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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBiIseTCS OMHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEAHETO OOIIEro
oOpa3oBaHus, TaKk KaK OOECreYyuBaeT BO3MOXKHOCTh W3Y4YCHUS JUCIMILUIUH
€CTECTBEHHO-HAYYHOW HAMPABICHHOCTH W TMPEAMETOB TYMaHUTAPHOTO IIHKJIA.
[TockoNBbKY JOTHYECKOE MBINIUICHHE, (OPMHUPYEMOE TPH U3YYCHHH O00YJarONTUMUCS
MOHATHUHHBIX OCHOB T€OMETPHH, TIPH JI0KA3aTEIIbCTBE TEOPEM U TTOCTPOCHUH TIETTOYKH
JIOTUYECKUX YTBEP)KICHUH NIPH PEIICHUN TEOMETPUUICCKUX 3a]1a4, YMCHHE BBIJIBUTaTh
U OIpOBEpraTh THUIOTE3bI HEMOCPEICTBEHHO HCIIOIL3YIOTCS TPH PEIICHUH 3a7ad
€CTECTBEHHO-HAYYHOTO ITMKJIa, B YaCTHOCTH (PU3MYCCKUX 3a/1ad.

Ilens ocBOeHMS TporpaMmbl yueOHOTO Kypca «['eoMeTpusi» Ha yriayOnEéHHOM
YPOBHE — Pa3BUTHE MHIUBUIYAJIbHBIX CIIOCOOHOCTEH OOYYArOIIMXCS MPH W3YYECHUU
rCOMETPUHU, KaK COCTABJSIIONICH TIpeAMEeTHOW oOiacth  «MartemaTuka W
nH(POpPMATHKA» Yepe3 00eCIeYeHUE BO3MOKHOCTH MPHOOPETCHHSI U HUCIIOIb30BAHUS
0ojee rIyOOKHUX FEOMETPUYCCKUX 3HAHWUW U JICUCTBHM, CIICU(DUIHBIX TCOMETPHUH, U
HEOOXOJUMBIX IS YCICIIHOTO MPO(EeCCHOHATBLHOTO 00pa30BaHMs, CBSI3aHHOTO C
UCITOJIb30BAHMEM MAaTEMaTHKH.

[TpropuTeTHRIMM 3ajlayaMd  Kypca TE€OMETPUU Ha yYIIyOJEHHOM YpOBHE,
PaCIIMPSIONIMMH M YCUJIMBAIOIIUMU Kypc 0a30BOT0 YPOBHSI, SIBJIISIOTCS :

pacuigpeHue TpeACTaBiICHUsS O TeOMETPUU KaK YacTH MHUPOBOU KYJIbTYPhI U
dbopmMupoBaHUE OCO3HAHMS B3aUMOCBS3U T€OMETPUHU C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHue TMPEICTABICHUS O TMPOCTPAHCTBEHHBIX (UTypaXx Kak o
BOKHEUIINX MaTeMAaTHYECKUX MOJENAX, TIMO3BOJISIIONIMX OMNHUCHIBATh W HW3Yy4aTh
pasHbIC SBJICHUSI OKPYKAIOIIETO MHUpA, 3HAHUE TOHATUHWHOTO ammapara 1o pas3zieiny
«CrepeomeTpus» yueOHOTO Kypca TeOMETPHH;

dbopmMupoBaHue YMEHHS BIaJCTh OCHOBHBIMH IOHATHIMHU O TIPOCTPAHCTBEHHBIX
durypax m MX OCHOBHBIMH CBOWCTBaMH, 3HaHUE TeopeM, HOPMYI M yMEHHE HX
IPUMEHATh, YMEHHUS JOKa3blBaThb TEOPEMBI W HAXOJHWTh HECTaHJAPTHBHIE CIIOCOOBI
peleHus 3a1ay;

dbopMupoBaHUE YMEHHS paclo3HaBaTh HA YepTEKax, MOJCISAX U B PEabHOM
MHpE MHOTOTPAHHHUKH U TeJa BpaIlleHUs, KOHCTPYHPOBATh T€OMETPUUCCKIE MOJICIIH;

dbopMupoBaHUE TOHUMAHHS BO3MOXKHOCTH aKCHOMATHYECKOTO TIOCTPOCHHUS
MaTeMaTH4YeCKUX TeOopui, (GopMHpOBaHWE IMOHUMAHUS POJIU AaKCHOMATHUKH IIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE YMEHHS BIQJETh METOJAMHU JOKa3aTeIbCTB W aJITOPHUTMOB
peleHns, YMEHHUSI X NMPUMEHSTh, MPOBOAUTD JTI0KA3aTCIbHBIC PACCYKICHUS B XOJIE
peIIeHUs CTEPEOMETPHYCCKUX 3aJad M 3aJa4 C IPAKTHUYCCKUM COJICpIKAHHUEM,
dbopMupOBaHUE MPEICTABICHUS O HEOOXOAUMOCTH JOKA3aTEeILCTB MPH 00OCHOBAHUH
MaTeMaTHYeCKUX YTBEPXKJICHUH M POJIM aKCHOMATHKH B MPOBEICHHUH JICTYKTHBHBIX
pacCy X ICHUI;



pa3BUTHE W  COBEPIICHCTBOBAHWE HWHTEIUICKTYyalbHBIX U  TBOPYECKUX
crocoOHOCTe O00yYaromuxcs, MO3HABATEILHON AKTUBHOCTH, HUCCIEHOBATEIBCKHUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS, UHTEPECca K U3YICHHIO TEOMETPHH;

dopmupoBaHue (QYHKIIMOHATBHOW TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETPUU:
YMEHHUS pPAclo3HaBaTh MPOSBICHUS TEOMETPUYECKHX TIOHATUH, OOBEKTOB U
3aKOHOMEPHOCTECH B PEaNbHBIX >KU3HCHHBIX CHTYallUAX W TMPU HU3YYCHUU IPYTHX
y4eOHBIX  MPEAMETOB, TPOSBICHHUS  3aBUCHUMOCTE U  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHMS pPEalTbHBIX CUTYyallMid, WCCICJOBAHHUS TOCTPOCHHBIX MOJENEH,
MHTEPIPETALNU TOTyUYEeHHBIX PE3YIbTAaTOB.

OCHOBHBIMH COJIEPKATEIBHBIMU JTUHUSIME yueOHOTO Kypca «I'eomerpusi» B 10—
11 knaccax siBisttoTcst: «lIpsiMble U TUIOCKOCTH B TPOCTPAHCTBEY, « MHOTOTpaHHUKNY,
«Tena BpameHnus», «BeKTopsl W KOOPAMHATHI B TPOCTPAHCTBE», «J[BKeHUS B
POCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
HOHSITUSIMUY, PEJIEBAaHTHBIMU T'€OMETPUH Ha YIIIyOI€HHOM ypoBHe oOyuenus B 10-11
KJaccax, OTHOCHUTCS KO BCEM COJEp)KATeIbHBIM JIMHHSAM Y4eOHOro Kypca, a
GopMupoBaHUE  JIOTHYECKHX  yMEHHHA  pacmpenesisiercs He  TONBKO  T10
COJIEpKaTEeIbHBIM JIMHUSAM, HO W TI0 roxam obOydeHus. CojepkaHue oOpa3oBaHMUS,
COOTBETCTBYIOIIIEE TPEAMETHBIM pe3yibTaraM ocBoeHusi dDenepaibHOi paboueii
OpOrpaMMbl, pacupee’€HHbIM 10 TrojaM OO0y4YeHUus, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObl KO BCEM OCHOBHBIM, MPUHIMIIUAIBLHBIM BOIpPOCAM OO0yYaroIIuecs
oOpamaJiucb  HEOJHOKpPAaTHO. OJTO  TO3BOJIIET  OpPraHW30BaTh  OBJAJCHHE
r€OMETPUUYECKUMHU TOHATUSMU M HAaBBIKAMHU TOCIIEOBATENIBHO M MOCTYMATENbHO, C
cOOJII0/IeHneM TPHUHIIUIA MPEeMCTBEHHOCTH, a HOBBIE 3HAHMS BKIIOUYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUIN 00YyJaIONINXCs, pacIupsisa U yriayomsis eg,
o0pa3ysi IpOYHbIE MHOXKECTBEHHBIE CBSI3H.

[lepexona kK M3y4EHUIO T€OMETPUN HA YIITYOJIEHHOM YPOBHE MTO3BOJISIET:

co3math  ycioBus g auddepeHnmanuu  oOy4eHHsS,  IOCTPOCHHS
WHIUBUIYabHBIX 00pa30BaTEIbHBIX MPOTPAMM, 00ECIICUUTh YIayOIEHHOE U3YUCHHE
T€OMETPHUH KaK COCTaBIAIOINIEH ydeOHoro nmpeamera «MaremaTukay;

MOJITOTOBUTH OOYYAIONINXCS K MPOJIOKCHHUIO H3YUYCHUS MaTEMaTUKH C y4ETOM
BbIOOpa Oynymieit mpodeccun, obecrieuynBas MPEEMCTBEHHOCTh MEXAY OOIIMM U
po¢eCCHOHATILHBIM 00Pa30BaHHUEM.

Ha wusyuenne yueOHOro kypca «l'eoMerpus» Ha yriyOJIEHHOM YpOBHE
orBogutcs 204 gaca: B 10 xmacce — 102 gaca (3 yaca B Heneno), B 11 kmacce — 102
yaca (3 yaca B HEJIeJIO0).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMmble ¥ JIOCKOCTH B NIPOCTPAHCTBE

OcHOBHBIE IOHATHUA cTepeoMeTpUu. Touka, psAMasi, MIOCKOCTh, IPOCTPAHCTBO.
[lonsiTHe 06 aKCHOMAaTUYECKOM MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPHUHU
U CIEICTBUS U3 HUX.

