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1. Copep:xanue yueOHOIO npeamera

Y4eOHnblii kypc «I'eomeTpus»

10 KITIACC

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBeE.

OcHoBHBIE NOHATHUS cTepeoMeTpuu. Touka, mpsiMas, MI0CKOCTh, IPOCTPAHCTBO.

[TonsiTe 00 aKCMOMAaTUYECKOM MOCTPOEHUHU CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX.

B3aumHoe pacnosioskeHre NpsSMbIX B POCTPAHCTBE: MEpeceKarolrecs, napauieiabHble U
ckpenBaromuecs npsmMole. [Ipu3Haku ckpemuBaromumxcs npsAaMbix. [lapannenbHOCTh NPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajulebHbIE NMPSMbIE B MPOCTPAHCTBE, NapauIeIbHOCTh TPEX
NpsIMBIX, MapajuIeIbHOCTh MNpAMOM M MIocKocTu. [lapamnensHoe W LEHTpanbHOE
MPOEKTUpOBaHUe, n300paxeHne Guryp. OCHOBHBIE CBOMCTBA MapAIIEIBHOTO IPOSKTUPOBAHHUSL.
N300pakenue Gpuryp B mapayuieaIbHON NPOESKIMU. YTIIBI C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXIy NpSMBIMU B NpOCTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: MapajlieibHbIe MIOCKOCTH,
CBOMCTBA MapajuIeNbHBIX MII0CKOCTel. [IpocTeiinie npocTpaHcTBEHHBIE (PUTYPHI HA TNTIOCKOCTH:
TeTpa’ap, Napajyielenune, IOCTPOCHUE CEYEHUN.

[lepneHIUKYNSIpHOCTh HPSIMOW W IJIOCKOCTH: TMEPHEHAMKYJISpHbIE MpsSMbIE B
MPOCTPAHCTBE, IMpsAMbIE MapajuieJbHble M NEPIEHAMKYJISPHbIE K IJIOCKOCTH, HPHU3HAK
MEPIEHUKYISIPHOCTH IPSAMOM U TUIOCKOCTH, TE€OpEMa O MPSIMOU MEPIICHIUKYIIIPHOM MIJIOCKOCTH.
OpTtoronanbHoe mnpoekTupoBaHue. [leprneHIuKyasp U HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH 0
TUIOCKOCTH, PAcCTOSHUE OT TNPSAMOW 1O IUIOCKOCTH, MPOEKIHS (QHUTYyphl Ha IUIOCKOCTb.
[lepneHuKyIsIpHOCTD MJIOCKOCTEN: MPU3HAK NEPIEHANKYIISIPHOCTH IBYX IUI0CcKocTel. Teopema
0 TpeX NEepIEeHIUKYIsApax.

VYTIib1 B IPOCTPAHCTBE: YTOJ MEXAY IPSMOU U INIOCKOCTBIO, IBYTPAHHBIN YTOJ1, TUHEHHBIN
yroJl JBYTPaHHOrO yria. TpeXrpaHHbli U MHOrorpaHHsle yribl. CBOMCTBa IJIOCKHX YIJIOB
MHOTOrpa”HHoro yriyia. CBOMCTBa MJIOCKMX U JABYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopemsl
KOCHUHYCOB ¥ CUHYCOB JUUISl TPEXTPaHHOIO yrija.

MHororpaHHuKH.

Bunael MHOrorpaHHUKOB, pa3BepTKa MHororpaHHuka. [Ipu3ma: n-yroinbHas mnpusma,
npsiMasi ¥ HAaKJIOHHAs TpU3Mbl, OOKOBas W TMOJIHAS MOBEpXHOCTh Mpu3Mbl. [lapamnenenunen,
MPSIMOYTOJIBHBIA TapaJuleIenuIe], U ero cpoicrea. Kparyaillive MyTM Ha IOBEPXHOCTH
MHororpanHuka. Teopema Oinepa. [IpoctpancTBennas teopema Iludaropa. IMupamuma: n-
yrojipHasi MMpamMu/a, MpaBHiIbHAs U ycedeHHas nupamuabl. CBoicTBa pebep u OOKOBBIX rpaHeit
MpaBUiIbHON nUpaMuiabl. [IpaBUSIbHBIE MHOTOTPAHHMKH: MpPaBWIbHAS MpU3Ma M IpPaBUIIbHAA
NMpaMu/ia, IpaBUIIbHAs TPEYTOJIbHAS MUPaMUA U NTPaBUIIbHBIN TeTpalap, KyO. IIpencrasnenue
O MPaBWJIbHBIX MHOTOI'PAaHHUKAX: OKTa3p, TOAEKAa3P U UKOCAIP.

Brrancnenue 351eMeHTOB MHOTOTPAaHHUKOB: pedpa, Auaronanu, yribl. [Inomans 60KoBoiA
MMOBEPXHOCTH M IOJIHOM IOBEPXHOCTH MPSIMOM MPU3MBI, IUIONIA/[b OCHOBAHMM, TeopeMa O
OOKOBOI TOBEPXHOCTH MPSMOM mpu3Mbl. [Lmomanas OOKOBO MOBEPXHOCTH M TMOBEPXHOCTH
MPaBUIIbHON UPAMUbI, TEOPEMA O IUIOMIAIN YCEYEHHON MUPAMHU/IBI.

CuMMeTpHsi B NPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU TPABUIBHBIX MHOTOTPaHHHUKOB.
CummeTpusi B TNpPAaBWIBHOM MHOTOIPAaHHUKE: CHUMMETPHS Mapajulelieunea, CUMMETPUs
MPaBUJILHBIX MPU3M, CHMMETPUSI PABUIIBHON MTUPaMUJIBI.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE.

[ToHsTHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JIIIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHbIE, COHANpPABJICHHbIE M IPOTHUBOIIOJIOKHO HaIpaBJIEHHbIE BEKTOpBL. PaBeHCTBO
BEKTOPOB. JleHCTBUSA C BEKTOpaMH: CIOKEHUE M BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO’KEHHE BEKTOpa Ha unciio. CBOKCTBA CIIOKEHUS BEKTOPOB. CBONMCTBA YMHOXKEHUS
BeKTOpa Ha uyucio. [loHsTHe KoMIaHapHble BeKTOpbl. IIpH3HaK KOMIUIAHApHOCTU TpeX
BekTOpoB. IlpaBuno mnapamnenenunena. Teopema O pa3loXEHHMM BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. [IpsMoyrosipHas cucTtemMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MEXIy KOOpAMHATAMHU BEKTOpAa M KOOPAWHATAMU TOYEK. YTOI
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MexXxny BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tena Bpamenusi.

[ToHATHS: UMIMHAPUYECKAs TOBEPXHOCTh, KOHWYECKAs ITIOBEPXHOCTh, Cdepuueckas
MOBEPXHOCTh, OOpa3ylolMe MoBepxHocTed. Tena BpalleHus: HWIMHAP, KOHYC, YCEUEHHBIH
KOHYC, cdepa, map. Bzanmuoe pacnonoxenne cepsl u IIOCKOCTH, KacaTeldbHas TIOCKOCTh K
cdepe. M300pakeHue Ten BpallieHHsl Ha TNIOCKOCTH. Pa3zBepTka nuiauHIpa 1 KoHyca. CUMMETpHUs
cdepsl U mapa.

O6bem. OcHoBHbIE cBoiicTBa 00beMOB Tesl. Teopema 00 oObeMe HPSIMOYTOJBHOTO
napajieNnienunena u ciaencTBus u3 Hee. OO0beM MpsIMON W HAKJIOHHOW MPHU3MBI, WIMHAPA,
nupaMuibl 1 KoHyca. OO6beM 1apa U mapoBOro CErMEHTA.

