble INIOCKOCTH
16. CBolicTBa MapauIeIbHBIX TIOCKOCTEH
17. [loctpoenne ceuenuit
5) ITocTpoeHue ceuenuii ITocTpoenue ceuenuit Tecr
IlepneHIUKYJISPHOCTD NPAMBIX U IIOCKOCTell YIJIbI MeKAY NPSIMBIMH U IJIOCKOCTSIMH
18. [lepieHquKyIApHBIE TPSMBIE B IPOCTPAHCTBE
19. [Ipu3Hak neprneHANKYIIPHOCTH MPSAMOM U IIIOCKOCTH
20. [Ipu3Hak neprneHANKYIIPHOCTH IPSIMOM U MIIOCKOCTH
6) [Ipu3Hak nepneHIuKyIsIPHOCTH IPSIMOU U INIOCKOCTH
21. Teopema o mpsMoi IEPHCHAUKYIISIPHON IFIOCKOCTH
22. Pemenwne 3agau
23. Teopema o Tpex MmepreHauKyIsIpax
24, Teopema o Tpex MepreHauKyIsIpax
25. Pemenwne 3agau
7) Pemenue 3amau Tect
26. [lepnienuKysip ¥ HAKIOHHBIE: YIIIbI B IPOCTPAHCTBE: IO MEXIY NPSMON U
IJIOCKOCTBIO
217. [NeprieHnuKysIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHUE OT MPSMOM J0 MIIOCKOCTH
28. [eprieHnuKysp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH 0 TNIOCKOCTH,
paccTosiHUE OT MPSAMOM 0 MIOCKOCTH
29. JByrpaHHbIil yroJ, TMHENHBIA yroJl JBYIpaHHOrO yria
30. JIByTrpaHHBIi yroJ, JMHEHHBIN yroJ ABYTPAHHOIO yIjla
8) Pemenne 3anau
31. [epnieHIUKYISIPHOCTH MIIOCKOCTEH: MPU3HAK NEPIEHANKYJISIPHOCTH ABYX
IIJIOCKOCTEN
32. [NeprieHMUKYISAPHOCTH IIIOCKOCTEH: MPU3HAK TEPICHANKYJISIPHOCTH JIBYX

IIOCKOCTEM
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1 2 3
33. Pemrenue 3agau
34. Pemienue 3agau Tect
MHOTrorpaHHUKH
35. IToHsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTDAHHUKA, BBIITYKJIbIE U
HEBBIMYKIIbIE MHOTOTPaHHHUKH; Pa3BEPTKA MHOTOTPAaHHUKA
36. [Ipusma: N-yrompHas mpu3Ma; TpaHd ¥ OCHOBAHHUS IIPU3MBI; IIpsMast U
HAKJIOHHAs NPU3MBbl; O0KOBas M MOJIHAsI IOBEPXHOCTh MPU3MBI
9) [Ipu3ma: n-yronpHas npu3Ma; TpaHd ¥ OCHOBaHMS IPU3MBI; TIpsMast U
HAKJIOHHAsI IPU3MBI; OOKOBas M MTOJTHASI TOBEPXHOCTH MPU3MBI
37. [Tapamuienenunen, NpsIMOYIOJIbHBIN NAPAUICICIUIIEN U €r0 CBONCTBA
38. [Inomanp 60KOBOI MOBEPXHOCTH U HOJTHOM NOBEPXHOCTH NPSMON IPU3MBI, Tect
IJIOMIAlb OCHOBaHHM, TeOpeMa 0 OOKOBOH MOBEPXHOCTH MPSMOU MPH3MBI
39. [Mupamuga: n-yroiapHast nupamMu/ia, TPaHu ¥ OCHOBAHUE MUPaMUIbl; OOKOBas U
I0JIHAsl TOBEPXHOCTh MUPAMUbl; TPaBUJIbHAS U yCeUEHHAs TUpaMua
40. [Mupamuga: n-yroiapHasi MMpaMu/ia, TPaHW M OCHOBAHWE MMUPAMHUIBI, OOKOBAs U
M10JIHAsL HOBEPXHOCTh MUPaMUbl; IPaBUIbHASI U YCEUSHHAS MUPaMUAa
41. [Tnomane 60KOBOI MOBEPXHOCTH U TOBEPXHOCTH MPABUIBHON MTUPAMU/IBI,
TeopeMa O IUIOIA i OOKOBOM MOBEPXHOCTH YCEUEHHOM MUPaMHU/IbI
42. [IpaBunbHBIE MHOTOTPAHHUKH: TIOHATHE NTPABUIBHOTO MHOTOIPAaHHUKA
43. CumMeTpus B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTENIFHO TOUKH, NPSIMOH, Tect
IJIOCKOCTH. DJIEMEHThI CHMMETPHH B MUPaMHJIax, Mapajuieenuneaax,
MPaBUIIBHBIX MHOTOTPaHHHUKAX
O0BE¢MBI MHOTOTPAHHMKOB
44, [onsitre 06 00bEMeE
45, O06BEM mupamMuIBI
10) OO0BEM MUpamMuIbI
46. O0BEM TMpaMuIBL
47. OO6BEM pHU3MEI
48. OOBEM ITPHU3MEI
11) O06BEM pHU3MBL Tect
49, Perenue 3amad Ha 00bEMBI

