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HOSACHUTEJ/IBHAS 3AITNCKA

T'eomerpust siBisieTcsT OMHMM W3 0a30BBIX KypCcOB Ha YpPOBHE CpeaHEro o0Imero obpa3oBaHHs, TaK Kak
obecrieunBaeT BO3MOYKHOCTh H3Yy4YEHUS MAWUCHMIUIMH €CTECTBCHHO-HAYYHOW HANpPaBICHHOCTH W MPEAMETOB
ryMaHUTapHOro nukia. ITocKoJbKYy JOTMYecKoe MBIIICHUE, (GopMHpyeMOoe NpH H3YyYEHUHM OO0YYaroIUMUCS
MOHATHIHBIX OCHOB I'€OMETPHH, NPH J0Ka3aTeIbCTBE TEOPEM U MOCTPOCHUU LIEMOYKU JOTMYECKHX YTBEPXKICHUIH
IpU PpEIICHWH TEOMETPUIECKUX 3a7ad, YMEHHE BBIIBUTAaThb M ONPOBEPTaTh THIIOTE3bl HETOCPEICTBEHHO
UCTIONIb3YIOTCS IIPU PELICHUH 33124 €CTECTBEHHO-HAYYHOTO IMKJIa, B YACTHOCTH (PU3NYECKHUX 3aau.

Lenp ocBoeHust mporpammbl y4eOHOTo Kypca «['eomeTpus» Ha yriiyOJNEHHOM YpOBHE — pa3BHTHE
WHIUBHIYaJIBHBIX CHOCOOHOCTEH OOydYalomuXcsl NP HM3YYEHWH TI'€OMETPUH, KaK COCTABISIONIEH NPEeIMETHOM
obmactn «Maremarrka 1 HHQOpMaTHKa» depe3 obecriedeHre BO3SMOXHOCTH IPHOOPETEHISI U MCTIONIF30BaHHA Ooee
IyOOKMX TEOMETPHYECKUX 3HAHWUM W JEHCTBHH, CHEHU(UYHBIX T€OMETPUH, U HEOOXOIMMBIX ISl YCIEIIHOTO
npodeccrnoHaIEHOTO 00pa30BaHUs, CBSI3aHHOTO C MCIIOIb30BaHUEM MaTEMaTHKH.

[IproputeTHBIME 3a1a¥aMy Kypca F€OMETPUH Ha YIITyOIEHHOM yPOBHE, PACIIHPSIIONMMHI U yCHITUBAIOIIIMHI
Kypc 6a30BOT0 YpOBHSI, SBJISIFOTCSI:

pacimpeHue NpeACTaBICHUS] O F€OMETPUHM KaK YacTH MHPOBOW KyJbTYpHl U (DOPMHPOBAHHE OCO3HAHMS
B3aHMOCBSI3H TEOMETPHH C OKPYKAIOLINM MHUPOM;

(opMHpOBaHME TPENCTABICHHS O IPOCTPAHCTBEHHBIX (UIypax KaKk O BaXHEHIIMX MaTeMaTHYECKHX
MOJIENIAX, TO3BOJISIOMIMX OMUCHIBATh M HM3Y4aThb pa3HbIC SBICHUS OKPYKAIOIIEr0 MHUpPA, 3HAHHE MOHATUHHOIO
anmapata 1o paszaerny «CrepeoMeTpus» yaeOHOTro Kypca reoMETpuH;

(opMHpoBaHHE YMEHHS BIIAJICTh OCHOBHBIMHU IOHATHAMH O MPOCTPAHCTBEHHBIX (DUTypax W UX OCHOBHBIMH
CBOMCTBaMH, 3HaHUE TeopeM, (OpPMYyJT M YMEHHE WX NPUMEHSTh, YMEHHs I0Ka3blBaTh TEOPEMBI U HaXOIUTh
HECTaHJAPTHBIE CIIOCOOBI pENICHUS 3a/1ay;

(opMHpoBaHHE yMEHHS paclio3HaBaTh HA YEpTeKax, MOJCISIX U B PEATbHOM MHPE MHOTOTPAHHHUKH M Teja
BpalleHNUs, KOHCTPYHPOBATh T€OMETPUUECKHIE MOIEIH;

(dopMHpOBaHHE TOHUMAaHHS BO3MOXXHOCTH AKCHOMATHYECKOTO MOCTPOSHHS MAaTeMaTHYeCKHX TEOpHH,
(hopMHpoBaHNE TOHUMAHHS POJIM AKCHOMATHKH P ITPOBEJICHUH PACCYKICHNUI;

(hopMHpoBaHNE YMEHUS BIaJETh METOJAMH I0KAa3aTEIbCTB U aJITOPUTMOB PEIICHHS, YMEHHUS UX IPUMEHATD,
MIPOBOIUTH JOKA3aTEeNbHBIE PACCYXKJCHHUS B XOJ€ PEIICHHUS CTepeOMETPUYECKHUX 3ajad M 3ajad C MPaKTUYeCKUM
colepkaHneM, (OpPMHpPOBaHHME TPEICTaBICHHS O HEOOXOAMMOCTH JIOKAa3aTeNbCTB IPH  OOOCHOBAHUH
MaTEeMaTHYECKUX YTBEPKICHUN M POJIM aKCHOMATHKH B IIPOBEICHUH JISTyKTUBHBIX PACCy>KACHHUH;

pa3BUTHE W COBEPILCHCTBOBAHME HHTEIUICKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH 0O0ydJaromuxcs,
MO3HABATEJILHOW AaKTHBHOCTH, HCCIEAOBATENIBCKUX YMEHMH, KPUTHMYHOCTH MBIIIJICHUS, HHTEpeca K M3Y4YEHUIO
TeoMeTpuH;

(dopmupoBaHue (GYHKIMOHAJIBHOW TI'PaMOTHOCTH, pEJICBAHTHOW T'E€OMETPHU: YMEHHs paclio3HaBaTh
MIPOSIBJICHHUS] TEOMETPHUUECKUX MOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B PEAbHBIX KU3HEHHBIX CUTYalUsIX U MPH
W3y4eHUH JPYrHuX Y4EeOHBIX IPEIMETOB, NPOSBICHHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, MOJESIUPOBAHUS
peaNbHBIX CUTYaIMH, NCCIICIOBAHMUS IOCTPOSHHBIX MOJIeNIeH, MHTEPIIPETAlNH MTOJIYyYE€HHbBIX Pe3yJIbTaToB.

OCHOBHBIMHU COJIEpKaTeNbHBIMU JIMHUSAMH ydeOHoro kypca «I'eomerpmsi» B 10-11 xiaccax sBISOTCS:
«[IpssMBIe M MJIOCKOCTH B HpocTpaHcTBe», «MHororpanHukm», «Tema BpameHus», «BekTopsl U KOOpAWHATHI B
MPOCTPAHCTBEY, «/IBIKEHNS B IPOCTPAHCTBEY.

CdhopmynupoBanaoe Bo ®I'OC COO tpeboBaHHE «yMETh OINEPHUPOBATH MOHATHIMUY», PEICBAHTHBIMU
reoMeTpuH Ha yriyOnéHHOM ypoBHe oOydenus B 10—11 kimaccax, OTHOCUTCSI KO BCEM COJIEPKATENbHBIM JIMHUSIM
yueOHOro Kypca, a GOpMHpOBaHHE JIOTHUECKUX YMEHUH PacIpeernsieTcs] He TOJIBKO 110 COAEpKaTeNbHBIM JINHUM,
HO ¥ 1o rojgam oOydenus. CopepkaHue oOpa3oBaHHUS, COOTBETCTBYIOIIEE NMPEIMETHBIM pPE3yJIbTaTaM OCBOCHHS
®DenepanbHOil paboueil mporpaMMel, pacinpeneNEéHHbIM 10 ToAaM O0y4deHHs, CTPYKTYPHPOBAHO TakUM 00pa3om,
YTOOBI KO BCEM OCHOBHBIM, IPHUHIWIHMAIGHBIM BOIpOCaM oOOydaromuecs OOpamaanch HEOAHOKPATHO. OTO
MO3BOJSIET OPraHU30BaTh OBIAJEHHE TEOMETPUUECKUMM MOHATUSIMM U HaBBIKAMH MOCIEIOBATENBHO U
MOCTYTIATENFHO, C COONIO/ICHHEM IPHHIMIA IPEEeMCTBEHHOCTH, a HOBBIE 3HAHHUS BKIIOYATh B OOIIYI0 CHCTEMY
TE€OMETPUYECKHUX TPEJCTABICHUH OOYdJaroIuXcsl, paciiupsisi U yriryoussisi e€, oOpa3ysl NPOYHbIE MHOXKECTBEHHBIC
CBSI3U.

[lepexon K M3y4eHHIO TeOMETPUH Ha YIIIyOIEHHOM yPOBHE TTO3BOJISIET:

co3marh ycnoBus g auddepeHnmanun 00ydeHHs, TOCTPOSHUS WHIAUBUAYAIbHBIX 00pa30oBaTEeNbHBIX
nporpamM, oOecreuuTs yrIyOlnE€HHOE M3y4eHHEe TI'€OMETPUM KaK COCTaBIIoIed y4eOHOro mpeaMera
«Maremaruka;

MOJATOTOBUTh OOYYalOmMXCA K MPONOIDKEHHIO H3YUeHHS MaTeMaTHKH C Yy4€ToM BbeIOOpa Oymymieit
npodeccun, odecrieunBasi IPEEMCTBEHHOCTb MEX/Ty OOIIUM U ITPO(ECCHOHAIbHBIM 00pa30BaHUEM.

Ha usyuenue yuebHoro kypca «['eomerpus» Ha yriayoiaéHHOM ypoBHe oTBonuTcs 170 wacos: B 10 kiacce —
102 gaca (3 yaca B Hemento), B 11 kimacce — 68 yacos (2 Jaca B HEZIEIO).



COJEP KAHUE OBYYEHUS
10 KJIIACC

IIpsiMble U MJIOCKOCTH B POCTPAHCTBE

OCHOBHBIE TOHATHA CTepeoMeTpud. Touka, TmpsMas, IUIOCKOCTh, HpocTpaHcTBO. [loHsATHe 00
AKCHOMAaTHYECKOM IIOCTPOCHUU CTEPEOMETPHHU: aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3aumHOe pacrosiokeHue NpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLINECS, IapAJUICIIbHBIE U CKPEIIUBAIOIINECS
npsmble. [Ipu3Haku CKpelMBaOIIUXCS HpsMbIX. [lapannenbHOCTh NPAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE:
napajjelbHble MPsMbIE B MPOCTPAHCTBE, MAPaUIENBHOCTh TPEX MPAMBIX, MapaJIEIbHOCTh NMPSIMOM U MIOCKOCTH.
[MapannensHOe M LEHTPaJbHOE NPOSKTHPOBaHWE, W300pakeHWe (uryp. OCHOBHBIE CBOWCTBA MApaICIBHOTO
NpoeKTHpoBaHus. M300paxenue GUryp B napajuienbHON NMPOEKUUHU. YTIIBI C COHANPABICHHBIMU CTOPOHAMH, YToJI
MEXKIy MNpAMBIMH B MpPOCTpaHCTBE. [lapaynledbHOCTh IIOCKOCTEH: MapaulelbHbIE IIJIOCKOCTH, CBOMCTBa
HapauIeNIbHBIX IIOCKOocTel. [IpocTeiimie npocTpancTBEHHbBIE (GUTYPHI HA IIIOCKOCTU: TETPAdAP, MapaieIenuIes,
[IOCTPOECHUE CEUEHUH.

