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MHOACHUTEJIBHASA 3AIIMCKA

['eomerpust sBISETCS OJHUM K3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
o611ero 00pa3zoBaHus, Tak Kak 00eCTIeYMBaET BOSMOKHOCTh U3YUEHUS TUCITUTIINH
CCTCCTBCHHO-HAYYHON HANpPaBJICHHOCTH W IPEJAMETOB T'yMaHWTApHOTO ITMKIIA.
[lockoabKy  JIOTMYECKOE  MBIIDICHUWE, (QOpMHpyeMoe TIpH  H3YYCHHH
0OyJaronMMHCS MMOHATUHHBIX OCHOB T€OMETPHUH, IIPHU JI0KA3aTeILCTBE TEOPEM U
MOCTPOCHHH IIETIOYKH JIOTHYECKUX YTBEPKJICHUN MPH PEIICHUH TeOMETPHUY ECKHX
3a/1a4y, YMEHHE BBIJBUTATb U OMNPOBEPTaTh THUMOTE3Bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCS TIPHU PEIICHUH 33J]1a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH
bu3nIecKux 3amad.

Llemb ocBOEHMS IpOTpaMMBbl yaeOHOTO Kypca «I'eoMeTpus» Ha yriryOJI€HHOM
YpOBHE — pa3BHUTHE WHIWBHIYAIbHBIX CIIOCOOHOCTEH OOyJarommMXcs TIpH
M3yYEeHUH TEOMETPHH, KaK COCTABIITIONICH MTpeaAMeTHON obmactn «Maremarrka u
nHpopmarukay  dYepe3  oOecredeHHe BO3MOXXHOCTH  TPUOOpPETEHUS U
UCIIOJIb30BaHUS OoJiee TJIyOOKMX TEOMETPHYECKMX 3HAHWM W JICHCTBUH,
crieni(pUIHBIX TEOMETPHUH, ¥ HEOOXOJUMBIX JUI YCTICIITHOTO TIPO(HeCCHOHATBHOTO
oOpa3oBaHus, CBA3aHHOTO C MCTI0JIb30BAHUEM MAaTEeMATHKH.

[lpuoputeTHpIMH 3a/ladaMu Kypca T€OMETPUH Ha YIIyOJEHHOM YPOBHE,
PaCIIMPSIIONMMH ¥ YCUIMBAIOIIMMH KypC 0a30BOTO YPOBHS, SIBJISIIOTCS:

pacuMpeHre MpeACcTaBICHNs 0 TeOMETPHUH KaK YaCTH MUPOBOU KyJIbTYphI U
dbopmMupoBaHUE OCO3HAHUS B3aUMOCBSI3U TEOMETPUH C OKPYKAIOIIM MUPOM;

dbopMupoBaHUE TPENCTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax KaK o
BOXHEHUIIINX MaTeMaTHUYECKUX MOJEISX, MO3BOJISIOMUX OIMUCHIBATH U W3Yy4aTh
pa3HbIe SIBJICHUS OKPYIKAIOIIET0 MUPa, 3HAHUE MMOHATHHOTO afrmapara 1mo pasaeny
«Ctepeomerpus» yaeOHOTO Kypca reOMeTpHH,

dbopMupoBaHWE  yYMEHHS  BJIaJeTh  OCHOBHBIMH  MOHATUAMH O
MIPOCTPAHCTBEHHBIX (PUTypax M MX OCHOBHBIMHU CBOMCTBAMH, 3HAHHUE TEOPEM,
dbopMynT B yMeHHE WX TPHUMEHITh, YMEHHS JOKa3bIBaTh TCOPEMBI M HAXOIHUTh
HECTaH/IapTHBIC CTIOCOOBI PEIICHUs 3a7ad4;

dbopMupOBaHUE YMEHUS PACTIO3HABATh HA YEPTEkKaX, MOJACIAX U B pealbHOM
MUpE MHOTOTPAaHHWKH W Tella BpalleHWs, KOHCTPYHUPOBATh T'€OMETPUUYECKUE
MOJIEIH;

dbopmMupoBaHUE TTOHMMAHUS BO3MOYKHOCTH aKCHOMATHUECKOTO MOCTPOCHHSI
MaTeMaTHYECKUX TEOpui, (OPMUPOBAHUE MOHUMAHHS POJM AKCHUOMATHKH TPHU
IIPOBEJICHUN PACCYKICHUN;

dbopMUpOBaHUE YMEHHUS BJIaJETh METOJAMH JI0KA3aTeNLCTB M alrOPUTMOB
pelieHusl, yMeHUs WX TMPHUMEHSATh, MPOBOJIUThH JIOKAa3aTeNbHBIE PAcCYKICHUS B
XO0JI€ PeIIeHUs CTEPEOMETPHUECKHUX 3a/1a4 U 3a/1a4 C MPAKTUIECKUM COJICPKAHUEM,
dbopMuUpOBaHUE TPEACTABICHUS O HEOOXOJAMMOCTH JIOKa3aTeIbCTB IIPHU



000CHOBAaHMYU MaTEMATUYECKUX YTBEPKICHUM U POJIM aKCUOMATUKHU B MPOBEICHUN
JENYKTUBHBIX PacCyXIICHU;

pa3BUTHE U COBEPIICHCTBOBAHUE HHTEIUIEKTYyAIbHBIX U TBOPYECKUX
criocoOHOCTel 00yUaroIMXCs, MO3HABATENLHOM aKTUBHOCTH, UCCIIEA0BATENbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHUS, UHTEpPECa K U3y4EHUIO T€OMETPUU;

dbopmupoBanue (yHKIMOHATHHOW T'PAMOTHOCTH, PEJICBAHTHOM T'€OMETPUU:
YMEHUSI PACIlO3HaBaTh IMPOSIBICHUS TEOMETPUYECKUX MOHITUHA, OOBEKTOB H
3aKOHOMEPHOCTEH B pEalTbHbIX KU3HEHHBIX CUTYalUAX U MPU U3YyYEHUH APYTUX
y4eOHBIX TPEIMETOB, TPOSBICHUS 3aBUCUMOCTE M 3aKOHOMEPHOCTEH,
MOJICTIMPOBAHUSl PEAIBHBIX CHUTYyalluil, UCCIEIOBAaHUS TMOCTPOCHHBIX MOJIETEH,
UHTEPIPETAIMU MTOJTy4YE€HHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIepKaTeIbHBIMU JIMHUSIMU Y4eOHOTO Kypca «I'eomerpusi» B
10-11 «kmaccax sBusaroTcs: «lIpsiMble M TMJIOCKOCTH B  MPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTopel W  KOOpAWHATHI B
NPOCTPAHCTBE», «IBUKEHUS B IPOCTPAHCTBE.

CdopmymupoBanHoe Bo ®PI'OC COO TpeboBaHUE «yMETh OINEPUPOBATH
HNOHSITUSMI», PEICBAHTHHIMU T'€OMETPHHM Ha YIIIyOJEHHOM YpOBHE OOy4eHHUS B
10-11 knaccax, OTHOCUTCS KO BCEM COJEPKaTEIbHBIM JIMHUAM Y4€OHOTO Kypca, a
dbopMHUpOBaHME JIOTHUECKMX yMEHUH pacupefensiercs He TOJIbKO II0
COJIep KaTeNbHBIM JIMHUSIM, HO U TI0 rogaM oOyuenus. Coneprxkanue o0pa3oBaHusl,
COOTBETCTBYIOIIIEEC MIPEAMETHBIM pe3yibTaraM ocBoeHuss DenaepanbHON padboueit
OpOorpamMMbl, pacupeneNéHHBIM MO ToJaM O0y4YeHHs, CTPYKTypUPOBAHO TaKUM
00pa3zom, 4TOOBI KO BCEM OCHOBHBIM, PUHIIUITHATILHBIM BOTIPOCaM 00yJarorecs
oOpamammMch HEOJHOKPATHO. DTO TO3BOJSIET OPraHW30BaTh  OBJIAJICHUE
re€OMETPHYEeCKUMHU MOHSITUSMH U HABBIKAMU TI0CJIEI0BATENBLHO U TIOCTYMATENBHO, C
c00JII0/IeHIEeM IPUHIIMTIA IPEEMCTBEHHOCTH, 8 HOBBIC 3HAHUS BKIIIOYATh B OO0
CUCTEMY F€OMETPUUECKHX MPEICTABICHUN 00yUaroNMXCsl, pacIIupsisi U YriryOss
e€, 00pasyst MPOYHBIE MHOKECTBEHHBIC CBSI3H.

[lepexoa K M3y4EHUIO TEOMETPHH Ha YTIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3narb ycioBus s auddepeHnuani  00OydeHHs, TOCTPOCHUS
WHAUBUIYaIbHBIX 00pa30BaTeNbHBIX MPOTPAMM, OOECHEUYUTh YIIIyOJNEHHOE
U3Y4CHUE T€OMETPUH KaK COCTABJIIONICH yueOHOTo peaMeTa «MareMaTrkay;

MOJATOTOBUTh OOYYaIONMXCSl K TMPOJOJDKCHUIO W3YYEHHS MATEeMAaTUKU C
ya€roM BbIOOpa Oymymied mpodeccun, obecrneunBas MPEEeMCTBEHHOCTh MEKTY
o01mMM ¥ TipoheCCUOHATLHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha yriyOJIEHHOM YpOBHE
otBoautcs 204 gaca: B 10 kmacce — 102 waca (3 wacaB Henenmo), B 11 kimacce — 102
yaca (3 Jaca B HEZICO).



COJAEP’>KAHUE OBYYEHUA
10 KUJIACC

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHA  CTEpeOMETpUM. Todka, TmpsAMas, IUIOCKOCTb,
npocTtpaHcTBO. [loHaTHe 00 aKCMOMaTHYEeCKOM MOCTPOECHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3auMHOE pacnonokeHrne NpsIMBIX B TPOCTPAHCTBE: NEPECEKAOIIMECS,
napajuleJibHble W CKpeumBarommecs npsMble. [Ipu3Haku CKpemmBarOmmxcs
npsMbIX. [lapamensHOCTh NPSMBIX U ITIOCKOCTER B IPOCTP aHCTBE: NapaJIC/IbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPATUIEIBHOCTD TPEX NMPSAMBIX, TAPAIUIETLHOCTh IPSAMOU
U miockocTu. llapamnensHoe M UEHTpaIbHOE MPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHbIE CBOMCTBa MHapaIeIbHOIO MNPOEKTHUpOBaHUA. M300pakeHue
¢buryp B napajuieabHON MPOEKUHH. YTJIbl C COHAIIPABICHHBIMU CTOPOHAMU, YIOJI
MEXIy NPSAMBIMHU B MPOCTpaHCTBE. llapauienbHOCTD IITOCKOCTEN: NTapajUiesbHbIC
IJIOCKOCTH, CBONCTBA [apauIeabHbIX IJIOCKOCTEH. [Ipocreimme
IPOCTPAaHCTBEHHbIE (UTYpbl Ha IUIOCKOCTH: TETpadJp, MNapalieNenuIe],
MIOCTPOECHUE CEUCHHU.