B3anMmHOE pacnosiokeHrne NpsIMbIX B IPOCTPAHCTBE: IEPECEKAOIIMECS,
MapajulesIbHbIE U CKpEIUBArOIINECs NpsMbIe. [Ipu3Haku CKpEeIMBarOMMNXCs MPSMBbIX.
[TapamienbHOCTh IPSIMBIX M IJIOCKOCTEN B MPOCTPAHCTBE: MapajuIe/IbHbIE NPSIMBIE B
IPOCTPAHCTBE, MAPAIENBHOCTh TPEX MPAMBIX, MNaPAIIEIBHOCTh NPSIMON H
iockoctu. [lapannenbHoe U LIEHTpaIbHOE MPOECKTUPOBAHME, W300pakeHue (uryp.
OcHOBHBIE CBOWCTBa MapajuIeIbHOTO MpoeKTUpoBanus. M3o00paxenue ¢uryp B
napajuieIbHOM MPOEKIUU. YTIJIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJ MEXKIY
OpsMBIMA B TIpocTpaHcTBe. [lapamielbHOCTh  IUIOCKOCTEH:  IMapasuliesibHbIE
IJIOCKOCTH, CBOWCTBA MapajulesIbHbIX IIOCKocTer. [Ipocreimume npocTpaHCTBEHHbIE
¢Gurypsl Ha MIOCKOCTU: TETPadAp, NapaljIesIeuIe]l, TOCTPOCHUE CEUCHU .

[lepneHAUKYISPHOCTh MPAMON M IUIOCKOCTH: NEPNEHIAUKYJSAPHBIE MPSIMBIE B
IIPOCTPAHCTBE, NPSIMbIC NTApAJIIEIbHbIC U NEPIEHIUKYIISIPHBIE K IIJIOCKOCTH, IPU3HAK
NEPIECHAUKYISIPHOCTH MPSIMOM U IUIOCKOCTH, TEOPEMA O MPAMOMN NEPIECHIUKYISIPHON
I0CKOCTH. OpTOrOHAIbHOE NPOEKTHpoBaHUE. [lepneHIuKylIslp W HAKJIOHHBIE:
paccTositHue OT TOYKM 10 IUIOCKOCTH, PACCTOSHUE OT IMPsAMOM JO0 IUIOCKOCTH,
npoekiust QUrypsl Ha TUIOCKOCTh. [lepneHauKyIspHOCTh IJIOCKOCTEH: NpU3HaK
NEPIICHAUKYISPHOCTH ABYX IUIOCKOCTEN. TeopeMa 0 TpEX NMepneHAuKyYJIsIpax.

VYTIiabl B IPOCTPAHCTBE: YOI MEXAY MPSIMOU U INIOCKOCTBIO, IBYTPAHHBIN YIOJl,
JMHEWHBIN YroJl IBYTpaHHOTO yriia. TpéXrpaHHblil 1 MHOrOTrpaHHble yriibl. CBOMCTBA
IUIOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOMCTBAa IJIOCKUX M JIBYTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHUHYCOB JUIsI TPEXTPAHHOTO YIJIa.

MHororpaHHUKH

Buael MHOrOrpaHHukoB, pa3BEpTka MHOrorpaHHuka. [Ipusma: n-yronpHas
mpu3Ma, MpsiMas MU HaKJIOHHAs MPU3MbI, OOKOBas M TMOJHAs MOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, nMpsMOYroJIbHBIM Napajuleienunes U ero ceorctea. Kparuaimue
MyTH Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema Iludaropa. [Mupamuga: n-yronpHass nupamujia, MpaBWiIbHAs U ycedEHHas
nupamuabl. CBoiicTBa péOep W OOKOBBIX TpaHEH MPABUIBLHOW MMHPAMHUIBI.
[IpaBunbHBIE MHOTOTPAaHHUKM: IMpaBUJIbHAS MpPU3MAa W NpaBWIbHAsA NUPaAMHJA,
MpaBWIbHAS TPEYroJibHAS MUPAMUA W MPABWIBHBIA TeTpadip, Ky0. [IpeacraBnenue
O IPaBWJIbHBIX MHOTOTPAHHUKAX: OKTAP, TOJACKA3P U UKOCABP.

Bbluncnenue 31eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHanu, yribl. [lnomans
OOKOBOII TMOBEPXHOCTU U TMOJHOM TMOBEPXHOCTH MPSMOW MPHU3MBI, IUIONIA/Ib



OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpAMOM Npu3Msbl. [lnomaas 60koBoM
IIOBEPXHOCTH W IOBEPXHOCTH IPABWIBHOM MNHPAMHUIBI, TEOpEMa O IUIOIIAAU
YCEUEHHOU NTUpaMUIBI.

CummeTpuss B NPOCTPAHCTBE.  DIJIEMEHTbl  CUMMETPUH  MPABHIBHBIX
MHOTOTpaHHUKOB. CHMMETpHsT B IPABWIBHOM MHOTOTPAHHHUKE: CHUMMETPHS
napajuielienunea, CHUMMETPUS NPaBWIBHBIX IPU3M, CUMMETpUA MPABHIBHOU
MAPaMU/IBL.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[lonsATHS: BEKTOP B NPOCTPAHCTBE, HYJIEBOM BEKTOp, MJIMHA HEHYJIEBOTO
BEKTOpA, BEKTOpPbl  KOJUIMHEAPHBIE, COHANpPAaBJIEHHBIE M  MPOTHUBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEeHCTBO BEKTOPOB. [[eliCTBUS C BEKTOpPAMU: CIOKEHUE U
BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOKEHUE BEKTOpPA HA YHCIIO.
CaoiicTBa cioxkeHuss BeKTOpoB. CBOMCTBA YMHOXKEHUSI BEKTOpa Ha unciio. [loHsATHe
KOMILUTaHApHbIE BEKTOPHL. [IpH3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB. IIpaBuio
napajuiesienunena. Teopema O pas3lIoKEHUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTOopaM. lIpsimoyronbHasi cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel
BekTOpa. CBs3pb MEXAy KOOpAMHATAMU BEKTOpAa M KOOpPJAWHATAMU TOYEK. YTOJ
MeXay BekTopaMu. CKalipHOE TPOU3BEIEHUE BEKTOPOB.

11 KJIACC

TeJsia BpamueHust

[TonsiTus:  HUIMHAPUYECKAs  IMOBEPXHOCTh, KOHUYECKas  MOBEPXHOCTb,
chepuueckasi MOBEPXHOCTh, 0OOpa3yroIIre moBepxuocteid. Tena BparieHus: UIHHID,
KOHYC, yCEU€HHBIM KOHYC, cdepa, map. B3auMHoe pacrnonoxenue cdepbl Hu
IUIOCKOCTH, KacaTelbHas ITUIOCKOCTh K cdepe. M3o0pakeHuwe Ten BpalleHUs Ha
miockocT. Pa3BépTka munuHapa u konyca. CummeTtpus chepsl U mapa.

O6bEéM. OcHoBHBIE cBoWcTBa 00BEMOB Ten. Teopema 00 o00BEME
IPSAMOYTOJIBHOTO MMapajuiesienunena U cieacteuss u3 He€. OO0BEM mnpsMorl u
HAKJIOHHOW TPHU3MBI, ITWIMHApPA, MUpaMHUIbl U KoHyca. O0BEM Imapa W IIapOBOTO
CerMeHTa.

KoMOuHanuu Tenm BpamieHus W MHOTOTpaHHHWKOB. [Ipu3ma, BmucaHHas B
WIMHP, OMUCaHHas oKoJio uiuHapa. [lepecedenue cheprl u mapa ¢ mIOCKOCTHIO.
Kacanue mapa u cdepsl miockocTsio. [loHSITHE MHOTOTpaHHUKA, OMMUCAHHOTO OKOJIO
cdepsl, chepbl, BNUCAHHONW B MHOTOTPAHHHK WJIH TEJIO BPAICHUS.

[Tnomanas MOBEPXHOCTH IWIMHIAPA, KOHYCa, TUIOMAab chepsl W e€ dJacTei.
ITonobue B mpocTtpancTBe. OTHOIIEHHME OOBEMOB, IUIOMIAJICH ITOBEPXHOCTEH
nmoaoOHbIX ¢uryp. IlpeoOpa3oBanue momoOus, roMoTeTus. Pemenue 3agady Ha
MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue cedeHWii MHOTOTPAHHUKOB W TEJ BPAIEHUS: CEUCHUS IMIMHIpA
(mapayyeaIbHO ¢ TMEPHEHIUKYJSIPHO OCH), CEUeHHs] KOoHyca (mapajuielibHbIe
OCHOBAaHHIO W TPOXOJSINHAE Yepe3 BEPIIUHY), CEUCHUS IMapa, METOIbI IMOCTPOCHHUS



CEYEHUM: METOJ CIJIEI0B, METOJ BHYTPEHHETO INPOEKTHUPOBAHUSA, METOJ IEepeHoca
CEeKyLIEH MIIOCKOCTH.

BeKkTOpBI M KOOPANHATHI B IPOCTPAHCTBE

Bekrops! B ipoctpancTBe. Onepannu HaJxQ BEKTOpaMH. BEeKTOpHOE yMHOXKEHUE
BEKTOpOB. CBOKCTBA BEKTOPHOrO yMHOKEHUs. [IpsAMOyrospHass cucreMa KOOpJIWHAT
B npoctpaHcTBe. Koopaunatel Bektopa. PasnoxxkeHne BekTopa 1o 0Oasucy.
KoopannaTHO-BEKTOPHBIN METO/I IPU PEIIEHUHA T€OMETPUUYECKUX 3a]1a4.