IlepneHauKyIApHOCTh HPSIMOM M IUIOCKOCTH: HEPIECHIUKYJSAPHBIE IPAMBIE B IIPOCTPAHCTBE, MpPSIMbIE
napajjelbHble U NEPNEHANKYIIIPHBIE K IUIOCKOCTH, MPU3HAK NEPIEHIUKYIAPHOCTH MPAMOIl M IIIOCKOCTH, TEOpEMa
0 IpsAMON MNepHeHAUKYISIpHOH IIockocTH. OpTOroHanbHOE NPOEKTHpOBaHHE. [lepneHAuKyNsp U HAKIOHHBIE!
paccTosiHAE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE OT MPSIMOHM 1O IIOCKOCTH, MPOEKIHs (QUryphl Ha IUIOCKOCTb.
IlepnieHAMKYNAPHOCTE IIOCKOCTEH: TPHU3HAK NEPHEHIUKYISPHOCTH JBYX IUIOcKocTed. Teopema o Tpéx
HNEpHEHIUKYIIPAX.

VYribl B IPOCTPAaHCTBE: YIOd MEKAY HOPsIMOW U IUIOCKOCTBIO, ABYTPAHHBIA YIOJ, JIMHEHHBIA YTOJ
JByrpaHHoro yrina. TpéxrpaHHbIi M MHoOrorpaHsele yriasl. CBOMCTBa IIOCKMX YIJIOB MHOTOTPAaHHOIO YIJIa.
CBoHCTBa INIOCKUX M JBYTPAaHHBIX YIJIOB TPEXIPAHHOTO yriaa. TeopeMbl KOCHHYCOB M CHHYCOB U TPEXTPaHHOIO
yria.

MHororpaHHUKHu

Bunsl MHOrorpaHHHUKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: N-yrospHas mpusma, OpsiMas M HAaKJIOHHAsS
NpU3MbI, OOKOBas M TOJNHAs MOBEPXHOCTH NMpH3MBIL. llapamnenenunen, nMpsMOYToidbHBIH MapajuleNICIHIe] U €ro
cBoiicTBa. Kparuaiimme myTd Ha MOBEPXHOCTH MHOTOrpaHHuKa. Teopema Diinepa. IIpocTpaHcTBeHHass Teopema
IMudaropa. [Mupamuaa: N-yronpHas NUpaMuza, MpaBWIbHAS U yced€HHas nmupamuasl. CBoiicTBa pédep M OOKOBBIX
rpaHeil nmpaBWIBHOW mupaMuibl. IIpaBHabHBIE MHOTOTpaHHUKH: NpaBHIbHAs NpU3Ma M NpaBUIbHAS MHpaMHJA,
NpaBWiIbHAs TPEyrojbHas MNUpaMHIa W IPaBWIbHBIN TeTpadap, KyO. [IpeacraBieHne o npaBUIIBHBIX
MHOTOTPaHHUKaX: OKTa’p, NOACKA P U UKOCAIP.

Brruncnenue 3neMEHTOB MHOTOTPAaHHMKOB: p&Opa, amaroHany, yriasl. [lromans O00KoBOI MOBEPXHOCTH U
MOJTHOHM MOBEPXHOCTHU MPSMOMN MPHU3MBI, IIIOIMIAAs OCHOBAHHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH HPSAMON HMPU3MBL.
IInomanps OGOKOBOW MOBEPXHOCTH M IMOBEPXHOCTH MPABMWIBHOW HHPAaMHJIBI, TeOpeMa O IUIONAAN yCEeYEHHOU
MUPAMUJIBI.

CummeTpust B NPOCTPAHCTBE. OJIEMEHTHl CHMMETPUU IPABHIBHBIX MHOIOTrpaHHUKOB. CHUMMeETpHs B
[IPABWIBHOM MHOTOIDAaHHUKE: CUMMETpUs MapajulelieNUIea, CUMMETPUS IPAaBUIBHBIX IIPU3M, CUMMETPHUs
MpPaBUIBHOM MUPAMUJBI.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

IlonaTHsl: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI KOJIIIMHEAPHBIE,
COHAIIPABJICHHBIC U IIPOTUBOIIOJIOKHO HAIPABJICHHBbIE BEKTOPBl. PaBEHCTBO BEKTOPOB. JleMCTBUS C BEKTOPAMH:
CIIO’)KEHHE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXKEHHE BeKTOopa Ha 4yucio. CBoicTBa
ClokeHUsI BeKTOpoB. CBoMcTBa yMHOXXEHHSI BEKTOpa Ha 4ucio. [loHsATHE KOMIUTaHapHBIE BEKTOPHI. [Ipm3Hax
KOMILUIaHapHOCTH TpEX BekTopoB. lIpaBmno mnapamnenenunena. Teopema O pa3ioKEHUM BEKTOpa MO TpEM
HEKOMITTaHapHBIM BekTopaM. IIpsaMoyronsHas cuctemMa KoopauMHAT B npocTpaHcTBe. KoopanHatel Bekropa. CBsi3b
MEXJy KOOpAMHATaMU BEKTOpa M KOOpPAMHATAMU TOYEK. YTON Mexay BekTopamu. CKalspHOE NPOU3BEICHHE
BEKTOPOB.

11 KJIACC

Tena BpaieHus

IlomsTns: mUIMHIpPUYECKass TOBEPXHOCTh, KOHHWYECKas MOBEPXHOCTh, c(epuyecKkas IOBEPXHOCTb,
obpazyromue mnoBepxHocTeil. Tema BpamieHWs:: IMIMHAP, KOHYC, yCEUEHHBIH KOHYC, cdepa, map. Bzammuoe
pacnonoxeHre cepbl M INIOCKOCTH, KacaTelbHasl IIIOCKOCTh K cdepe. V300paxxeHrne Tel BpallleHns! Ha TIOCKOCTH.
Pa3pépTka mumHApa u KoHyca. CuMMeETpHs chephl U mapa.

O0bEM. OcHOBHBIE CBOWCTBa 00BEMOB Tei. Teopema 00 00BEME NPSIMOYTOJLHOIO Mapajuiesenunesa u
cienctBus u3 He€. OOBEM INpAMOWH M HAKIOHHOM NPU3MBI, LWIMHApA, NMHpaMuIsl ¥ KoHyca. OOBEM mapa u
[IIAPOBOTO CEIMEHTA.



KomOunammm Ten BpamieHHs W MHOTOTPaHHUKOB. llpm3ma, BIMCaHHas B IWJIMHApP, ONMCAHHAS OKOJIO
mmHapa. [lepecedenue cdepbl M mapa ¢ miIockocTthio. Kacanwe mapa u cdepbl IIocKocThio. [loHsTHE
MHOTOTPaHHHKA, OMTMCAHHOTO OKOJIO Ceprl, Cephl, BIUCAHHOH B MHOTOI'PAHHUK M TEJIO BPAIICHUS.

IInomanas TMOBEPXHOCTH IMIIMHApA, KOHyca, Iuiomans chepsl u e€ dacrted. [lomobme B mpocTpaHCTBE.
OtHomieHue 00BEMOB, IUIOIIAACH MOBepXHOCTEH MOm0OHBIX ¢uryp. IlpeoOpa3zoBanue MOMOOMS, TOMOTETHS.
Pemenne 3a1a4 Ha MIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

IlocTpoeHne cedeHWil MHOTOTPAHHMKOB W TN BpalleHHWA: CEYCHHS MWIMHApa (TapauiedbHO |
MEPIEHIUKYISIPHO OCH), CEUeHUs] KOHyca (MapajulesibHble OCHOBAHUIO W MPOXOMAIIUE Yepe3 BEPUIMHY), CCUCHUS
mapa, METOJbl MOCTPOCHHUSl CEUEHMi: METOJ CJIEOB, METOJ BHYTPEHHEro IMPOCKTHPOBAHMs, METOJ IepeHoca
CEeKYILEeH MI0CKOCTH.

BekTopbl M KOOPAUHATHI B MPOCTPAHCTBE

Bekropel B mpocTpanctBe. Omepaluu HaJl BeKTopaMu. BekTopHoe yMHOXeHHe BeKTopoB. CBoiicTBa
BEKTOPHOTO yMHOXeHHA. IIpsMoyroipHas cucTeMa KOOpPAWHAT B MpocTpaHcTBe. KoopmuHaTel BekTopa.
Paznoxxerne BexTopa mo 6a3ucy. KoopanHaTHO-BEKTOPHBIM METOJ IIPH PEIICHUH TEOMETPUIECKHX 3a1ad.

J{BU:KeHUS B IPOCTPAHCTBE

JBmwxenus npoctpancTBa. OtobOpaxenus. J[BrwkeHus u paBeHCTBO ¢uryp. OOIIme CBOWCTBA IBIKCHHIA.
Bunsr nBmkeHM: MapajuUIeNbHBIA MEPEHOC, MEHTPATbHAsI CHMMETPHS, 3epKajlbHAs CHUMMETPHS, OBOPOT BOKPYT
npsimoit. [IpeoOpazoBanus momobust. [Ipsmas u chepa Diinepa.