[lepneHAMKYJIIPHOCTD NMPSIMOM U INIOCKOCTH: MEPIICHAUKYJISIPHBIE IPSIMBIC B
IIPOCTPAHCTBE, MNPSMbIE NapaUICIbHBIE W NEPHEHAUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK NEPHEHAUKYJSIPHOCTH MPSIMOW M IUIOCKOCTH, TEOpeMa O MpSIMOU
NEPIEHAUKYIAPHO N IJIOCKOCTH. OproroHanbHOE ITPOEKTUPOBAHUE.
[lepnieHAUKYIJIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSTHUAE
OT TMpsAMOM  JO  IUIOCKOCTH, MpOeKHuss  (Uryppl Ha  IUIOCKOCTb.
[lepneHIuKYJIIPHOCTh  TUIOCKOCTEW: TNPU3HAK NEPHEHAUKYIAPHOCTH  JABYX
IIocKocTer. Teopema 0 TpEX NEPICHAUKYISApax.

Yrasl B IPOCTPAHCTBE: YIOJI MEXAY NPSIMOM U IUIOCKOCTBIO, IBYIPaHHBIN
YTOJI, IMHENHBIN YTOJI ABYTPAHHOIO yria. TpEXrpaHHbIi U MHOTOT'PAHHBIE YIJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOTOTpaHHOro yria. CBOWCTBA IUIOCKUX U
JBYTPAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCHHYCOB M CHHYCOB JJIsI
TPEXTPAHHOTO YTIJIA.

MHOTrOrpaHHUKH

Bunbsl MHOTOTpaHHUKOB, pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yromnbHas
npu3Ma, psAMas ¥ HaKJIIOHHas MPU3Mbl, 00KOBasi U MOJIHASI IOBEPXHOCTh MPU3MBI.
[lapamenenunen, nOPsSMOYrOJIbHBIM — NApaJUICNICNIMIE] W €r0  CBOWCTBA.
Kparyaiiime nyTM Ha TIOBEpXHOCTM MHOTOTpaHHHMKAa. Teopema Oiinepa.
[lpoctpanctBennas teopema Iludaropa. Ilupammpa: N-yronpHas mnHUpaMuia,
npaBwibHas M yceu€HHas nupamuibl. CBolicTBa péOep U OOKOBBIX TpaHei
IIPAaBUILHOU nupamuibl. [IpaBuiibHBIE MHOTOTpaHHUKHU: NPABWIbHAA NPU3MA U



IIpaBWJIbHAA NHPAMHUAA, NPABUJIbHAS TPEYTOJIbHAs NUPamMUIa W IPABWIbHBIN
Terpadqp, KyO. IIperncraBieHue O NpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOJEKa’Ip U UKOCadIp.

Bbruucienne »I€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWaroHaav, YIJbl.
[I1omanes OOKOBOM MOBEPXHOCTH M MMOJHOW NOBEPXHOCTU MPSIMOM IPU3MBI,
IUIOLIalb OCHOBaHWi, TeopeMa O OOKOBOW NOBEPXHOCTU MPSMOU MPHU3MBI.
[Iomanes OOKOBOW MOBEPXHOCTH M IOBEPXHOCTH NPABUWIBHOW NHPAMMIIBI,
TeopeMa O IUIOIIAAN YCEUEHHON TUpaMU/Ibl.

CummMmerpuss B INPOCTPAHCTBE. OJEMEHTBl CUMMETPUU  IPABWIBHBIX
MHOTOTpaHHUKOB. CHMMETpUsi B NpPaBWIbHOM MHOTOTPAHHUKE: CUMMETPHUS
napajvieJienunena, CUMMETPUsS NPAaBUJIbHBIX NPU3M, CUMMETPUS NpPaBUIbHOU
UPaMUBbI.

BekTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, IJMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPBHl KOJUIMHEAPHBIE, COHANPABJICHHBIE W IPOTUBOIMOJIOKHO
HalpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. JI€MCTBUSI C BEKTOpPAMU: CJI0KEHUE
Y BBIYWTAaHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
4yuci0. CBOKCTBA CIIOKEHHS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[lonsiTe KOMIUIaHApHBIE BEKTOPHI. [IpH3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBwio mnapamwenenunena. TeopemMa o0 pas3IoKEHUM BEKTOpa IO TpPEM
HEKOMIUIAaHApHBIM  BeKTOpam. I[IpsiMoyrosbHas cucteMa KOOpPJIHMHAT B
npoctpancTtBe. Koopaunarel BekTopa. CBs3p MEXKAYy KOOPAMHATAMU BEKTOpa U
KOOpAMHATAMH TOYEK. YTol Mexay BekTopamu. CKalsipHOE INPOU3BEINCHUE

BEKTOPOB.
11 KUIACC

Tesa BpamueHust

[loHsATHA: IWIMHAPUYECKAs MOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTD,
chepudeckas TOBEPXHOCTb, OOpa3yrolme TMOBepXHOCTeH. Tema BpaleHus:
WIMHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3zaumHoe pacmnosokeHue
chepbl M IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxkenue ten
BpalleHusl Ha IJIoCcKOocTU. Pa3BépTka nmumuHapa u konyca. Cummerpust chepsl U
napa.

O6bém. OcHoBHblE cBolicTBa 00BEMOB Ten. Teopema 00 o00béEME
OpsIMOYTOJIbHOTO TMapajuiesienunena u ciaeacteus u3 He€. OO0bEM HpsAMOU U
HAKJIOHHOW MPH3MBI, [WIMHAPA, TUpaMuabl U KoHyca. O0BEM I1apa u 1mapoBOro
CErMEHTAa.

KomOuHamu Ten BpalleHUss U MHOTOrpaHHUKOB. IIpu3ma, BnucaHHas B
UWIMHApP, OMNHUCaHHas oOKojJo IwmHapa. llepeceyenne cdepsl um mapa c
mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOTOrpaHHUKA,



OTIMCAaHHOTO OKoJI0 cdepbl, cdepbl, BMUCAHHOW B MHOTOTPAHHUK WM TEJO
BpAILICHUS.

[1omans MOBEPXHOCTH LWJIMHIPA, KOHYCa, TUIOM@nb cepbl U e€ JacTei.
[lonobue B mpoctpaHcTBe. OTHOMmIEHHE OO0BEMOB, IUIOMIAACH IOBEPXHOCTEH
nogo6HeIx ¢Guryp. IIpeobpaszoBanue momoOwusi, TomoTeTHs. Perenne 3amad Ha
IJIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[locTpoeHue cedyeHnii MHOTOTPAHHUKOB U TEJT BPAILICHUS: CEYEHUS TUINHAPA
(mapajuienbHO M MEPHNEHAUKYJISIPHO OCH), CEUYEHHMs] KOHyca (IapajuleibHbIe
OCHOBAHUIO U MPOXOJIAIIME YEPE3 BEPIIMHY), CEUEHUS 1Iapa, METO bl IIOCTPOECHUS
CEUEHHI: METOJI CJIE0OB, METOJ BHYTPEHHEr0 MPOEKTUPOBAHMS, METO/I IIEPEHOCA
CEKYILEH TIIOCKOCTH.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpaHcTBe. Omnepaunu Hajg BeKTOopamu. BekrtopHoe
YMHOKEHHE BEKTOpPOB. (CBOWCTBa BEKTOPHOrO YMHOEHUS. [IpsiMoyronbHas
CHCTEMAa KOOpAUHAT B mpocTpancTBe. Koopaunarsl BekTopa. PaznoxeHue BekTopa
no Oazucy. KoopAauHaTHO-BEKTOPHBIA METOJ MNPHU PEUICHUH TeOMETPUYECKHUX
3a/1ad4.

J{BMKEeHHS B IPOCTPAHCTBE

JBwxkenust npoctpanctBa. OToOpakeHus. J[BukKeHUS U paBEHCTBO (uryp.
OOmme cBoMCTBa JABWXKEHUW. Bujabl JBWXKEHHI: NapaUleIbHBIA TEPEHOC,
LIEHTpaIbHAs CUMMETPUS, 3€pKaJbHAsi CUMMETPHS, MOBOPOT BOKPYr MOPSIMOM.
[IpeobpazoBanus nonoous. [Ipsimast u cepa Diinepa.



INTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATDBI

1) rpasnanckoe BOCIIMTAHUE:

c(hopMHUPOBAHHOCTH I'PAXKTAHCKOM MO3UIIMK 00YHAIOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJICHAa  POCCHUICKOro  OOIlECTBa,  MPEACTABICHHE O
MaTeMaTHYeCKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHIA,
Opouenyp TpaXIaHCKOTO oOuiecTBa (BbIOOpPHI, OMPOCHl M JIPYTO€), yYMEHHUE
B3aUMOJICMCTBOBAaTh C COLMAIbHBIMU HMHCTUTYTAMH B COOTBETCTBUM C UX
(YHKUMSIMU ¥ Ha3HAYEHUEM;

2) mnaTpuOTHYECKOEe BOCIIMTAHHE:

Cc(hopMHUPOBAHHOCTh POCCUMCKON IPaKIaHCKOM UIEHTUYHOCTH, YBAXKEHUS K
IPOIUIOMY M HAaCTOSILIEMY POCCHMCKONW MaTeMaTWKH, [IEHHOCTHOE OTHOILIEHUE K
JTOCTUKEHUSIM POCCUMCKHUX MATEMATUKOB U POCCUICKONW MaTeMaTuyeCKOM 1IKOJIbI,
UCIIOJIb30BaHUE ATHX JOCTWKEHUH B JPYrUX HaykKaX, TEXHOJIOTHSX, cdepax
HYKOHOMUKUY;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHME AYXOBHBIX [ICHHOCTEN POCCUICKOro Hapo1a, CPOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMKEHMM HayKM W JIeATE€IbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/la B TOCTPOEHHUE YCTOMUMBOTO OyAYIIEro;

4) acTeTH4eCKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHpPY, BKIIIOUas ACTETUKY MaTeMaTH4eCKuX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUN, pacCyXIeHUM, BOCTIPUUMYHUBOCTD
K MaTeMaTU4eCKUM acTieKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puznyeckoe BOCIUTAHHE:

c(hOpMHUPOBAHHOCTh YMEHHUSI MPHUMEHATh MaTeMaTHUYEeCKUE 3HaHUS B
MHTEpecax 3J0pOBOTO 1 0e30MacHOro 00pa3a )KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3/IOPOBBIO (3J0POBOE MHUTAaHUE, COATAHCUPOBAHHBIM PEXHUM 3aHSATUH U
OTJIbIXa, peryisipHas (pu3uveckasi akTUBHOCTH ), GU3MUECKOE COBEPIIIEHCTBOBAHHE
IPU 3aHATUAX CIIOPTUBHO-03/10POBUTEIHHOM 1EATEIHbHOCTHIO;

6) TpynoBoe BoCcIUTAHUE:

TOTOBHOCTh K TPYAY, OCO3HAaHUE IEHHOCTH TPYIOJIOOUs, HHTEpeC K
pa3muMuHbIM  chepaM  NPOPECCUOHATBHONW  ACSITEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUJIOKEHUSIMU, YMEHHE COBEpIATh OCO3HAHHBIM BHIOOD
Oynymeli mpodeccun HW peaTM30BBIBaTH COOCTBEHHBIC >KM3HCHHBIC TUIAHBI,
TOTOBHOCTh W  CIIOCOOHOCTH K  MaTreMaTH4eCKoMy OOpa3oBaHUIO W



caMO0OOpa30BaHUIO Ha MPOTSHKEHUM BCEH J>KU3HM, TOTOBHOCTh K AKTUBHOMY
YYacTHIO B PEIICHUU ITPAKTUYECKUX 331a4 MAaTEMaTHYECKOU HAPaBJICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh HKOJOTMUECKOM KyJIbTYpbl, NOHUMAHHUE BIUSHUS
COLMATIBbHO-D)KOHOMHMYECKHUX ITPOLIECCOB HA COCTOSHUE MPUPOJTHON U COLUATIBHOU
Cpenbl, 0CO3HAHUE IrI100aIbHOT 0 XapaKTepa SKOJOTHYECKUX IPOoOJIeM, OpUEHTAIUS
Ha TpPUMEHEHHE MaTeMaTHMYeCKMX 3HaHUM i pelieHus 3a1ad B oljacTu
OKPYKAlOIIEeH Cpenbl, IUIAHUPOBAaHUE IMOCTYNKOB M OLEHKH MX BO3MOXHBIX
MOCJICACTBUM UL OKPY’KAOIIEH CPEJIbL;

8) HeHHOCTH HAYYHOT0 O3HAHUA:

Cc(hopMHUPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAayKM M  OOLIECTBEHHOW  MPAKTUKHU, [MOHUMaHHUE
MaTEMAaTUYECKOW HAayKu KakK cQepbl YeNOBEYECKOM IEATENbHOCTH, JTANOB €€
Pa3BUTHS W 3HAYMMOCTU JUIA PA3BUTUS LMBWIM3ALWW, OBJIAJACHHUE SI3BIKOM
MaTeMaTUKAd ¥ MaTeMaTHU4eCKOM KyJIbTYpOM Kak CpEICTBOM IIO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBIATH NPOEKTHYKD U HCCIENOBATEILCKYIO JIESITEILHOCTh
VWHJVBUIYAIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHMBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA

ba3oBble Jlornyeckue 1eMCTBUA:

BBISIBISIT M XapaKT€PU30BaTh CYILECTBEHHbIC MPU3HAKA MaTeMaTHYECKUX
OOBEKTOB, TMOHATUWA, OTHOLICHWH MEXIy MNOHATHIMH, (HOPMYIUPOBAThH
OTpe/IeNeHUsl TOHATUH, YCTaHABIUBATh CYILIECTBEHHBIN NMPU3HAK KIacCU(UKAIIUY,
OCHOBaHUS JJ1s1 0000IIEHUS U CPABHEHUS, KPUTEPUU TIPOBOJUMOTO aHAIN3a;

BOCHPUHUMATh,  (QOPMYIHpPOBATH U  NpeoOpa3OBbIBATh  CYXKIACHHUS:
YTBEPAUTENbHBIE U OTPULIATENbHBIE, €IUHUYHBIC, YaCTHBIE U OOII1E, YCIOBHBIE;

BBISIBJISITh MAaTEMaTH4Y€CKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS
B (pakTax, IaHHBIX, HAOJIOJECHUSX U YTBEPKACHUSX, Npeiaratb KpUTEpUH JJIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNL;

JieNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACHYKTUBHBIX H
VHIYKTUBHBIX YMO3aKIOUYEHUM, YMO3aKIIOUEHUHN 110 aHAJIIOTHH;

MPOBOJUTH CAMOCTOSITENTLHO TOKA3aTEeIhCTBA MaTEMAaTUYECKUX YTBEPKACHUN
(mpsAMBbIE U OT IPOTUBHOTO), BEICTPANBATh APTyMEHTAIIUIO, TPUBOUTh IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBaTb COOCTBEHHBIEC CYXICHUS U BHIBOIBI;

BBIOMpATh CMOCO0 pelmeHuss ydeOHOW 3amadu (CpaBHUBATh HECKOJBKO
BAPUAHTOB  pCIIEHUs, BBIOMpaTh Haubojee MOAXOMAMMUNA ¢  y4déToM
CaMOCTOSITENbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarebCKue 1eMCTBUA:



WCIIOJIH30BaTh BOMPOCHI KaK HCCICAOBATEILCKUN HHCTPYMEHT ITO3HAHUS,
dbopmynupoBaTh  BOMPOCHI,  (UKCUPYIOIIME MPOTHBOpPEUHE, MpoOseMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOEe, (OpMHUPOBATh THIIOTE3Y, apTyMEHTUPOBATH
CBOIO MMO3UIINI0, MHEHUE;

MIPOBOJUTH CAMOCTOSITENILHO CTUIAHUPOBAHHBIM SKCTIEPUMEHT, UCCIICTOBAHHE
[0 YCTAHOBJICHHIO 0COOCHHOCTEH MaTeMaTHuecKoro 00beKTa, sIBJICHUs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITY 00BEKTaMH, SIBJICHUSAMH, MPOIIECCaMHU;

CaMOCTOSTENbHO (hopMyIMpoBaTh 000OIIEHUS M BBIBOABI MO pPe3yibTaTaM
NpoBEACHHOTO  HAOJIOJEHUS, WCCJCIOBAaHUSA, OIICHUBATh JTOCTOBEPHOCTH
MOJY4YEHHBIX PE3YyJIbTAaTOB, BBIBOJOB U 0000IIICHNUI;

MPOTHO3WPOBATh BO3MOXHOE pPa3BUTHE TPOIECCa, a TaKXKe BBIJIBUTATbH
MPEATNOJIOKEHUS O €0 Pa3BUTHUN B HOBBIX YCJIOBUSX.

Pabora ¢ uHpopmanuei:

BBISIBJATH JAePUIMTHEI WHGOPMAIUH, JaHHBIX, HEOOXOIMMBIX JIUI OTBETA Ha
BOIPOC U JIJIsl PEIICHUs 3a/1a4H;

BBIOMPaTh HHPOPMAIIUIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHATM3UPOBATH,
CHUCTEMAaTH3UPOBATh M HMHTEPIPETUPOBATH HHPOPMAIMIO Pa3IMYHBIX BHUIOB H
dbopM npecTaBICHUS;

CTPYKTYpHpOBaTh WHGOPMAIUIO, MPEACTABIATh €€ B Pa3IMIHBIX (opMmax,
WLTIOCTPUPOBATH TpadhuiecKy;

OIICHUBAThH HAIEKHOCTD uHpOpMaIUu 1o CaMOCTOSITEITbHO
c(hopMyIUPOBAHHBIM KPUTECPHUSIM.

KoMMmyHuKaTHUBHBbIE YHUBEpPCaJIbHbIE YUeOHbIE AeilicTBUS

Oo0menue:

BOCTIPMHUMATH U (JOPMYITUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMHU U
HENIMU OOUIICHHMSI, SICHO, TOYHO, I'PaAaMOTHO BbIpaXaThb CBOIO TOYKY 3pPEHHS B
YCTHBIX U MUChMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJYy pEIICHUs 33JayH,
KOMMEHTUPOBATH MOJYyYECHHBIN PE3yJIbTarT;

B X0J/i¢ OOCYXICHHsI 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMHI,
npoOJeMbl, pelaeMon 3a7auyu, BBICKa3blBaThb WJCH, HAIICJICHHbIE Ha MOUCK
pElIeHUsI, COMOCTAB/ISITh CBOU CYXICHUS C CYXICHHSIMU JPYTMX YYaCTHHUKOB
nuanora, 0OHapYXXUBATh Pa3IMYMe W CXOJACTBO IMO3HUIUH, B KOPPEKTHOU (Gopme
dbopMyUpoOBaTh Pa3HOTJIACHS, CBOU BO3PAKECHUS;

MPEACTaBISATh PE3YJIbTAThl PEUICHUS 33]]a4u, SKCIIEPUMEHTA, UCCIICA0BAHNUS,
MIPOCKTa, CaMOCTOATEIbHO BBIOMpaTh (GopMarT BBICTYIUICHUA C y4&€TOM 3amad
MPE3EHTALUU U OCOOEHHOCTEN ayJuTOpUH.