IToBTOpeHne, 06061menne. Pemenne 3axau

50. |

‘ Peseps. [ToBTopenue, obobuieHue. Pemenue 3a1aq
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51.

Peszeps. [loBropenne, 00o0menue. Pemenne 3amaq

51

11

UTOro

KoncyabTanun

Brenenue B crepeometpuro. [IpsiMblie U MITOCKOCTH B MPOCTPAHCTRE.
[TapannenpHOCTh NPAMBIX U IUIOCKOCTEH. 1lepneH UKy IS pHOCTD NPSIMBIX U
IJIOCKOCTEH YTIIBI MEXTy MIPSIMBIMHU U TDIOCKOCTSIMH

ITepneHAUKYJISIPHOCTD IPSIMBIX U INIOCKOCTEW YTIIBI MEXAY IPSIMBIMU U
MIOCKOCTSIMA. MHororpaHHUKUA. OOBbEMBI MHOTOTPaHHHKOB

TecrtupoBanue (3a0uHas ¢gopma 00yueHust)

Tectuposanue Ha moprase http://new.vsdo.ru

IloBTOpeHNE, 0000IEHHE, pe3epB (04HO0-3a04Hasi opMa 00yUeHHsI)

[ToBTOpeHue, 0000IICHNE, pE3EPB
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11 KJIACC
Ne ypoka
: S g
= g9
E =~ < E Tema ypoka IIpakTHyeckast padora Dopma KOHTPOJIS
% i
< =z
O 2
1 ] 2 | 3 4 5
Tena Bpamenust
1. Cdepa u map: ieHTp, paanyc, AMaMeTp; IIIOMIaIb TOBEPXHOCTH ChEephl
N3ob6paxenne cdepsl, mapa Ha miockocTr. CedeHns mapa
2. B3anmMHoe pacnionoxkeHue cdepsl U IIIOCKOCTH; KacaTeIbHask INIOCKOCTh K
cdepe; muomans chepsl
3. KacaTenpHas 10cKoCTh K cepe Tect
4. Hunuaapryeckas 1 KOHUYECKas IOBEPXHOCTH, 00pa3yroIre TOBEPXHOCTH, OCh
IIOBEPXHOCTHU
5. Hununap, oOpasyromias u ochb. M300paxeHne UIMHAPA Ha IIOCKOCTH.
Pa3eéprka munmmnaapa. Cedenus mumuHApa (IIOCKOCTHIO, MApaJUIeThHON W
TIEPIICHIUKYIISIPHON OCH IMITMH/IPA)
6. Huuaap: mioniaas OOKOBOW U MOJIHON MOBEPXHOCTH TecT
1. Konyc: ocHoBanme u BepimHa, odbpasyromas u ock. Ceuenus konyca. [Lnomanb
0OOKOBOI1 M TTOJTHOW TOBEPXHOCTH
8. Pemenue 3amay
9. YceuéHHbIM KOHYC: 00pa3yrolue u BeicoTa. M300pakeHne KOHyca Ha
mockocTH. Pa3Béprka xonyca. CeueHns: KoHyca (MJI0CKOCTHIO, MapajlieIbHON
OCHOBAHUIO, U TIOCKOCTBIO, MPOXOASIIEH Yepe3 BEPIINHY
10. Pemenwne 3amau
11. KomOwvHanus Ten BpamieHus 1 MHOTOTPAaHHUKOB
12. MHororpasHuK, OIMCAHHBIA 0K0JI0 cdepbl; cdhepa, BOHCaHHAS B MHOTOTPaHHUK Tect
WX B TEJIO BpAIICHUS