INIAHUPYEMBIE PE3YJBTATBI OCBOEHMA VYYEBHOI'O KYPCA «I'EOMETPUSA»
(YIJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIEI'O OBPA3OBAHMS

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpa:xkgaHcKoe BOCIIMTaHMe:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOM MO3MIMH OOY4YalOIIerocs Kak aKTHBHOTO M OTBETCTBEHHOI'O UJIEHA
pOCCHICKOTO 00IIecTBa, MPEJICTABICHHE O MaTeMaTHYECKUX OCHOBaX (JyHKIMOHMPOBAHWS Pa3IMUHBIX CTPYKTYP,
ABJICHUH, TPOLENYp TIPaKTaHCKOro obmiecTBa (BBIOOPHI, ONPOCH M JpPYyroe), YMEHHE B3aWMOICHCTBOBAThH C
COIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUH C UX (byHKIlI/ISIMI/I 1 HA3HAYCHHUCM,

2) naTpuoTHYecKoe BOCIIMTAHHUE:

c(OPMUPOBAHHOCTh POCCHHCKOW TPAXKIAHCKOM WACHTHYHOCTH, YBR)XXEHHA K IPOLUIOMY M HACTOSIIEMY
POCCHMCKON MaTEMaTHKH, LICHHOCTHOE OTHOLICHME K JOCTMXKCHHMSAM POCCHUICKUX MAaTEMATUKOB U POCCHHCKOH
MaTeMaTHYeCKOM LIKOJIbI, HCIIOJIb30BAHUE ITHX JOCTHKEHHI B IPYTHX HAYKaX, TEXHOJOTUAX, chepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HaHHE JIYXOBHBIX IIEHHOCTEIl POCCHHCKOrO Hapoja, cHhopMHpPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS,
OTUYCCKOTO IIOBCIACHHA, CBA3AHHOI'O0 C IMPAKTUYECKUM IIPUMEHCHHUEM Z[OCTI/I)KCHI/Iﬁ HayKu W JCATCIBHOCTBIO
yu€HOT0, OCO3HaHNE JIMYHOTO BKJIaJa B IIOCTPOCHUE yCTOHYNBOTO OYyIyIIero;

4) 3creTU4ecKoe BOCIIUTAHHE:

ACTETUUECKOE OTHOIIEHHE K MHpPY, BKJIIOYas 3CTETHKY MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH, OOBEKTOB,
3aaad, pemeHHﬁ, paccyn{,u'eHI/Iﬁ, BOCHPUHUMYUBOCTDb K MATEMATUYCCKUM ACTICKTaM pas3/IMYHbIX BUAOB UCKYCCTBA,

5) pusnyeckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTh YMEHHUS MPUMEHSITh MaTeMAaTHYCCKUE 3HAHUS B MHTEpPECcax 3[0POBOTO M OE30MacHOro
o0pasa >KH3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (30pOBOE NMUTAaHHE, COATAHCUPOBAHHBIM PEXKUM
3aHATUH M OTIbIXa, peryisipHas (U3MUYecKas AKTHBHOCTh), (M3MUYECKOE COBEPIICHCTBOBAHUE IIPH 3aHATHAX
CHOPTHUBHO-03I0POBUTENBHON JEATEIBHOCTBIO;

6) Tpy10BOe BOCIUTAHHUE:

TOTOBHOCTb K TpYyIy, OCO3HaHHE IIEHHOCTH TpyAOJIOOWs, WHTEpeC K pa3IuyHbBIM  cdepam
npodecCHOHANBHON NIeSITeIbHOCTH, CBS3aHHBIM C MaTeMaTHKOM W €€ TNPWIOXKEHHSIMH, yMEHHE COBEpIlaTh
OCO3HAHHBIN BBIOOp Oymymied mpodeccMu W peau30BhIBATh COOCTBEHHBIC YKU3HEHHBIC TUIAHBI, TOTOBHOCTH H
CIOCOOHOCTh K MaTeMaTHIeCKOMY 00pa30BaHUIO M CaMOOOPA30BAHMIO HA MPOTSKEHUH BCEH JKM3HHU, TOTOBHOCTB K
AKTUBHOMY y4YaCTHIO B PEIICHUU NMPAKTUUYECKHUX 3a1a4 MaTEMAaTUIECKON HANpaBIEeHHOCTH;

7) 3Ko0JIOTHYecKoe BOCTIMTAHHe:

Cq)OpMI/IpOBaHHOCTB 9KOJOTUYECKOMN KYJIbTYPBI, IIOHUMAaHHEC BIIMAHUA COIIMAJIbBHO-DKOHOMHNYCCKUX
MPOLIECCOB HAa COCTOSIHUE IPUPOAHON M COLMAIbHOM Cpebl, OCO3HAHHE IJI00ABHOTO XapakTepa 3KOJIOTMYECKUX
npoGJieM, OpHEHTAIMs Ha NPUMEHEHHEe MaTeMaTHUeCKMX 3HAHWH I pelieHus 3a/ad B 00JIaCTH OKpY’KaromeH
Cp€anbl, INITAHUPOBAHUEC MMOCTYITKOB U OIEHKHU X BO3MOXXHBIX HOCJ’IGJ]CTBI/Iﬁ JUIA Oprﬁ(aIOHIQﬁ Cpe€abI;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMHUPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO DAa3BHTHA HAayKH H
0O0IIIeCTBEHHOM NPaKTHKH, TOHUMAaHIE MAaTeMaTHIEeCKON HayKH KakK C(ephl YEIIOBEUECKON NEeSITeIbHOCTH, ITAIOB ¢
pa3dBUTHA W 3HAYUMOCTU JJIsA pPa3sBUTUA HUBWIM3AIWH, OBJIAJICHHUC A3BIKOM MAaTCMaTUKU H MaTeMaTHYECKOMN



KyJIBTypOH Kak CPEICTBOM IIO3HAHWS MHpPa, TOTOBHOCTH OCYIICCTBISATH IPOEKTHYIO M HCCIEIOBATEIBCKYIO
JIeSITENIbHOCTh UHIMBUYyalIbHO U B TPYIIIE.

METANPEJMETHBIE PE3YJbTATHI

IMo3naBaTebHBIE YHUBEpPCATbHBIE YUeOHBIE IeCTBUSA

Ba3oBble Jlornueckue AeicTBUA:

BBISIBIIAITh U XapaKTECPHU30BaTh CYNICCTBEHHBIC MPU3HAKH MAaTEMATHUCCKUX 0OBEKTOB, OHATHA, OTHOIICHU
MEXKIy MOHATHSIMH, (OPMYIUPOBATH ONPEHACICHUS TOHITUH, YCTAaHABJIMBATH CYIICCTBCHHBIA IPH3HAK
KIaccu(UKaINe, OCHOBAHUS sl 0000IIEHNS U CpaBHEHUS, KPUTSPHH IPOBOIMMOTO aHAIIN3A;

BOCTIPHHHAMATh, (HOPMYyITHUPOBATE W MpPeoOpa30BHIBATE CYKICHUS: YTBEPAWUTEIBHBIE W OTPHUIATEIHHEIC,
¢/IMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;

BBISIBISITh MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHBOpeurs B (akrax, NaHHBIX,
HaOJIOICHUSIX U YTBEPIKICHISX, IIPeIaraTh KPUTEPUH ISl BEISIBICHUS 3aKOHOMEPHOCTEH M MPOTHBOPCYHIA;

JIeNaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX W HHIYKTHBHBIX YMO3AKJIIOUCHHIA,
YMO3aKITIFOUCHUH [0 aHAJIOTHH;

MIPOBOIUTE CaMOCTOSITEIIHHO JOKA3aTeNFCTBA MAaTEMAaTHYECKUX yTBEPKIACHUH (TIPSAMBIE W OT IPOTHUBHOTO),
BBICTPAaWBaTh apPTyMCHTAIIUIO, MIPUBOJUThH MPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIC CYXICHUS U
BBIBOJIBI;

BEIOMpAaTh CHOCOO perIeHus ydeOHOW 3amadd (CpaBHHBATH HECKOJBKO BapHAHTOB DEIICHHS, BHIOMpPATh
HanboJee MOIXOAAIINNA ¢ YI6TOM CaMOCTOSTENIFHO BBIICIICHHBIX KPHTEPHEB).

Ba3zoBble ucciiefoBaTeIbCKNAE AeiiCTBHSI:

HCIIONB30BaTh BOTPOCHI KaK HCCIEIOBATENbCKHI WHCTPYMEHT WO3HAHUS, (QOPMYIHPOBATH BOIPOCHL,
(uKcupyrOmye MPOTHBOpPEYHe, NPOOJIeMy, yCTaHABIMBATh HCKOMOE W JaHHOE, (OpPMHpPOBATH THIIOTE3Y,
apryMeHTHPOBAThL CBOIO IMO3ULIMIO, MHEHUE;

MPOBOJUTh  CAMOCTOSITEIBHO CIUIAHUPOBAHHBIA  JKCIICPUMEHT, HCCJICOBAHHUEC IO YCTAHOBJICHHUIO
0COOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBIICHHS, IPOIECCa, BBIIBICHHUIO 3aBUCHMOCTEH MEXIY OOBEKTaMH,
SIBIICHUSIMH, TIPOIIECCAMH;

CaMOCTOSATEIIFHO (HOPMYJIMPOBATh OOOOIICHHS YW BBIBOJABI MO Pe3yJbTaTaM MPOBEASHHOTO HAOJIOICHU,
HCCIICIOBaHMSA, OLICHUBATH JTOCTOBEPHOCTH IIOIYYEHHBIX PE3YJIbTATOB, BHIBOJIOB H 0000IICHUIA;

MPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCa, a TaKKe BBIIBUTATH MPEATIONIOKEHUS O €ro pa3BUTHH B
HOBBIX YCJIOBHAX.

PaGora ¢ undopmanueii:

BBISIBILITH JIS(UIUTHI MHPOPMALINH, TaHHBIX, HEOOXOAUMBIX JUI OTBETAa HA BOIIPOC U IS PEIICHUS 3a/1a4H;

BBIOMpaTh HMHGOPMAIMI0O W3 HCTOYHUKOB PAa3JIMYHbIX THUIOB, aHAIU3UPOBaTh, CHCTEMAaTHU3MPOBATh M
MHTEPIPETHPOBATh HHOPMAIMIO PA3IMYHBIX BUAOB U ()OPM IPE/ICTABICHHS;

CTPYKTYPHPOBaTh HHPOPMAIIHIO, TIPEACTABIATE €€ B PA3IUYHBIX (popMax, WIDTFOCTPHPOBATH TPAPUUICCKH;

OIICHUBATh HAJIEKHOCTH HHPOPMAIIUH II0 CAMOCTOSTENEHO C(HOPMYTHPOBAHHBIM KPUTEPHSM.

KoMMmyHukaTuBHBIE yHUBEpcaabHble y4eOHbIe 1eiicTBUSA

Oo0menue:

BOCTIPHHHAMATh U (HOPMYIHPOBATh CY)XKICHHS B COOTBETCTBHHU C YCIOBHSAMH M IENSAMH OOIIEHUS, SICHO,
TOYHO, I'PaMOTHO BBIpaXXaThb CBOIO TOYKY 3PCHUA B YCTHBIX W IMHUCbMEHHBIX TEKCTAX, AaBaTbhb MOSACHCHUA IO XOIY
pelIeHust 3a71a4, KOMMEHTHPOBATD IOJIyYeHHBIN Pe3yIIbTar;

B X0/€ 00CY>XIE€HHUS 3a/aBaTh BOIIPOCH! IO CYIIECTBY 00CYKIaeMOW TeMbl, MPOOJIEMBI, pelraeMon 3aaq,
BBICKA3bIBaThb HUACH, HALCJICHHBIC HAa IMOWCK PCHICHHA, COIOCTABJIATHL CBOU CYXIACHHUA C CYXICHUAMHU OPYTrUux
YYaCTHHKOB JWajiora, OOHapyKMBaTh pa3iWdMe M CXOJACTBO TO3WIMH, B KOppeKTHOH Qopme Qopmymuposarts
pasHorIacus, CBOU BO3pakKeHUs;

MPEACTABIATh PE3yNbTaThl PEUICHUS 3aJadud, HKCIEPUMEHTa, HMCCIEIOBAHUS, MPOEKTAa, CaMOCTOSTEIHHO
BBIOMpPATh (popMar BBHICTYIJICHHUS ¢ YYETOM 3a]1ay MPE3eHTALUN U 0COOEHHOCTEH ay JTUTOPHH.