JIBHKeHUs B IPOCTPAHCTBE

JIBwxkenust mpoctpaHcTBa. OtoOpaxkeHus. JIBKeHHsT W PaBEHCTBO (QULyp.
OO6mue cBoiicTBa JBWXKEHMI. Buabsl JBIWKEHHWI: NapaUleIbHBIA  TEPEHOC,
LHEHTpaJIbHAsA CHUMMETpHUS, 3€pKajbHAas CHUMMETPHUS, I[OBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus noxobus. [Ipsimas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O KYPCA
«TEOMETPHUS» (YTJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHEI'O
OBIIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDBI

1) rpakaaHcKoe BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOH MO3UIUHM OOYYAIOMIErocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJICHAa POCCHUICKOTO OOIIECTBa, NMPEICTABICHUE O MAaTeMaTHYECKUX
OCHOBaX  ()YHKIIMOHWPOBAHHS  PA3IUYHBIX CTPYKTYp, SBJICHHH, MPOLECIYP
IpaKJaHCKOTO 001IecTBa (BEIOOPHI, OMPOCHI U APYToe), YMEHUE B3aMMOJICHCTBOBATh
C COIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (DYHKITUAMU U Ha3HAYCHUEM;

2) NaTPHOTHYECKOE BOCITUTAHME:

c(hOpPMHPOBAHHOCTh POCCUHUCKOW TPAKTAHCKOHW HWIACHTUYHOCTH, YBOKCHHUS K
NPOIUIOMY M HACTOSIIEMY POCCHHCKONW MaTeMaTHKH, IICHHOCTHOEC OTHOIIEHUE K
JOCTHKEHUSM POCCUHCKUX MaTEeMaTUKOB M POCCHUHCKOW MaTeMaTHYECKOM IIIKOJIBI,
UCIIOJIb30BAaHUE OTUX JOCTM)KCHHMH B JPYrHX HayKax, TEXHOJOTHIX, cdepax
YKOHOMUKH;

3) TyXOBHO-HPaBCTBEHHOE BOCITUTAHME:

OCO3HAaHUE IYXOBHBIX IICHHOCTEH POCCHUHCKOTO Hapoaa, CPOPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHWs, ITHYECKOTO TIOBEIICHUS, CBS3aHHOTO C IMPAKTHYECKUM
NPUMEHEHUEM JOCTH)KCHHI HaYKH M JIeATEIHHOCThI0 YIEHOTO, OCO3ZHAHHUE JTUTHOTO
BKJIa/Ia B IOCTPOCHHUE YCTOHYHBOTO Oy IyIIEro;

4) acTeTHYECKOe BOCIIUTAHME:

ACTETUYCCKOE OTHOIICHHE K MHpPY, BKIIOUas OCTETHKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a/1a4, PEIICHUH, PacCyXJICHUH, BOCIPUMMYUBOCTD K
MaTeMaTUICCKUM acIeKTaM pa3INYHbIX BUIOB HCKYCCTBA;

5) puszuveckoe BocnUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHATh MaTeMAaTUICCKUE 3HAHUS B MHTEpecax
3I0POBOTO M 0O€30IMacHOro 00pa3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0POBOE THMTaHHE, COAJAHCHPOBAHHBIM PEKHUM 3aHATAH M OTAbIXA,
perymsipHas (u3MYecKass AaKTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHHUE TIPH
3aHATHIX CIIOPTUBHO-03/I0POBUTEIBHON €S TEIBHOCTHIO;

6) Tpy10BO€E BoCIMTAHHUE:

TOTOBHOCTH K TPYZly, OCO3HaHHE IIEHHOCTH TPYAOIIO0US, MHTEPEC K Pa3TUIHBIM
chepam mpodecCHOHANBHOU JCSATENBHOCTH, CBS3aHHBIM C MaTEMaTUKOH © €
MPWIOKCHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BhIOOp Oymymieil mpodeccnn u
peann30BBIBAaTh COOCTBEHHBIC KWU3HEHHBIC IUTAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHIeCKOMYy 0Opa30BaHUIO M CaMOOOPA30BaHUIO HAa MPOTSIKEHUHN BCEH KU3HM,
TOTOBHOCTh K AKTHBHOMY Y4YacTHIO B  PEHICHHA MPAKTHYSCKHUX  3ajad
MaTeMaTHYECKOUN HAIPaBICHHOCTH,



7) 3KOJIOrM4ecKoe BOCIIMTAHIE:

C(OPMHPOBAHHOCTh  IKOJOTHYECKOW  KYJBTYphl, ITOHMMAHHE  BIHSHUSA
COITHATLHO-9KOHOMHUYECKUX TPOIECCOB HA COCTOSHHE MPHUPOAHON M COIHAILHOMR
CpeJibl, 0OCO3HAHUE MI00ATLHOTO XapaKTepa 3KOJIOTHUECKUX MPOOIIeM, OpUCHTAIIHS HA
NpUMEHEHNE MaTeMaTHYECKMX 3HAHUM [UIS PELICHHS 3a1a4 B 00JIACTH OKPY KaroIei
cpefbl, IJIAHUPOBAHHE ITOCTYIKOB W OLEHKA HX BO3MOXHBIX IOCIEACTBHHA IS
OKPYKAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOI'0 O3HAHMS:

c(OPMHPOBAHHOCTE  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIMICCTBEHHOW MPAaKTUKH, TOHHMAaHHE MaTeMaTHYECKOM
HAayKd Kak c()epbl YeI0BEUYECKOM IeATEILHOCTH, ITANOB €€ Pa3sBUTHS M 3HAYUMOCTH
IUT pa3BUTHs IUBHIW3AIMH, OBJAaJCHUE S3bIKOM MaTEMAaTHKH M MaTeMaTHYECKOM
KyJbTYPOH KaK CPEeICTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISTh IPOEKTHYIO U
HCCIIEIOBATEIbCKYIO AESITEIbHOCTh HHAMBHIYaIbHO M B IPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE IeliCTBUSA

ba3oBble JJornyecKkue NecTBUA:

BBISIBIIATH M XapaKTepHU30BaTh CYHIECTBEHHBIE MPU3HAKM MaTEMaTHUYECKUX
00BEKTOB, MOHATUH, OTHOIICHUN MEXy MOHITUIMHU, (OPMYIHPOBATH ONpPEIETCHUS
NOHSITUM, YCTaHABIMBATH CYHIECTBEHHBIN MPU3HAK KiacCU(UKAIIUU, OCHOBAHUS IS
0000111eHNs ¥ CPAaBHEHUS, KPUTEPUHU MPOBOJUMOTO aHAIN3A;

BOCIIPUHUMATb, dbopmynrpoBaTh U peoOpa3oBHIBATh CYXIICHUS :
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIEC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M IIPOTHUBOPEYHUS B
dakTax, TAHHBIX, HAOMIOACHUSAX W YTBEPKICHMSX, MpeAsiaraTb KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MMPOTUBOPECUHI;

JenaTh BBIBOJABI C HCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEOYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3AKIIOUEHUI IO aHAJIOTUU;

IIPOBOJAUTH CaMOCTOSITEJIbHO JOKAa3aTelIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUU
(OpsiMble M OT MPOTUBHOTO), BBHICTPAaMBaTh apryMEHTAlUI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHS M BHIBOIHI;

BbIOMpaTh CMoco0 pemieHus ydeOHOW 3amadu  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB PEUICHUs, BbIOMPATh HauOoJee MOAXOIAIMINN ¢ YYETOM CaAMOCTOSITEIIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarebCKHeE 1elCTBUSA:

UCIIOJIb30BAaTh BOIPOCHl KaK MCCIEA0BATEILCKUA HMHCTPYMEHT [O3HAHUS,
dbopmMynUpoBaTh BOIIPOCHI, bukcupyomnme MIPOTUBOpEUHE, npo0JiiemMy,
YCTaHaBIIUBATh UCKOMOE U JaHHOE, (HOPMUPOBATH THIIOTE3Y, ApTYMEHTHPOBATH CBOIO
MO3ULNI0, MHEHUE;



MPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEOBAHUE 110
YCTaHOBJIEHUIO OCOOEHHOCTEH MAaTEeMaTUYeCKOro OOBEKTa, SBIECHHMS, Ipoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy O0BEKTaMHU, SIBICHUSIMU, MPOIIECCAMU;

caMOCTOSITeTbHO (OPMYIUPOBATH OOOOIIEHUS W BBIBOJBI 1O pe3yJbTaTam
MPOBEIEHHOTO  HAONMIOJEHUs,  MCCIEOBaHUS,  OLEHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000O0IICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKXKe BBIJIBUTATH
MIPETOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undopmanmeii:

BBISIBIIATH JePUIUTHI UHPOpMAIUU, JTaHHBIX, HEOOXOJIMMBIX IJii OTBETa Ha
BOIIPOC U JIJIsl pEIIeHUs 3a1a4H;

BBIOMpaTh MH(OPMALMIO U3 HCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIW3UPOBATH,
CHUCTEMAaTH3UPOBATh U MHTEPIIPETUPOBATH MH(DOPMAIIMIO PA3IMYHBIX BUIOB U (PopM
IIPE/ICTABIICHHUS,;

CTPYKTYypUpOBaTh HH(MOpPMAIIMIO, TPEACTABIATh €€ B pa3IMYHbIX (opMax,
WJUTFOCTPUPOBATH TPpaPUUECKH;

OIICHUBATH HaJEKHOCTh uHpopmaruu 1o CaMOCTOSITEIHHO
c(hopMyJIUPOBAHHBIM KPUTEPHUSIM.

KovMMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIE IeiiCTBHA

Oo0menne:

BOCTIpUHUMATh U (OPMYJIHUPOBATH CYKICHHUS B COOTBETCTBUHU C YCIOBUSIMHU H
IeJISIMUA OOTIEHUSs, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PCHHS B YCTHBIX H
NUCHbMEHHBIX ~ TEKCTaxX, JaBaTh TOSCHEHUS TI0 XOJy peIIeHUs  3a/auu,
KOMMEHTHPOBATH IMOJTYICHHBIN Pe3ybTarT;

B XOJie OOCYXKICHHs 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYKIaeMOW TEMHI,
npoOJIeMBI, peracMoi 3a/1auu, BEICKA3bIBaTh WJICH, HAIICJICHHBIC HA TIOUCK PEIICHHMS,
COIIOCTABIISAITh CBOM CYXJICHHUS C CYXKICHUSMH JAPYTUX YYaCTHHUKOB JHAJIOTA,
OOHApY»XWBaTh pa3IM4YUE€ U CXOJCTBO TMO3UIMHA, B KOPPEKTHOH dopme
dbopMynHpoBaTH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPENICTABISATh PE3yJNbTAThl PENICHUS 3a7adyd, SKCICPUMEHTA, HCCIEIOBaHUS,
MPOEKTa, CAMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4E€TOM 3ajaad
MPE3EHTAIMU U OCOOECHHOCTEH ayTUuTOPHUH.

PeryasiTUBHbIC YHHBepPCAJIbHbIE YUeOHbIe IeHCTBUSA

Camoopranu3amnus:

COCTaBJISITh IUIAH, aITOPUTM pELICHUs 3aJlaud, BBIOUpATh CHOCOO pELICHUS C
yI€TOM UMEIOIINUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4ETOM HOBOW UH(POpPMAIUU.

CaMOKOHTPOJIb, SMOLMOHAIBLHBIN HHTEJJIEKT:



BJa/I€Th HaBbIKAMU IO3HABATEIbHOU pe(IeKCHHM KaK OCO3HAHHUSI COBEPIIAEMBIX
NEUCTBUH M MBICIUTENBHBIX MPOLIECCOB, UX pE3yJbTaTOB, BIAAETh CIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJISL IMpoliecca U pe3ysibTaTa PElIeHUs MaTeMaTH4eCKOu
3a/1auu;

OPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPH pELICHUH 3a7ayuH,
BHOCUTH KOPPEKTUBBI B JIESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BbISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJbTaTa IEJIM U YCIOBUAM, OOBACHITH MPUUUHBI
JOCTHXKEHUSI WM HEJOCTH)KEHUS PEe3yJbTaTOB JEATEIbHOCTH, HAXOJUTh OIIMOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1€ATEJIbHOCTD:

NOHMMATh M HCIOJIb30BaTh NMPEUMYLIECTBA KOMAHIHOM MU WHIUBUIYATIbHON
paboThl NP pEelICHUH y4eOHBIX 3a7ja4, IPUHUMATh 11€JIb COBMECTHOM JI€ITENbHOCTH,
IUIAHUPOBATh OPTaHU3ALMI0 COBMECTHOM paboThl, pacnpenensiTb BUIbI padoT,
JIOTOBAapUBaThCSA, OOCYXAaTh MPOIECC U pe3yiabTaT paboThl, 0000IaTh MHEHHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBAaTh B TPYIIOBBIX (QopMax paboThl (0OCYykIeHUs, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbD» M HHBIE), BHITIOIHATH CBOIO YacTh PaOOTHl U KOOPAMHUPOBATH
CBOM JICHCTBUS C APYTMMHU YJ€HAMU KOMAaH]Ibl, OIIEHUBATh KAU€CTBO CBOErO BKJIAJa B
o0  OPOAYKT MO  KpUTepusiM,  CPOPMYJIHUPOBAHHBIM  YYaCTHUKAMHU
B3aUMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIbTATBI

K konimy 10 kiacca oOyyaromuiics HayduTcs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH TIOHSATHSMH CTEPEOMETPHH  IIPU
peIIeHUH 337249 U TPOBEJACHUN MATEMAaTHYECKUX PACCYXKICHUIA;

e TIPUMECHATH AKCMOMBI CTEPEOMETPUU M CIICJICTBUS W3 HUX TPHU PEHICHUH
TCOMETPUYCCKUX 3a]1a4;

e KIacCU(PUIMPOBATH B3aMMHOE PACIOJIOKEHUE MPSMBIX B TPOCTPAHCTBE,
IUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C YTIIAMU B IPOCTPAHCTBE:
MEX Ty IPSIMBIMH B TIPOCTPAHCTBE, MEXTYy MPSAMOUN U TUIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSMHU, CBI3aHHBIMH C MHOTOT PAaHHUKAMU;

e CBOOOTHO pacrmo3HaBaTh OCHOBHBIE BHABl MHOTOTPAHHUKOB (MPU3MA,
UpPaMUIa, IPSMOYTOJIBHBIN Tapalijiesienuie, Ky0);

e KJIacCU(UIIUPOBATH MHOTOTPaHHHKH, BBIOWpass ~ OCHOBaHWUSA IS
KJ1acCu(UKaINH;

e CBOOOJHO  OMEpPUPOBATH  TOHATHUSMH,  CBSI3aHHBIMH C  CEUCHUEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;



BBITMOJHATh MapajulesIbHOE, LIEHTPAIBHOE U OPTOrOHAIILHOE MPOEKTUPOBAHUE
(Guryp Ha MmIOCKOCTh, BBIOJIHATH U300paKEHUS PUTYpP HA IJIOCKOCTH;
CTPOUTh CEUEHUST MHOTOTPAHHUKOB PA3JTUYHBIMU METOJAMH, BBINOJHSITH
(BBIHOCHBIC) TIJIOCKHME YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX PUTYp:
BU/I CBEPXY, COOKY, CHU3Y;

BBIUMCISATH TUIOMIAAN MOBEPXHOCTE MHOTOTPAHHUKOB (MpU3Ma, MHUpaMUja),
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO ONEPUPOBATH MOHATUAMM: CAUMMETPHS B TPOCTPAHCTBE, LIEHTP, OCh
U TUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IMJIOCKOCTh CUMMETPHUH (PUTYPBIL;
CBOOOJTHO OMEpUpPOBATh MOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;

BBITMOJHATH ACUCTBUS HaJ BEKTOPAMU;

pemarb 3aJayd  Ha JOKAa3aTeJbCTBO MATEMAaTHMYECKUX OTHOIICHUH U
HAX0XJACHHE T€OMETPUUYECKUX BEIMYMH, MPUMEHSSI U3BECTHBIE METO/bI MPU
pEelIeHUH MaTeMaTHYeCKUX 3a7ad TOBBIIIEHHOTO M BBICOKOTO YpPOBHS
CJIOHOCTH;

OPUMEHSATh  MPOCTEHIINE MPOTrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI ITPU PEUICHUU CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKaTh, MpPeoOpa3oBbIBATh M HHTEPIPETHUPOBATH HMHPOPMALMIO O
POCTPAHCTBEHHBIX T'€OMETpUYECKUX (uUrypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCyHKax;

IPUMEHATH MOJTYYEHHbIEC 3HAHUS HA MPAKTUKE: CPABHUBATh U aHAJIM3UPOBATh
peanbpHbIE CUTyallUH, MPUMEHATh MU3YYEHHBIE IMOHATHA B IMPOLECCE MOUCKA
pElIeHUs] MaTeMaTH4ecKu CHOPMYIUPOBAHHONW MTPOOIEMBI, MOJETUPOBATH
peajbpHblE CUTyallUM Ha A3bIKE T€OMETPHH, HCCIEAOBaTh IOCTPOEHHBIE
MOJENH C UCIOJIb30BAHUEM F€OMETPUUYECKUX MOHATHII U TEOpeM, ammapara
anreOppl, pemarb NPAKTHYECKUE 3a/add, CBSI3aHHBIE C HAXOXICHUEM
F€OMETPUYECKUX BEIINYUH;

UMETh MpEeJCTaBiICHUs OO0 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUHM Kak
COCTaBHOMU 4acTH (yHIaMEHTA Pa3BUTHUS TEXHOIOTHH.

K xonmy 11 kaacca o0yyaromuics Hay9uTCs:

CBOOOJTHO OTEpUPOBATh TMOHSATHUSMHU, CBSI3aHHBIMU C IMJIMHIPUYECKOM,
KOHUYECKOM H c(hepuuecKoil IMOBEPXHOCTSAMH, OOBSICHITH CIIOCOOBI
MOJIyYEeHUS;

OTIEpUPOBATh TMOHSATUSMH, CBS3aHHBIMH C TEJaMU BPAIICHUS: IUIMHIPOM,
KOHYCOM, c(hepoil u mapom;

pacro3HaBaTh Teja BpallleHus (HUIUHApP, KOHYC, cdepa U 1map) U 0ObSICHATh
CIIOCOOBI TTOTYUYEHUS TEN BPAICHUS;

KJIacCU(ULIUPOBATH B3aUMHOE PACIIOJIOKEHHE CPEPhI U TIIOCKOCTH;



BBIYHMCIISITh BEJIMUMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEN BpalleHus,
00BbEMBI M TUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TEN BpalllCHUS,
FEOMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OMNEPUPOBATH TMOHATHUSIMHU, CBSI3aHHBIMU C KOMOWHAIUAMH TE
BpallleHuss W MHOTOTPaHHUKOB: MHOTOIPaHHUK, BIHCAaHHBIA B cdepy H
OMHUCAHHBIN OKoJIO cdephl, cepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpaIlCHUs;

BBIYHUCIISITh COOTHOIICHUSI MEXAY IUIOMIAJISIMU MMOBEPXHOCTEH U O00BEMaMU
IT0JTOOHBIX TEI;

n300paxaTh U3ydyaembie (PUTYPBI, BHITOIHATH (BBIHOCHBIC) INIOCKUE YEPTEIKHU
U3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (UTYp: BUJI CBEpxXy, COOKY, CHHU3Y,
CTPOUTH CEUCHUS TEJ BPAIICHUS;