PerynsiTuBHbIe YHHBepCaJIbHbIE Y4eOHbIe AeiiCTBUSA
Camoopranuszanms:



COCTABJISITh [UIAH, AITOPUTM PEIICHUS 33aJ]a4ul, BHIOUPATh CIIOCO0 PEIICHUS C
y4€TOM UMEIOIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEIICHUH C y4ETOM HOBOU MH(OpMALIUK.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTE1JIEKT:

BJIaJeTh  HaBbIKAMHM  IIO3HABATENIbHOM  pedrekcuu Kak  OCO3HaHUS
COBEPILAEMbIX JEUCTBUN U MBICIUTEIbHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAETh
crioco0aMu CaMONIPOBEPKH, CAMOKOHTPOJII NpoIecca U Pe3yibTara pPELICHHS
MaTeMaTU4YeCKOM 3a/1aul;

OpeaBUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh MPH PEIICHUN 33/1a4H,
BHOCHUTh KOPPEKTUBHI B ACITEILHOCTh HA OCHOBE HOBBIX 0OCTOSITENILCTB, JAHHBIX,
HalJIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHE PE3ybTATa IETH U YCIOBUSAM, O OBSICHITH PUIUHBI
JTOCTIKEHUS] UM HEIOCTUYKEHUST PE3YyJIbTaTOB JEATEIbHOCTH, HAXOUTh OIIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAas1 1eATEJIBHOCTD:

MOHMMATh W UCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U UHIUBUAYAILHON
paboThl MpH pelleHHMH Y4YeOHBIX 3a7ad, MPUHUMATh LEdb COBMECTHOM
NESTEIbHOCTH, TUIaHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, pacupenesiTh
BUJbI PabOT, AOTOBapuUBaThbCs, OOCYXAaTb MPOLECC M pe3yiabTar paldoThI,
000011aTh MHEHHST HECKOJILKUX JIIOJCH;

y4acTBOBaTh B IpymnnoBbIX (hopMax paboThl (0OCyxkaeHHsl, 0OMEH MHEHHMIA,
«MO3TOBBI€ MITYpPMbI» W WHBIE), BBHINOJHATH CBOK YacTb pabOTBl U
KOOPJAMHUPOBATh CBOU JECUCTBUS C JIPYTMMH YJI€HAMU KOMAaHJbl, OLIEHUBAThH
Ka4eCTBO CBOETr0 BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHPOPMYIUPOBAHHBIM
Y4aCTHUKAMH B3aUMO/ICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca oOyvaromuiicss HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH CTEPEOMETPUU TIIPHU
peIIeHNH 3a/1a49 U MIPOBEACHUHM MaTeMaTHUECKUX PACCYKICHUI;

e IIPUMEHATH aKCUOMBI CTEPEOMETPHUH U CJICICTBUS W3 HUX NMPH PEHICHUN
reOMETPUYECKUX 3a/1a4;

e KIacCH(UIMPOBATHL B3aUMHOE PACIIOJIOKEHHUE MPSIMBIX B IPOCTPAHCTBE,
IUTOCKOCTEH B IPOCTPAHCTBE, MPSMBIX U INIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJIHO OIlCPUPOBATh TOHATHSAMH, CBS3aHHBIMH C yIJaMH B
NPOCTPAHCTBE: MEXAY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSIMOU U
TUTOCKOCTHIO;

e CBOOOJIHO OIEPUPOBATH MOHATUSIMH, CBS3aHHBIMUA C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BBl MHOTOIPAaHHUKOB (TpHU3MAa,
nUpaMuIa, MPSIMOYTOJIbHBIN Tapauieenunesn, Kyo);

e Kiaccu(uIUpPOBaTH MHOTOTPAHHUKH, BBIOMpas OCHOBAHUA IS
KJ1aC CU(DUKAIINH,

e CBOOOJHO OMNEpHPOBATH TMOHITUAMH, CBA3aHHBIMU C CEUCHHUEM
MHOTOT'PaHHUKOB IJI0CKOCTbIO;

e BBINOJHATH  MNapayieNlbHOE,  LEHTPaJbHOE U OPTOTOHAIBHOE
NPOEKTUPOBaHUE (PUTYP HA TIOCKOCTh, BBIMOJIHATH N300pakeHus: Guryp
Ha IJIOCKOCTH;

e CTPOUThH CEUCHHUS MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJaMH, BBITIOJHATh
(BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIONIAAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,
nUpaMuza), TEOMETPUUYECKUX TEJl C TPUMEHEeHUEM (popMmy,

e CBOOOJHO OTIEPUPOBATH MOHATHSIMHU: CHMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCh M IUIOCKOCTh CHMMETpPUH, LIEHTP, OCh U IUIOCKOCTh CHUMMETPHHU
urypsr;

e CBOOOJHO OINEPHPOBATH MOHATUSAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOP/IMHATaM B MPOCTPAHCTBE;

e BBITNOJHSITH ACUCTBUS HAJl BEKTOPaMU;

e pemarh 3aJa4d Ha JOKAa3aTeJhbCTBO MATEMATUYECKUX OTHOIICHWH U
HAXOXKJIEHHE TeOMETPUYECKUX BEJIMYWH, MPUMEHSS M3BECTHBIC METObI
NPY PEIICHUU MaTeMaTHIeCKUX 3a/1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0HOCTH;

e TPHUMEHATH TPOCTEHIIME TPOTrpaMMHBIC CPEICTBA H DJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI TIPH PEIICHUH CTEPEOMETPHUYECKHX 3a/1a4;

e WU3BIICKaTh, MPEOOPA30BBIBATH M HHTEPIPETUPOBATH HHPOPMAIUIO O
NPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYypax, MPEACTABICHHYIO Ha
4epTeKax U PUCYHKAX;

e TPHUMEHATH TIOJIyYCHHBbIC 3HAaHUS Ha TMPaKTHKE: CpaBHUBaTh U
AHATM3UPOBATh PEaJbHBIC CUTYAllMU, TPUMEHSTh U3YYCHHBIE TIOHATHUS B
nporecce IMOWCKAa pelleHWs MaTeMaTH4ecKd ¢ (QopMyarpoBaHHOM
npoOJIeMbI, MOJICIUPOBATh PEATbHBIE CHUTYallMd Ha SI3BIKE T€OMETPHH,
UCCJICIOBATh MMOCTPOCHHBIE MOJICIH C UCIIOIb30BAaHUEM I€OMETPUIECKUX
MOHSTHA M TEOpPEM, ammapara ajareOpbl, peniath MPaKTUHIeCKUe 3a/1aqu,
CBSI3aHHBIC C HAXOXK/ICHHUEM I'€OMETPUYCCKHIX BEIUYHH;

e UMETh TpPEACTaBJCHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TE€OMETPHUH Kak
COCTaBHOM 4acTH (yHITaMEHTA Pa3BUTHUS TEXHOJOTHH.

K xonmy 11 kiaacca oOydJarommuiicss HayquTCs:



CBOOOJHO OMEpPUPOBATh MOHATUAMH, CBA3aHHBIMH C IMJIMHIAPHYECKOM,
KOHUYECKOM M CQEepUuecKorl MOBEPXHOCTAMH, OOBACHATH CIOCOOBI
MOJTy4CHUS,

OTIEpUPOBATH MOHATUSMH, CBA3aHHBIMH C TEJIAMH BPAICHUS: IIUJTUHIPOM,
KOHYCOM, cpepoil u mapom;

pacrio3HaBaTh Tejla BpauleHus (UWIMHIP, KOHyC, cdepa U 1ap) U
OOBSICHATH CITIOCOOBI TIOJTydEHHS TEJ BPAIICHHUS,

KJIacCU(UIIMPOBATh B3aMMHOE PacTIOJIOKEHHE CPEephl U TIIOCKOCTH;
BBIYUCTISITh BEIMYWHBI AJIEMEHTOB MHOTOTPAHHMKOB W TeNl BpallICHUS,
00BEMBI U TUIOIMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB M TN BPAILCHHUS,
r€OMETPUIECKUX TEJI ¢ IPUMEHEHUEM (HOpMYIT;

CBOOOJITHO OIEPUPOBATh MOHATHIMH, CBA3aHHBIMU C KOMOMHAIIUSIMH TEIT
BpaIlleHHusT 1 MHOTOTPAHHUKOB: MHOTOTPAHHHK, BIHCAHHBIA B cepy u
OTIMCaHHBIN 0KOJIO cdepnl, chepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpaIleHus;

BBIYHUCISITH COOTHOIIICHUS MEXTY TUTOTIAASIMH TIOBEPXHOCTEH M 00bEMaMu
10 T0OHBIX TET;

n300paxarb wuzydaeMmble (GUTYPBI, BBINOIHATH (BBIHOCHBIC) IUIOCKUE
YEPTEeXKHU U3 PUCYHKOB MPOCTBIX 00BEMHBIX (DUTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUThH CEUCHHUSI TEJl BPAILICHUS;

U3BJICKaTh, HWHTEPIPETUPOBATh U MPEOOpPa3oBbIBATh HHGPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, NpeACTaBICHHYIO Ha
yepTexax U PUCYHKaX;

CBOOO/THO OTIEPUPOBATH MOHSATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTICpAIliU HaJl BEKTOPAMH,

3a/1aBaTh MJIOCKOCTh YPaBHEHUEM B JICKAPTOBOW CHCTEME KOOPIMHAT;
peliaTh TeOMETPUYECKUE 33]]a4l Ha BBIYUCIICHUE YTIIOB MEXTY MIPSIMBIMU
U TUIOCKOCTSAMHU, BBIYMCJICHHE PACCTOSIHUH OT TOYKH JIO IUIOCKOCTH, B
I1EJI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO 1A MPH PEIICHUH;
CBOOOJIHO OIEPUPOBATh IOHATHSIMH, CBSI3aHHBIMH C JIBHDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUU;

BBITIOJIHATh M300paKEHUS MHOTOTPAaHHUKOB W TEJI BpalleHUS IpH
MAPAUIENIBHOM  NIEPEHOCE, LEHTPAIbHOM CUMMETPHUM, 3E€PKAUIBHOU
CUMMETPHH, TIPH TTOBOPOTE BOKPYT MPSIMOM, ITpeoOpa3oBaHus MO 00U ;
CTPOUTH CEUCHUS MHOTOTPAHHHUKOB W TEJI BPAIICHUS: CEUCHUS ITUIMHIPA
(mapamtenbHO M MEPIEHAUKYISIPHO OCH), CEYEHUs KOHYca (Tapauie/bHbIC
OCHOBAHUIO U MPOXOIAIIUE Yepe3 BEPIIMHY), CESUCHHS 11apa;
WCIIOJIb30BaTh METOJBI TOCTPOCHUS CEUEHWH: METOJ] CJIEA0B, METO
BHYTPEHHETO MPOEKTUPOBAHUS, METO]T MIEPEHOCA CEKYIIEH IIIOCKOCTH;