PerynsiTUBHbIE YHUBepPCAJIbHbIE yUeOHbIe AeficTBUS

Camoopranusanus:

COCTABJIATH IUIAH, AITOPUTM PEUICHUS 33]]a9, BBIOUPATh CIIOCOO PEHICHUS C YYETOM UMECIOIIUXCS PECYpCOB
U COOCTBCHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh M KOPPEKTHPOBATH BAPWAHTHI PEHICHUN C y4ETOM HOBOM
UHGOPMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH MHTEJIEKT:

BJIJICTh HABBIKAMH TIO3HABATEIBHON Pe(ICKCHH KaK OCO3HAHHS COBEPUIAEMBIX JCHCTBUI U MBICIUATEIBHBIX
MIPOIIECCOB, UX PE3YIBTATOB, BIAJIETh CIIOCOOAMHU CaAMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIlecca U pe3ysibTaTa perieHHs
MaTeMaTHYEeCKOM 3a1a4u;



NpeIBUAETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHKHYTb IIPH PELICHWH 3alladd, BHOCHTb KOPPEKTHBHI B
JIeSITEIIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, AaHHBIX, HAHICHHBIX OINOOK, BBISBICHHBIX TPYIHOCTEH;

OLICHNBATh COOTBETCTBHE pe3yjbTaTa LN W YCIOBHAM, OOBACHATH NPHYHMHBI JIOCTHOXKCHUS WIN
HEJOCTIDKCHHS Pe3yJIbTaTOB JEeATeIbHOCTH, HAXOIUTh OMIMOKY, 1aBaTh OLEHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eAATEILHOCTD:

MOHMMATh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMaHAHOW U WHANBUIYaIbHON PaOOThI MIPH PEIICHUH Y4eOHBIX
3ama4, INPUHEMATh LeJIb COBMECTHOW JESATENbHOCTH, IUIAHMPOBATH OPTraHHU3alUI0 COBMECTHOH paboThI,
pacnpesensiTh BHUABI pabOT, JIOroBapHBaThCs, OOCYXKIaTh MpolLecc M pe3ysbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIIO/ICH;

YYacTBOBaTh B IPYMIIOBBIX (hopMmax paboTsl (00cyx)aeHus, 00OMEeH MHEHHH, «MO3TOBEIE IITYPMBI» W MHEIE),
BBIIIOJIHATH CBOIO 4YacTh PabOTHl M KOOPIMHHUPOBATH CBOU IEHUCTBUS C IPYIMMH WICHAMH KOMaHHBI, OLCHHBAThH
Ka4eCTBO CBOETO BKJIa/la B OOIIUI NPOIYKT 110 KPUTEPHUSIM, COPMYIINPOBAHHBIM yYaCTHUKAMH B3aHMOJICHCTBHS.

HNPEIMETHBIE PE3YJIbTATBI

K xon1y 10 knacea oOyuaromuiicss HayuuTCA:

e CcBOOOZHO ONMEPHPOBATH OCHOBHBIMH TNOHATHAMH CTEPEOMETPHH IPU PEMICHHM 3a7ad ¥ IPOBEACHUU
MaTeMaTHYECKUX PACCYXKACHUH;

e  IPUMEHATh aKCUOMBI CTEPEOMETPUU U CIEJACTBUS U3 HUX NPH PEIICHUH FeOMETPHUECKUX 3a7ay;

e  KIacCH(UIMPOBATh B3aMMHOE PACIIOIOXKEHHE NMPSIMBIX B MPOCTPAHCTBE, INIOCKOCTEH B NPOCTPAHCTBE,
HOPAMBIX H IUIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOMHO OMNEpUPOBATh MOHATHSIMH, CBS3aHHBIMH C yIJIaMH B IIPOCTPAHCTBE: MEXIy NPSAMBIMH B
MPOCTPAHCTBE, MEX Y MPSIMOM U INIOCKOCTBIO;

e  CcBOOOIHO ONEPHPOBATH NOHATUSAMH, CBA3aHHBIMU C MHOTOTPAaHHUKaMH;

e cBOOOMHO pacmo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (MpHU3Ma, MUpaMUAa, HPSIMOYTOJIBHBIN
napajienenumnes, Kyo);

e  KIaccU(UIMPOBATH MHOTOTPAaHHUKH, BBIONPAsk OCHOBAHUS IS KJIaCCU(HUKALINIL;

e CcBOOOJIHO ONEPHUPOBATH MOHATHAMH, CBSI3aHHBIMU C CEY4EHUEM MHOTOTPAHHHUKOB MIOCKOCTHIO;

e  BBINOJHATH IApAJUIEIbHOE, LEHTPAJIHHOE U OPTOrOHAIBHOE NPOEKTHPOBaHHME (GUIYp Ha IUIOCKOCTS,
BBITIOJTHATH N300pakeHUs (GUTyp Ha IUIOCKOCTH;

®  CTPOUTH CCUCHHS MHOTOTPAHHHUKOB PAa3JIMYHBIMH METOAMH, BBIIOJIHATE (BHIHOCHBIE) INIOCKUE YEPTEKH
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUT'Yp: BUJ CBEPXY, COOKY, CHU3Y;

®  BBIYNCIATH IUIOUIAZM ITOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpH3Ma, MHpaMHJa), TEOMETPUIECKHX Tel C
npUMeHeHneM (hopMyI;

e  cBOOOIHO ONEPUPOBATH MOHATHAMHU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh CHMMETPHH,
LEHTP, OCh U IJIOCKOCTh CUMMETPHUU (QUTYPHI;

e  CcBOOOJHO ONEPHPOBATH NOHATUSIMH, COOTBETCTBYIOIMH BEKTOPaM M KOOPJMHATAM B IPOCTPAHCTBE;

e  BBINOJHATH ACHCTBUA HaJl BEKTOPaMH;

e pemaTh 33JaYM Ha JO0KA3aTEIbCTBO MATEMaTHUECKHX OTHOILICHHH M HaXOXKICHHE TI'€OMETPHUECKUX
BEIMYMH, NPUMEHSS M3BECTHBIE METOABI NPH PEIIEHHMM MAaTeMAaTUYECKUX 3a]a4 MOBBILIEHHOTO H
BBICOKOT'O YPOBHS CJI0’KHOCTH;

e MPHUMEHATH MPOCTEHIINE NMPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBI INPH
pELIEHNH CTEPEOMETPUUECKUX 3a1a4;

e U3BJICKaTh, IPeoOpPa3OBHIBATE W  HHTEPIPETHPOBATh  HMHPOPMAIMIO O  NPOCTPAHCTBEHHBIX
reoMeTpUuecKuX (QUrypax, NpeICTaBICHHYIO Ha YepTekax U PUCYHKAX;

e TPUMEHATH IOJyYCHHbIE 3HAHUS Ha TPAKTHKE: CPaBHMBATh M AHAJIM3UPOBATh PEaJbHBIC CUTYAIUH,
NPUMEHSTh M3YYCHHBIC IOHSTHS B IPOLECCE IOMCKA PELIEHHsS MaTeMaTHYecKHn COpMYIHMPOBAHHON
poOJIeMbI, MOJEIUPOBATh pPEaTbHBIE CHTYyallHd Ha S3bIKE T'€OMETPHUH, HCCIENOBAaTh IIOCTPOCHHBIE
MOJIEIN C WCIIONB30BAHWEM TEOMETPHYECKMX TOHSATHH M TEOpeM, amnmapara anreOphl, pemaTh
MPaKTUYECKHE 3a/1a4H, CBSI3aHHBIE C HAXOXKACHUEM F€OMETPUUECKUX BEIHYHH;

®  UMETh NpeJCTaBIeHHsI 00 OCHOBHBIX ATamax Pa3BUTHS I'€OMETPUHM KaK COCTaBHOW 4acTH (yHIaMeHTa
Pa3BUTHS TEXHOJIOTHIA.

K xonmy 11 kaacca oOyyaromuiicss HayquTcs:

e  CBOOOZHO ONEPHPOBATH IMOHATHSIMH, CBSI3aHHBIMHM C IHMIMHAPHYECKOH, KOHHUECKOH M CQepHyecKoi
MTOBEPXHOCTSAMH, OOBSICHITH CTIOCOOBI TTOTYICHHUS;

e  ONEepPUPOBATH NOHATHSIMH, CBSI3aHHBIMH C TEIaMHU BPAIICHUS: IUIHHIPOM, KOHYCOM, c(hepoit 1 mapom;

e  pacro3HaBaTh TeNa BpamleHus (LMIMHAP, KOHYC, cepa U map) U OOBICHATH CIOCOOBI MOJYYEHUs Tell
BPAICHAS;

e  Iaccu(pUIIPOBATH B3aNMHOE PACIOI0KEHUE c(Hephl U IUIOCKOCTH;



BBIUMCIIATh BEIMYMHBI 3JIEMEHTOB MHOTOTPAaHHHKOB M TEN BpameHWs, OO0BEMBI M IIIOMAAN
MOBEPXHOCTE MHOTOIPAaHHUKOB ¥ TeJI BPALCHUS, TEOMETPHUECKUX TeJl C IPUMEHEHUEM (hOpMYT;
CBOOOIHO OMEPHUPOBAThH MOHATHAMH, CBI3aHHBIMU ¢ KOMOMHAIMAMHE TEJ BPAILICHNUS! 1 MHOTOTPAaHHUKOB:
MHOTOTPaHHUK, BIIUCAHHBIN B chepy M ONMHCAHHBIA OKOJIO cdepsl, cepa, BIUCAHHASI B MHOTOTPaHHUK
WY TEJIO BpaIllCHHS;

BBIYHCIISATH COOTHOLICHHS MEXKY TUIOMIASIMH TIOBEPXHOCTEH M 00bEMAaMU MOJOOHBIX TelT;

n300paXkaTh W3y4aeMble (UTYPHI, BBITIONHATH (BBIHOCHBIC) IUIOCKHE YEPTEKH M3 PUCYHKOB IPOCTBIX
00BEMHBIX QUTYp: BH] CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJl BPAILCHHUS;

