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HOACHUTEJBHASA 3AIINCKA

I'eomerpust sBnsieTcs 0MHUM U3 0a30BBIX KYPCOB HAa YPOBHE CpeHEro o0miero o0pa3oBaHus,
TaKk Kak o0ecreynBaeT  BO3MOXKHOCTb  W3YYEHHUS  JUCLMIUIMH  €CTECTBEHHO-HAay4yHOU
HAIpaBJIEHHOCTH W MPEIMETOB TyMaHMTApHOro LHKJIA. IIOCKOJIBKY JIOrMYECKOe MBILUIEHUE,
dopmupyeMoe IpU HU3YYEHHUM OOYYAIOUIMMUCA IOHATHUHHBIX OCHOB TI'€OMETpUH, IpH
JI0KAa3aTeIbCTBE TEOPEM M IIOCTPOCHUHU LIEMOYKH JIOTMUECKUX YTBEPKACHUHM IpU PELICHUU
reOMETPUYECKUX 3a/ady, YMEHUE BBIIBUIAaTh M ONpPOBEprarb TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCS MIPU PEIHICHUWH 3aJad €CTECTBEHHO-HAyYHOTO LHMKJIA, B YaCTHOCTH (DU3MUECKHX
3ajau.

Llenb ocBoeHMs mporpaMMbl yueOHOro kypca «l'eomeTpusi» Ha YIriIyOJEHHOM YpOBHE —
pa3sBUTHE WHAMBHUIYaIbHBIX CHOCOOHOCTEH OOyYarolMXCs IpPU H3YYEHUM T[EOMETpUH, Kak
cocTaBisitolIel mpeaMmeTHON obOmactu «MaTtemaruka M UH(OpPMAaTHKa» uepe3 obecreueHue
BO3MOXKHOCTH TNPHOOPETeHUsT W MCIIOJIb30BaHUsl Oojiee IIyOOKMX TIE€OMETPUYECKUX 3HAHUU U
NeHCTBUH, CIeNU(pUYHBIX TEOMETPUH, U HEOOXOMUMBIX JUISl YCIEUIHOTO NpPOEeCcCCHOHATHLHOTO
00pa30BaHusl, CBA3aHHOIO C MCIIOJIb30BAaHHEM MaTeMaTHKU.

[IpropuTeTHBIMU 33ja4aMy Kypca F€OMETPUM Ha YIIIyOJEHHOM YPOBHE, pACIIUPSIOLIUMU U
YCUJIMBAIOIMMU Kypc 0a30BOro ypOBHS, SIBJISIOTCS:

paciIpeHue NpeacTaBIeHusl 0 FT€OMETPUHN KaK YaCTH MUPOBOM KyJIbTYpbl U (POPMHUPOBAHUE
OCO3HAHHUS B3aMMOCBS3M F'€OMETPUH C OKPYKAIOIIUM MUPOM;

¢dbopMHpOBaHHE MPEICTABICHHUS O MPOCTPAHCTBEHHBIX (UI'ypaX Kak O BaKHEHIIUX
MaTeMaTUYECKUX MOJIENSIX, MO3BOJIAIOIIMX OMUCHIBATh U U3y4aTh PA3HbIC SIBJICHMS OKPYKAIOLIETO
MHpa, 3HaHWE TOHATUHHOTO anmnapata o paszaeiy «CrepeoMeTpus» ydeOHOro Kypca reoMeTpuu;

(hopMHpOBaHME YMEHHUS BIIaJIeTh OCHOBHBIMH MOHSATHSMHU O MPOCTPAHCTBEHHBIX (pUrypax u
UX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, (GOpMYyl M yMEHHE HX HPUMEHSTb, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PELIEHUS 3aay;

¢dbopmMHpoBaHHE YMEHHs paclo3HaBaThb Ha YEpTeXax, MOJAEISIX U B peaJbHOM MHpE
MHOTOTPaHHUKU U TeJa BPaIleHUsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOIEIIN;