JIOKa3bIBATh TEOMETPUYECKUE YTBEPIKICHHUS;

MIPUMCHATh TeOMETpUYSCKUE (DAKTBI IS PEIICHHS CTEPEOMETPHUYCCKUX
3a7a4, MPEANOJAraroIMX HECKOJBKO IIarOB PEIICHUS, €CIU YCIIOBUS
MIPUMEHEHUS 3aJ1aHbl B SIBHOW M HESIBHOU (hopMme;

pelaTh 3aJa4d Ha JIOKa3aTeIbCTBO MATEMATUYECKUX OTHOILICHUWA W
HAax0XJIEHUE TEOMETPUUECKUX BEIINYMH;

MIPUMEHSATH MPOTPAMMHBIE CPEICTBA U JIEKTPOHHO -KOMMYHHUKAIHOHHBIE
CHCTEMBI IPU PEMICHUHN CTEPEOMETPUUECKUX 3aa4;

MPUMEHATh  MOJIyYEHHbIC 3HAHUS HAa  NPAKTHUKE: CpPaBHUBATh,
AHAIIM3UPOBATH U OLICHUBATh PEAIbHBIE CUTYalluU, IPUMEHATh U3YYCHHBIC
MOHSTUSI, TEOPEMBI, CBOWCTBA B TMPOLECCE IOUCKA PEHICHUS
MareMaTu4ecku  cOpMYJIUPOBAaHHOW  TPOOJEMBbI,  MOJIETUPOBATH
peaJbHbIE CHUTYyalldd Ha SI3bIKE T€OMETPUH, WCCIIEAOBATh MOCTPOCHHBIC
MOJIEJIA C HCIOJb30BAHUEM TE€OMETPUUYECKUX TMOHSATHM U TEOPEM,
anmapara aiareOpbl, peniarb MNPaKTHUYECKUE 3aJauM, CBS3aHHBIE C
HAaX0XXJIEHUEM I'€OMETPUUECKUX BEIUYUH;

UMETh TPEJICTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTu (pyHAaAMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo yacoB 3
Nen/m | HaumMeHoBaHHe pa3ieJioB H T€M MPOrpaMMbI KoHTpo/IbHBIE AeKTponHbie (wHpposbIe)
Bcero o0pa3oBareJibHbIE peCypChl
padoTsbI
1 BBenenue B crepeoMeTpHIo 23 1 https://resh.edu.ru/subject/17/10/
2 Banmioe pactionoieHHe IPAMBIX B 6 0 https://resh.edu.ru/subject/17/10/
MPOCTPAHCTBE
I =
3 APALICABIOCTE HPANIR H TIOCKOCTEM B 8 https://resh.edu.ru/subject/17/10/
POCTPAHCTBE
4 HepneH iy IApHOCTE MPAMBIX 1 II0CKOCTEH B 25 1 https://resh.edu.ru/subject/17/10/
MPOCTPAHCTBE
VYubl ¥ paccTosIHUS 16 1 https://resh.edu.ru/subject/17/10/
6 MHororpaHHUKA 7 1 https://resh.edu.ru/subject/17/10/
7 Bekrops! B npocTpaHcTBE 12 https://resh.edu.ru/subject/17/10/
3 HOBTO})CHI/Ie, 00001eHHE U CHCTEMATH3ALUA 5 ) https2/resh.edu.ru/subject/17/10/
3HAHMI
OBUHIEE KOJIMYECTBO YACOB 110 [TIPOI'PAMME 102 6



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

KoJunuyecTBo yacos
HaumeHoBaHMe pa3ieJioB H TeM JuieKTpoHHBbIE (LU poBHIE)
Ne i/ KonTpoabHbie
NPOrpaMMbl Bcero o0pa3oBaTe bHbIE PeCypChI
padoThI
1 Ananmutudeckas TeOMETpuUs 15 1 https://resh.edu.ru/subject/17/11/
2 Hosropenue, OGOGMCHHUG 1 15 1 https://resh.edu.ru/subject/17/11/
cUCTeMaTH3all|sl 3HaHU M
3 O6BEM MHOTOrpaHHUKa 17 https:/resh.edu.ru/subject/17/11/
Tena BpameHus 24 1 https://resh.edu.ru/subject/17/11/
1 65
5 ORI TIOBEPXTOCTI H OOBEME! 9 1 https:/resh.edu.ru/subject/17/11/
KpYINIBIX TEI
6 JIBU>KEHUS 5 1 https://resh.edu.ru/subject/17/11/
7 Hosroperne, 0606meHHve 1 17 2 https://resh.edu.ru/subject/17/11/
CUCTCMaTu3anusd 3HaHUU
OBLIEE KOJIMYECTBO YACOB IIO [TPOIPAMME 102 8



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/




IHHOYPOYHOE INTAHUPOBAHHUE
10 KIIACC

Ne i/

Tema ypoka

KoanyecrBo yacoB

Bcero

KonTpoJbHbie
padoThI

DJIeKTPOHHBIE LN () pOBbIE
o0pa3oBaTeJIbHbIE PeCypChl

OcHoBHBIE ITpaBuIa U300paKEHUS Ha
PHCYHKE TUIOCKOCTH, TTapaJUIETbHBIX
MPSAMBIX (OTPE3KOB), CEpEeANHBI OTPE3Ka

https://resh.edu.ru/subject/17/10/

[oHsATHS CTEpEOMETPUHN: TOYKA, IIPSAMA,
MIJIOCKOCTb, MTPOCTPaHcTBO. OCHOBHBIC
MpaBUIIa U300paKeHUsI HA pUCYHKE
MJIOCKOCTH, MTapaJuICIbHBIX MPSIMBIX
(OTpe3KkoB), cepeIMHbI OTPE3Ka

https://resh.edu.ru/subject/17/10/

[ousTus: mepecekaronmpecs MIOCKOCTH,
repeceKaronmecs npsmasi U miocKoCTh;
IIOJIYIIPOCTPAHCTBO

https://resh.edu.ru/subject/17/10/

IonsTHS: epecekaronpecs MIOCKOCTH,
IepeceKarolyecs mpsamasi 1 JI0CKOCTb;
MOJIyIIPOCTPAHCTBO

https://resh.edu.ru/subject/17/10/

MHororpaHHHUKH, H300paKeHUE
MPOCTEHIIIMX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIIMX OOBEKTOB

https://resh.edu.ru/subject/17/10/

MHororpanHHUKH, U300paKEeHHE
MPOCTEUIIIMX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIMX OOBEKTOB

https://resh.edu.ru/subject/17/10/

AKCHOMBI CTEPEOMETPUHN U TIEPBBIE
CJIEICTBUS U3 HUX

https://resh.edu.ru/subject/17/10/
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AKCHOMBI CTCPCOMCTPUHU U IICPBLIC
CICACTBHA U3 HUX

https://resh.edu.ru/subject/17/10/

AKCHOMBI CTEPEOMETPUH U TIEPBBIE
creacTBUs U3 HUX. CriocoObl 3a1aHus
MPSAMBIX U IIJIOCKOCTEN B POCTPAHCTBE.
O0603Ha4YeHUs IPSAMBIX U TIIIOCKOCTEH

https://resh.edu.ru/subject/17/10/

10

M3o0pakeHne cedeHni mupaMu s, Kyda u
MPU3MBI, KOTOpPBIE MIPOXOAT Yepe3 ux
pé6pa. N3zo0pakeHne mepeceueHus
ITOJY4eHHBIX IUIOCKOCTEN. PackpanmBanue
MTOCTPOEHHBIX CEUEHUH Pa3HBIMU LIBETAMHU

https://resh.edu.ru/subject/17/10/

11

N300parkeHne ceueHni mupamu,ibl, Kyda u
MPU3MBI, KOTOPBIE MIPOXOJAT Yepe3 Ux
pé6pa. N3o0paxkeHre mepeceucHus
MMOJY4YEHHBIX IUIOCKOCTEN. PackpanmBanne
MTOCTPOEHHBIX CEUEHUH Pa3HBIMHU LIBETAMHU

https://resh.edu.ru/subject/17/10/

12

N3o0paxkeHne ceueHnii mupamuibl, Kyda u
MPU3MBI, KOTOPBIE MIPOXOAAT Yepe3 Ux
pebpa. U3zobpakeHue nepeceyeHus
MOJIYYEHHBIX MJIOCKOCTEH. PackpanmBanue
MTOCTPOEHHBIX CEUEHUH Pa3HBIMHU LIBETAMHU

https://resh.edu.ru/subject/17/10/

13

N3o0paxkeHne ceueHnii mupamuibl, Kyda u
IIPU3MBI, KOTOPEIE IIPOXOIAT YEpE3 UX
pebpa. U3zobpakeHne nepeceyeHus
MOJIYYEHHBIX MJIOCKOCTEH. PackpanmBanue

IMOCTPOCHHBIX CeUeHHH Pa3HBIMU IBETaAMU

https://resh.edu.ru/subject/17/10/

14

Merton cienoB AJisl TOCTPOEHUS CEYEHU I

https://resh.edu.ru/subject/17/10/

15

Mertoz cienoB It TOCTPOSHHUS CEUEHUH.
CaoiicTBa nepeceyeHu i MpsIMbIX U

https://resh.edu.ru/subject/17/10/
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IJIOCKOCTEN

16

MeTton cnenoB Jiisl MOCTPOCHUS CEUEHU .
CaolicTBa nepeceyeHu i MpsIMbIX U
IIJIOCKOCTEU

https://resh.edu.ru/subject/17/10/

17

[locTpoeHue ceueHnit B mupamuie, Kyoe mo
TpéM TOoukaM Ha péopax. Co3nanne
BBIHOCHBIX qepTemeﬁ " 3aIllUCh 11aroB
MTOCTPOCHUS

https://resh.edu.ru/subject/17/10/

18

[MocTpoenue ceuenwnii B mupamuie, Kydoe mo
TpéM TouKaM Ha pédbpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3allUCh LIATOB
IIOCTPOCHUS

https://resh.edu.ru/subject/17/10/

19

[Toctpoenue ceueHunii B mupamu/e, Kyoe mo
TpéM ToukaM Ha p&bpax. Coznanue
BBIHOCHBIX UePTEKEH U 3allUCh ITIaroB
MTOCTPOCHUS

https://resh.edu.ru/subject/17/10/

20

[TocTpoeHue ceueHut B mupamuie, Kyoe mo
TpéM ToukaM Ha péOpax. Co3nanne
BBIHOCHBIX qepTen(eP"I " 3aIllUCh 111aroB