W3BJIEKaTh, WHTEPIPETHPOBAaTh M  NpeoOpa3oBbIBaTh  MHGOPMALMIO O  MPOCTPAHCTBEHHBIX
TeOMETPUYECKHX (Purypax, MpeAcTaBICHHYIO Ha YePTEXaxX U PUCYHKaX;

CBOOO/IHO OTIEpHUPOBATH MOHITHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJIHATH OTIEPAIi HajJ BEKTOPAMHU;

3aJaBaTh INIOCKOCTh YPAaBHEHUEM B IEKapTOBOH CHCTEME KOOPIMHAT;

pelnIaTe TeOMETPHUIECKUE 33/1a41 Ha BHIYMCICHNE YITIOB MEXIY NPSAMBIMH U IUNIOCKOCTSIMHU, BBIYHCIICHHE
paccTOsIHUM OT TOYKHU JIO0 TUIOCKOCTH, B IIEJIOM, HA PUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METOJa NpH
pelIeHUH;

CBOOOZHO ONEPHpPOBATh MOHSTHSAMHM, CBSI3aHHBIMH C JBIDKCHHEM B IIPOCTPAHCTBE, 3HATh CBOWCTBA
JBYDKCHUI;

BBIMOJIHATh HM300paKCHUS MHOTOTPAHHUKOB M TEJ BpalllCHUs TMPH MapauIeIbHOM IEpeHoce,
HEHTPAIFHON CHMMETPHH, 3€pKaJIbHON CHMMETPHH, NIPH IOBOPOTE BOKPYT HPSAMOMH, IpeoOpa3oBaHMsA
IOJ00uS;

CTPOUTh CCUEHHUS MHOTOTPAaHHMKOB U Tel BpallleHUs: CeYeHHs LWIMHApa (TMapaulelbHO U
MEPIEHANKYISIPHO OCH), CEYEHHs KOHyca (TapajieIbHbIe OCHOBAHUIO U MPOXOASIINE Yepe3 BEpIINHY),
CEUYCHUS 1Iapa;

UCIIOJIb30BaTh METObI MOCTPOEHHSI CEUYEHHH: METOJ CJEJOB, METOJ BHYTPEHHEro IMpPOCKTUPOBaHMUS,
METO/I IepeHOca CeKyIIei I0CKOCTH;

JIOKa3bIBaTh TEOMETPHUUCCKHE YTBEP)KICHIS;

NPUMEHSTh TeoMeTpudecKkue (GaxkThl JJs pelleHHs CTEePEeOMETPHYECKUX 3ajad, Ipearosararoiinx
HECKOJIBKO IIIaroB PELICHUs, €CIM YCJIOBHS IPUMEHEHUS 3a1aHbl B SBHOW U HESIBHOU (opMe;

pemiate 3ajaund Ha JI0KAa3aTeNbCTBO MATEMaTHYECKMX OTHOLICHHH W HAaXOXICHHE T€OMETPHUYECKUX
BEJINYUH;

MPUMEHATh IIPOTPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH PELICHHH
CTEpPEOMETPHUECKHX 3371a4;

NPUMEHSATH TOJy4YEeHHbIE 3HAHWS Ha NPaKTHKE: CPaBHHWBATh, aHAJIM3MPOBATh W OLCHWBATh peajbHbIC
CUTyalluv, HNPUMCHATHL HU3YUCHHBIC IIOHATHA, TCOPEMBI, CBOICTBa B Mponecce IMOUuCKa PpCUICHUA
MaTeMaTHueckn c(opMyInpoBaHHONH IPOOIEMBI, MOJIEIMPOBATh peaJbHBIE CUTYyallMd Ha S3bIKE
TEOMETPUH, HCCIEI0BaTh IOCTPOCHHBIE MOJENIH C HCIHOJIb30BAHUEM T'€OMETPUYECKHX HOHITHH H
TEeopeM, ammapara aireOpbl, pelaTh NPaKTHYeCKHWe 3aJaud, CBS3aHHBIE C HAXOXKICHHUEM
r€OMETPUIYCCKUX BCIIMYNH;

MMETh TPE/CTAaBICHUsI 00 OCHOBHBIX 3Tamax Pa3BUTHS I€OMETPUHM KaK COCTaBHOW YacTH (yHIaMeHTa
Pa3BUTHUS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC

Ne
n/n

HaumMeHoBaHHe pa3fesioB H TeM
NMPOrpaMmbl

KoauuecTBo yacoB

Bcero

KonTpoabHsbie
padoThI

IIpakTHyeckue
padoTHhI

DJIEKTPOHHBIE
(uudposkie)
o0pa3oBare/ibHbIE

pecypcsl

Bgenenue B crepeomeTputo

23

https://ege.sdamgia.ru/
https://infourok.ru/

https://fipi.ru/
https://uchi.ru/

B3aumHoOe pacnonoxeHue npsmbix B
IPOCTPaHCTBE

https://infourok.ru/
https://ege.sdamgia.ru/

https:/fipi.ru/
https://uchi.ru/

ITapanienbHOCTb MPSMBIX U IJIOCKOCTEHN B
IIPOCTPAHCTBE

IlepneHAUKyYIAPHOCTD NPSIMBIX U IUIOCKOCTEH
B [IPOCTPAHCTBE

Yriab1 1 paccTOsIHUSA

MHororpasHuKu

BexTopsl B mpocTpaHcTBE

IToBTOpeHue, 0000IIEHUE U CHCTEMATH3ALUS
3HaHUH

25

16

12

https://infourok.ru/
https://fipi.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://ege.sdamgia.ru/
https:/fipi.ru/
https://infourok.ru/
https://fipi.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https:/fipi.ru/
https://ege.sdamgia.ru/
https://uchi.ru/
https://infourok.ru/
https://ege.sdamgia.ru/
https://uchi.ru/
https://infourok.ru/
https://uchi.ru/

OBIIEE KOJIMYECTBO YACOB I1O [TIPOTPAMME

102



https://ege.sdamgia.ru/
https://infourok.ru/
https://fipi.ru/
https://uchi.ru/
https://infourok.ru/
https://ege.sdamgia.ru/
https://fipi.ru/
https://uchi.ru/
https://infourok.ru/
https://fipi.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://ege.sdamgia.ru/
https://fipi.ru/
https://uchi.ru/
https://infourok.ru/
https://fipi.ru/
https://ege.sdamgia.ru/
https://uchi.ru/
https://infourok.ru/
https://fipi.ru/
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https://uchi.ru/
https://infourok.ru/
https://uchi.ru/

11 KJIACC

HaunMeHoBaHMe pa3aesioB U TeM

KoauuecTBo yacoB

JJieKTpOHHbIE (HU(ppoBHIE)

Ne i/ KoHTpobHbIe IpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
https://ege.sdamgia.ru/
1 AHanuTHueCcKas TeOMETpHs 10 1 https://infourok.ru/
https://infourok.ru/
2 OO6BbEM MHOTOTpaHHHKA 17 1 https://infourok.ru/
https://infourok.ru/
3 Tena BpareHus 12 1 https://infourok.ru/
https://uchi.ru/
[Tnomany moBepXHOCTH B 00BEMBI https;//!nfourOk'rU/
4 KpYLIBIX TO 9 1 https://mfo_urok.ru/
https://infourok.ru/
5 JIBrokeHust 4 1 https://infourok.ru/
https://uchi.ru/
6 Hosopere, 06O6meHPvIe " 16 2 https://infourok.ru/
CHUCTEMATHU3alMs 3HAHUU
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 7 0



https://ege.sdamgia.ru/
https://infourok.ru/
https://uchi.ru/
https://infourok.ru/
https://infourok.ru/
https://uchi.ru/
https://infourok.ru/
https://infourok.ru/
https://uchi.ru/
https://infourok.ru/
https://infourok.ru/
https://uchi.ru/
https://infourok.ru/
https://infourok.ru/
https://uchi.ru/
https://infourok.ru/

IHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE NIpaBMIa H300paKeHUs Ha
PHCYHKE IJIOCKOCTH, MapaJUIeIbHBIX IPSMBIX
(0Tpe3KoB), cepeIHBI OTpe3Ka

IlonsTus crepeoMeTpuu: TOUKA, IpsiMasl,
TJIOCKOCTBH, MPOCTpaHcTBO. OCHOBHBIE
MpaBujIa H300paKCHHS HA PUCYHKE
TUIOCKOCTH, apaJUICIbHBIX NPAMBIX
(0Tpe3KoB), CepeIMHbBI OTpe3Ka

IousTUs: MepeceKaouecs MIOCKOCTH,

nepeceKaIuecs: NPsiMasi M MJI0CKOCTh;
MOJIYPOCTPAHCTBO

KoauuecTBo yacoB

Bcero

KonrtposabHbie
padoThI

Ipakrnueckue
padoTsI

Jara
H3y4YeHHusI

iieKTpOHHBbIE NH(POBbIE
o0pa3oBare/ibHbIE

pecypcsbl

https://uchi.ru

[onsTHSA: IEpeceKaronIrecs MIOCKOCTH,
HepeceKaromrecs npsiMasi M II0CKOCTb;
MOJYTIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHNe MPOCTEHIITIX
MPOCTPAaHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX OOBEKTOB
MHororpaHHUKH, H300pakeHNe MPOCTEHIITIX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIHUX 00HEKTOB

https://resh.edu.ru/
http://videoportal.rcokoit.ru/

AXCHOMBI CTCPCOMETPUU U IEPBLIC
CJIICACTBHA U3 HUX

AKCHOMBI CTEpEOMETPHH H TIEPBEIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
caeacTBus u3 HUX. CrocoObl 3aaHus
NPSIMBIX ¥ TUIOCKOCTEH B MIPOCTPAHCTBE.
O0603HaueHUS TPSIMBIX U TUIOCKOCTEH



https://uchi.ru/
https://resh.edu.ru/
http://videoportal.rcokoit.ru/

M3ob6pakeHne cedeHuil mupaMuabl, Kyoa u

MPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 ux péopa.

N3006paskeHue nepeceueHusl MOTyYCHHBIX
wiockocTeil. PackpaiBaHue nocTpoeHHBIX
CEYCHUI pa3HbIMU [[BETAMU

N3o06pakeHne cedeHuil mupaMuabl, Kyoa u

MPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux péopa.

W3o0pakeHue nepeceyeHust morydeHHbIX
Iw10cKocTell. PackpamyBaHue OCTPOCHHBIX
CEYCHHUH Pa3HBIMU LIBETaMU

N3o0paxkeHne cedeHn mupaMuabl, Kyoa u

MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux péopa.