KomOuHanmu Ten BpamieHHss U MHOTOTpaHHHMKOB. llpu3ma, BOucaHHas B LMJIHHID,
onucaHHas okoso nuwiMHapa. Ilepecedenue cdepsl un mapa ¢ miockocTbio. Kacanue mapa u
cdepsl MI0CKOCThIO. [TOHATHE MHOTOTpaHHUKA, OMMCAHHOTO OKOJIO c(epbl, chepsl, BMUCAHHON
B MHOT'OTPaHHUK WJIH TEJIO BPALLECHUS.

[Tnomans MOBEPXHOCTH HMIIMHIPA, KOHYyca, Mmiomans chepsl u ee vacreil. Ilogodue B
npoctpacTBe. OTHomeHHe 00BEMOB, IUIONIAJed MOBEPXHOCTEH MOJOOHBIX  (QUTYD.
[TpeoOpa3oBanue mom00MsI, roMOTeTHs. PemeHne 3amad Ha TUIOCKOCTH C HCIIOJIb30BaHUEM
CTEpPEOMETPUYECKUX METOIOB.

IloctpoeHne cedyeHHii MHOTOTPAaHHMKOB W TEJl BpalllEHUS: CEYEHUs LWIMHIpA
(mapayuieIbHO W MEPHEHIUKYISPHO OCH), CEUEHHUs KOHyca (IapajjieibHOE OCHOBAaHHUIO U
MIPOXOJAIIee Yepe3 BEPILINHY), CEUEHHUs Il1apa, METOJbl IOCTPOEHUSI CEUYEHUI: METOJ CIIE/OB,
METOJI BHYTPEHHETO MPOEKTUPOBAHNUS, METOJ] IIEPEHOCA CEKYILEH MIIOCKOCTH.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE.

BekTops! B mpocTpancTse. Onepanuu HaJl BEKTOpaMu. BEKTOpHOE yMHOXKEHHE BEKTOPOB.
CpoiicTBa BEKTOpPHOro ymMHOXeHHs. lIpsiMoyronbHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBINH METOJI MPH
pelIeHNN TeOMETPUYECKUX 3a1a4.

JBu:KeHHMsI B MPOCTPAHCTBE.

JlBmwxeHust mpoctpancTtBa. OtoOpaxenus. [IBwkenuss u paBeHcTBO (uryp. OOmme
CBOMCTBA IBM)KCHMHM. BUIbl NBW)KEHUI: MapalielbHBIA IEPEHOC, LEHTPAJIbHAS CUMMETPHS,
3epKaJIbHasi CAMMETPUs, TIOBOPOT BOKPYT NpsiMoid. IIpeoOpazoBanus moxodus. Ipsmas u chepa
Ditnepa.

2. Ilnanupyemble pe3y/jbTAThl OCBOEHHS YUeOHOI0 MpeaMeTa

JIMYHOCTHBIE:

B pe3ynbrare n3yueHuss MaTeMaTUKH Ha YPOBHE CPETHEr0 00I1ero 00pa3oBaHus y
yaarierocst OyayT copMUPOBaHKI CIEAYIONINE TUIHOCTHBIC PE3yIbTAThI:

I'padsicoanckozo éocnumanusi:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON IMO3UIIUN 00YUYAIOIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOT0 00IIECTBa, MTPEICTABICHHE O MATEMAaTUYECKUX OCHOBAX
(GYHKITMOHUPOBAHHUSI PA3TTMYHBIX CTPYKTYP, SABICHHM, POIEAYP TPAKIAHCKOTO 00IIecTBa
(BBIOOPBI, OTIPOCHI U IPYTO€), YMEHUE B3aUMO/IEHCTBOBATh C COI[MAIbHBIMU HHCTUTYTaMU B
COOTBETCTBUU C UX (QYHKIUSIMU M HA3HAUCHUEM;

Ilampuomuueckozo eocnumanusi.

c(OPMHPOBAHHOCTH POCCUNCKOM Ipa1aHCKOW UACHTUYHOCTH, YBOKEHUS K MPOLILUIOMY H
HACTOSIIIEMY POCCHIICKON MaTEMAaTUKH, LIECHHOCTHOE OTHOLIEHUE K JOCTHKEHUSIM POCCUNCKUX
MaTeMaTUKOB U POCCUHCKON MaTEMATUYECKOM LIKOJIbI, UCIIOJIb30BAHUE 3TUX JIOCTUKECHUH B
IpYTUX HayKax, TEXHOJIOTHUSAX, chepax SKOHOMUKH;

Llyxoeno-upascmeenHo2o 60CHUMAHUA:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUICKOT0 Hapoia, CPOPMUPOBAHHOCTD
HPABCTBEHHOT'0 CO3HAHUS, STUYECKOT0 MTOBEICHUS, CBI3aHHOIO C IPAKTUYECKUM TPUMEHEHUEM
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TOCTHKEHHUI HAYKU U IeATEIbHOCTHIO YUEHOT0, OCO3HAHHNE TUYHOTO BKIIaJa B MOCTPOCHHE
YCTOMUYMUBOTO OYAYIIETO;

Dcmemuyecko2o 60CHUMAHUSL:

ACTETHYECKOE OTHOIIIEHUE K MUPY, BKIIFOUAst ICTETHKY MAaTEMaTHIECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3aj1a4, pEeUICHHH, pacCyXIeHUNH, BOCIPUUMUYHUBOCTH K
MaTEeMATHYECKUM acCIeKTaM Pa3INYHBIX BUIOB UCKYCCTBA;

Du3uuecko20 60CNUMAHUSL:

c(hOpPMHUPOBAHHOCTh YMEHUS IPUMEHSTh MaTEMAaTHUECKUE 3HAHUS B HHTEpecax
310pOBOTO U Oe30macHoro obpasa )KH3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO
(3mopoBoe MHUTaHUEe, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U OTABIXA, pETyIsipHas GuzndecKas
AKTUBHOCTH), (DU3HUECKOE COBEPILIEHCTBOBAHUE MPHU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIHHON
JESITEIIbHOCTBIO;

Tpyoosozo éocnumanusi:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH TPYIOJIIOOUS, MHTEPEC K pa3InyHbIM chepam
npodeccuoHaNbHOM e TEIbHOCTH, CBI3aHHBIM C MATEMAaTUKON U €€ MPIIOKEHUSIMU, YMEHHE
COBEpIIIaTh OCO3HAHHBIN BBIOOP OYAYIIEH Mpodeccuu U pean30BbIBaTh COOCTBCHHBIE
YKU3HEHHBIE IIJIaHbl, TOTOBHOCTH M CIIOCOOHOCTh K MaTEMaTHUECKOMY 00pa30BaHUIO U
camM000pa30BaHUIO Ha IPOTSHKCHUH BCEU KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUH
MPAKTUYECKHX 3a7]a4 MaTeMaTHYeCKOi HalpaBJIeHHOCTH;

IKonocuuecko2o 60CnUmManus:

c(OPMHUPOBAHHOCTH IKOJOTUUECKON KYJIBTYpPbI, IOHUMAHUE BIUSHUS COIIMAILHO-
HYKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIMMATTLHOM CPEJIbl, OCO3HAHKE
IJ100aTFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM, OpUeHTAIUs Ha IPUMEHEHHE
MaTeMAaTHYECKUX 3HAHUH JIJIS pEIICHHsI 3a/1a4 B 00JIACTH OKPYKAOIIEH Cpe/Ibl, TUTAHUPOBAHHE
MOCTYIKOB M OIEHKU WX BO3MOXHBIX MOCJEICTBUN JJI OKPYKAIOIIEH Cpe/ibl;

Llennocmu nayunozo nosHanus:

c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKU W OOIECTBEHHOW MPaKTUKH, TOHUMaHHWE MAaTeMAaTUYECKON HayKH Kak cepsr
YeJI0BEYECKON eI TeIbHOCTH, STAllOB €€ Pa3BUTHUS M 3HAUUMOCTH ISl pa3BUTHS IUBUIIN3AIUHY,
OBJIAJICHUE SI3BIKOM MAaTEMATHKU U MAaTEeMAaTUYECKOW KYIbTYPOH KaK CPEJCTBOM MTO3HAHUS MHPA,
TOTOBHOCTH OCYIIECTBIISATh MPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATENbHOCTh MHAUBUIYAEHO U
B TpyIIIIE.