MOCTPOCHUSA

https://resh.edu.ru/subject/17/10/

21

[ToBTOpeHue mnanumerpuu: Teopema o
MPOMOPIIMOHANBHBIX OTpe3kax. [logobue
TPEYrOJIBHUKOB

https://resh.edu.ru/subject/17/10/

22

[ToBTOpenue muanumeTpuu: Teopema
Menenas. PacdeTsl B ceueHUSIX HA
BBIHOCHBIX UepTexkax. Mcropus pazButus
IUIAHUMETPHUU U CTEPEOMETPUH

https://resh.edu.ru/subject/17/10/

23

Konrtpoabnas padora " Akcuombl

https://resh.edu.ru/subject/17/10/
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crepeomeTpun. Ceuenus"

24

B3anmHO€E paconoxeHue npsiMblX B
npocrpancTBe. CKpenmBaronpecs mpsMble.
IIpu3Haku CKpeNMBAIONMXCS MPSIMBIX.
[lapannenbHble NpsIMbIE B TPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/

25

TeopeMa o0 CyllleCTBOBaHUU U
€AVMHCTBEHHOCTH MPSIMON MapaJlIeIbHOU
JAHHOU IPSIMOU, NPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JISKAEH Ha TaHHON
npssMoii. Jlemma o nepece4eHun
MmapaJluICIbHBIX NPAMBIX ITJIOCKOCTBIO

https://resh.edu.ru/subject/17/10/

26

[lapamensHOCTD TpeX NpsAMBIX. Teopema o
TpEX MapajuIeNIbHBIX IpsAMBIX. TeopeMa o
CKPELLMBAIOIMXCSA TPSIMBIX

https://resh.edu.ru/subject/17/10/

27

[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA MapaIeIbHOTO
MpoeKTHpoBaHus. M300pakeHne pa3HbIX
¢duryp B mapaysienbHON MPOEKIUN

https://resh.edu.ru/subject/17/10/

28

enTpanbHas npoekuus. Yroiu ¢
COHAIPaBJICHHBIMU CTOPOHAMHU. YTOII
MEXTY TPSIMBIMU

https://resh.edu.ru/subject/17/10/

29

3agayn Ha J0KA3aTEJbCTBO H
HCCJIeJ0BaHNe, CBA3aHHBIE C
pacnoJio:ke HueM NMpPSAMbIX B
NMPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/

30

[lonsATHA: MapaIEIbHOCTD PAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJljIeIbBHOCTH IPSIMOM U IIJIOCKOCTH.
CBoiicTBa napajjieibHOCTH IPSAMON U

https://resh.edu.ru/subject/17/10/
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IIJIOCKOCTH

31

I'eomeTpuueckue 3aauu Ha BBIYMCIIEHUE U
JI0Ka3aTeJIbCTBO, CBA3aHHBIE C
NapajuIeIbHOCTBIO IPSIMBIX M IJIOCKOCTEN B
MIPOCTPAHCTBE

32

IlocTpoeHne cedeHus, IPOXOAALIETO Yepes3
JAHHYIO IIPSAMYIO Ha YEPTEXKE U
[IapajuIeIbHOIO ApYyroy npsmou. Pacyér
OTHOUICHU I

33

[NapannenpHas MPOEKIUS, TPUMEHEHUE JIJIS
MOCTPOCHUSI CCUCHUH KyOa 1
napaienenunena. Cpoiictsa
mapaJuICJICuIicaa i Ipru3mMbl

34

[MapannensHsle muockocty. [Ipusnaku
MapaJljIeIbHOCTH IBYX IJIOCKOCTEN

35

TeopemMa 0 mapajieIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH, IPOXOIAIEH
4yepe3 TOUKY, HE MPUHAIIEKANYI0 JaHHON
IIJIOCKOCTH U CICACTBHS U3 HEE

36

CaoiicTBa napajijiesibHbIX MJIOCKOCTEN: 0
MapaJuIeIbHOCTH MPSAMBIX IIEpECEYEHUS IIPU
MIEPECEUEHNH IBYX MapajuIeIbHBIX
IJTIOCKOCTEN TPEThEN

37

CBolicTBa napaJjjieJIbHbIX IVIOCKOCTE:
00 oTpe3kax mapajjiesibHbIX NPSIMbIX,
3aKJIIOYE HHBIX MKy NapajijiebHbLIMH
IUIOCKOCTSIMH; O IiepecevyeHUH MPSIMoi ¢
ABYMSI NapajjieIbHBIMH IUIOCKOCTSIMHU




[ToBTOpenue: Teopema [Mugaropa Ha

38
IIJIOCKOCTH

39 [loBTOpEHUE: TPUTOHOMETPHUS
IIPSIMOYIOJIBHOTO TPEYrOJIbBHUKA

40 CaolicTBa Ky0a U NMPSIMOYTOJIBHOIO
HapaJijielIeAnena

a1 Brluncrienue AuH 0Tpe3KoB B KyOe U
MIPSMOYTOJIBHOM MapaljIelenuIiesie
[leprieHAMKYAAPHOCTDh MPSMOHN 1

42 IJTOCKOCTH. [Ipu3HaK nepresauKyIspHOCTH
IPSMOH U INIOCKOCTH
[lepnieH IUKyIAPHOCTD MPSIMOU U

43 II0CKOCTH. [Ipu3HaK nepresauKyIsipHOCTH
MPSIMOM U MIJIOCKOCTH
Teopema o cylecTBOBaHUU U

44 €AMHCTBEHHOCTH MPSIMOM, IIPOXOSIIEH
4yepe3 TOYKY IPOCTPAaHCTBA U
IIEPIIEHAUKYIIAPHOH K IIIOCKOCTH

45 [110CKOCTH U IIEPIIEH IUKYIISIPHBIE UM
IIpsIMbIE B MHOTOIPaHHUKAX

16 [110CKOCTH U IIEPIIEH IUKYIISIPHBIE UM
IIpsIMbIE B MHOTOIPaHHUKAX

47 Ilepnenqukynsap v HakinoHHas. [loctpoenue
MEPIEHINKYIIAPA U3 TOUYKU Ha IPSIMYIO

48 Ilepnienukynsip n HaknonHas. [loctpoenune
IEPIICHANKYIISIpA U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nepreHauKyaspax (mpsmas

u oOpaTHasi)




Teopema o TpEx neprieHuKyIsApax (mpsamas

50
u oOparHasi)

51 VYTros MeXay CKpeLMBaOIMUCS
MPSMBIMU

59 [Nouck neprneHAuKyASIPHBIX MPIMBIX C
MTOMOIIBIO TEPIIEHAUKYISPHBIX MIOCKOCTEH

53 OpTroronanbHO€E MPOEKTUPOBAHHUE
[TocTpoenue ceueHuii Kyoa, MpU3MBI,

54 MPaBUIBLHOMN MUPAMUIBI C TTOMOIIBIO
OpPTOTOHAIBHOM IIPOEKIINU
[locTpoenue ceuenuii Kydoa, Mpu3Msl,

95 IIPaBUJIbHOMN TUPaMHU/BI C TIOMOILBIO
OpPTOTOHAJIBHOW MPOEKIUU
CummeTpus B IPOCTPAHCTBE OTHOCUTEIBHO

56 rockocTu. [ImockocTn cumMmMeTpuii B
MHOTOTpaHHHKaxX

57 [Ipu3Hak nepneHauKyIIpHOCTH MPSMOU U
MIJIOCKOCTH KaK CJIEJICTBUE CHMMETPUU

58 [IpaBuiabHBIE MHOTOTPAaHHUKH. Pacuér
paccTosSHUM OT TOYKH JI0 MJIOCKOCTH

59 [IpaBuiibHBIE MHOTOTpAaHHUKHU. Pacyér
paccTosHUI OT TOYKH JI0 MJIOCKOCTH
CnocoObl OMYCTUTH NEPIEHAUKYISAPHI:

60 CUMMETPHUSL, CABUT TOUKH T10 MapajyienbHON
psAMOit

61 CuBur no HenapauleIbHOU NPSAMON,
W3MEHEHUE PACCTOSTHUMN

62 KontpoabHas padora ""B3aumnoe




pacnoJio:KeHue NpSIMbIX U IVIOCKOCTEH B
npocrpascree"

63

[ToBTOpEHUE: yroa MeKay NPSIMbIMH Ha
IUIOCKOCTH, TPUTOHOMETPHS B
IIPOM3BOJIFHOM TPEYTOJIBHHUKE, TeopeMa
KOCHHYCOB

64

[ToBTOpEHUE: Yyroy Mexay
CKPELLMBAIOIMMUCS NPIMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘IeCKI/Ie MCTOAbI BBIYHMCIICHUA
yriia MEXAy NPSIMBIMH B MHOT'OI'paHHHUKAX

66

JIByrpanHbiil yroj. CBONCTBO JIMHEHHBIX
YIJIOB ABYIPAaHHOIO yIila

67

[TepnenaukynspHbie i10ckocTu. CBOMCTBA
B3aUMHO MEPIEHIUKYISAPHBIX IIJIOCKOCTEN

68

[Ipu3Hak nepneHanKyIApHOCTH
IJIOCKOCTEN; TEOpeMa O MPSIMO
IepecedYeHus ABYX IJIOCKOCTEN

MIEPIEH JUKYIIIPHBIX TPETHEH IIIOCKOCTU

69

[IpssMoyronpHBIN Mapajuienenunesn; Kyo;
M3MEpPEHNUs, CBOMCTBA IPSMOYTOJIBHOIO
napaJijienenunena

70

Teopema 0 nraroHay NPSIMOYrOJIBHOTO
MapaJijIeNICNUIEeNNa U CIEICTBUE U3 HEE

71

CrepeomMeTpriecKre U TPUKIAIHbIC
3a1a4H1, CBA3aHHBIC CO B3aUMHBIM
pacIoNoKeHUeM MPSIMbIX U TUIOCKOCTH