O0BLEMBI TE
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13. O6BEM nuIMHIpa, KOHYyca
14. O0BéM UIMHAPA, KOHYCA
15. O0BEM mapa u mIomazs chepsl
16. [Tomo6ubIe Tena B mpocTpancTBe. COOTHOIICHHUS MEXKIY TUIOIIAIIMHU
MMOBEPXHOCTEH, 00BbEMaMU MOTOOHBIX Tell
17. Pemienue 3amau Tect
BekTOpbl M KOOPIMHATHI B IPOCTPAHCTBE
18. BexTop Ha IIIOCKOCTH U B IPOCTPAHCTBE
19. CrnoyxeHue 1 BEIYUTaHHE BEKTOPOB
20. YMHO)KEHHNE BEKTOPA Ha YHCIIO0 Tect
21. Pasnoxxenue BexTopa 1mo TpéM HEeKOMIUTaHAPHEIM BekTopaMm. [Ipasmiio
napajuleNenunesaa
22. Pewenue 3a1a4, CBSI3aHHBIX ¢ IPUMEHEHUEM NIPABUII ACUCTBUI C BEKTOPAMMU Tecr
23. [IpsmoyronmpHas crucTeMa KOOpIWHAT B MPOCcTpaHcTBe. KoopauHATHI BEKTOpA.
IIpocreiinve 3agaun B KOOpAUHATAX
24, Yron mexay Bektopamu. CKansipHOE TPOU3BEACHIE BEKTOPOB
25. BrIunciieHne yriioB Mex 1y IpsMbIMHU U TNIOCKOCTSIMH Tect
26. KoopanHaTHO-BEKTOPHEII METOJT IPU PELICHHH T€OMETPUIECKIX 3a7ad
27. KoopanHaTHO-BEKTOPHEII METOJT IPH PELICHHH T€OMETPUIECKIX 3a1ad Tect

IloBTOpeHME, 00001IEHHE U CUCTEMATH3ALMSA 3HAHU

28.

Peseps. [loBropenue, 00001IeHIE U CUCTEMATH3AIUS 3HAHUN

30

HUTOIro

KoncyasTanuu

Tena Bpamenus. O0bEMBI TET

BekTopbl 1 KOOPAMHATEI B IPOCTPAHCTBE

TecTupoBanme (3a04Hasi popma o0ydeHus1)

TectupoBanue Ha moprase http://new.vsdo.ru
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IloBTOpEHME, 00001IEHUE, pe3epB (04UHO0-3204Has opMa 00yUeHusl)

[ToBTOpEeHMe, 06001ICHNE, PE3EPB




YACTHOE OBIIEOBPA30OBATEJIbBHOE YUPEXJIEHUE «HACTHAS IIKOJIA ITIO/I1B»
Cankr-IlerepOypr, Kpacnocenbsckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
WHH 7807084185 JTunensust KO CITB Ne 1798 ot 15.04.2016 .

YYEBHO-METO/UYECKOE OBECHEYEHUE OBPA30BATEJILHOT'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

— Aranacss JI.C., byry3oB B.®., Kagomues C.b. u ap. Maremaruka: anredpa u Havana
MaTeMaTH4ecKoro aHaimsa, reomerpus. I'eomerpus. 10-11 kmaccel. bazoBeiii U yriyOJieHHBIN
ypoBHU(MI'Y-mikone). VYyeOHuk. 7-¢ wu3naHue TmepepadOTaHHOE ©  JIONOJHEHHOE. —
M.: AO «M3narenbctBO «IIpocBenienney.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

— QepnepanbHas paboyasi MporpaMMa OCHOBHOTO o0miero o0pa3oBaHus —IpelMeTa

«Matemarukay, 6a3oBbiii ypoBeHb (a1 10-11 kimaccoB oOpa3oBaTeNbHBIX OpraHu3anuii). — M,
2022;

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

— O0Opa3zoBarenbHbld  TOpTa  «BuUpTyanbHas IIKOJIa»,  COJEPXKANIMK  CBOOOIHO
pacrpocTpaHsieMble 00pa3oBaTeIbHBIE PECYpChl U 00pa3oBaTelbHbIE PECYPChl, pa3paboTaHHbIE
corpynmaukamu YOV «ULI LIOAVIB», sBustomuecs WHTEIDICKTYaIbHOW COOCTBEHHOCTHIO
YUPEXKIACHUS, pa3MEIIEHHOM Ha o0Opa3oBaTenbHOI mwiatrgopme MOODLE
(URL: http://new.vsdo.ru)

— O0nako 3HaHUM
(URL: 10 knacc https://school.oblakoz.ru/materials/504574
11 xiacc https://school.oblakoz.ru/materials/504575