N3o0pakeHne nepeceueHuns MOy IeHHBIX
I10cKoCTel. PackpamyBaHue NOCTPOCHHBIX
CEYCHUN Pa3sHBIMU LIBETaMU

N3o0paxkeHne cedeHni mupaMuabl, Kyoa u

MPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 ux péopa.

N3006paskeHue nepecedeHus MOTyYeHHbBIX
mwiockocTeil. PackpamyBaHue nocTpOeHHbIX
CEUYEHUI pa3HbIMU LIBETAMU

MerToz cieoB Ui TIOCTPOCHUS CEUCHHI

MeTon cjieioB /15l NOCTPOEHUs CeYeHH .
CaoiicTBa nepeceyeHuil NPAMbIX U
ILIOCKOCTei

https://uchi.ru/
https://resh.edu.ru/
http://videoportal.rcokoit.ru/

Mertoz cies0B JUIs TIOCTPOCHNUS CEUEHHH.
CBoiicTBa epeceueHU IPsSMBIX U
IUIOCKOCTEH

TTocTpoenue ceueHmii B mupamue, Kyoe mo
TpéM Toukam Ha p€opax. Coznanue
BBIHOCHBIX qepTemeI‘/’I " 3aIIMCh 11aroB
HOCTPOECHHUS

ITocTpoenue ceueHmii B mupamuie, Kyoe mo
TpéM ToukaM Ha p€opax. Coznanue
BBIHOCHBIX UEPTEXKEH U 3aIHCh IIIaroB



https://uchi.ru/
https://resh.edu.ru/
http://videoportal.rcokoit.ru/

HOCTPOCHHS

ITocTpoeHue ceueHmi B mupamMue, Kyoe mo
TpéM TouKaMm Ha p&€bpax. Cozmanue
BBIHOCHBIX UEPTEXKEH U 3aIHCh IIIaroB
MOCTPOCHHS

ITocTpoeHue ceueHmi B mupamMue, Kyoe mo
TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX 4YepTeXel U 3al1Ch I1aroB
MOCTPOCHHS

[ToBTOpenue mnanumetpun: Teopema o
MPONOPLUHOHAIBHBIX oTpe3kax. [logobue
TPEYroJIbHUKOB

IloBTOopenue mianumerpuu: Teopema
Menenas. PacueTrsl B ce4eHUNAX Ha
BBIHOCHBIX YepTeskax. Mcropusi pa3BuTus
IUIAHUMETPHUU U CTepeoMeTPUM

https://infourok.ru/

https://resh.edu.ru/

http://videoportal.rcokoit.ru/

KontponsHas padora "AKCHOMEI
crepeomeTpun. Ceuenus"

B3auMHOe pacnosnoxeHue NpsiMbIX B
npoctpaHcTBe. CKpeluBaonIfecs npsMele.
IIpu3Haky CKpemUBarOMXCS IPSIMBbIX.
[NapannenbHble IPSIMBIE B ITPOCTPAHCTBE

Teopema o cyliecTBOBaHUU U
€JJMHCTBEHHOCTH NIPSIMOi1 NapaJlIeIbHON
JIAHHOW IIPSIMOM, IIPOXOASILLEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JISKALLEH HA JTaHHOU
npsmoi. JleMMa o nepecedyeHun
NapaUICIIbHBIX IPAMBIX IIJIOCKOCTBIO
ITapannensHOCTB TpeX MpsMBbIX. Teopema o
TpEX NapajuleNbHbIX NPsAMbIX. Teopema o
CKPEIIMBAIOIIMXCS IPSIMBIX

[MapannensHoe npoexTHpoBanue. OCHOBHBIE
CBOICTBA MapasieIbHOr0 MPOSKTHPOBAHNUSI.
N3zo0paxeHue pa3HbIX GUryp B



https://infourok.ru/
https://resh.edu.ru/
http://videoportal.rcokoit.ru/

napajuleIbHOM POEKIUU

LenrpanbHast mpoekuus. Yroa ¢
COHAIPABIECHHBIMHA CTOPOHAMH. YTOJI MEXILY
HPSMBIMH

3agaun Ha JOKA3aTENIbCTBO U MCCIEOBAHUE,
CBSI3aHHBIE C PACIIOJIOKESHUEM TPSIMBIX B
MPOCTPAHCTBE

IlonsTHA: NapamienbHOCTh NPSIMON U
IUIOCKOCTH B TIpocTpaHcTBe. [Ipu3Hak
HapaJuleIbHOCTU NPSIMOM U MIOCKOCTH.
CaoiicTBa mapamieabHOCTH MPSIMOM 1
IUIOCKOCTH

['eomerpuueckue 3a1aqyl Ha BHIYUCICHHE U
JI0Ka3aTeIbCTBO, CBA3AHHBIC C
NapaJUIeIEHOCTIO IPSIMBIX U IUIOCKOCTEH B
HPOCTPAHCTBE

[TocTpoeHue cedeHust, POXOAAIIETO Yepe3
JIAHHYIO TIPSIMYIO Ha YepPTEeXe U
napajuleIbHOro Ipyrou npsimon. Pacuér
OTHOIIEHUI

[TapannenbHast poeKIys, IPUMEHEHHE IS
MOCTPOCHHUS CeUeHHU Ky0a 1
napajuienenunena. CpoicTaa
napajuieNieunea 1 IPU3MBI

ITapannensHsie wiockocTu. Ilpr3nakn
MapajIeIbHOCTH JIBYX TIOCKOCTEH

Teopema o napasuieIbHOCTU U
€JMHCTBEHHOCTH IJIOCKOCTH, IPOXOAsIEeN
yepes TOUKY, HE MPUHAJJIeKAILYI0 TaHHON
IUIOCKOCTH U CICACTBHS U3 HEE

CaoiicTBa napanienbHbIX INIOCKOCTEN: 0
HapaIelbHOCTH NPSIMBIX IEpECeUeHHs npu
HEepeCceueHNH! ABYX MapajlIeIbHbIX
IUIOCKOCTEH TpeThe




CBoiicTBa mapawIeNbHBIX INIOCKOCTEH: 00
OTpe3Kax MapauleNbHbIX NPSIMBIX,
3aKIIFOYEHHBIX MEKAY MapaJuIeIbHBIMH
TUIOCKOCTSIMH; O TIEPECEUSHHH MPSIMOH C
JBYMsI ITapaJlIebHBIMH [UIOCKOCTSIMH

IMoBropenue: Teopema Iudaropa Ha
MIOCKOCTH

IloBTOpEHUE: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://resh.edu.ru/

http://videoportal.rcokoit.ru/

CpoiicTBa Ky0a U MPSIMOYTOIHHOTO
napanjiesenumnena

Brruncnenue IiuH OTpe3KOB B KybOe u
HIPSAMOYTOJIBHOM Mapaielenune/e
IlepneHIUKYISIPHOCTD NIPSIMOU U IUVIOCKOCTH.
IIpu3Hak NepneHIUKYJIIPHOCTH IPSIMOX U
IJIOCKOCTH

[epneHaAUKYIIPHOCTD NPSMOH U TNIOCKOCTH.
[Ipu3Hak neprneHauKyIIpHOCTH NPSMOI 1
TUIOCKOCTH

Teopema o cyliecTBOBaHUU U
SIMHCTBCHHOCTH IPSMOM, IPOXOISIILH uepes
TOYKY MPOCTPAHCTBA U MEPIICHANKYISIPHON K
TUTOCKOCTH

IInockocty U nepneHANKYJIAPHBIE UM
IIPsIMbIE B MHOTOTPaHHHUKAX

IInockoctu u NEPICHAUKYISIPHBIC UM
MpsAMbIC B MHOTOTpaHHUKAX

Ilepnenaukynsap u HaknoHHas. [TocTpoenue
HNEPHEHIUKYISAPA U3 TOUKH Ha MPSIMYIO
[lepnenankynsap u HaknoHHas. [locTpoenue
NEePIEHANKYIAPA U3 TOYKH Ha IPSMYIO

https://ege.sdamgia.ru/

Teopema 0 TpEX MepHEeHAUKYIApax (mpsMast u
oOparHast)



https://resh.edu.ru/
http://videoportal.rcokoit.ru/
https://ege.sdamgia.ru/

Teopema o Tpéx nepneHIUKyYIApax (IpsaMas 1

obpaTHast)

Y101 MEXIy CKPEIMBAIOIIUMUCS TPSIMBIMA

IMonck mepneHANKYJISPHBIX NPSIMBIX €

https://ege.sdamgia.ru/

5 MOMOIIBIO NEPIEHINKYISPHBIX .
m N PHEHAMIYISP https://ege.sdamgia.ru/
TLUI0CKOCTEl
6 OpToroHajibHOE NPOEKTHPOBaHHE
MocTpoenne ceuennii Kyda, MPU3MBI, https://resh.edu.ru/
7 NPaBUJIbHOI MAPAMUIBI ¢ TOMOIIBIO http://videoportal.rcokoit.ru/
OPTOrOHAJILHOI NPOEKIHH
IMocTpoeHue ceuennii Kyd6a, NpU3MbI .
8 P . yoa, up ’ https://ege.sdamgia.ru/
NMPaBHJIbHO MUPAMHUIBI C TIOMOIIbLIO .
P N P A m https://ege.sdamgia.ru/
OPTOroOHAJILHOM MPOEKIAH
CuMMeTpusi B IPOCTPAHCTBE ..
P poctp https://fipi.ru/
9 OTHOCHTEJIbLHO IIockocTH. IL1ocKkocTH .
N https://ege.sdamgia.ru/
CHMMeETPHii B MHOTOTPAHHHUKAX
IIpu3Hak nepneHAUKYJISAPHOCTH NPAMOM U .
10 P PHCIIHIYLID P https://uchi.ru/
MJIOCKOCTH KaK CJIe/ICTBHE CHMMETPUHU
IIpaBuabHBbIE MHOTOTPAHHUKH. Pacuér https://resh.edu.ru/
11 P . P ) http://videoportal.rcokoit.ru/
PACCTOSIHMIA OT TOYKH /10 MJIOCKOCTH
12 IpaBuabHbIE MHOTOTPaHHUKH. Pacuér https://uchi.ru/
PACCTOSIHMIA OT TOYKH 10 MJIOCKOCTH https://ege.sdamgia.ru/
Cnoco0bl ONyCTUTH NEePNEeHAUKYISAPHI:
13 CHMMeETPHsi, CABUI TOUYKH 110 https://uchi.ru/
napaJjjie/ibHOM NpsIMOM
14 CaBur no HenapaJijieIbHOI NPsIMOii, https://infourok.ru/

H3MEHEHHE PACCTOSTHMIA

KonTtponsHas padora "B3anmuoe
pacrosoXeHue MPSIMBIX U IJIOCKOCTEH B
npocTpaHcTBe"