OBiajeHne YHMBEPCAJIbHBIMU YUeOHBIMH M03HABATEIbHBIMHY 1€ CTBUSIMU

ba3zosvie nocuueckue deticmsusi:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MMPU3HAKU MAaTEMAaTHYECKUX O0BEKTOB,
MOHSITHIA, OTHOIICHUN MEX]Ty MIOHATUSIMHU, POPMYITUPOBATE ONPEACIICHUS TIOHATHH,
yCTaHABIIMBATh CYNIECTBEHHBIN MPU3HAK KIACCHU(PHUKAIIUU, OCHOBAHHUS JUIsl 0000IIeHUs U
CpaBHEHHUSI, KpUTEPHUU TTPOBOJIMMOTO aHAIIN3A,

BOCIPUHUMATH, GOPMYIHUPOBATH U IPEOOPA3OBHIBATH CYKJICHUS: YTBEPAUTEIbHbIE U
OTpHIIATENIbHBIC, eJMHIUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISIBJISITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B paKTax,
JAaHHBIX, HAOFOICHUSAX W YTBEPKACHUIX, IPEIaraTh KPUTSPUU JIJIsl BBISIBIICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHii;

JIeNIaTh BBIBOJIBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U WHIYKTUBHBIX
YMO3aKTIOYeHUH, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;

MIPOBONTH CAMOCTOSITEIFHO JOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUH (TIPSMBIC U
OT MIPOTUBHOTO), BEICTPAaNBATh apryMEHTALINIO, TPUBOUTH MPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;

BbIOMpaTh crioco0 peleHus: yueOHo 3a1a4uu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelIeHus, BEIOUpaTh HanOoJIee MOIXOSAIINN C YIETOM CaMOCTOSTEIIbHO BBIJICIICHHBIX
KPUTEPHUEB).

ba3zoevie uccneoosamenvckue oeiicmeus:
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MCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKIII HHCTPYMEHT TO3HAHMS,
bopMyIUPOBaTh BONPOCHI, (PUKCHPYIOIIHE TPOTUBOPEUHE, TPOOIIEMY, YCTaHABIHBATH HCKOMOE
U 1aHHO€, POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE,

MIPOBOJNTH CAMOCTOSTEIHFHO CIUTAHUPOBAHHBIN KCTIEPUMEHT, UCCIIETIOBAHUE TI0
YCTaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHUeCKOro 00bEKTa, SIBICHUS, TPOIECCA, BBIIBICHHUIO
3aBUCHUMOCTEN MKy 00bEKTaMHU, SIBJICHUSIMH, TPOIIECCaMHU;

CaMOCTOSITENNLHO (POPMYITUPOBATH 000OIIEHHUS U BHIBOJIBI IO Pe3yIbTaTaM MPOBEIECHHOTO
HaOJTI0IEHUs1, KCCIICIOBAHUS, OIICHUBATh JJOCTOBEPHOCThH IMOTYICHHBIX PE3yIbTAaTOB, BEIBOJIOB U
000011IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MIPOIECCa, & TAKKE BBIBUTATD MTPEAMIOIIOKCHHS O
€ro pa3BUTHH B HOBBIX YCIOBUSX.

Paboma c ungpopmaueii:

BBISBJIATH 1epUINTHI HH(OPMALIUY, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HAa BOMPOC U JIJIS
pelIeHHs 3a/1a4H;

BBIOMpATh HHPOPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATD,
CUCTEeMATH3UPOBATh M HHTEPIPETUPOBATH HHPOPMAITUIO PA3THYHBIX BUIOB U (HOpM
MpeJICTaBICHHUS,

CTPYKTYypUPOBATh WH(OPMAIIHIO, TIPESJICTABIIATH €€ B PA3IMYHBIX (hopMax,
WLTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HAJC)KHOCTh HH(POPMAIIHH 110 CAMOCTOATEIHHO C(HOPMYITHPOBAHHBIM
KPUTEPUSM.

OBiajieHne YHUBEPCAIbHBIMH Y4eOHBLIMH KOMMYHHMKATHBHBIMH eHCTBUSIMU
Obwenue:

BOCIIPUHUMATH U (POPMYITUPOBATE CYKIACHHSI B COOTBETCTBHUHU C YCIOBHSIMH H LIETISIMHU
oO1IeHMsl, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUChbMEHHBIX
TEKCTax, JaBaTh MOSCHEHUS M0 X0y PEIICHUS 3314, KOMMEHTHUPOBATh MOJy4EHHBIH
pe3yIbTaT;

B X0/JIe O0CYXICHHS 32/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKTaeMOM TEMBI, TIPOOIEMBI,
peliaeMoif 3a1a4M, BbICKa3bIBaTh UJICH, HAIICJICHHbIE HAa TOUCK PEIICHHUS], COTIOCTABIISITh CBOU
CYXKICHHUS C CY)KJICHUSIMU JIPYTUX YIACTHUKOB JTUAIIOTA, OOHAPYKUBATh Pa3IUIHE U CXOACTBO
MO3UIHUI, B KOPPEKTHOH hopMe hOpMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MIPEJICTABIIATH PE3YNIbTATHI PEIICHUS 3a/1a4H, YKCIIEPUMEHTA, UCCIICIOBAHHUS, TPOCKTA,
CaMOCTOSITENIbHO BBIOUPATh (pOpMAT BHICTYIUICHHSI C YUE€TOM 3a/1a4 MPe3eHTaluN U
0COOEHHOCTEN ayAUTOPHH.

OBiajeHne YHMBEPCAJIbHBIMU YUeOHBIMH PeryJ/siTUBHBIMU /IeiiCTBUAMH

Camoopzanuzayusn:

COCTaBJIATH MJIaH, AITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 PEelIeHUs C yIeTOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHTHI PEIICHHUH ¢ y4eTOM HOBOM HMH(OpMALIHH.

Camokonmpos, npunamue ceos u Opy2ux:

BJIa/I€Th HABBIKAMU MO3HABATENBHOMN peIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX IeHCTBUN
Y MBICJUTEILHBIX TIPOIECCOB, UX PE3YJILTATOB, BIAJETh CIIOCOOAMU CAMOIIPOBEPKH,
CaMOKOHTPOJIS IpOIlecca U pe3ysIbTaTa pelleHrs MaTeMaTUueCcKoH 3a1auu;

MPEIBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IIPH PEIICHUN 33]1a4H, BHOCUTH
KOPPEKTUBBI B IEITEILHOCTh HA OCHOBE HOBBIX 00CTOSITENIbCTB, JAHHBIX, HAllICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OLIEHUBATh COOTBETCTBUE Pe3yibTaTa eI U YCIOBUSAM, OOBSICHITH IPUIUHBI
JOCTYIKEHUS WM HEIOCTHIKEHUS PE3yIbTaTOB JEATEIILHOCTH, HAXOUTh OIIMOKY, 1aBaTh
OILICHKY TPHUOOPETEHHOMY OIIBITY.