¢dbopmupoBaHue MTOHMMAaHHUSI BO3MO>KHOCTH aKCHOMaTHYECKOTO IIOCTPOCHHUS
MaTeMaTUYeCKUX Teopui, (opmMHpoBaHHE MOHUMAHUS POJM AKCHOMAaTHUKU MpPHU IPOBEIECHUU
pacCyKIeHUN;

¢bopMHpOBaHME YMEHHS BJIaJE€Th METOJaMU JOKa3aTelbCTB M aITOPUTMOB pEIICHUS,
YMEHMSI UX TPUMEHATh, MPOBOAUTH JOKA3aTEIBHBIE PACCYXKIEHUS B XOJE pEIICHUs
CTEpEOMETPUYECKUX 3aJad M 3a7ad C [paKTUYECKUM CcoJepkaHueM, (QopMUpOBaHUE
OpEJCTaBICHUs O HEOOXOJUMOCTH J0Ka3aTelIbcTB IMpPU  OOOCHOBAaHMM MaTeMaTHMYECKUX
YTBEPKACHUM U POJIM aKCHOMATUKU B TPOBEIECHUH JIEYKTUBHBIX PACCYyXKIACHHUIA;

pa3BUTHE U COBEPLICHCTBOBAHME WHTEJUIEKTYaJbHBIX W TBOPYECKUX CHOCOOHOCTEH
oOyJaromuxcsi, MO3HABaTEIIbHON AaKTHUBHOCTH, HCCIIEIOBATENbCKUX YMEHUM, KPUTUYHOCTH
MBIILUIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

¢dbopMupoBaHue (QyHKIMOHAIBHON TIpaMOTHOCTH, pEJNEBAaHTHOM TI'E€OMETPUH: YMEHUs
pacrio3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
’KU3HEHHBIX CUTYalUAX U MPU U3YYEHHUH APYTUX y4EOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN
Y 3aKOHOMEPHOCTEM, MOAECIMPOBAHNS PEAIbHBIX CUTYalUi, UCCIIET0BAHUS TIOCTPOCHHBIX MOJEIIEH,
MHTEPIIPETALIMU MTOJTYYEHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJIepKaTeNIbHBIMU JIMHUSIMU yueOHoro Kypca «[ eomerpusi» B 10—11 kiaccax
apistoTes: «[IpsiMble M TIIOCKOCTH B MpOCTpaHCTBe», «MHororpaHHukmn», «Tena BpamieHUs»,
«BeKkTopbl U KOOPAMHATHI B IPOCTPAHCTBEY, «/|BHIKEHNUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHHWE «yMETh OINEPUPOBATH MOHATUIMU,
pENeBaHTHBIMUA T€OMETPHH Ha YriayOn€éHHOM ypoBHe oOyueHus B 10—11 kiaccax, OTHOCHUTCS KO
BCEM COJEP)KATEeNIbHBIM JIMHUAM Y4eOHOro Kypca, a (OpPMHUPOBAHME JIOTMYECKMX YMEHHI



pacnpeacisiCTcs HE TOJBKO IO COACPIKATCIbHBIM JIMHUAM, HO U IO TOoJJaM O6y‘-IeHI/I$I. Co;[epncaHI/Ie
00pa3oBaHUs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yibTraTaM ocBoeHust DenepaibHOi paboueit
IPOTPaMMBI, PacIpeeNEéHHBIM 10 rojJjaM 00ydeHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, NMPUHIMIIMAIBHBIM BOIPOCaM OO0ydYaromuecss oO0paliaainch HEOJAHOKPATHO. DTO
IMMO3BOJIACT OPraHU30BaTh OBJIAJACHUC I'COMCTPUUCCKUMU MTOHATUAMU U HABBIKAMU ITOCJIICIOBATCIIHEHO
U TIOCTYNaTeIbHO, C COOJIIOJICHHMEM IMPHUHIIUIA MPEEMCTBEHHOCTH, 8 HOBBIC 3HAHHS BKIIIOYATh B
OOIIyI0 CHCTEeMY TI'E€OMETPUYECKHUX MPEACTABICHHI OOYyJaroIuXcs, pacliupsas U yrioyomuss eg,
00pa3ys MPOYHBIC MHO)KECTBEHHBIE CBSI3H.