U3BJICKAaTh, WHTEPIPETUPOBATh U MPEOoOpPa3oBbIBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (Purypax, MOpeacTaBICHHYIO Ha
yepTekax U pucyHKax;

CBOOOJIHO ONIEPUPOBATH TIOHITHUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHSITh OTIEPAIK HaJl BEKTOPAMHU;

3a/1aBaTh TUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;

peniaTh TeOMETPUYECKUE 3a/1aui Ha BBIUUCIICHUE YTJIOB MEXKIY MPSMBIMU U
IJIOCKOCTSIMU, BBIYMCIIEHUE PACCTOSHUN OT TOYKH JI0 MIOCKOCTH, B LIEJIOM,
Ha IIPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PELIECHUU;

CBOOOJHO ONEpUpPOBATH TMOHATHUSIMH, CBSI3aHHBIMH C JBIKEHHEM B
IPOCTPAHCTBE, 3HATH CBOMCTBA JABUKEHUN;

BBIMIOJHATh M300paXKeHHs] MHOTOTPAHHMKOB M TeJl BpaIlleHUs IMpHU
MApAUICIIBHOM  [EPEHOCE,  LEHTPAIBbHOW  CHUMMETPUH,  3€pPKaJIbHOMN
CUMMETPHUH, IPU TTIOBOPOTE BOKPYT MPSIMOM, MpeoOpa30BaHMs MOI00HS;
CTPOUTHh CEYEHUSI MHOTOTPAHHMKOB M TEJI BpPAIICHUS: CEUEHHUs LUIMHApPA
(mapaiesibHO U TEPIEHAUKYJISIPHO OCH), CEYCHHUS KOHyca (mapasieibHble
OCHOBAHUIO U TIPOXOJSIIINE YePE3 BEPUINHY), CEUCHUS 1I1apa;

UCIIOJIB30BaTh METOJIbl TMOCTPOEHUS CEUYEHUW: METOJ CIENOB, METOJ
BHYTPEHHEr0 NPOEKTUPOBAHUS, METO/JI IEPEHOCA CEKYILIEH IIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHS,

NPUMEHSTh TeOMEeTpudeckre (aKThl ST PEIICHHs CTEPEOMETPUUYECKUX
3a/a4, MPEANOJIarallliuX HECKOJIbKO IIaroB pEIICHHs, €CIIU YCIIOBUS
IIPUMEHCHHMS 33JIaHbI B SIBHOK W HESIBHOU opme;

pemaTh 3ajJayd  Ha JI0Ka3aTelIbCTBO MAaTEeMaTUYECKUX OTHOIICHUH U
HAXOXKJICHHE T€OMETPUUYECKUX BEIUYMH;

OPUMEHATh MPOTPaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

MIPUMEHSIThH MOJYyYCHHbIC 3HAHUS HAa MPAKTUKE: CPaBHUBATH, aHAJIU3UPOBATH
U OLEHUBATh pEalbHblE CHUTyalldd, TNPUMEHSATh H3YYCHHBIC TOHSTHSA,



TEOPEMBI, CBOWCTBA B NPOLECCE TOUCKA PELIEHUsS MaTeMaTUYEeCKU
chopMylIUpOBaHHOW MPOOIEMBbI, MOJACIUPOBATH pealibHbIE CUTyallMd Ha
A3BIKE T€OMETPHUH, UCCIEAO0BATh MOCTPOCHHBIE MOJEIN C HCIOJIb30BAaHUEM
r€OMETPUYECKUX TOHATUH W TeopeMm, amnmapara anreOpbl, pemarhb
OPAKTUYECKUE 3a/layd, CBSA3aHHBIE C HAXOXKICHUEM TI'€OMETPUUYECKUX
BEJIMYMH;

UMETh MpEeJCTaBlIeHUsT 00 OCHOBHBIX 3Talax pa3BUTUS T€OMETPUU Kak
COCTaBHOM YacTH (GyHAAMEHTA PA3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
n/n NMPOrpamMMblI Bcero Konrpoabnbie | Ipakmirieckie o0pa3oBaTe/ibHbIE
padoTbI padoThI pecypesI
1 BBenenue B crepeomeTpuio 23 1
9 B3anMHoe pacrionoxeHune npsMsIx B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTD MPSMBIX M TUIOCKOCTEH B 3 1
MIPOCTPAHCTBE
4 HepneH;Imiyns{pHOCTL MIPSIMBIX U o5 1
MJIOCKOCTEN B MPOCTPAHCTBE
5 VYTBl 1 paccTOSTHUS 16
6 MHororpaHHUKH 7
BekTopsl B mpocTpaHCcTBE 12
8 [ToBTOpEenue, 0000IIeHIE  CUCTEMATHU3ALINS 5 1
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 8 0




11 KJIACC

KosnuyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Kourpoabnsie | Ilpakrnueckue
NPorpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI pecypens
1 AHanuTn4eckas reOMeTpHs 15 1
9 [ToBTOpEHwUe, 06o6meHI/fe u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTPAHHUKA 17 1
4 Tena Bparenus 24 1
5 [Tmomaam MOBEpXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBmKeHHS 5 1
7 [ToBTOpEHwUE, 06o6meHIEe u 17 5
cUCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







IHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

Jara
U3y4eHust

DJIeKTPOHHBbIE
uu@ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

OcHoBHbIE TpaBUJIa U300paKEHUS HA
PUCYHKCE IIJIIOCKOCTH, TapaAJIJICITIbHBIX ITPSAMBIX
(0Tpe3KoB), cepeIMHBI OTPE3Ka

01.09.2023

[TonaTHs cTepeoMeTpun: TOUKa, IpsAMasl,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa H300paKeHHs Ha PUCYHKE
TUTOCKOCTH, MapajuIeTbHBIX MPSMBIX
(0Tpe3KoB), cepeIMHBI OTPE3Ka

01.09.2023

[TonsiTHs: Mepecekarouecs MIOCKOCTH,
nepeceKaromuecs npsMasi U MIoCKOCTh;
MOJTYTIPOCTPAHCTBO

05.09.2023

IlonsTHs: IEPECCKAIHNECA IITIOCKOCTH,
IepeCCKarIMrECA IpsaMas U IJIOCKOCTh;
NOJIYIPpOCTPAHCTBO

08.09.2023

MHororpaHHUKH, H300pakeHHe MPOCTEUIITIX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIUX 00BEKTOB

08.09.2023

MHororpaHHUKH, U300paKeHHE MTPOCTEUIITIX
MIPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIIHUX 00BEKTOB

12.09.2023

AKCHOMEI CTCPCOMCTPHHU U IICPBBIC
CICACTBUA U3 HUX

15.09.2023

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC




CICACTBUA N3 HUX

15.09.2023

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cieactBus u3 HUX. CriocoObl 3a1aHus
MPSAMBIX Y INIOCKOCTEM B IIPOCTPAHCTBE.
O0603HaueHus NPSMBIX U IJIOCKOCTEN

19.09.2023

10

N300pakenue ceueHuil mupaMupl, Kyoa u

MIPU3MBI, KOTOPbIE MPOXOJIAT Uuepe3 ux péodpa.

N3obpaxenue nepeceueHus MoIyueHHbIX
IJIOCKOCTEN. PackpalrBanye MOCTPOEHHBIX
CEYECHMI pPa3HbIMU LIBETaMU

22.09.2023

11

N300paxkenue ceueHunit nupamubl, Kyba u

MIPU3MBI, KOTOPbIE MPOXOJIAT uepe3 ux péodpa.

N3obpaxenune nepeceueHuns MoTydeHHbIX
IJI0CKOCTeH. PackpamBanue noCTpOECHHBIX
CeUeHUH pa3HbIMU I[BETaMU

26.09.2023

12

N3obpaxenne ceueHunit mupaMu b, Kyda u

MIPHU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux peopa.

N300paxkenue nepeceueHus NOIyIEHHBIX
IockocTel. PackpaiivBanue nocTpoeHHbIX
CeUeHUH pa3HbIMU I[BETAMU

29.09.2023

13

N3o00paxkenue ceueHnit mupamMubl, Kyba u

MIPU3MBI, KOTOPbIE MPOXOJAT uepe3 ux péopa.

I/1306pa>KeHHe NepeCCUCHUS MMOJTYICHHBIX
IUIOCKOCTEH. PaCKpaH_II/IBaHI/IC IIOCTPOCHHBIX
CEUYCHUI Pa3HbIMHU LIBETAaMU

29.09.2023

14

Meton clieaoB I NOCTPOCHUA CEUECHUN

03.10.2023

15

Merton cnefoB At HOCTPOEHUS CEYEHHM.
CBoiicTBa nepeceyeHu it NpsMbIX U
IJIOCKOCTEN

06.10.2023




16

Mertona ciesioB 1isi IOCTPOCHUS CEUECHUI.
CBoiicTBa nnepeceyeHuil MpsIMbIX U
IIJIOCKOCTEN

06.10.2023

17

[TocTpoenue ceuenuit B nupamuze, Kyoe mo
TpéM Toukam Ha p&opax. Co3manue
BBIHOCHBIX YEPTEKEH U 3alHCh 1ar0B
MTOCTPOCHUS

10.10.2023

18

[TocTpoenue ceuenuit B mupamuze, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEH U 3aMHCh 1ar0B
MTOCTPOCHUS

13.10.2023

19

[TocTpoenwne ceueHuit B mupamMu/ie, Kyoe 1mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEXKEN U 3alHCh IAaroB
MIOCTPOECHUS

13.10.2023

20

[TocTpoenune ceueHuit B mupamuze, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YepTEKeH U 3aIuCh 111aroB
MIOCTPOEHUS

17.10.2023

21

[ToBTOpenue mnanumeTpun: Teopema o
MIPOMOPIIMOHANBHBIX 0Tpe3Kax. [Togooue
TPEYroJIbHUKOB

20.10.2023

22

[ToBTOpenue muanumetrpuu: Teopema
Menenas. PacueTsl B ceueHUsAX Ha BBIHOCHBIX
yeprexax. Mictopus pa3BUTHS MIIaHUMETPUU
U CTEPEOMETPUHU

20.10.2023

23

KonTposnpHas pabota " AKCHOMBI
crepeomerpun. CeueHus"

24.10.2023

24

BzaumHuoe PAaCIOJIOKCHHUEC TPSAMBIX B
MIPpOCTPaHCTBC. CerH_II/IBaIOH_[I/ICCH IpAMBIC.