Cosemecmnasn oesamenbHOCHb:

MOHUMATh U UCHIOJIB30BaTh MPEUMYILECTBA KOMaHIHON 1 UHIUBUIYaTbHOU paOOTHI MpU
penieHnn yu9eOHbIX 3a/1a4, PUHUMATh I1eJTb COBMECTHOH JIeATEIHbHOCTH, INIAHUPOBATH
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OpTraHMU3aIMI0 COBMECTHOI paboThI, paclpeAensiTh BUIbI padoT, JOTOBapUBATHCS, 00CYKIATh
MIPOIIECC W PE3YNIbTAT padOThI, 0000IIaTh MHEHUS HECKOJIBKHX JIFOICH;

Y4acTBOBATh B TPYIIIOBLIX (popMax paboThI (00CYyX AeHHUS, 0OOMEH MHEHHH, "MO3TOBBIC
LITYpMbI" U UHBIE), BBIIIOJIHATH CBOIO YacTh pabOThl M1 KOOPAUHUPOBATH CBOM JIEHCTBUS C
JIPYTMMHU YI€HaMU KOMaH/bl, OLIEHUBATh Ka4eCTBO CBOETO BKJIaJla B OOIIHI MPOIYKT MO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

IIpenmeTHbIe:

10 KJIACC

CBOOO/HO OMEpPUPOBATh OCHOBHBIMHU TMOHSATHSMH CTEPEOMETPUU TPU PELICHUH 3a1ad U
NIPOBEICHUN MaTEMAaTUIECKUX PACCYKICHHIA;

MPUMEHSTh AKCUOMBI CTEPEOMETPHUU U CIEJICTBUS U3 HUX MPHU PEUICHUH T€OMETPUUYECKIX
3az1ay;

KJIacCU(UIIMPOBATh B3aMMHOE PACIIOJIOKEHHUE MPSIMBIX B MPOCTPAHCTBE, IIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

CcBOOO/JIHO OMNEpPHPOBATh MOHSATHUSMHU, CBS3aHHBIMU C YIJaMH B IMPOCTPAHCTBE: MEXIY
NPSMBIMH B TIPOCTPAHCTBE, MEXKTY MPSIMOH U MJIOCKOCTHIO;

CBOOO/JIHO OMEpUPOBATH TMOHATUSMHU, CBS3aHHBIMH C MHOTOTPaHHHKaMH; CBOOOIHO
pacro3HaBaTh OCHOBHBIC BHJbl MHOTOTPAHHUKOB (IIpHU3Ma, TNHpPaMHIA, MPSIMOYTOJIbHBIN
napajuienenunes, Kyo);

Kiaccu(UIUpoBaTh MHOTOTPAHHUKH, BBIOMpasl OCHOBaHHUS JUIsl  KJIACCH(HKAIINU;
CBOOOHO OTIEpUPOBATH MOHATHUSAMHU, CBI3aHHBIMHU C CEYEHHEM MHOTOTPAaHHUKOB TIOCKOCTbIO;

BBITIOJIHATE MapajuiebHOE, IIEHTPAJIbHOE U OPTOTOHAJIBHOE MPOEKTUPOBAaHHE (GHUTYp Ha
IJIOCKOCTh, BBITIOJHATH N300pakeHus (puryp Ha MmiocKoCTH;

CTPOUTH CEUEHHsS] MHOTOTPAaHHUKOB Pa3IMYHBIMH METOJIAaMH, BBIMOJHATH (BHIHOCHBIE)
IUIOCKHUE YePTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJI CBEPXY, COOKY, CHU3Y;

BBIUUCIIATh  IUIOMIAJM  TIOBEPXHOCTEH  MHOTOTpAaHHHMKOB  (IIpH3Ma, MHPaMHUza),
TEOMETPUUECKUX Tell C MPUMEHEHUEM (OopMYIT;

CBOOOJTHO ONIEpUPOBATH MOHSATHSIMU: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh M TNIOCKOCTh
CUMMETPUH, IIEHTP, OCh U MIIOCKOCTh CHMMETPUU (DUTYPBL;

CBOOOJTHO OTNEpPHPOBATH MOHSATHSIMH, COOTBETCTBYIOIIUMH BEKTOpaM M KOOpAWHATaM B
MIPOCTPAHCTBE;

BBITIONTHSATE JICUCTBUS HaJl BEKTOPAMU;

pemath 3a7adyd Ha J0Ka3aTelbCTBO MaTEMaTHUECKUX OTHOILICHUH W HaxOXIeHHE
TeOMETPUYECKUX BEITUYMH, IPUMEHSISI U3BECTHBIE METOBI IIPU PEUICHUH MAaTEeMaTHYECKUX 3a/1a4
MOBBIIIEHHOTO U BHICOKOT'O YPOBHSI CIIO’KHOCTH;

MPUMEHATh MPOCTEHIINE MPOTPAaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIMOHHBIE
CUCTEMBI IPU PELICHUU CTEPEOMETPHUUECKHX 33]1aY;

M3BIIEKaTh, TPe0OPa30BHIBATh U HHTEPIPETUPOBATH HH(OPMAIIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux Gurypax, mpeJCTaBICHHYIO Ha YepTexaxX U PUCYHKaX;

MPUMEHSTH MOJIyYeHHBIE 3HAHMS Ha MPAKTUKE: CPaBHUBATh M aHAIM3UPOBAThH pealIbHbIC
CUTyallud, MPUMEHSATh H3yYeHHBIC MOHSTHS B IMPOLIECCE TMOWCKA pPEIICHUS MaTeMaTU4YeCKd
chopMyITHpPOBaHHONW MPOOIEMBbI, MOAEITUPOBATh pPEATbHbIE CHTYyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEIOBATh TMOCTPOEHHBIE MOJENU C HCIOJB30BaHHEM T'€OMETPHUUECKHUX MOHSITHH M TEOpeM,
ammapara anreOpsl, pemarh IpakTUYECKHe 3a]auu, CBSI3aHHbIE C HAX0XKICHHEM T'€OMETPHUECKUX
BEJIMYUH;

UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUU KaK COCTaBHOM 4acTh
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

11 KJIACC

CcBOOO/IHO OMEPUPOBATh OCHOBHBIMH TMOHSATHSMH CTEPEOMETPUU TPU PELICHUH 3a1ad U
NIPOBEICHUN MaTEMAaTUYECKUX PACCYKICHHIA;

MPUMEHSTh AKCUOMBI CTEPEOMETPHUU U CIEJICTBUS U3 HUX MPH PEUICHUH T€OMETPUIECKUX
3a/1ay;



KI1acCU(UIIMPOBATh B3aMMHOE PACIIONIOKEHHE MPSIMBIX B MPOCTPAHCTBE, TUIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJTHO OIEPUPOBAThH IMOHSITUSMH, CBA3aHHBIMH C YIJIaMH B TIPOCTPAHCTBE: MEXIY
MPSIMBIMU B TIPOCTPAHCTBE, MEXKTY MPSMOU U TUIOCKOCTBIO;

CBOOOJTHO OINEpPHPOBATh MOHSTHUSMH, CBS3aHHBIMH C MHOTOTPaHHHKAMH, CBOOOIHO
pacmo3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (TIpU3Ma, MHUPaMKIa, TPSIMOYTOJbHBII
napajuienenunes, Kyo);

KJIAaCCU(UIIUPOBATh MHOTOTPAHHUKH, BBIOWpass OCHOBaHUS JJIA KJIacCU(UKAIIWH;
CBOOOJTHO OTIEPHPOBATH TOHATHIMH, CBI3aHHBIMH C CEUCHHEM MHOTOIPAaHHHKOB IIOCKOCTHIO;

BBITIONHSATE MMApaJICIIbHOE, [IEHTPATHLHOE U OPTOTOHAIBHOE MPOCKTHpOBaHUE (GUryp Ha
TUIOCKOCTB, BBITIOJHSTH N300pakeHusI (PUTYp Ha ITOCKOCTH;

CTPOUTH CEUEHUS] MHOTOTPAHHHKOB Pa3IMYHBIMU METOJAMH, BBITOJHATH (BHIHOCHBIC)
TUTOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (HUTYp: BH] CBEPXY, COOKY, CHU3Y;