[lepexon K U3y4EeHUIO TEOMETPUHU Ha YIITyOJEHHOM YPOBHE MO3BOJISIET:

co3laTh YCIOBHSI JUIs JOUQQepeHIanud  OO0ydeHUsl, IMOCTPOCHUS HHIMBUIYaTbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, 00ECIIEYUTh YriIyOJIEHHOE N3yuYeHHE T€OMETPHH KaK COCTaBIIAIONICH
y4eOHOTO0 npenMeTa «MaremaTukay;,

IIOATOTOBUTH 06y11a10m1/1x<:ﬂ K MPOAOJDKCHUIO HM3YUYCHHUSA MATCMATHUKH C y‘IéTOM BI)I60pa
Oyaymiedi mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKIY OOIMM U MPOPECCHOHATBHBIM
o0pa3zoBaHHEM.

Ha u3yuenue yueOHOrO Kypca «['eomeTpusi» Ha yriyOnéHHOM ypoBHE oTBoauTcs 204 yaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 vaca (3 yaca B Henemio).



COAEPKXAHUE OBYUYEHUA

10 KJIACC

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHoBHBIE TIOHATHS cTepeoMeTpun. Touka, mpsMasi, II0CKOCTh, IpocTpancTBo. [Tonarue 06
AKCMOMAaTHYECKOM IIOCTPOCHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3aumHoe pacnosiokeHue NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOLIUECs, NapalieiabHble U
CKpeluBaromuecs: npsmsle. [IpuzHaku ckpeuuBaromuxcs npsmbix. [lapanaenbHocTs OpSIMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: MapajuiebHbIE INPSAMBbIE B IPOCTPAHCTBE, MAPAJIEIBHOCTh TPEX
HPSMBIX, APAJUIENBHOCTh IPAMON U II0cKOCTH. [lapamienbHoe U LEeHTpaIbHOE POEKTUPOBAHUE,
u3zo0paxxenue Guryp. OCHOBHBIE CBOMCTBA MapauIeIbHOTO MPOeKTHpoBanus. M3o0paxkenue Gpuryp
B IIAapaJuUIEIbHOM IPOEKUHU. YTJbl C COHANPABICHHBIMA CTOPOHAMH, YroJl MEXKIYy IpPSIMBIMU B
npocTtpaHcTe. [lapannenbHOCTh MIIOCKOCTEN: napalie/IbHbIE NIOCKOCTH, CBOMCTBA NapalIelIbHBIX
wiockocteil. [IpocTeiine npocTpaHCTBEHHbIE (GUTYPBI HA MJIOCKOCTU: TE€TPa’JIp, Napajliesenume],
MOCTPOEHUE CEYEHHUI.

[leprieHANKYIAPHOCTD NPSAMON U MJIOCKOCTHU: MEPIEHAUKYIIIPHbIC IPsSMBbIE B IPOCTPAHCTBE,
IpsiMble TMapajyiebHble M MNEPHEHIUKYISIPHbIE K IIJIOCKOCTH, MPHU3HAK MEPIEHIUKYISIPHOCTU
OpsIMOM M IUIOCKOCTH, TEOpEMa O MPsAMOM MNEPHNEHAMKYISIPHOM IUIOCKOCTH. OpTOroHajbHOE
npoekTupoBanue. [leprneHuKysap U HaKJIOHHBIE: PACCTOSHUE OT TOYKH /10 TUIOCKOCTH, PaCCTOSTHUE
OT MPSIMON JI0 MJIOCKOCTH, MPOEKIUs (GUTYpbl Ha IUIOCKOCTh. IlepneHIuKyaIspHOCTh IJIOCKOCTEH:
IIPU3HAK NEPIICHIUKYJSIPHOCTH JIBYX IUIOCKOCTEH. TeopeMa o TpEX NepHeHANKYIIsIpax.