27.10.2023




[Ipu3Haky CKpemUBAIOMIMXCS MPSAMBIX.
[TapamienpHbIe IPSMBIE B IPOCTPAHCTBE

25

TeopemMa o CylieCTBOBAHUU U
€IVMHCTBEHHOCTH MIPSIMOU NapajlIeIbHON
JAHHOM NIPSIMOM, MMPOXOJAIIEHN YEPE3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH HAa TaHHOU
npsMoi. Jlemma o nepecedeHun
MapaJuIeIbHBIX MPSAMBIX II0CKOCTBIO

27.10.2023

26

[TapamensHOCTB Tpex NpsAMBIX. Teopema o
TpEX MapajuIeIbHbIX NPsAMBIX. Teopema o
CKPELIUBAOIIMNXCS MPSAMBIX

07.11.2023

27

[TapannensHoe npoexkTupoBanue. OCHOBHbBIE
CBOMCTBA MapaJIeIbHOTO MPOEKTUPOBAHUS.
N3obpaxenne pa3HbIX GUryp B
MapayieIbHON IPOEKIMU

10.11.2023

28

[lenTpanbHas npoekius. YroJ ¢
COHAIpPaBJICHHBIMU CTOPOHAMHU. YTOJ MEKIY
MIPSIMBIMU

10.11.2023

29

KontponbHas pabora Ha TeMy "B3zanmHoe
pacroio’KeHue NPSIMbIX B IPOCTpaHcTBE"

14.11.2023

30

[TonsTHs: mapanieabHOCTh IPSIMOH U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3nak
MapayuieNbHOCTH MPSIMOU U IIOCKOCTH.
CBoiicTBa napaJiIeIbHOCTH MPSAMOM U
MJIOCKOCTH

17.11.2023

31

I'eomeTpuueckre 3a1a4u Ha BBIYMCIICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
NapaJUIEIbHOCTBIO NMPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

17.11.2023

32

HOCTpOCHI/Ie CCUCHUS, ITPOXOAAIICTO Y€PE3




JAHHYIO MPSIMYIO Ha YepPTEXE U
MapajyIENbHOIO ApYroil npsamoit. Pacuér
OTHOLLIEHUI

21.11.2023

[TapannenpHas npoeKus, TPUMEHEHUE IS
IIOCTPOCHUSI CEYEHUM KyOa 1

33
napauienenumnena. Croiicrpa 24.11.2023
napajuIesIienuIe/1a U MPU3MBI
34 [MapamnensHbie TIOCKOCTH. [IpH3HaKH
MapajuIeTbHOCTH JIBYX TUIOCKOCTEH 24.11.2023
TeopeMa 0 mapaJuIeTbHOCTH U
€IMHCTBEHHOCTH TIOCKOCTH, TIPOXOISIIEH
35 N
yepe3 TOUKY, He IPUHAJUIeKAILY0 JAHHON 28.11.2023
IIJIOCKOCTH M CJICJICTBHSA U3 HEE
36 CpoiicTBa napasuieabHbIX MJIOCKOCTEH.
P 01.12.2023
KonTtponbHas padoTa mo teme
37 "[NapanienbHOCTh NPSAMBIX U IJIOCKOCTEN B
P CTb TP 01.12.2023
MIPOCTPAHCTBE
38 [ToBTOpenue: Teopema [ludaropa Ha
IJIOCKOCTH 05.12.2023
[ToBTOpEHUE: TPUTOHOMETPUS
39
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA 08.12.2023
CBoiicTBa Ky0a U IPSIMOYT'OJILHOT'O
40
napaJuiesenumneaa 08.12.2023
Brruncnenue JUIMH OTPe3KOB B KyOe U
41
MPSIMOYTOJIBHOM TIapajuleIIeUIe e 12.12.2023
[lepneHIUKyYIAPHOCTH MPSIMOH U MIOCKOCTH.
42 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U
P PHEAIP P 15.12.2023
MJIOCKOCTH
43 [TepnieHTUKyYIAPHOCTH MPSMOM U TIIOCKOCTH.




[Ipu3Hak neprneHMKyIsIpHOCTH IPSMOM U
IIJIOCKOCTU

15.12.2023

TeopemMa o CylieCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOM, MPOXOIALLIECH

44
yepe3 TOUKY IPOCTPAHCTBA U 19.12.2023
MEPIIEHANKYISIPHON K TUIOCKOCTH
45 [T1ockocTH 1 EePIIEHANKYIISIPHBIE UM
MpsIMbIE B MHOTOTpaHHHUKaX 22.12.2023
46 [TnockocTH 1 ePIIeHANKYIISIPHBIE UM
MpsIMblE B MHOTOTpaHHHUKAX 22.12.2023
47 [Neprienaukynsip 1 HakmoHHast. [locTpoenne
MEPNEeHIUKYIIApa U3 TOUKH Ha TPSIMYIO 26.12.2023
48 [Neprienukynsip 1 HakmoHHast. [locTpoenne
MEPIEHIUKYIISIPA U3 TOUYKHU Ha MPAMYIO 09.01.2024
49 Teopema o Tpéx mepneHIUKYIsIpax (Tpsmast
u oOpaTtHas) 12.01.2024
50 Teopema o Tpéx mepneHIUKyIsipax (psmast
u oOpartHasi) 12.01.2024
51 VYT0J1 MEXy CKPEIIUBAOITUMHUCS PSIMBIMU 16.01.2024
[Touck nepreHAMKYISPHBIX MPSMBIX C
52 .
MIOMOIIBIO MEPIEHAUKYISPHBIX TIOCKOCTEH 19.01.2024
53 OpToronanbHO€ IPOEKTUPOBAHHE 19.01.2024
[Toctpoenue ceuenuit Kkyoa, mpuU3MBl,
54 MPaBUJIbHON l'II:IpaMI/II[BI C IIOMOIIEIO 93.01.2024
OpPTOrOHAJIBHOM MPOEKINH
IToctpoenue ceuenuii kyba, MpU3MBlI,
55 MPaBWJIBHOM MUPAMHUJIBI C TOMOIIBIO 96.01.2024

OpTOFOHaHLHOﬁ MMpOCKINHU




56

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
mockoctu. [lnockoctu cummerpuii B
MHOT'OTpaHHUKaX

26.01.2024

57

[Ipu3Hak neprneHMKyISIpPHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEJCTBUE CUMMETPUN

30.01.2024

58

[IpaBuibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

02.02.2024

59

[IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

02.02.2024

60

CriocoObl OIYCTUTDH MEPIEHIUKYISAPHI:
CUMMETpHUS, CABUT TOUKH IO NTapaJIEIbHON
MIPSIMO

06.02.2024

61

CrBur no HenapaywIeIbHON MPSIMOH,
W3MEHEHUE PACCTOSIHUI

09.02.2024

62

KonTtponsnas padora "[lepneHauKyIIpHOCT
MPSAMBIX U IJIOCKOCTEHN B MpOCTpaHCTBE"

09.02.2024

63

[ToBTOpEHUE: Yyron Mexay NpsSIMbIMH Ha
IJIOCKOCTH, TPUTOHOMETPHUS B TPOU3BOILHOM
TPEYroJbHUKE, TEOpeMa KOCUHYCOB

13.02.2024

64

[ToBTOpEHUE: YOI MEKTY
CKPEILMBAIOIIUMHUCS MPSMBIMH B
MIPOCTPAHCTBE

16.02.2024

65

FCOMeTpI/I‘IeCKI/Ie MCTOAbI BBIYHUCJICHUS YI'JIa
MCXKAY NPSAMBIMU B MHOT'OT'PAHHUKAX

16.02.2024

66

JIByrpanHnsblii yroy. CBOMCTBO TMHENHBIX
YIJI0B JBYTPAHHOTIO yrja

20.02.2024

67

[lepnenaukynspHblie muockoctu. CBoiicTBa
B3aMMHO NEPHEHANKYISPHBIX MJIOCKOCTEN

27.02.2024

68

[Ipu3Hak nepneHANKYISIPHOCTH IJIOCKOCTEM;
TEOpeMa O MPSMON NEPECEUEHUS IBYX

01.03.2024




IIJIOCKOCTEH NEPIEHANKYIIAPHBIX TPEThEH
IIJIOCKOCTU

69

[IpssmoyrosbpHbIN Napaienenunes; Kyo;
U3MEPEHUS, CBOMCTBA IPSAMOYT OJILHOTO
HapajuleenuIe1a

01.03.2024

70

Teopema 0 1uaroHaIv IPSIMOYTOJILHOTO
napajuiesIenuIes1a v ClIeCTBUE U3 Heé

05.03.2024

71

CrepeomMeTpuiecKue U MPUKIaJIHbIC 3aa4H,
CBSI3aHHBIE CO B3aMMHBIM PACIIOJIOKEHUEM
MPSAMBIX U ITIOCKOCTH

12.03.2024

72

[ToBTOpEHME: CKpPEMIMBAIOIIHUECS MPSMEBIE,
napajuieIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

15.03.2024

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIINUXCS MIPSIMBIX, PACCTOSIHHE
MEXAY CKPEIIMBAIOIIUMHUCS MPSMBIMU B
MIPOCTBIX CUTYAIHSIX

15.03.2024

74

Paccrostaue ot TOUkH J0 IINIOCKOCTH,
PacCTOAHUEC OT HpﬂMOfI J0 IINIOCKOCTH

19.03.2024

75

Brrunciienue pacCTosTHUN MEXKITY
CKPEIMBAIOIIUMHUCS MPSMBIMH C TOMOIIIIO
MePIEeHIUKYIAPHOM MIIOCKOCTH

22.03.2024

76

TpéxrpanHblid yroj, HEpaBeHCTBA AJIs
TpexrpaHHbix yrioB. Teopema [Tudaropa,
TEOpPEMBI KOCUHYCOB Y CUHYCOB JUIS
TPEXTPAHHOTO yIJia

22.03.2024

77

DnemMeHTHI chepuiecKoil FTeOMETPHH:
reo/Ie3nYecKre JUHUU Ha 3emiie

02.04.2024

78

KonTposnpHast padota "Yrisl u paccTosHUs"

05.04.2024




CucremaTtu3zanus 3HaHui "MHOTOrpaHHUK U

7 €ro 3JIeMEeHTH!" 05.04.2024
80 [Tupamuna. Buael nupamua. [paBuibHas

IpaMua 09.04.2024
81 [Ipusma. IIpsiMas u HAKIIOHHAS IPU3MBI.