BBIUHCIIATh  IUIOMAQAW  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (TpuU3Ma, THUpPaMUIA),
TE€OMETPUYECKUX TEJI C MPUMEHEHUuEM (hopMyT;

CBOOO/THO ONIEPUPOBATH MOHATUSIMU: CHMMETPHS B TIPOCTPAHCTBE, IIEHTP, OCh U IJIOCKOCTh
CUMMETPHH, IICHTP, OCh U IIOCKOCTh CAMMETPHH (DUTYPHI,

CBOOOJ/IHO ONEPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOPJHHATAM B
POCTPAHCTBE;

BBITIONTHSATE JICUCTBUS HaJ BEKTOPAMU;

pemarh 3agayd Ha JO0Ka3aTeJbCTBO MAaTEMaTHYECKHMX OTHOIICHWH W HaXOXICHHE
TEOMETPHYECKUX BEIMYMH, TPUMEHSSI H3BECTHBIC METO/IBI IIPU PEIICHUU MAaTEMATHYECKUX 3aj1a4
TIOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS CJIOXHOCTH,

MPUMEHSITh MPOCTEUIIINE MPOTPAMMHEIE CPEACTBA M AJICKTPOHHO-KOMMYHHKAITIOHHBIC
CHCTEMBI TIPU PEIICHUN CTEPEOMETPHUECKUX 3a]1aY;

W3BJIEKATh, TPEOOPA30BEIBATh M HHTEPIPETUPOBATH MHPOPMAITUIO O MPOCTPAHCTBEHHBIX
TreOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YEPTEKaAX U PUCYHKAX;

MIPUMEHSITH MMOJTYYCHHbBIC 3HAHUS HA MPAKTHKE: CPABHUBATH M aHATM3UPOBATH PEealIbHBIC
CUTYyalluH, TPUMEHATh HM3yYCHHBIC TOHATHUS B MpOIECCe TOUCKA PEIICHUS MaTeMaTHYeCKH
c(hOpMYyIIMPOBAHHON TPOOJIEMBI, MOJCIUPOBATh PEANbHBIC CUTYallMd Ha SI3BIKE TCOMETPHH,
UCCIIEIOBATh MOCTPOCHHBIC MOJICNU C HMCIIOJIb30BAHUEM T'€OMETPUYECKHUX TIOHSATHH M TEOPEM,
anmapara aireOphbl, pemarh MPaKTUHIECKUE 3a/1a4H, CBI3aHHBIC C HAXOXKICHHEM I€OMETPHUICCKHIX
BEJINYVH;

UMETh TPEJICTABIICHUs 00 OCHOBHBIX JITAIlax Pa3BUTHs F€OMETPHH KaK COCTABHOM 4acTH
dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

3. TemaTruyeckoe MJIaHUPOBAHUE

Kaacc KoauuecTBO 4acoB KoauuecTBO 4acoB B roj HToro
B HeeJI10 Oos3aTeabHas Yacrp,
4acThb dbopmupyemasn
YYaCTHUKAMM
00pa3oBaTeIbHbIX
OTHOIIEHHUH
10 3 102 - 102
11 3 102 - 102
10 kaacce
Ne Tema ypoka Koua-Bo 0P
n/n 4acoB
(00s13aT.
4acTh)




OcHoBHBIE TIOHATHUSI  cTepeoMeTpuu. Touka, mpsmas,

IIJIOCKOCTD, ITPOCTPAHCTBO.

[TonsiTHE 00 aKCMOMATUYECKOM IOCTPOCHHH CTEPCOMETPHH:

AKCHOMBI CTCPCOMETPUU U CICACTBUA U3 HUX.

[TonsiTHEe 00 aKCMOMATUYECKOM IOCTPOCHHH CTEPCOMETPHH:

AKCHOMBI CTCPCOMETPUU U CICACTBUA U3 HUX.

[TonsiTe 00 aKCMOMATUYECKOM IOCTPOCHHHM CTEPCOMETPHH:

AKCHOMBI CTCPCOMETPUU U CICACTBUA U3 HUX.

[TapamienbsHOCTE NPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE:
napaJuleJIbHbIEC IPSIMbIE B IPOCTPAHCTBE

[TapamienbsHOCTE NPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE:
napaJuleJIbHbIEC MPSIMbIE B IPOCTPAHCTBE

[TapannensHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE:
NapajuIeIbHOCTD TPEX NPSIMBIX

[TapannenbHOCTh NPSAMBIX U IVIOCKOCTEH B IPOCTPAHCTBE:
NapauIeIbHOCTD TPEX NPSIMBIX

HapaJ'IJ'IeJ'IBHOCTB MIpsAMBIX U IUIOCKOCTEH B IMpOCTPAHCTBE:
NnapajiCJIbHOCTb HpSIMOfI " IIJIOCKOCTH.

10.

HapaJ'IJ'IeJ'IBHOCTB MNpsAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE:
NnapajjiCJIbHOCTb HpSIMOfI " IIJIOCKOCTH.

11.

Bzanmuoe PaCIIOJIOKCHUC ITPAMBIX B IIPOCTPAHCTBEC!
MEpECCKaAromMeECH, napajajiCJIbHbIC U CKPCIIMBAOIINCCA
IMPAMBIC. HpI/IBHaKI/I CKPCIIUBAOIUXCS ITPAMBIX.

12.

B3anMHOe pacniosiokeHue NpsiMbIX B IPOCTPAHCTBE:
MIEPECEKAOIMECS, ITapaUICIIbHBIE U CKPELIMBAIOILHAEC
npsimble. [IpU3Haky CKpEIMBAIOIIMXCSI IPSMBIX.

13.

[MapannensHOE U IIEHTPATbHOE MPOCSKTUPOBAHHE,
nu3zoOpaxenue puryp. OCHOBHBIE CBOMCTBA MapalIeILHOTO
IPOCKTHUPOBAHUSI.

14.

N3o0pakerue Guryp B napayieIbHON MPOEKIMH. Y TJIBI C
COHANPABJICHHBIMU CTOPOHAMH, YTOJI MEXKY IPSIMBIMH B
IPOCTPAHCTBE.

15.

N3o0paxkenne Guryp B nmapajuieIbHON MPOCKITUH. YTIII C
COHANPABJICHHBIMU CTOPOHAMH, YTOJI MEXY IPSIMBIMH B
IIPOCTPAHCTBE.

16.

[TapannenbHOCTh MIIOCKOCTEN: NMapasiesIbHble IOCKOCTH,
CBOMCTBA MAapaJUIEIbHBIX INIOCKOCTEN.

17.

[TapannenbHOCTh MIIOCKOCTEN: NMapasiesIbHbIe IIOCKOCTH,
CBOMCTBA MapaJUIEIbHBIX INIOCKOCTEN.

18.

[TpocTeiimue mpocTpaHCTBEHHbIE (PUTYPHI HA TUIOCKOCTH:
TETpad ip, NapajuieNIenue ], IOCTPOSHUE CEUSHUH.

19.

[TpocTeiimue mpocTpaHCTBEHHbIE (PUTYPBI HA TUIOCKOCTH:
TETpad ip, NapajuiesIenuIe ], IOCTPOSHUE CEYSHUH.

20.

[TpocTeiimue mpocTpaHCTBEHHbIE (PUTYPBI HA TUIOCKOCTH:
TETpad ip, NapajuieNIenuIe ], TOCTPOSHUE CEUESHUH.

21.

[Ipocreiimue mpocTpaHCTBEHHBIE (PUTYPHI HA TIIOCKOCTH:
TETPA3P, NapajuIeIeIUe]l, TOCTPOSHUE CEUEHUM.

22.

O606m1erne Tembl «llapannensHOCTh NPSAMBIX U TUIOCKOCTEN

23.

[lepneHAUKyYISPHOCTD MPSAMOM U TUIOCKOCTHU:
NEePIEeHIUKYJIIPHBIE IPsIMbIE B TPOCTPAHCTBE

bubmmoreka
HOC




24.