IIoBTOpEHUE: yroa Mex Ly NpsIMBIMU Ha

IUIOCKOCTH, TODUTOHOMETPHA B IIPOU3BOJIBHOM

TPEYTOJIBHIKE, TEOpEMa KOCHHYCOB

https://ege.sdamgia.ru/



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
http://videoportal.rcokoit.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://fipi.ru/
https://ege.sdamgia.ru/
https://uchi.ru/
https://resh.edu.ru/
http://videoportal.rcokoit.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://uchi.ru/
https://infourok.ru/
https://ege.sdamgia.ru/

IIoBTOpEHUE: Yroa Mexy
CKPELUBAIOIUMUCS MIPIMBIMU B
IPOCTPAHCTBE

I'eomeTpuueckre METOAbI BEIYHCICHUS yTiia
MEKAy MPSIMBIME B MHOTOTPaHHUKAX
JIByrpanHslil yrosn. CBOWCTBO JMHEHHBIX
YTJIOB ABYTPaHHOTO yTrja

IeprienaukymnsapHsle miockocTu. CBOHCTBa
B3aMMHO NEPIEHANKYISIPHBIX INIOCKOCTEH

IIpu3Hak neprneHIuKyIIPHOCTH TNIOCKOCTEH;
TeopeMa O MPSMOH NepeceyeHust ABYX
IUIOCKOCTEH MEePIIEHANKYIISIPHBIX TPEThEH
TUIOCKOCTH

IIpsiMoyronbHBIN apanienenumnen; Kyo;
HU3MEpEHUs], CBOUCTBA IPAMOYTOJILHOTO

napajulesienunea

Teopema 0 AuaroHany NpsIMOYroJbHOTO
napajuleNielIuIe ia v CIeICTBUE U3 Heé

CrepeoMeTpuyuecKne U MPUKJIAAHbIE
3aJa4H, CBSI3aHHbIE CO B3AUMHBIM
pacnosoKeHueM NMPSAMBIX H IVIOCKOCTH

IToBTOpEHUE: CKPEIIMBAIOIINECS TIPSIMBIE,
napajuieNbHbIE TII0CKOCTH B CTaHIAPTHBIX
MHOT'OTpaHHHKAX

[Tapa mapanaensHBIX IUIOCKOCTEH Ha
CKPEIMBAIOIINXCS TPSMBIX, PACCTOSHUE
MEXIy CKPEIIMBAIONUMHUCS IPSIMBIMU B
MIPOCTBIX CUTYaILUsIX

https://resh.edu.ru/
http://videoportal.rcokoit.ru/

https://fipi.ru/

Paccrosaue ot Toukn J0 IIIIOCKOCTH,
paccTosiHue OT HpHMOﬁ J0 IIIOCKOCTH

https://uchi.ru/

BrluuciieHue paccTosIHUM Mexay
CKPEIIUBAIOIIUMHUCS IIPSIMBIMHU C IIOMOILBIO
HNEepHEHUKYIISIPHOM IIIOCKOCTU

https://infourok.ru/



https://resh.edu.ru/
http://videoportal.rcokoit.ru/
https://fipi.ru/
https://uchi.ru/
https://infourok.ru/

TpéXrpaHHblil yros, HepaBeHCTBA 1JIs1
TpexrpaHHbix yriaos. Teopema Iludaropa,

https://fipi.ru/

15 https://infourok.ru/
Te(:peMbl KOCHHYCOB H CHHYCOB /115l httos:/Jege.sdamaia.ru/
TPEXTPaHHOTO yrja

16 DaeMeHThI cepuyecKoii reoMeTpHm: https://r_esh.edu.ru/ _
reogesnyecKue JUHUU Ha 3emiie http://videoportal.rcokoit.ru/
KonTtpomnbHas paborta "YTiabsl u paccTossHUS"

Cucremaru3ans 3HaHUH "MHOTOTpaHHHUK H
€ro 3JIEMEHTHI"

ITupamuna. Buast nupamuy. IIpaBunsHas
mUpamMuIa

ITpusma. IIpsiMas U HaKJIOHHAs IPU3MBL.
IIpaBuibHas npusma

IIpsimoii mapannenenunen, NpsIMOYTrOJIbHbII
mapajsieNienume, Kyo

Beinykiible MHOrOrpaHHUKd. Teopema
Diinepa

Boinykiibie Muororpannuxku. Teopema https://fipi.ru/

17 Diiaepa. [paBuibHbIE U MOJYTPABUIbHbIE https://infourok.ru/
MHOTOTrPAHHUKH https://ege.sdamgia.ru/
KonTtponsHas pabora "MHororpanauku”

IlonsiTHe BEKTOpPA HA MJIOCKOCTH H B w

18 npoctpancTBe https://infourok.ru/

https://ege.sdamgia.ru/

19 Cymma BekTOpOB https://infourok.rLf/

https://ege.sdamgia.ru/
https://uchi.ru/

20 Pa3HoCTh BEKTOPOB https://resh.edu.ru/

http://videoportal.rcokoit.ru/

21 Mpasuio napauienenumnena https://mfourok.ru_/

https://ege.sdamgia.ru/
https://infourok.ru/

22 YMHOKeHHE BEKTOPA HA YHCJI0

https://ege.sdamgia.ru/



https://fipi.ru/
https://infourok.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
http://videoportal.rcokoit.ru/
https://fipi.ru/
https://infourok.ru/
https://ege.sdamgia.ru/
https://uchi.ru/
https://infourok.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://ege.sdamgia.ru/
https://uchi.ru/
https://resh.edu.ru/
http://videoportal.rcokoit.ru/
https://infourok.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://ege.sdamgia.ru/

Pa3nosxxenue BekTOopa mo 6a3zucy Tpéx

23 BEKTOPOB, He JIeXKAIUX B OTHOI 1 https://uchi.ru/
MJIOCKOCTH
24 CkansipHoe nmpou3BeIeHne 1 https://infourok.ru/
BolunciieHHe yriia MeK1y BEKTOpaMu B https:/fipi.ru/

25 npocTpancTae 1 httpg//r_esh.edu.ru/ _
http://videoportal.rcokoit.ru/

26 Mpocreiimme 3a1a4n ¢ BEKTOPaMu https://infourok.ru/

27 IIpocreiinue 3a1a4u ¢ BEeKTOpaMu https://fipi.ru/

28 IIpocTeiimmue 3axa4u ¢ BEeKTOpPaMHu 1 httpsillinfourok.ru_/
https://ege.sdamgia.ru/

29 Ipocreiinue 3a1a4u ¢ BEeKTOPaMu 1 https://uchi.ru/
https://uchi.ru/

30 O00011IeHNE U CUCTEMATU3ALM 3HAHUN 1 https://resh.edu.ru/
http://videoportal.rcokoit.ru/

31 O00011IcHIE ¥ CUCTeMAaTH3aIMsI 3HAHUH https://infourok.ru/

32 HroroBasi KOHTPOJILHAs PadoOTa

33 HToropasi KOHTpoJIbHasi padoTa
https://uchi.ru/

34 O0001IeHIE ¥ CHCTeMAaTH3aIHsI 3HAHUH 1 https://infourok.ru/
https://ege.sdamgia.ru/

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



https://uchi.ru/
https://infourok.ru/
https://fipi.ru/
https://resh.edu.ru/
http://videoportal.rcokoit.ru/
https://infourok.ru/
https://fipi.ru/
https://infourok.ru/
https://ege.sdamgia.ru/
https://uchi.ru/
https://uchi.ru/
https://resh.edu.ru/
http://videoportal.rcokoit.ru/
https://infourok.ru/
https://uchi.ru/
https://infourok.ru/
https://ege.sdamgia.ru/

11 KJIACC

KoauuecTBo yacoB

DJIeKTPpOHHBIe NU(POBLIE

e Tema ypoka Kontpoabubie  IIpakTuyeckue Aara o0pasoBaTe/bHbIe
n/n Bcero H3yYeHUs
padoThI padoThI pecypcbl
1 IMoBTOpeHue TeMBI "BhIuncieHue yria 1
MEKIy BEKTOPaMH B MPOCTpaHCcTBe"
https://infourok.ru/
5 IloBTOpeHNE TeMbI "YpaBHEeHHE NPAMOIi, 1 https://uchi.ru/
npoxosiuieii yepe3s 1Be ToUKkn" https://resh.edu.ru/
http://videoportal.rcokoit.ru/
3 YpaBHeHHe IIOCKOCTH, HOPMAJIb, 1 https://infourok.ru/
YPaBHeHHe MJIOCKOCTH B 0TPe3Kax https://uchi.ru/
4 BekTopHoe npousBeneHue 1
5 JluHeiiHble HEPABEHCTBA, JIMHElHOe 1 https://infourok.ru/
NMporpaMMHUpoBaHHe https://uchi.ru/
AHaITUTHYECKHE METOJIBI pacyéra yria 1 https://infourok.ru/
MEXIy IPSIMBIMA B MHOTOTPaHHHUKAX https://uchi.ru/
6 AHaJIUTHYECKHEe METO/bI pacuyéra yrja 1 https://infourok.ru/
MeKIY MJI0CKOCTIMH B MHOTOTPAHHUKAX https://uchi.ru/
7 @opMmy.ia pacCTOSTHUS OT TOYKH 10 1 https://infourok.ru/
IJIOCKOCTH B KOOPAUHATAX https://uchi.ru/
8 Haxo:kaeHue pacCcTOSTHU 0T TOUKH 10 1 https://infourok.ru/
IJIOCKOCTH B Ky0e https://uchi.ru/
9 HaxoxneHue paccTosiHuii OT TOYKH 10 1 https://infourok.ru/
IJIOCKOCTH B MPAaBUJIbHON MupamMuze https://uchi.ru/
10 KonTtpoabHas padora ""AHaJuTH4YecKas 1
reomerpus"
CeyeHuss MHOTOTPaHHUKOB: CTaHIAPTHBIC
IIJIOCKOCTH, IIEPECEUEHUS IPSIMBIX U 1
IJIOCKOCTEN
[MapasenbHble TPSIMBIC U MIOCKOCTH: 1

napajjicJibHbIC CCYCHUA



https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
http://videoportal.rcokoit.ru/
https://infourok.ru/
https://uchi.ru/
https://infourok.ru/
https://uchi.ru/
https://infourok.ru/
https://uchi.ru/
https://infourok.ru/
https://uchi.ru/
https://infourok.ru/
https://uchi.ru/
https://infourok.ru/
https://uchi.ru/
https://infourok.ru/
https://uchi.ru/

[TapannenbHble psIMBIE U IUIOCKOCTH: Pacuér
OTHOILLICHUH

[MTapannensHble IPSIMBIE U TNIOCKOCTH: YTJIBI
MEXXIY CKPEIINBAIOIUMHUCS TTPSIMBIMU
IlepniennuKynspHbIE NPSIMbIE U TNIOCKOCTH:
CTaHJapTHBIE Maphbl NEPIECHIUKYIIIPHBIX
IUIOCKOCTEH U MPSAMBIX, CHMMETPUU
MHOTOIPaHHUKOB