[IpaBunbHas npu3zma 12.04.2024
82 [IpsiMoit mapasuienenuiies1, IpsMOYIroJIbHBINA

napajuiesenumnes], Kyo 12.04.2024
83 Brimykiieie MHOTOTpaHHHUKH. Teopema

Diinepa 16.04.2024

Brimykieie MHOTOTpaHHuKH. Teopema
84 Oiinepa. [IpaBunbHBIE U IOTYTPAaBUIIBHBIE 10.04.2024

MHOTOTPaHHUKH
85 KonTtponbHas padoTa "MHOTOTpaHHUKH 10.04.2024
86 [TonsiTHE BeKTOpa Ha IMJIOCKOCTHU U B

MIPOCTPAHCTBE 23.04.2024
87 CymMa BEKTOpOB 96.04.2024
88 Pa3nocTh BekTOpOB 26.04.2024
89 [IpaBuio mapamenenurneaa 30.04.2024
90 YMHOK€EHHE BEKTOPA Ha YUCIIO 03.05.2024

PaznoxeHnue BekTopa 1o 6asucy Tpéx
91 .

BEKTOPOB, HE JISKAUIUX B OJTHOM IIIOCKOCTH 03.05.2024
92 CkansipHO€ IPOU3BEACHNE

07.05.2024




03 Brrurcnenue yria Mexay BEKTOpaMHu B 1

MIPOCTPAHCTBE 10.05.2024
94 [IpocTeiimme 3aqaum ¢ BEKTOpaMH 1 10.05.2024
95 [Ipocreiimue 3a1a4n ¢ BEKTOpaMH 1 14.05.2024
96 [Ipocreiimue 3a1a4n ¢ BEKTOPaMH 1 17.05.2024
97 KonTponbHas paboTa no Teme "BekTopsl B 1

npocTtpaHcTae” 17.05.2024
98 O0o01IeHHe U CHCTeMaTH3aInsT 3HAHUHA 1 21.05.2024
99 O0001IeHne 1 cucTeMaTn3alus 3HaHUH 1 94.05.2024
100 O06001IeHne U cucTeMaTh3alius 3HaHUH 1 94.05.2024
101 Hrorosas koHTpobHAs paboTa 1 98.05.2024
102 O0001eHne U cucreMaTh3alus 3HaHUH 1 31.05.2024

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KJIACC

KosnuyectBo yacos DJIeKTPOHHBbIE
Hara uudposbie
Nen/m | Tema ypoka Konrpoabsubie | Ilpakruyeckue
Bcero H3yyeHusi | oOpa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
1 [ToBTOpenue Temsl "KoopauHaTsl BeKTOpa 1
Ha MJIOCKOCTH ¥ B TPOCTpaHCTBE"
) [ToBTopenue temsl "CkansipHoe 1
MIpOU3BEACHNE BEKTOPOB"
3 [ToBTOpeHue TeMsbl ""Bprunciienne yria 1
MEXIy BEKTOPaMH B TPOCTPAHCTBE"
4 [ToBTOpEeHME TeMBI "Y paBHEHNE IPSIMOH, 1
MPOXOSIIEH Yepe3 IBE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YpaBHEHUE IIIOCKOCTH B OTPE3Kax
5 VYpaBHEHHE NIOCKOCTH, HOPMaJlb, 1
YpaBHEHUE IIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeieHne 1
3 JIuHeiiHbIe HepaBeHCTBA, JIMHEHHOE 1
MIPOrpaMMHPOBAHUE
9 JIuHeiHbIe HepaBeHCTBA, JIMHEHHOE 1
MIPOrpaMMHPOBAHUE
10 AHanuTHYECKUE METOIBI pacuéTa yria 1
MEXKy PSMBIMA B MHOTOTpaHHUKAX
1 AHanuTHYeCKHE METOBI pacuéTa yria 1
MEXAY IUIOCKOCTSIMU B MHOTOI'PAaHHHKAX
12 dopmyna paccTOSIHUSA OT TOUKH 10 1

IIJIOCKOCTH B KOOpAMWHATAX




HaxoxpaeHue pacCcTOsIHUN OT TOUKH 110

13
IJIOCKOCTH B KyOe

14 Haxosxaenne paccTosHHIA OT TOYKHU 10
IUIOCKOCTH B TPABMIIBHOW TTHPaMHJIE

15 KonTtponesHas paboTa "AHanmuTryeckas
reomeTpus"

16 CedeHust MHOTOTPaHHUKOB: CTaHAPTHBIE
MHOTOTPaHHUKH

17 CeueHunss MHOTOTPaHHUKOB: METOJ] CJIEZIOB
CedeHust MHOTOTPaHHUKOB: CTaHAPTHBIE

18 TUTOCKOCTH, TTIEPECEUCHUS TIPSMBIX U
IIJIOCKOCTEN

19 [MapannensHbIe MPSMBIE U TUIOCKOCTH:
napajiesIbHble CeUeHUs

20 [TapannenbHble NpsIMbIE U INIOCKOCTH:
pacy€T OTHOIIECHUI

21 [TapannenbHble NpsIMbIE U MIJIOCKOCTHU: YTJIbI
MEX]ly CKPELIUBAOIIUMUCS NPSIMBIMU
[leprienauKynspHbIE IPSIMBIE U INIOCKOCTH:

29 CTaHJApPTHBIE MAPbl NEPIEHIUKYIAPHBIX
IUIOCKOCTEH U MPSIMBIX, CHMMETPUU
MHOTI'OI'PaHHUKOB

23 [leprienAuKynsApHbIE IPSIMBIE U INIOCKOCTH:
TeopeMa O TpeX MepHeHIUKYIsIpax

24 [leprieHAUKYyIApHBIE TPSIMBIE U TNIOCKOCTH:
BBIUMCIIEHUS JUIMH B MHOTOTpaHHUKAX
[ToBTOpEHUE: MIIONIAAU MHOTOYTOJIbHUKOB,

25 (bopMmyIbl 1S 1IIoIaei, cooopakeHus

noxoous




26

HOBTOpeHI/Ie: I1oraan MHOFOerJIBHI/IKOB,
(hopMyITBI IS TUTOIAEH, COOOpaskeHus
noao0ous

27

HOBTOpeHI/ICI I1oaan MHOFOYFOJII)HI/IKOB,
(hopMyITBI IS TUTOIAIEH, COOOpasKeHUs
noxo0ous

28

[Tnomaay cedeHnii MHOTOTPAaHHUKOB:
IO/ IM TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOI00Ms

29

[Tnomaay cedeHnii MHOTOTPAaHHUKOB:
TUTOIIA]I IOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHUSI 1101001t

30

Kontponsnas pabora "[loBropenue:

n

MHOTI'OI'paHHUKH, CCUHCHUSA MHOT'OT'PaHHUKOB

31

O6bEM Tena. O0beM MPSIMOYTOJIBHOTO
napaJiesienurea

32

3amauu 00 yaBOEHUHU Ky0a, 0 KBaJpaType
Ky0a; 0 TPHCEKIIUH yria

33

CrepeoMeTpHrueckue 3a1a4u, CBI3aHHbIE C
00BEMOM MPSAMOYTOJILHOTO
napasuiesenumea

34

HpI/IKJ'IaI[HLIe 3aJa4u, CBA3aHHBIC C
BBIYHCIIEHHEM 00BbEMA IpsAMOYTOJIBHOTO
ImapaJuICIICIIMIIC 1a

35

O0BEM npsIMOIt TPU3MBI

36

CrepeoMeTpHruecKHe 3a1a4H, CBA3aHHbIE C
BBIUHCIIEHUEM 00BEMOB NIPSIMOM MPU3MBI

37

[Ipuknaaneie 331241, CBsI3aHHbBIE C 00BEMOM
MIPSIMOM IIPU3MBI

38

Brruucinenue 00bEMOB TeJI € ITIOMOILBIO




onpenenéuHoro uarerpana. Oobém
HAaKJIOHHOM IIPU3MBI

Beruucinenue 00bEMOB TeJI C ITIOMOILBIO

39 onpenenénHoro uarerpaina. Oobém
MTUPAMU B

40 ®opmyna 06béma mupamuiel. OTHOLICHHE
00BEeMOB MHUpaMu ¢ OOLIUM YTIIOM

41 ®dopmyna o0bémMa nupamuibl. OTHOIIEHHE
00BEMOB UpaMUJ ¢ OOLUTUM YTIIOM

42 CrepeoMeTpHuueckue 3a1a4u, CBI3aHHbIE C
00bEMaMu HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHrueckue 3a1a4u, CBI3aHHbIE C
o0bEMaMu MHpaMUIbI
[Tpuknagasie 3agauun mo Teme "OO0BEMBI