[lepnieHAUKYISAPHOCTD MPSIMOM U TIIIOCKOCTH: MPSIMbIE
napajuielbHbIe U MEPIEHIUKYISIPHBIE K INIOCKOCTH

25. | llepneHauKYISIpPHOCTD NPSAMOM U MIIOCKOCTH 1

26. | [Ipu3Hak neprneHIUKYISIPHOCTH IPSIMON U TNIOCKOCTH 1

27. | Ilpu3Hak nepneHIMKyISIpHOCTH MPSIMON U TNIOCKOCTH 1

28. | TeopeMa o psAMOi NMEPHEHAUKYIIPHON MIIOCKOCTH 1

29. | Teopema 0 npsIMO NEPIEHIUKYISIPHON MIIOCKOCTH 1

30. | OpToroHajgbHOE MPOCKTUPOBAHHUE. 1

31. | [lepieHAMKYASIp W HAKJIOHHBIE: PACCTOSAHUE OT TOYKH [I0 1
IJIOCKOCTH, PACCTOSIHUE OT MPAMOM 10 IUIOCKOCTH, MPOEKIUS
burypsl Ha MIOCKOCTb.

32. | IlepnieHauKynsip ¥ HAKJIOHHBIC: PACCTOSIHUE OT TOYKH JI0 1
IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 110 TUIOCKOCTH, MPOEKIUS
(GUrypHI Ha MIIOCKOCT.

33. | Teopema o0 Tpex NEpPHEHIUKYIAPaAX. 1

34. | Teopema o Tpex MepreHIUKYspax. 1

35. | Teopema 0 Tpex NEPHEHIUKYIAPaAX. 1

36. | Yribl B IpOCTPAHCTBE: YIoJl MEXKIY MPSIMOU M TIOCKOCTHIO 1

37. | JIByrpaHHblii yroj, TMHEWHBIA Yoyl IBYTPAHHOTO yTJIa. 1 bubnuorexa

38. | JIByrpaHHbIi yroJj, JUHEHHBIA YTOJl ABYTPAHHOTO yIJIa. 1 HOoC

39. | llepnieHAUKYISIPHOCTH MJIOCKOCTEH: MIPU3HAK 1
NEPIEeHIUKYISIPHOCTHU ABYX MIIOCKOCTEH.

40. | [lepneHANKYISIPHOCTH TJIOCKOCTE: MpU3HAK 1
NEPIEeHIUKYISIPHOCTHU ABYX IMIIOCKOCTEH.

41. | TpexrpaHHbIil © MHOTOI'PaHHBIE YTJIbI. 1

42. | CBoiicTBa INIOCKUX YIJIOB MHOTOTPAHHOTO yTJIa. 1

43, | CBoiicTBa IUIOCKUX M JIByTPAHHBIX YTJIOB TPEXIPAHHOIO YIJIA. 1

44. | TeopeMbl KOCHHYCOB U CUHYCOB JJIs TPEXIPAHHOIO yTIJa. 1

45. | O6o0maromuii ypok mo teme «llepneHauKkyIsIpHOCTh MPSIMON 1
Y TUIOCKOCTH

46. | Buapl MHOTOrpaHHUKOB, pa3BepTKa MHOTOTpaHHUKA

47. | Ilpusma: n-yronbHasi pu3Ma, MpsiMasi U HAKJIOHHAsl NIPU3MBI,
OOKOBas 1 MOJIHAS! TOBEPXHOCTh MPU3MBI.

48. | Ilpusma: n-yronbHasi pu3Ma, NpsiMasi U HAKJIOHHAsl NIPU3MBI, 1
OOKOBas 1 MOJIHAS! TOBEPXHOCTh MPU3MBI.

49. | [lapannenenunes, MNPSAMOYTOJBbHBIM TMapaUieJenunes] U €ro 1
CBOMCTBA.

50. | [Tapannenenunen, NPSAMOYTOJbHBIM MapajuieNeNnunes; U €ro 1
CBOMCTBA.

51. | Kparyaiimue nyTy Ha TOBEpXHOCTU MHOTOIpaHHUKA. 1

52. | Teopema Diinepa. 1

53. | IlpocTpancTBenHas Teopema [ludaropa 1

54. | IIpoctpancTBenHas Teopema [ludaropa 1

55. | [lupamupga: n-yronpHas nupamujia, IpaBUJIbHAs W yCE€YEHHAs 1
MAPaAMUJIBI.

56. | [lupamuja: n-yrosipHas NUpaMujia, NMpaBUIbHAS U yCEUEHHas 1
MUPAMHU/IBI.

57. | CpoiicTBa pebep 1 OOKOBBIX IpaHel MPaBUILHOW TUPAMHUJIBI.

58. | [IpaBuiibHbIE ~MHOTOTPAaHHUKU: TpaBWJIbHAs MpuU3Ma U

npaBUJIbHAs MUPAMUJIA, PABHIIbHAS TPEYroJibHAS MUpaMUJIa U
MPABIJIBHBIN TeTpadIp, KyO.
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59. | [IpaBuiibHbIE MHOTOTPAaHHUKU: TpaBWJbHAas Mpu3Ma U 1
MpaBUJIbHASA MUpAMUA, PaBUIbHAS TPEYTOJbHASI TUPAMUA U
IPABWIBHBIN TeTpa3ip, KyO.

60. | [IpencraBieHue O TpPaBWIbHBIX MHOTOTPAHHHMKAX: OKTadIp, 1
JOJIEKA3Ip U UKOCAdIP.

61. | Beiuncnenue 31eMEHTOB MHOTOTPAaHHHUKOB: peOpa, JuaroHau, 1
YTJIBL.

62. | Beiuncnenue 351eMEHTOB MHOTOTPaHHHUKOB: peOpa, JuaroHau, 1
YTJIBL.

63. | Ilmomaap OOKOBOW TOBEPXHOCTH W TIOJHOW TOBEPXHOCTH 1
OpsSMOM TPU3MBI, IJIONIalb OCHOBAaHHM, TeopemMa o OOKOBOM
MOBEPXHOCTHU NPSIMOMN MPU3MBI.

64. | [Inomanps OOKOBOW IOBEPXHOCTH M IIOJHOM IIOBEPXHOCTH 1
OpsIMOM MPU3MBI, TUIONIAlb OCHOBaHM, TeopemMa 0 OOKOBOI
MOBEPXHOCTHU NPSIMOM MPU3MBI.

65. | [Inomanp GOKOBON MOBEPXHOCTU M MOBEPXHOCTH MPaBUIbHON 1
MUPAMHU/JIBI, TEOpEMA O TUIOMIAIN YCEYSCHHONW MTUPAMU/IBL.

66. | [Inomanp G0KOBON MOBEPXHOCTU M MOBEPXHOCTH MPaBUIbHON 1
MUPAMUJIBI, TEOPEMA O TUIOMIAIN YCEYECHHONW MUPAMU/IBL.

67. | IInomanp GOKOBON MOBEPXHOCTU U MOBEPXHOCTH MPaBUIbHON 1
MUPAMHU/JIBI, TEOpEMA O TUIOMIAIN YCEYCHHONW MTUPAMU/IBL.

68. | [Inomanp G0KOBON MOBEPXHOCTU M MOBEPXHOCTH MPaBUIbHON 1
MUPAMHU/JIBI, TEOPEMA O TUIONIAIN YCEYECHHONW MUPAMU/IBL.

69. | CuMMeTpHs B IPOCTPAHCTBE.

70. | DneMeHTbl CHMMETPUU MPABUIBLHBIX MHOTOTPAHHUKOB.

71. | CummeTpuss B TPaBUIBHOM MHOTOTPAHHUKE: CHUMMETpUS
napasuieNienunenaa, CUMMETpUS  TPaBWIBHBIX  TPU3M,
CUMMETPUS IPABHIbHON MUPaMUIBIL.