72

HOBTOpeHI/IeZ CKpCHMBAIOMUCCA MPAMEIC,




mapaJiuICJIbHBIC IIJIOCKOCTU B CTAHJAPTHBIX
MHOT'OI'paHHHUKax

Hapa nmapauICJIbHbIX IJIOCKOCTEM Ha
CKpCIIMBAIOMIUXCA IIPAMBIX, PACCTOSAHUEC

3 MEXJly CKpEeIMBAIOUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIU X

74 PaccTosiHME OT TOUKH J10 TJIOCKOCTH,
paccTosiHuE OT MPSMOM J10 MIIOCKOCTH
Brruncnenue pacCTOSIHUN MEXIY

75 CKPELLMBAIOIMMUCS MPSAMBIMU C IOMOUIBIO
MEePIIEHAUKYIISIPHOM IJIOCKOCTH
TpéxrpaHHblid yroi, HEpaBEHCTBA JIs

76 TpexrpaHHbIX yrioB. Teopema [ludaropa,
TEOPEMBI KOCUHYCOB M CUHYCOB JJIS
TPEXTPAHHOIO yria

77 DneMeHTHI CPepruIecKOr TEOMETPHH:
reoIe3NYECKUe JIMHUU Ha 3emiie

78

79 CucremaTtu3auus 3HaHu "MHOTOrpaHHUK
U €ro 3JeMeHTHI"

80 [Tupamuga. Bunaer nupamu . [IpaBunsHas
nupamua

81 [Ipusma. IIpsiMast 1 HaKIOHHAS TPU3MBI.
[IpaBunbHas npusma

82 [Ipsimoii mapaienenunesn, npsMOyrojabHbIN
napajiesienue, Kyo

83 Brimykisie MHOTOTpanHuKd. Teopema




Ditnepa
Beinykieie MHOTOrpaHHuKHU. Teopema
84 Ditnepa. [IpaBuiibHbIE U TOJIYIIPABUIIBHBIE 1
MHOTOTPaHHHUKH
85 KonTponwsnas padora "MHuororpanHuku" 1
86 [loHsiTue BeKTOpa Ha MJIOCKOCTU U B 1
MPOCTPAHCTBE
87 CyMMa BEKTOPOB 1
88 Pa3nocTh BekTOpOB 1
89 [paBuino napamienenumnena 1
90 YMHOKEHUE BEKTOpa Ha YHCIIO 1
01 Paznoxenne Bekropa 1o 6asucy Tpéx 1
BEKTOPOB, HE JIGKAIIMX B OAHOU IIOCKOCTH
92 CkansipHOe MPOM3BEJICHUE 1
03 Berancnenue yria Mexay BeKTopamH B 1
MPOCTPAHCTBE
94 [pocreiinme 3a1aun ¢ BEKTOpaMH 1
95 [Ipocreiinme 3agaun ¢ BEKTOpaMu 1
96 [Ipocreiinme 3agaun ¢ BEKTOpaMu 1
97 IIpocreiinme 3a1a4u ¢ BEKTOpaMu 1
98 O0o0mmenne 1 cucreMaTh3alus 3SHaHU I 1
99 O0600ueHNe U cucTeMaTu3aus 3HaHUH 1
100 HroroBasi KOHTposIbHAs paboTa 1
101 HtoroBast KOHTpOJIbHAS paboTa 1
102 O0001IeHrE U cuCcTEMaTA3allMs 3HAHU I 1
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KoanyecTrBo yacos

DJIeKTPOHHBIE U () POBbIE

Ne n/m Tema ypoka KonTpoJsbHbIe
Bcero o0pa3oBaTeJbHBIE PeCYypPChI
padoThI

1 Hosroperne rembt "KoopMHaTe! BekTopa 1 https://resh.edu.ru/subject/17/11/
Ha MJIOCKOCTH U B MPOCTpaHCTBE"

2 TlosTopenue TemMbl "CRANSPHOE 1 https://resh.edu.ru/subject/17/11/
MPOU3BEACHNE BEKTOPOB"

3 HosTopenne rewst "Bhranciienue yria 1 https://resh.edu.ru/subject/17/11/
MEX]ly BEKTOpaMH B IpOCTpaHCcTBE"

4 HOBTOpeHHf TOMET 'yPaBHeHH,? FIpAMOL, 1 https://resh.edu.ru/subject/17/11/
MPOXOJIAIICH Yepe3 IBE TOUKH

5 YPABHCHHE ILIOCKOCTH, HOPMAJID, 1 https://resh.edu.ru/subject/17/11/
YpaBHEHHE IJIOCKOCTH B OTPE3Kax

6 YPaBHCEHHE [IIOCKOCTH, HOPMATE, 1 https://resh.edu.ru/subject/17/11/
YpaBHEHHE MJIOCKOCTH B OTPE3Kax

7 BekropHoe npousBenenune 1 https://resh.edu.ru/subject/17/11/

8 Jluneitiic HepaBencTsa, THHeIHOe 1 https://resh.edu.ru/subject/17/11/
MpOrpaMMUPOBaHUE

9 JlumeHibIC HEpABEHCTBA, THHEHHOC 1 https:/resh.edu.ru/subject/17/11/
POrpaMMHUPOBAHHE

10 AITHACCIAE METOAIR! pactiera yiiia 1 https://resh.edu.ru/subject/17/11/
MEXIy TPSIMBIMUA B MHOTOTPaHHHKaX

11 AHAITHTHHECKHE MCTOJIbI PACHETA yIIIa 1 https//resh.edu.ru/subject/17/11/
MEX/y TUIOCKOCTSIMU B MHOTOTPaHHHUKAaX
o i

12 OPMYIa paccTOARIA OT TORI A0 1 https://resh.edu.ru/subject/17/11/

IIJIOCKOCTHU B KOOpJAMWHATax
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Haxoxnenue paCCTOSIHI/Iﬁ OT TOYKH O0

13 https://resh.edu.ru/subject/17/11/
MIJIOCKOCTH B KyOe

14 Haxoxnenue paCCTOHHHI:I OT TOTHH AS https://resh.edu.ru/subject/17/11/
IJIOCKOCTH B TMPABUIIbHOM MUPaAMUIC

15 KOHTPOHL},I'M pabora "AnauTiHecka https://resh.edu.ru/subject/17/11/
TEOMETPHSI

16 (CeteHms MHOTOIPAHHHKOB: CTAHIAPTHEIC https://resh.edu.ru/subject/17/11/
MHOT'OI'paHHU KN

17 CeueHust MHOTOTPAaHHUKOB: METO/I CIIEZIOB https://resh.edu.ru/subject/17/11/
CeveHus MHOTOTPAHHUKOB: CTaHIapTHBIC

18 IIJIOCKOCTH, [IepeceueHus MPsMbIX U https://resh.edu.ru/subject/17/11/
TLIOCKOCTEN

19 HapanICIEHEIS PAMEIC H II0CKOCTH: https//resh.edu.ru/subject/17/11/
napasuie/IbHbIC CCUCHUS
I1 : .

20 apajmeanHe HijMHe 1 iocKocTH https://resh.edu.ru/subject/17/11/
pacyér OTHOICHU I
[MapasienbHbIC TPSIMBIE M TJIOCKOCTH:

21 VIIIBI MEX]TYy CKPEUMBAIOIIMMUCS https://resh.edu.ru/subject/17/11/
PSIMBIMH
[MeprieH MKYJIAPHBIC TPSAMBIC U

22 HHIOCKOCTIH: CTAHAAPTHEIC Haphl https://resh.edu.ru/subject/17/11/
MEPIICH IUKYIISIPHBIX INIOCKOCTEU U
PSIMBIX, CAMMETPHH MHOTOTPaHHHUKOB
IleprieH AU KyIspHBIE TIPSAMBIE U

23 IJIOCKOCTH: TeOpeMa O Tpex https://resh.edu.ru/subject/17/11/
IEPIIEH IUKYIISIpax

24 Heprien iy apHbIe MpAMbIC 1 https://resh.edu.ru/subject/17/11/

IIJIOCKOCTH . BBIYHCICHUA JJINH B
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MHOT'OIpaHHUKaX

25

[ToBTOpEeHME: IO MHOTOYTOJIEHUKOB,
dopMynbl IS TUTOMIAIEH, COOOpaKEHUS
moxoous

https://resh.edu.ru/subject/17/11/

26

[ToBTOpEHUE: IIIOMAN MHOTOYTOJIBHUKOB,
(hopMyIIBI TS TUTOIIAIeH, COOOpaKEHHS
moooust

https://resh.edu.ru/subject/17/11/

27

[ToBTOpEHME: IIIOMAN MHOTOYTOJIBHUKOB,
dopMynbl IS TUTONIRAAEH, COOOpakeHus
moxoous

https://resh.edu.ru/subject/17/11/

28

IInomaayu ce4eHuii MHOTOTPaHHHUKOB:
IJIOL@AAN [TOBEPXHOCTEN, pa3pe3aHus Ha
YacTH, COOOpaKEHUS TTOI00MS

https://resh.edu.ru/subject/17/11/

29

[Inomanu ceyeHU MHOTOTPAaHHUKOB:
TUIONIAJIM TTOBEPXHOCTEN, pa3pe3aHus Ha
9acTh, COOOpaKEeHUS TO100U S

https://resh.edu.ru/subject/17/11/

30

KonTponpsHas padora "TloBTopenue:
MHOTOTPAaHHHMKH, CEUCHUS
MHOTOTPaHHUKOB"

https://resh.edu.ru/subject/17/11/

31

O6béM Tena. O6beM IPSIMOYrOJILHOTO
napayviesenueaa

32

3amaun 00 yIBOEHUU KyOa, 0 KBajpaType
Ky0a; O TPUCEKIINH yria

33

CrepeomeTpuueckue 3aJa4m, CBsI3aHHBIE C
00BEMOM MPAMOYTOJIBHOTO
napasuiesnienumnena

34

HpI/IKJIaI[HBIe 3aJa4H, CBA3aHHBIC C
BBIYKCIICHHEM 00bEMaA npsAMOYTroJIbBHOT'O
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mapajuiejacnuneaa

35 O06bEM npsAMOI TPU3MBI

36 CrepeoMeTpuyecKkue 3aaun, CBsI3aHHbIE C
BBIYHCIICHHEM 00BEMOB MPSIMOI TPU3MBI

37 [MpuknagHbIe 3a/1a4H, CBSI3AaHHBIC C
00BEMOM MPSAMON TPU3MBI
Beruncienue 00bEMOB TeN € MOMOUIBIO

38 onpenenénnoro uHTerpana. OouEmM
HAKIOHHOMW MPU3MBI
Beruncnenue 00bEMOB TeN ¢ TOMOIIBIO