[NeprieHIUKYIApPHBIC IPSIMBIE U TNIOCKOCTH:
TeopeMa O TpeX MEePIeHIUKYISIpax

HepHeHI[I/IKyJIﬂpHLIC MpsAMbIC U TIIIOCKOCTH
BBIYMCJICHHS AJIMH B MHOT'OI'paHHHUKAX

HOBTOpeHI/IeI mIomaan MHOFOyFOHLHI/IKOB,
(dbopMyIBI IS TIIOIIAACH, COOOpaKeHUs
noxoous

[ToBTOpEHUE: IIONIA 1 MHOTOYTOJIBHUKOB,
(dhopMyIIbI IS TJIOIIACH, COOOpaXKeHUs
noxoous

11

[Tomaau ceueHnii MHOrOrpaHHHUKOB:
IUTOIIA M TOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpakeHUs Mo100us

O0BeM Tena. O0beM MPSIMOYTOJIBHOTO
napauiesIenueia

3agauu 00 yaBoeHuu Ky0a, 0 KBaaparype
Ky0a; 0 TPUCEKIUHU yIJjia

https://infourok.ru/
https://uchi.ru/

OO0BEM TIPSMOIT IPU3MBI

CrepeomeTpudecKye 3a/1a4u, CBI3aHHBIE C
BBIUHCIIEHHEM 00BEMOB MIPSIMOHN TPU3MBI

12

[MpuknanHele 3a/1a4u, CBSI3aHHBIE C 00BEMOM
IPSIMOI PU3MBI

Bbruucienue 00bEMOB TeJl ¢ TOMOIIBIO
onpeaeaéHHOro uuTerpaga. Oobém
HAKJIOHHOH NPU3MBI



https://infourok.ru/
https://uchi.ru/

13

Boruncienune 00bEMOB TeJl € IOMOLIbIO
onpeaeaéHHOro uHTerpajga. Ooném
MHPaMHU/IbI

dopmyna 06béMa upaMuasl. OTHOIICHHE
00BEMOB TIHpaMH]] ¢ OOIIUM YTIIOM
CrepeomeTpriecKye 3a/1a4u, CBS3aHHBIE C
00bEMaMy HaKJIOHHOW TIPU3MBI

[Ipumenenne 06pEMOB. Berunciienne
pacCTOSHUSA 10 TUNIOCKOCTH

Kontposbhas padota "O0bnEM
MHOTOrpaHHHUKA"

LunuHapryecKast IOBEPXHOCTD,
o0pazyoliye IWINHAPUIECKON TTOBEPXHOCTH

Hununaap. [psamoit kpyroBoil LUIUMHID.
[Inomans MOBEpXHOCTH LUIHMHIPA
Konnueckas moBepXHOCTh, 00pazyomine
KOHHYECKOH moBepxHOCTH. KoHyc
Yceuénnslit koHyc. M300pakeHne KOHYCOB H
YCEUEHHBIX KOHYCOB

[Tnomans 6OKOBOW MOBEPXHOCTH U TOTHOM
MTOBEPXHOCTH KOHYCa
[Tnomanas 60KOBOM MOBEPXHOCTH U MOJTHOM
TIOBEPXHOCTH KOHYCa

14

CrepeomeTpHyecKkue 3a1a4M Ha
JA0KAa3aTeJbCTBO M BHIMHCJIEHNE,
NMOCTPOeHNeM CedeHMil IIMINHAPa, KOHyca

https://resh.edu.ru/

http://videoportal.rcokoit.ru/

15

16

CrepeomeTpuuecKHe 3212491 HA
JA0Ka3aTeJbCTBO U BHIYHUCIICHHUE,
NMOCTPOCHHEM CeYeHMIT NUJIMHIPA, KOHYCA

le/lKJ'[aZIHl)le 3agavun, CBA3aHHbIC C
MUJIMHAPOM

https://resh.edu.ru/

http://videoportal.rcokoit.ru/

https://resh.edu.ru/

http://videoportal.rcokoit.ru/

Cdepa u map

IMepeceuente cdepsl U mapa ¢ mIoCKOCTHIO.



https://resh.edu.ru/
http://videoportal.rcokoit.ru/
https://resh.edu.ru/
http://videoportal.rcokoit.ru/
https://resh.edu.ru/
http://videoportal.rcokoit.ru/

Kacanme mapa u cdeps! mmockocTeio. Bun u
u300paxkeHue 1mapa

VYpaBrenue coepsrl. [Ltomans chepsr u e€
qacreil

Cummerpust cdepsl U 1mapa

HPI/IKJIaIlele 3aJavu, CBA3aHHbIC CO

https://infourok.ru/

17 cepoii u mapom https://uchi.ru/
IToBTOpEeHME: OKPYKHOCTH HA MJIOCKOCTH, https://infourok.ru/
18 BBIYHCJIEHNS B OKPYKHOCTH, httos-//uchi ru/
CTaHJIapTHbIE MOA00Hs e
19 Pa3nnyHble KOMOMHAIMY TeJT BPALIEHUS https://infourok.ru/
MHOTOrPAHHUKOB https://uchi.ru/
Kontponpras padora "Tena u moBepXHOCTH
BparieHus"
00béM nmnuHapa. Teopema 06 00bEME
pAMOro HUJINnHApa
Bblqncnfnne 00BEMOB TeJ1 ¢ nom:mu;m https://infourok.ru/
20 onpeneJéHHOro unrerpaia. Ooném httns://uchi.ru/
KOHyCa
[Tnomann 60KOBOW M MOTHON TIOBEPXHOCTH
KOHYca
[Mpuknaaseie 3anauu mo Teme "OObEMBI U
1011 TOBepxXHOCTEH Ten"
Hpuxnaguelie 3axaum no teme "OQO0bEMbI https://resh.edu.ru/
Tea”, CBASAHHBIC ¢ 00LEMOM mapa i http://videoportal.rcokoit.ru/
21 I0maabio cepbl. COOTHOLICHUS MEKILY https://infourok.ru/
IJIOIAISIMHU NIOBEPXHOCTElH 1 00 béMaMu httos://uchi.ru/
NMOJ00HBIX TeJ
Ilono6HbIe TeJIa B IPOCTPaHCTBE.
H3menenne 00béMa npu nmoapooum. https://infourok.ru/
22 CrepeoMeTpuyecKkue 3a1a4u, CBA3AHHbIE C

BbIYHCJIEHHEM 00HEMOB TeJ M IO
MOBEPXHOCTeil

https://uchi.ru/
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Kontponsnas padora "Ilnomann
MTOBEPXHOCTH M 00BEMBI KPYTIIBIX T

JBu:xkenust npocrpancrea. OrodpakeHus.

https://infourok.ru/

23 JBu:keHUs M paBeHCTBO duryp. Oommue httos://uchi.ru/
CBOiicTBa JBHIKEHHUIi :

Buasbl ABuKeHMIi: napajulebHbIA

24 NEPEHOC, eHTPAJIbHA CHMMeETPH, https://infourok.ru/
3epKaJibHAsi CHMMETPUsI, IOBOPOT BOKPYT https://uchi.ru/
npaMon

25 IpeodpaszoBanus nogoous. lMpsamast u https://infourok.ru/
cdepa Dittepa https://uchi.ru/

26 TeoMeTpuYecKHUe 321241 HA MPUMEHEHHE https://r_esh.edu.ru/ '
ABUKEHHS http://videoportal.rcokoit.ru/
KontpomnbHas pabora "Bekropsl B
mpocTpaHcTBe"

Oobo0maromee nopropenue 11 nousaTuii n .
MeT0/10B Kypca reomerpuu 10-11 kiiaccos, E::pz:x:JrlfﬁiurrS/k'rU/

27 cucTeMaTH3alus 3HAHMIL: _pihttps://reshledu u/
"TlapanjeabHOCTh NPSIMBIX U MJIOCKOCTE http:/'/video-port-al.rcokoit.ru/
B IpocTpaHcTBe'

OGoomaromiee mosropenne 11 mousTuii n https://infourok.ru/

28 MeTo10B Kypca reomerpuu 10-11 kiaccos, https://uchi.ru/
cucremMaTu3auus 3Hanuii: "BekTopsl B https://resh.edu.ru/
npocrpaHcrpe" http://videoportal.rcokoit.ru/
O0o0maroniee nopropenne 11 noHATHIl 1

29 MeT010B Kypca reomerpuu 10—11 kiaccos, https://infourok.ru/
cucreMaru3anus 3Hanui: "Oo0nem https://uchi.ru/
MHOTOrpaHHHKA"

O0o0uarouiee nopropenne 11 noHATHIi 1

30 MeTo10B Kypca reomerpuu 10—11 kiaccos, https://infourok.ru/
cucremMaru3anus 3Hanuii: "Ilnomaan https://uchi.ru/
NMOBEPXHOCTH H 00bEMBI KPYIJIbIX Tea"

31 Hroropasi KOHTpoJbHas padoTa

32 Hrorosast kKoHTpoabHAsA padoTa
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IHoBTOpeHue, 00001eHNE U

https://infourok.ru/

33 1 -
cucTeMaTH3auus 3HAHMIA https://uchi.ru/
Hcropusi pa3BUTHS CTEPEOMETPUH KAK
HAYKH U €€ poJib B pa3BUTHH https://resh.edu.ru/

34 1 e .
COBpPEMEHHBIX HHKEHEPHBIX U http://videoportal.rcokoit.ru/
KOMMNBIOTEPHBIX TeXHOJIOTHif

OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 68



https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
http://videoportal.rcokoit.ru/

YUYEBHO-METOJAUYECKOE OBECIIEYEHHUE OBPA3OBATEJILHOTO MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISl YYEHUKA

leomerpus 10-11 kracc. Astopsr: JI.C.Atanacsn, B.®.Byry30s ,C.5.Kagomues

ap.

METOAMYECKUE MATEPUAJIBI AJI YYUTEJS

Metonuueckue nocobus s yuuTeneii no cepun Jinuus YMK Y. @. Ulapbiruna

Hcrounnk: https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/klass 1 O_umk-liniya-umk-i-f-sharygina—

geometriya-10-11 -baz_type-metodicheskoeposobie

B AaHOM TOKYMEHTE
parr IPOLIHTO
LHHADPOBBIE OBPA3OBATEJILHBIE PECYPCBI U PECYPChI CETH HUHT! W‘”
Wi CKPETUICHO CTATEIO
http://www.prosv.ru/ IS cTp- __éﬁ———
https:// uchi.ru/ fEiEZ nﬂomi

https:// ege.sdamgia.ru/

https://resh.edu.ru/ I \
http://videoportal.rcokoit.ru/

wﬁymeuom