72. | O6o0marommii ypok no reme «MHOTOrpaHHUKN

73. | IloHsTHsA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA
HEHYJIEBOTO BEKTOpa, BEKTOPBI KOJUIMHEApHBIE,
COHAIIpaBJICHHbIE U MPOTHUBOIOJIOKHO HANPABJICHHBIE BEKTOPHI

74. | [lonsaTHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA 1
HEHYJIEBOTO BEKTOpAa, BEKTOPBI KOJUIMHEapHbIE,
COHAIIPaBJIEHHbIE U IPOTHBOIOJIOKHO HANPABJIEHHBIE BEKTOPHI

75. | PaBeHCTBO BEKTOPOB 1

76. | PaBeHCTBO BEKTOPOB 1

77. | JleficTBHs C BEKTOpaMu: CIOXKEHUE U BEBIYNTAHUE BEKTOPOB 1

78. | JleficTBUSI C BEKTOpaMHM: CJI0KEHUE U BBIYMTAHUE BEKTOPOB 1

79. | eicTBUs ¢ BEKTOpaMHM: CJI0KEHUE U BBIYMTAHUE BEKTOPOB 1

80. | CymMMa HECKOJIbKUX BEKTOPOB 1

81. | YMHOXXEHHE BEKTOpA HA YUCIIO 1

82. | YMHOX€EHHE BEKTOpa Ha YHUCIIO 1

83. | CaoiicTBa cii0xeHHs BEKTOpOoB. CBOWCTBAa yMHOKEHUSI BEKTOpa 1
Ha YUCJIO.

84. | CaoiicTBa cii0xeHHs BEKTOpOB. CBONCTBAa yMHOKEHUSI BEKTOpa 1
Ha YUCJIO.

85. | Ilonarue komImaHapHbie BEKTOPHI. [Ipr3HaK KOMIJTaHAPHOCTH 1
TpPEX BEKTOPOB.

86. | Ilonarue xoMiuiaHapHbie BEKTOPHI. [[pr3HaK KOMILIaHAPHOCTH 1

TpPEX BEKTOPOB.
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87. | IlonsTe koMIIaHapHBIE BEKTOPHI. [IpU3HaK KOMITJIaHAPHOCTH 1
TpeX BEKTOPOB.

88. | IlpaBwiio napasenenuneaa.

89. | IlpaBuwiio napasienenumnena.

90. | Teopema 0 pa3noOKEHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BEKTOPaM.

91. | Teopema 0 pa3noOXKEHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM 1
BEKTOPaM.

92. | [IpsmoyronbHas cucreMa KOOpAMHAT B TPOCTPAHCTBE. 1

93. | IlpsimoyrosibHAst cCTeMa KOOPJMHAT B TPOCTPAHCTBE 1

94. | KoopauHaThl BEKTOpA. 1

95. | KoopauHatel BeKTOpa. 1

96. | CBsi3b MEXAY KOOpJIMHATAMHU BEKTOPAa U KOOPAMHATAMH TOUEK. 1

97. | CBsi3b MEX]ly KOOpJMHATAMHU BEKTOpPA U KOOPJIMHATAMU TOYEK. 1

98. | CBs13b MEXAYy KOOpJIMHATAMHU BEKTOPA U KOOPJAUHATAMH TOUEK. 1

99. | Yron mexnay Bektopamu. CKkajasipHOE IPOU3BEECHNE BEKTOPOB. 1

100.| Yron mexy Bekropamu. CKaJsipHOE TPOU3BEIEHUE BEKTOPOB. 1

101.| Yron mexay Bekropamu. CKalasipHOE TPOU3BEICHUE BEKTOPOB. 1

102.| O6o0mIaronmii ypok 1o remMe «BeKTopbl B TPOCTPAHCTBE» 1

11 kaace
Ne Tema ypoka Koua-Bo 20P
n/n 4acoB
(00s13aT.
YacTh)

1. | IToBTopenue kypca 10 kiacca 1 bubnnoreka

2. | IloBropenue kypca 10 kiacca 1 HoC

3. | IloBTopenue kypca 10 kimacca 1

4. | IloBropenue kypca 10 xnacca 1

5. | IloBTropenue kypca 10 knacca 1

6. | llonarus: UMIUHAPUYECKAs  TOBEPXHOCTb, KOHUYECKas 1
MOBEPXHOCTh, cdepuyeckas MOBEPXHOCTh, 00pa3yrolue
ITOBEPXHOCTEH.

7. [TonsTus: UUIMHApPUYECKass TOBEPXHOCTh, KOHHYECKAs 1
MOBEPXHOCTh, c(epuueckas IMOBEPXHOCTh, OOpa3yroIne
MMOBEPXHOCTEM.

8. MN3o0paxenue Ten BpalieHus Ha MI0CKOCTH. 1

9. N300pakeHne Teq BpalieHus1 Ha TIOCKOCTH. 1

10. |Tena BpaieHus: HWIMHAP 1

11. |Tena BpamieHus: HHJIAH]P 1

12. |Pa3BepTka nuianHapa 1

13. |[Tnomaas NOBEPXHOCTH IIMIMHAPA 1

14. |Ilnomaas MOBEPXHOCTU HMJIMHAPA 1

15. | Tena BpamieHus: KOHYC 1

16. | Tena BpamieHus: KOHYC 1

17. | Tena BpaleHus: yCEYEHHbBIA KOHYC 1

18. | Tena BpamieHus: yCEUeHHBI KOHYC 1

19. | Pa3zBepTka KOHYcA. 1

20. | Ilnomaas NOBEPXHOCTH KOHYCA 1

21. | Imomaas MOBEpXHOCTU KOHYCA 1

22. | Tena Bpamenus: cepa 1
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23. | Tena Bpamenus: cepa 1

24. | Tena BpaileHus: map. 1

25. | Tena BparmieHusi: map. 1

26. | Ilnomans cdhepsl u ee yacTei 1

27. | Inomanpk chepsl u ee yactei 1

28. | Tena BpameHus: MUJIUHIP, KOHYC, YCEUEHHBIH KOHYC, cdepa, 1
miap.

29. | Tena BpameHus: TUIUHIP, KOHYC, YCEUSHHBIH KOHYC, cdepa, 1
miap.

30. |B3aumHoe pacmosnoxeHue cepsl U MIOCKOCTH 1

31. |KacarenpHas IIIOCKOCTH K cepe 1

32. |KacarenpHas IIOCKOCTH K cepe 1

33. |Cummetpust cepsl U 1apa 1

34. | TlomoOue B MpOCTPAHCTRE. 1

35. | IlocTpoeHue ceyeHHI MHOTOIPAaHHUKOB U TEN BpALLEHUS: 1
ceueHus IWIMHIpa (MapajuieIbHO U NEPIIEHIUKYISIPHO OCH),

36. | IlocTtpoeHne ceyeHHI MHOTOIPAaHHUKOB U TEN BpALEHUS: 1
ceueHus: KoHyca (mapajuielbHOe OCHOBAHHIO M MPOXOJsSIee
4yepe3 BEpIINHY)

37. | TlocTtpoeHne ce4YeHWd MHOTOTPAHHMKOB M TEJ BpallCHUS: 1
CEUCHMS I11apa,

38. | MeToabpl TOCTPOEHUS CEUEHWH: METOJ CJIEJ0B, METO 1
BHYTPEHHETO TMPOEKTUPOBAHUSA, METOJ[ IMEepeHOca CeKyIlen
TJIOCKOCTH.

39. | MeTonbl TMOCTPOCHHUS CEUEHMI: METOJ CJIEJI0OB, METOJ] 1
BHYTPEHHEI0 MPOEKTHPOBAHMS, METOJ IMepeHoca CeKyle
IIJIOCKOCTH.