VYTIiIbl B IPOCTPAHCTBE: YroJl MEKAY IPSMOM U IJIOCKOCTBIO, IBYTPAHHBIA YIroJl, JUHEHHBIN
yroJl JBYTpaHHOro yria. TpéXrpaHHbli W MHOrorpaHHble yribl. CBOMCTBa IJIOCKMX YIJIOB
MHOrorpatoro yria. CBONCTBa IUIOCKMX W JBYTPaHHBIX YIJIOB TpPEXTpaHHOro yria. Teopembl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO yIIa.

MHOrorpaHHUKH

Bunbel MHOrOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. [lpusma: n-yronpHas npusma, npsmas
M HakJIOHHas TMpU3Mbl, OOKOBas M TOJHas TOBEPXHOCTh npu3Mbl. [lapamnenenunen,
IPSIMOYTOJIBHBIN  MMapaJuleNIeNuNe]] M ero cBoicrBa. KpaTuaiiie IyTM Ha IIOBEpXHOCTH
MHororpanHuka. Teopema Oilnepa. IlpoctpanctBennas Tteopema Ilucdaropa. ITupammpa: n-
yrojibHasl MUpaMuja, MpaBWiIbHAs U yced€HHas nupamuibl. CBoiicTBa pédbep M OOKOBBIX I'paHel
npaBWIbHOM mnHpaMufbl. [IpaBuiibHbIE MHOTOTpAaHHUKM: TpaBUiIbHAs NpuU3Ma M IMpaBUIIbHAs
NUpaMuJia, IpaBUIIbHAS TPEYroyibHas NMUpamMuaa U MpaBUIIbHBIN TeTpaliap, KyO. IlpencraBnenue o
IIPABWJIBHBIX MHOTOTPaHHMKAX: OKTa’dAp, N0AEKa3Ap U UKOCAIP.

Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: p&Opa, AuaroHanu, yribl. [lnomans GoxoBoit
MOBEPXHOCTHU U TOJHOM MOBEPXHOCTH MPSIMOI MPU3MBI, TUIOIAAb OCHOBAHUHN, TeopeMa 0 OOKOBOI
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH U IMOBEPXHOCTU MPaBUIIBHOMN
MIUPAMHU/IBI, TEOPEMA O TUIOIIAN YCEYEHHON TUPaMU/IB.

CumMeTpusi B TMPOCTPAHCTBE. ODJIEMEHTbl CHMMETPHUHM MPABHIBHBIX MHOTIOIPAaHHUKOB.
CuMmMeTpuss B IPAaBWIBHOM MHOIOTPaHHHMKE: CHMMETPHsI MapajulelenuIena, CHUMMETPHs
MPABUJIBHBIX TPU3M, CHMMETPHSI MPAaBUILHON MTUPAMU/IBL.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, AJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHANpPABJICHHBIE M MPOTHUBOIIOJIOKHO HAIpaBJICHHbIE BEKTOpbl. PaBeHCTBO
BEKTOPOB. JIeHCTBUS C BEKTOpaMM: CJIOKEHHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4nciio. CBOWCTBA CIOXKEHHS BEKTOPOB. CBOWCTBA YMHOKECHUS
BeKTOpa Ha 4ucio. [IoHdaTHe KOMIUIaHapHbIE BEKTOPHI. [IpU3HaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.