44 Teln'", CBSI3aHHBIC ¢ 00bEMOM HAKIIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3amaun 1mo reme "OObEMBI
Ten", CBSI3aHHbIE C 00bEMOM ITUPAMHUIBI

46 [Ipumenenne 00bEMOB. Brruncienue
PaccTOSHUA 10 TIOCKOCTH

47 KonTponsnas padora "O6bEM
MHOTOTpaHHUKA"
Hunuaapudeckas MOBEPXHOCTD,

48 oOpa3ymolne MUIHHIPIIECKON
MIOBEPXHOCTH

49 Hunusap. Hpsamoit KpyroBod LHIMHAID.
[Tnomaas MOBEPXHOCTH HUIHHIIPA

50 Konunueckas moBepxHOCTh, 0Opa3yromiue

KOHHUYECKOI MMOBCPXHOCTH. KOHYC




CeucHue KOHYCa IIJIOCKOCTBIO,

o1 MapajyIENbHOM II0OCKOCTH OCHOBAHUSA

59 Yceu€nnslii koHyc. M300paxenne KOHYCOB
1 yCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH M TIOJTHOM
MIOBEPXHOCTH KOHYCa

54 [Tnomaaps 60KOBOI MOBEPXHOCTH U TIOJIHOM
MIOBEPXHOCTH KOHYCa
CrepeoMeTpuiecKue 3aau Ha

55 JIOKA3aTeJIbCTBO U BLIYMCIICHHE,
MTOCTPOCHUEM CEUEHUH IIUIIMHPA, KOHYCa
CrepeomeTpuyecKue 3a/1auu Ha

56 JI0KA3aTeIbCTBO M BLIYKMCIIEHHE,
MMOCTPOCHUEM CEUECHU IIUIIMHIPA, KOHYCa

57 [Ipuknanueie 3aa4u, CBSI3aHHBIE C
LHIHHIPOM

58 [Ipuknanueie 3aa4u, CBSI3aHHBIE C
LHMIHHIPOM

59 Cdepa u map
[lepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdepsl m1ockocThio. Bua n
n300pakeHue mapa
[Tepeceuenue cdepsl u mapa ¢ MIOCKOCTHIO.

61 Kacanue mapa u cdepsl miaockoctso. Bug u
n3o00pakeHue mapa

62 VYpaBuenue chepsl. [lnomans chepsl u eé
yacTen

63 Cummerpus cheps! 1 mapa

64 CrepeoMeTprueckue 3a1aud Ha




J0Ka3aTCIbCTBO U BBIYHMCIICHUEC, CBA3aHHBIC
co cepoii 1 mapom, MOCTPOCHUEM UX
CEUYCHHUI MI0CKOCTHIO

CrepeomeTpuiecKue 3a1auu Ha
J0Ka3aTe€JIbCTBO U BBIYHCIICHUEC, CBA3aHHBIC

65 co cepoii u mapom, MOCTPOCHUEM UX
CEUYEHUI TIOCKOCTHIO

66 [Ipuknagueie 3a1auu, CBA3aHHBIE CO Chepoit
Y 11apoM
[ToBTOpEHUE: OKPYKHOCTH HA TUIOCKOCTH,

67 BBIYUCIICHUS B OKPYXKHOCTH, CTAaHJIAPTHHIC
oxo0oust

68 Paznuanabie KOMOWHAITUY TEJ BpAIIEHUS 1
MHOTOTPaHHUKOB

69 3agaun 1o Teme "Tena u TOBEpXHOCTH
BpaieHus"

20 3agaun 1o Teme "Tena u TOBEpXHOCTH
BpaieHus"

71 KonTtponbHas padora "Tena 1 moBEpXHOCTH
BpaieHus"

79 O6bEM mrmuHapa. Teopema 06 0ObEME
MPSIMOTO LIUJITUH]IpA

73 Boruncnenue 00bEMOB TN ¢ TOMOMIBIO
onpenenéuHoro uHTerpana. OobpEéM KoHyca

7 [Tnomaan 60k0BO¥ U MOTHOM MOBEPXHOCTH
KOHyca

75 CrepeomeTpuiecKkue 3a/1auu, CBI3aHHBIE C
BBIYHCIIEHUEM 00BEMOB IIIIIMHAPA, KOHYCa

76 [Mpuknanueie 3agaun o Teme "OO0BEMBI U

MJI0ILIA]IM TTOBEpXHOCTEN Ten"




77

O061BEM mapa u mapoBoro cexropa. Teopema
00 00néme mapa. [Tnomane chepsl.
CrepeoMeTpHueCcKHe 3aJauH, CBS3aHHBIE C
BBIYHCIICHUEM 00BEMOB II1apa, MapoBOTo
CerMEHTa U IIAapOBOTO CEKTOpa

78

[Ipuknagueie 3anaun no reme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM I1apa U
o1 bo chepbl. COOTHOMIEHUS MEXTY
TUTOIIA/SIMH TTIOBEPXHOCTEH M 00BEMaMu
MOJJOOHBIX TeN

79

[TomoOHbIE TENa B MPOCTPAHCTBE.
N3menenne o0bpEma npu moa00uu.
CrepeoMeTpHYeCKHE 33]1a9d, CBI3aHHBIC C
BBIYHCIIEHUEM 00BEMOB TeJ U TUIoIIaAel
MOBEPXHOCTEMN

80

Kontponsnas padota "[lnomamm
TTOBEPXHOCTH U 0OBEMBI KPYTJIBIX TET"

81

JIBuxkenus npoctpancta. OToOpaskeHusl.
JIBmxeHust 1 paBeHCTBO duryp. Obuue
CBOMCTBA IBIKCHUHN

82

Buibl nBrOKeHMI: TapayIeIbHBIN IEPEHOC,
LIEHTpaJIbHasl CHMMETPHS, 3epKaJIbHAS
CUMMETpUS, TOBOPOT BOKPYT MPSMO

83

[IpeobOpazoBanus mogodwus. [Ipsmas u chepa
Olinepa

84

FGOMeTpI/ILIeCKI/IC 3ala4v Ha IPUMCHCHUC
JABMKCHUA

85

KonTtponrHas pabota "Bekrops! B
pocTpaHcTae”

86

Ob6o6maromiee nosropenue 11 nmouaruit u




MeT0/10B Kypca reomerpun 10—-11 xnaccos,
cucreMaruzaius 3Hanuil: "[lapainenbHoCTh
MPSIMBIX U IJIOCKOCTEHN B TpocTpaHCcTBE"

87

Ob6o6maromee moBroperue 11 moHsTHil U
MeTo10B Kypca reomerpun 10-11 kmaccos,
cucTeMaTu3anus 3HaHuii: "Bekropsl B
npocTpaHcTse"

88

O6o06mmaromniee nopropenue 11 noustuii u
MeTo10B Kypca reomerpun 10-11 kmaccos,
cucTeMaru3anus 3HaHuii: "BekTopsl B
npocTtpancTae"

89

O6o6mmaromniee nopropenue 11 noustuii u
MeTo10B Kypca reomerpun 10-11 kmaccos,
cucremarusanus 3Haguii: "O0beM
MHOTOTpaHHUKA"

90

O6o6matomee moBropeHue 11 moHATHIA 1
MeTo10B Kypca reomerpun 10-11 kmaccos,
cucremarusanus 3Haguii: "O0beM
MHOTOTpaHHUKA"

91

O6o06matomiee moBropeHue 11 moHATHIA 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cucreMarusanus 3gaguii: "Ihnomaan
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX Ten"

92

O6o06matomee nmoBropeHue 11 MOHATHI 1
MeToJI0B Kypca reomerpun 10-11 knaccos,
cucreMaTu3anus 3Hanuit: "Ilnomanu
MOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"

93

Htoropas KOHTPOJIbHAsA pa60Ta

94

Htoropas KOHTPOJIbHAA pa60Ta

95

[ToBTOpEHUE, 0600IIIEHNE 1 CUCTEMATH3AIHS




3HAHUN

96

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX
MHXEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAayKU U €€ POJIb B pa3BUTHUHU COBPEMEHHBIX
VMHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHN

98

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAyKHU U €€ poJIb B PA3BUTHU COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

99

Hcropus pasBuTHs CTEpEOMETPHUH KaK
HAayKU U €€ pOJib B Pa3BUTHUH COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHN

100

HcTopus pa3BuTHs CTEpEOMETPHUH Kak
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WMHXEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOT Ui

101

WcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT Ui

102

HcTopus pa3BuTHs CTEpEOMETPHUH Kak
HayKH 1 €€ POoJib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHid

OBIIEE KOJIMYECTBO YACOB I1IO [TIPOTPAMME

102







YUYEBHO-METOJMYECKOE OBECNIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHUAJIBI 1151 YYEHUKA

* Martemaruka: anreOpa u Hayajla MaTeMaTUYECKOro aHanusa, reometpus, 10 kmacc/
Koznos B.B., Hukutun A.A., benonocos B.C. u apyrue; non penakuueit Koznosa
B.B. u Hukutuna A.A., OO11ecTBO ¢ OrpaHMYE€HHON OTBETCTBEHHOCTHIO «Pycckoe
CJIOBO - YUEOHHK»

* Maremaruka: anre6pa v Hayajla MaTeMaTUYECKOTO aHalnu3a, reomerpus, 11
knacc/ Kosznos B.B., Hukutun A.A., benonocos B.C. u apyrue; noj penakuueit
Kosznosa B.B. u Hukutuna A.A., O0111ecTBO C OrpaHUYE€HHON OTBETCTBEHHOCTHIO

«PYCCKOC CJIOBO - y‘{€6HI/IK»

METOJJNUYECKHUE MATEPHUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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