40. | KomOuHarmu Ten BpaieHus 1 MHOTOTPAHHHKOB. 1

41. | KomOuHauuu Tes BpalieHus 1 MHOTOTPAHHUKOB. 1

42. | Ilpusma, BiMcaHHas B IWJIMHJIP, ONMCAHHAS OKOJIO IMJIMHAPA. 1 bubnmnoreka

43. | Ilpusma, BMcaHHAas B IWJIWHJP, OMMCAHHAS OKOJIO ITUJINHIpA. 1 oocC

44. | Tlepecedyenue chepsl U Mapa ¢ MIOCKOCTBIO. 1

45. | Kacanue mapa u chepsl IIOCKOCTHIO. 1

46. | IlonsaTe MHOTOTpaHHUKA, OIMCAHHOTO OKOJO cdepsl, chepsl, 1
BIIMCAHHOM B MHOTOTPaHHUK WJIM TEJIO0 BpallleHusl.

47. | O6o6maronmii ypok mo teme «{umuHap, KOHYC U map» 1

48. | O6beM. OCHOBHBIE CBOHCTBA 0OBEMOB TEl. 1

49. | O6beM. OcHOBHBIE CBOHCTBA 0OBEMOB Tel. 1

50. | Teopema 00 00BEME MPSMOYTOJILHOTO MapajlieNienumena u 1
CIIEJICTBUS U3 HEe.

51. | Teopema 00 00BEME MPSMOYTOJILHOTO MapajieNienurena u 1
CIIEJICTBUS U3 HEe.

52. | O6beM npsMOl U HAKJIOHHOW IPU3MBI 1

53. | OO6beM npsIMOii ¥ HAKJIOHHON TTPH3MBbI 1

54. | O6beM 1MAMHAPA 1

55. | O6beM 1MAMHApA 1

56. | O6beM nmupaMuIbl 1

57. | O6bem KoHyCa. 1

58. | O6bem KoHYCa. 1

59. | O6beM npsIMON M HAKJIOHHOM MPU3MBbI, HWJIMH/IPpA, TUPAMUJIBI U 1
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KOHYcCa.

60. | O6beM mapa 1 MapoBOro CETMEHTA.

61. | O6beM mapa M IAPOBOTO CETMEHTA.

62. | OtHomieHne 00BEMOB, TUIOMIAJCH MOBEPXHOCTEH IMOJOOHBIX
buryp.

63. | OtHomeHHe 00BEMOB, TUIOMIAJCH MOBEPXHOCTEH IMOJOOHBIX 1
buryp.

64. | IIpeoOpa3oBanue MOTOOMS, TOMOTETHSI.

65. | Pemenue 3a1a4 Ha MJIOCKOCTH C UCIIOJIb30BaHUEM bubnuortexa
CTEPEOMETPUUYECKUX METOJIOB. nocC

66. | Pemenue 3a1a4 Ha MIOCKOCTH C UCIIOJI30BAaHUEM 1
CTEPEOMETPUUYECKUX METOJIOB.

67. | Pemienue 3a1a4 Ha MIIOCKOCTH C UCIIOJIb30BaHUEM 1
CTEPEOMETPUUYECKUX METOJIOB.

68. | BekTophl B IpOCTpaHCTBE. 1

69. | BekTopsl B IPOCTPAHCTBE. 1

70. | Onepaiuy HaJl BEKTOPaAMU. 1

71. | Onepaiuy HaJl BEKTOPaAMU. 1

72. | Onepanuu HaJ BEKTOpamH. 1

73. | BekTopHOE YMHOXKEHHE BEKTOPOB. 1

74. | BekTopHOE yMHOXEHHE BEKTOPOB. CBOMCTBA BEKTOPHOIO 1
YMHOXEHHUSI.

75. | CBoiicTBa BEKTOPHOT'O YMHOYKEHHUSI. 1

76. | CBOMCTBa BEKTOPHOTO YMHOKEHUS. 1

77. | llpsimoyronbpHas CUCTEMA KOOPJIMHAT B TPOCTPAHCTBE. 1

78. | KoopnuHatel BeKTOpa. 1

79. | KoopauHatsl BEKTOpAa. 1

80. | Koopaunatsl BeKTOpA. 1

81. | Pa3noxxeHue BekTopa 1o 6a3ucy. 1

82. | PasmoskeHue BeKTOpa mo 0asucy. 1

83. | KoopanHaTHO-BEKTOPHBIN METO P PEIICHUU 1
r€OMETPUUYECKHX 3a/au.

84. | KoopamHaTHO-BEKTOPHBIM METO IPU PEIICHUN 1
T€OMETPUUECKUX 3a]1au.

85. | KoopamHaTHO-BEKTOPHBIM METO IPU PEIIEHUN 1
TeOMETPUUECKHX 3a]1au.

86. | KoopamHaTHO-BEKTOPHBIM METOI IPU PEIICHUN 1
TeOMETPUUECKHX 3aJ1au.

87. | O6o0matonuii ypok 1o reme «MeTo KOOpAnHAT B 1
IPOCTPAHCTBE»

88. | JIB>KEeHUs IPOCTPAHCTBA. 1

89. | OtobpakeHus. 1

90. | JIBMKeHHUs U paBEHCTBO QUTYD. 1

91. | O6mue cBOWCTBA IBH>KCHUM. 1

92. | Buasl iBMKeHMI: TapauiebHbIN IEPEHOC, IEHTpaIbHAas 1
CUMMETPHUSI, 3epKAIbHAsI CAMMETPHSI, TOBOPOT BOKPYT MPSIMOA.

93. | Buasl aiBMKeHMI: TapauiebHbIN IEPEHOC, IEHTpaIbHAs 1
CUMMETPHUSI, 3epKAIbHASI CAMMETPHSI, TOBOPOT BOKPYT MPSIMO.

94. | Buasl iBMKEHMI: TapauiebHbIN IEPEHOC, IEHTpaIbHAas 1

CUMMETpHUs, 3epKaJIbHAsi CAMMETPHS], IOBOPOT BOKPYT MPSIMOM.

14




95. | IlpeobpazoBanust mooous. bubnuorexa

96. | IlpeoOpazoBanus mog00us. HoC

97. | llpsimas u chepa Ditnepa

98. | Ilpsmas u chepa Diinepa

99. | O6o06maromwMii ypok 1o TeMe «JIBuxeHue»

100.| O606menue kypca 10-11 xmacca

101.| O606menue kypca 10-11 kmacca

[S (VRN VN RN U U U T

102.| O606menue kypca 10-11 kmacca

*30P. Bo0O3MOXHOCTh HCHOJB30BaHUS IO OTOM TeME  DJICKTPOHHBIX  (IIU(POBBIX)
0o0pa3oBaTeNbHBIX  PECYpCOB,  SBISIOMIMXCA  y4eOHO-METOJUYECKUMH  MaTepHallaMu
(MynbTUMEIUNHBIE TPOTPAMMBI, JJIEKTPOHHBIE YUEOHHUKHM W 3a/Ja4yHUKH, DIIEKTPOHHbBIE
OuOMMOTEeKH, BUPTyalbHbIE 1a00OpaTOpUH, WIPOBbIE MPOrPaMMBbI, KOJJIEKUUU MHPPOBBIX
00pa3oBaTeNbHBIX PECYPCOB), UCHIOIB3YEMBIMU AJI1 OOYUEHUSI M BOCIUTAHUS Pa3IMUHbIX TPYIIII
MOJIb30BaTeNe, MPEICTaBICHHBIMU B JJIGKTPOHHOM (LM(PPOBOM) BUIE H PpPeaTU3YIOIIUMHU
muaakTuaeckue Bo3MokHocTH UKT, conepikanne KOTOPBIX COOTBETCTBYET 3aKOHOAATENIHCTBY 00
00pa3zoBaHuH.
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