IIpaBuno mnapautenenunena. Teopema O pas3lIoKEHUU BEKTOpPA IO TPEM HEKOMILIAHAPHBIM
BekTOpaM. [IpsMoyrompHas cucrema KoopauHaT B npoctpaHcTBe. Koopaunartsl Bektopa. CBA3b
MEXJy KOOpJMHAaTaMU BEKTOpa M KOOpAMHATaMHU TOYEK. YTojl MexIy BekTopamu. CkaiaspHoe
IIPOU3BENICHNE BEKTOPOB.

11 KITACC

Tena Bpamenus

[lonATHs: UMIMHAPUYECKAs TOBEPXHOCTb, KOHHYECKas MOBEPXHOCTh, cdepuueckas
MIOBEPXHOCTh, 00pa3yrollue MoBepxHOcTel. Tena BpalieHus: MUIHHIP, KOHYC, YCEYEHHBIH KOHYC,
cdepa, map. Bzaumnaoe pacnonoxkeHue cepsl W MIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe.
W300pakeHre Te BpallleHUs Ha TUIOCKOCTH. Pa3BépTka nmuinuHapa u KoHnyca. CuMMeTpus chepbl U
nrapa.

O6béM. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00bEME MPSIMOYTOJIBHOTO
napajenenunena u ciueactsus u3 He€. OOBEM mpsSMONW W HAKIOHHOW MPHU3MBI, MHIHHIPA,
nupaMuibl U KoHyca. O0bEM 11apa v apoBOro CErMEHTA.

KomOuHanu Tenm BpamieHuss W MHOTOTrpaHHUKOB. llpu3Ma, BIucaHHas B IWIKMHAD,
onucaHHas okoyo muianHapa. Ilepeceuenne chepsl u mapa ¢ miockocTeio. Kacanue mapa u cdepsr
IUIOCKOCThIO. [lOHATHE MHOTOrpaHHHMKA, OIMUCAHHOTO OKOJO cdepbl, cdepbl, BIHCAHHOW B
MHOTOTPAaHHHK WJIH TEJIO BPAILICHHS.

[Tnomans MOBEPXHOCTH IWIMHApA, KOHYca, Iuiomans chepsl U e€ uvacreit. [lomoOue B
npoctpanctBe.  OTHomeHHWe  O0BEMOB, IUJIOMIA[CH  TMOBEPXHOCTEH  MOAOOHBIX  (uUTyp.
[IpeoOpa3oBanue moaO00Ms, TOMOTETHs. PernieHuMe 3amad Ha IUIOCKOCTH C  HCIOJIb30BAaHUEM
CTEPEOMETPUIECKUX METOJIOB.

[TocTpoenue ceyeHuii MHOTOTPAHHUKOB U T€J BpallleHUs: CeYeHUs [IUIUHApa (TapaienbHO
U TIEPICHIUKYSIPHO OCH), CEYEHHUS KOHyca (TapauleibHBIE OCHOBAHHIO M TPOXOJSIINE Yepes3
BEpIINHY), CEUEHHs IIapa, METOJbl MOCTPOCHMs CEUYEHHUIl: METOJl ClIeJ0B, METOJ BHYTPEHHErO
MPOEKTHPOBAHUS, METOJT TIEpEHOCA CEKYIIIEH TITIOCKOCTH.

BekTophI M KOOPAMHATHI B IPOCTPAHCTBE

BekTops! B npoctpancTBe. Onepanuy Hajl BEKTOpaMU. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOPHOTO YMHOXKeHHUA. lIpsMoyrosnbHas cucteMa KOOpJAMHAT B IPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnoxenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIH METOA MpU
peLIeHNN TEOMETPUYECKUX 3a]1a4.

J{BMKeHHS B IPOCTPAHCTBE

JIBmxenus mpoctpancTBa. Otobpaxkenus. [[BuxeHus u paBeHcTBo ¢uryp. OOmme cBoicTBa
JIBW)XEHUW. Buapl NBWKEHUI: MapajuieNIbHbIM MEPEHOC, LEHTpajbHas CHUMMETPHUS, 3€pKajibHas
CUMMETpPHUS, TOBOPOT BOKPYT mpsiMoii. [IpeoOpazoBanust momgobdus. [Ipsmas u cdepa Diinepa.



INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJEHHBIN YPOBEHDB) HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xknanckoe BoClIMTAHHE:

C(OPMHPOBAHHOCTh ~ TPAKAAHCKOM MO3UIMM  OOy4yaroIlerocss Kak AakTHBHOTO H
OTBETCTBEHHOI'0 YJE€HAa POCCHMCKOro oOIIecTBa, MPEACTaBIEHUE O MAaTEeMAaTUYECKHUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHUH, TPOLEAYp TPa)XKAaHCKOTO OOIIeCTBa
(BBIOOpBI, OMPOCHI M JIPyroe), yMEHUE B3aUMOJEHCTBOBATh C COLUAIBHBIMU HHCTUTYTaMH B
COOTBETCTBUH C UX (DYHKIMSIMU U Ha3HAYCHUEM;

2) IaTPUOTHYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTh POCCUHCKONW TPAKIAHCKON HMJCHTUYHOCTH, YBRKEHHUS K MPOLUIOMY U
HACTOALEMY POCCHUMCKOM MaTeMAaTHKH, LIEHHOCTHOE OTHOIICHHME K JIOCTHIKEHUSAM POCCHMCKHX
MaTE€MaTUKOB U POCCUNMCKOM MaTEMaTU4ECKOM IIKOJIbI, UCIIOJIb30BAaHUE ITUX JTOCTHKEHUHN B JPYIUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

OCO3HaHME  JYXOBHBIX  LIEHHOCTEH  poccuiickoro  Hapojaa,  c(HOpMUPOBAHHOCTb
HPABCTBEHHOI'O CO3HAHMSI, ATHUYECKOIO IOBEJIEHUS, CBSI3aHHOIO C INPAKTHUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKM M JESATECIBHOCTBIO YYEHOIO, OCO3HAHHME JIMYHOIO BKJIAJa B IIOCTPOCHHUE
YCTOMUYUBOTO OYAYIIETO;

4) acTeTHYECKOE BOCIIUTaHKE:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIOUasi 3CTETUKY MaTeMAaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/lay, pEIIeHUH, pacCcyXIeHHH, BOCHPUUMYMBOCTh K MAaTEMAaTUYECKUM acleKTam
Pa3IUYHbBIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnuTaAHME:

c(OpPMUPOBAHHOCTh YMEHUS IPUMEHITh MaTEMaTUYECKHE 3HAHUSI B MHTEpecax 370pOBOIoO U
6e3omacHoro obpasa >KU3HHU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0POBbIO (3/J0pPOBOE MUTAHUE,
cOanaHCUPOBAHHBIN PEXXUM 3aHATUI U OTJbIXA, peryisipHas (pusndeckas akTUBHOCTD), (PU3HUECKOE
COBEPUICHCTBOBAHUE IIPH 3aHITHUSIX CIIOPTUBHO-03/JOPOBUTEIBHON NEATEIBHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTb K TPYZIy, OCO3HAaHHE LIEHHOCTH TPYAOJIIOOHUS, HHTEpEC K pa3IMyHbIM chepam
npo(ecCHOHANBHON N1€ATEIbHOCTH, CBA3aHHBIM C MAaTeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIN BbIOOp Oynylei mpodeccun U peann30BbIBaTh COOCTBEHHBIE KU3HEHHbIE
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4eCKOMY OOpa3oBaHHMIO M CaMO0Opa3oBaHHUIO Ha
INPOTSKEHUM BCEW JKU3HU, TOTOBHOCTh K aKTMBHOMY YYacTHIO B PELICHUM NPAKTUYECKUX 3a1ad
MaTeMaTU4YeCKOIl HalpaBIeHHOCTH;