39 onpenenéHaoro nHTerpaia. OosEmM
MAPaAMU BT

40 ®opmyna 06béMa upaMupl. OTHOLICHUE
00BEMOB MUPAMU/I C OOIIMM YTIIOM

41 ®opmyna o6bEMa upaMusl. OTHOLICHUE
00BEMOB MUPAMU/I C OOIIMM YTIIOM

4 CrepeoMeTpryiecKue 3aa4u, CBSI3aHHBIE C
00BEMaMy HAKJTIOHHOM MPU3MBI

43 CrepeoMeTpHryiecKue 3a1a4u, CBSI3aHHBIE C
00BEMaMU THUPAMUJIBI
[Mpuxmanueie 3aaaun mo Teme "OObEMBI

44 Ten", CBS3aHHBIE ¢ 00BEMOM HAKIOHHOM
TIPU3MBI

45 [Mpuxmanueie 3agaun mo reme "OObEMBI
Ten", CBsI3aHHbBIE C 00BEMOM MTHUPAMUIBI

46 [Ipumenenne o0bEMOB. Boruncienue
PacCTOSHUS 10 TUIOCKOCTH

47 KonTtponpsHas padota "O0béM




MHOTOIpaHHHKA"

[TunuHapryecKas NOBEPXHOCTD,

48 oOpa3yronme MUIHHIPUYECKON
MOBEPXHOCTHU

49 Humuunp. [psmoi kpyroBoil LUIUHIP.
[Tnomaas MOBEPXHOCTH LUIUHIpA

50 Konunueckasi moBepxHOCTb, 00pasyroime
KOHHYECKON moBepxHOCTH. KOoHyC

51 CeyeHune KOHyca TIIOCKOCTBIO,
napajuIeIbHOM TIIOCKOCTA OCHOBAHUS

59 VYceuénnblii konyc. M300paxeHne KoHycoB
U YCEYEHHBIX KOHYCOB

53 [Tnom@ane GOKOBOI MOBEPXHOCTH M TIOTHOM
MOBEPXHOCTH KOHYCa

54 [Tnomaas GOKOBOI MOBEPXHOCTH ¥ TTOJTHON
MOBEPXHOCTH KOHYCa
CrepeoMeTpryeckue 3a1a4n Ha

55 JI0Ka3aTeNbCTBO U BBIYHUCICHUE,
MIOCTPOCHUEM CEUEHUM IIUITUHIpa, KOHYCca
Crepeomerpuueckue 3a1a4i Ha

56 JIOKA3aTeJIbCTBO U BBIUKCIIEHUE,
MOCTPOCHUEM CEUCHUM ITUITUHIPA, KOHYCA

57 [MpuknagHbIe 3a/1a4H, CBSI3AaHHBIC C
[IAJTAHIPOM

58 [MpuknagHbie 3a/1a4H, CBSI3AHHBIC C
AJTUHIPOM

59 Cdepa u map

60 [Tepecedenue chepsl u mapa c




miockocThio. Kacanue mapa u cepbl
IJIOCKOCTBIO. By u n3o0paxenue mapa

61

[Tepeceuenue cdepsl U 1mapa ¢
rtockocThio. Kacanue mapa u cdepst
IUTOCKOCTBIO. Buj n n3o0pakeHue mapa

62

VYpasuenue ceprl. [Inomans chepst u eé
yacTen

63

Cummerpus cdepsl U 1mapa

64

CrepeomeTpHuueckue 3a1a4y Ha
JIOKA3aTeIbCTBO U BHIYHCIICHHE,
CBsI3aHHBIE CO Cepoil U mapoMm,
MOCTPOCHUEM HX CEYEHUH MIIOCKOCTHIO

65

CrepeoMeTpuueckue 3a1a4u Ha
JI0Ka3aTeNIbCTBO U BBIUHMCIICHUE,
CBsI3aHHBIE CO CEpOil U mapoM,
MOCTPOCHUEM HX CEYEHUH MIIOCKOCTHIO

66

[NpuknagHble 3a1a4u, CBSI3aHHBIC CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPY>KHOCTHh Ha MJIOCKOCTH,
BBIYHCIICHHS B OKPY)KHOCTH, CTaHIaPTHBIC
moxoous

68

Paznuunbre KOM6I/IHaI_II/II/I TCJI BpallICHUA U
MHOT'OI'paHHUKOB

69

3agaun o TeMe '"Tena U MOBEPXHOCTH
BpaeHus"

70

3amauu o Teme "Tena u MOBEPXHOCTH
BpalieHus"

71

KonTponpHas pabdora "Tena u




MOBEPXHOCTHU BpalieHus"

72

O06béMm unuuapa. Teopema 006 00bEMe
IPSIMOTO IIMJIMHIPA

73

Brrunciieaue 00bEMOB TEN ¢ IOMOLLBIO
onpenenénnoro uHTerpaina. Oo6uEmM KoHyca

74

[Tnomaau OOKOBOM U HMOJIHOMN
MOBEPXHOCTU KOHYCA

75

CrepeoMeTprUecKre 3a7a9u, CBSI3aHHBIC C
BBIUMCIIEHHEM 00BEMOB IMIJIMHIPA, KOHYCA

76

[Tpuxnanueie 3agauu 1mo Teme "OObEMBI 1
TJIOIIAIA TTOBEpXHOCTEH Ten"

77

OO0bEM mapa U MIAPOBOrO CEKTOpa.
Teopema 06 00bEMe mapa. [Tnomans
cdepsl. CTepeoMeTpruyecKrue 3aaauu,
CBSI3aHHBIE C BBIUHCIIEHHEM 00BEMOB
mapa, IMapoBOro CErMeHTa U IapOBOro
CEKTOpa

78

[Mpuxnanueie 3agaun mo reme "OO0bEMBI
Ten", CBsI3aHHbBIE C 00BEMOM IIapa U
oAbl chepbl. COOTHOIICHUS MEXKIY
TJTOIIAIIMU TTOBEPXHOCTEN U 00BEMaMH
MOJOOHBIX TEII

79

[Toto6HBIEC TETA B IPOCTPAHCTRE.
W3menenue o0bEMa pu O100UH.
CrepeoMeTpHryecKue 3aa4u, CBSI3aHHBIE C
BBIYMCIIEHHEM 00BEMOB TeJ U ILIOIIAIEH
MMOBEPXHOCTEN

80

KonTponsHas padota "Thnomaam




MOBEPXHOCTU U OOBEMBI KPYIIIBIX Tem"

81

JBuxenwus mpoctpancTsa. OToOpaKeHHUsI.
JBusxeHus v paBeHCTBO Guryp. OO6mme
CBOICTBA JIBUKECHU I

82

Buapl 1BuKeHU: TapauiebHbINA IEPEHOC,
[EHTpaJIbHasl CHMMETPHS, 3epKaJIbHAs
CHMMETpHSI, TOBOPOT BOKPYT MPSMO#

83

[IpeobpazoBanus nomodus. [Ipsmas u
cdepa Diinepa

84

['eomeTprueckue 3a1a4m Ha IPUMEHECHUE
JBUKCHUSA

85

KonTponsnas padota "Bekropsl B
IpocTpaHcTBe"

86

O6o6uatommee noBTopenue 11 nousaTuit u
MeT0/10B Kypca reomerpuun 10—11 xiaccos,
cHCTeMaTH3allus 3HAHW
"TlapanyenbHOCTh NPSIMBIX U IJIOCKOCTEHN B
npocTpaHcTse”

87

O6o6umtomee nosTopenue 11 nmousTuii u
MeTo/10B Kypca reomerpuun 10-11 xiaccos,
cucTemMaTu3anus 3HaHui: "Bektopsl B
npoctpaHcTse”

88

O6oOmarommee nmosropenue 11 noustuii u
MeTOJ0B Kypca reomerpuu 10-11 xmaccos,
cucTeMaTH3alus 3HaHui: "Bekropsl B
npocrpaHcTse”

89

O0oOmaromee moBropenue 11 moHsATH u
MeTOJI0B Kypca reomerpun 10—11 xiaccos,




cucremaru3anus sHauuii; "Oosem
MHOTOTrpaHHHuKa"

90

O6o6umtommee nosTopenue 11 noHsTHii 1
MeTOJI0B Kypca reomerpuu 10—11 iaccos,
cucreMarusanus 3HaHui: "OobeM
MHOTOIpaHHHKA"

91

O6ob6uatomee noBTopenue 11 moHsTHii 1
MeTOJ0B Kypca reomerpuu 10-11 xmaccos,
cucreMmaru3anud 3Hanuii: "Ttomanu
MMOBEPXHOCTU U OOBEMBI KPYIJIBIX Tem"

92

O6o06maromee mopropeHue 11 moHATHH U
MeToJ10B Kypca reomerpuu 10—-11 xmaccos,
cucremaru3anus 3Hanun: "I nomanmn
MTOBEPXHOCTU U OOBEMBI KPYIIIBIX Ted"

93

Hroropas KOHTpPOJIbHAA pa60Ta

94

HroroBast KOHTposIbHas paboTa

95

[ToBTOpeHME, 0000IICHNE U

cUcTeEMaTHU3al g 3HAaHU U

96

Hcropus pa3BUTHS CTEPEOMETPUHU KaK
HayKd U €€ poJib B Pa3BUTUH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

97

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKd U €€ poJib B Pa3BUTUH COBPEMEHHBIX
MH)XEHEPHBIX 1 KOMIIBIOTEPHBIX
TEXHOJIOTHH

98

Hcropust pa3BUTHUS CTEPEOMETPUH KaK
HayKW U €€ poJib B Pa3BUTHHU COBPEMEHHBIX




MH)XCHEPHBIX 1 KOMIIBIOTEPHBIX
TEXHOJIOTUU

99

Hcropus pa3BUTHSA CTEPEOMETPUHU KaK
HAaYKU U €€ pOoJib B Pa3BUTHHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTH I

100

Hcropus pazBuTHS CTEPEOMETPUHN KaK
HAYKH U €€ pOJIb B Pa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

101

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKd U €€ poJib B Pa3BUTHUH COBPEMEHHBIX
MH)XCHEPHBIX 1 KOMIIBIOTEPHBIX
TEXHOIOTHH

102

Hcropus pa3BUTHS CTEPEOMETPUHU KaK
HayKd U €€ poJib B pa3BUTHUH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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