7) 3K0JI0OTHYeCKOe BOCTIMTAHHUE:

c(OPMUPOBAHHOCTh  AKOJIOTMYECKON  KYJIbTYphl, IOHUMaHHE BIUSHUS  COLIMAJIBLHO-
PKOHOMHYECKUX TIPOLECCOB HA COCTOSHME MPUPOJHOW M COLHUAIBHOM CpENbl, OCO3HAHUE
IJ100abHOTO XapaKkTepa 3KOJOTHYECKUX MPOoOIeM, OpUEHTAlUsl Ha IPUMEHEHHE MaTeMaTH4YeCKUX
3HAaHUH Ui pelIeHus 3a/a4 B 00JacT OKpYXKarollel cpebl, MJIaHUPOBAHUE MTOCTYIKOB M OLIEHKU
UX BO3MOXHBIX MOCJIEICTBUMN AJIs1 OKPY>KAIOIIEeN Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYK{ U OOIIECTBEHHOM NMPAaKTUKH, TOHUMAaHNE MaTeMaTHYeCKOH HayKH Kak c(epbl 4eT0BEUECKON
JESTEIIBHOCTH, 3TANlOB €€ Pa3BUTHUS U 3HAYUMOCTH JJI Pa3BUTHUS LUBUIN3ALUH, OBIAJCHUE SI3BIKOM
MaTeMaTUKd ¥ MaTeMAaTHUYECKOM KyJbTypol Kak CpEeACTBOM IIO3HAHUS MHUPA, T'OTOBHOCTh
OCYILIECTBIIATh IPOEKTHYIO M HCCIIEN0BATENBCKYIO IEATENbHOCTh HHANBHTyaJIbHO U B IPYyIIIIE.



METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTebHbIE VHHBEPCAJIbHbIE YUeOHbIE el CTBHUSA
Ba3oBble Jjornueckue aeicTBHA:

— BBIBJIATH U XapaKTEPU30BATh CYIISCTBEHHBIC MPU3HAKK MATEMATHUYECKUX OOBEKTOB,
MOHSITHIA, OTHOIICHUI MEXy MOHSATUSIMHU, (POPMYIIUPOBATH OMPEICICHHS TIOHATHUH, yCTaAHABIINBATh
CYIIIECTBEHHBIM TMPHU3HAK KiIacCH(UKAIMK, OCHOBAHHUS 1Jisi O00OOIIEHUS] W CpaBHEHUS, KPUTCPUU
MIPOBOJIMMOIO aHAJIN34;

— BOCIIPUHUMATH, (OPMYIUPOBATh U MPEOOPA3OBBIBATH CYXKIACHUS: YTBEPIUTEIbHBIC U
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YaCTHBIE M OOIIME, YCIOBHBIC,

— BBIABJIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHs B (DaKTax,
JAHHBIX, HAOMIOACHUSIX U YTBEPKACHUAX, TIPeIaraTh KPUTSPUH JJIs BBISBICHHS 3aKOHOMEPHOCTEH
Y IPOTUBOPEYHIA;

— JleJaTh BBIBOJABI C MCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIFOUCHHUH 0 aHAJIOTUH;

— MPOBOAUTH CAMOCTOSITENBHO JOKA3aTeIbCTBA MATEMATUUECKUX YTBEPXKIEHUH (TIpsSMbIe
U OT MPOTUBHOIO), BBICTpAUBATh apPryMEHTAIMIO, MPHUBOJIUTH MPUMEPbl W KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXICHHSI U BHIBOJIBI;

— BbIOMpaTh cHoco0 pemieHust y4eOHOUM 3amaun (CpaBHHMBAaTh HECKOJIBKO BAapUAHTOB
pelIeHus, BEIOUpaTh HanOOJIee TOXOISAIINN ¢ YIETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBaTeIbCKHeE AeiCTBHA:

— HCIOJB30BaTh  BOMPOCHI KAk  HMCCJENOBATEIbCKUH  MHCTPYMEHT  IO3HAHWS,
(GbopMyIMpPOBaTh BOMPOCH], (PUKCUPYIOIIHE MPOTUBOPEUHE, MPOOIeMy, YCTaHABIMBATh NCKOMOE U
naHHoe, GOpMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

— TMPOBOAWTH CaMOCTOSTENIBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, HCCIIEIOBAaHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4ecKoro OOBEKTa, SIBJICHUS, TPOIECCa, BBISBICHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIECCAMU;

— caMoCTOsTeNhbHO  (opmynupoBaTh O00O0OIIEHMs] U BBIBOJABI IO  pe3yjbTaTaM
MPOBEAEHHOTO HAOJIIOICHMS, MCCIIEIOBAHHUS, OIEHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3YJIbTATOB,
BBIBOZIOB M 00OOIIEHNI;

— MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCA, & TAKKE BBIJIBUTATH MPEINOI0KEHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

— BBIBJSITH JeUIUTH MHGOPMAIINH, JAaHHBIX, HEOOXOIMMBIX JUIsi OTBETAa Ha BOIPOC U
JUTSL peIIeHUs 3a1a4u;

— BbIOMpaTh HHGOPMALMIO U3 KCTOYHHKOB PA3IUYHBIX THUIIOB, aHAIW3UPOBATH,
CUCTEeMAaTU3UPOBAaTh W  HHTEPIPETHUPOBATH HWH(GOPMAILMIO Pa3IUYHBIX BUAOB H  GopMm
MIPE/ICTABJICHHS;

— CTPYKTypupOoBaTh HH(MOpMAIMIO, TPEACTaBISITH €€ B  pasnu4HbIX  (opmax,
WTIOCTPUPOBATh TpaduuecKy;

— OIICHMBATh HANA&KHOCTh HH(OpPMAMM 1O CaMOCTOSITENBHO CPOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMYHMKATHBHBIE VHHBEPCAJLHBIE YUeOHbIE IeHCTBHS
Oo01enue:
- BOCHpI/IHI/IMaTL nu q)OpMy.HI/IpOBaTB Cy)K,Z[eHI/ISI B COOTBCTCTBHHU C yCHOBI/ISIMI/I u ueiisiMu
06H_I€HI/I$I, SICHO, TOYHO, FpaMOTHO BI:Ipa)KaTB CBOHO TO‘IKy 3peHI/IH B yCTHI:IX N NHUCBMCHHBIX
TEKCTaX, aBaTh MOSICHEHHUS 110 X0y PEIICHUS 3a/1a4i, KOMMEHTUPOBATh MTOJIYYCHHBIA PE3yibTaT;




— B X0JIe 00CYXKIeHHUS 331aBaTh BOIIPOCHI 10 CYIIECTBY 00CYXKIAaeMOI TE€MBbI, IPOOIEMBI,
penraeMoi 3aja4M, BBICKA3bIBaTh WJCH, HAllEJEHHBIE HA IOMCK PEIICHHS, COMOCTaBIATH CBOU
CYXJEHHUS C CYXJCHUSMH IPYTUX YYAaCTHHKOB JMANOra, oOHApy>KUBaTh Pa3lU4yhe U CXOJCTBO
HO3UIIA, B KOPPEKTHOU popme POpMyIHPOBATH Pa3HOTIACHS, CBOU BO3PAKCHUS;

— TPEACTaBIATH PE3yJIbTaThl PEIICHHs 3aJaud, SKCICPUMEHTa, UCCIICAOBAHMS, TPOCKTa,
CaMOCTOSITENIFHO BBIOMPATh (hOpMaT BBICTYIUICHHUS C YUETOM 3a]ad MPE3CHTAUN U 0COOCHHOCTEH
ayJUTOPHU.

PeryisiTHBHBbIC YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUS
Camoopranu3anus:

— COCTaBIISITh IUIAaH, aJITOPUTM pEIIEHUs 3a7aud, BBIOMPATh CHOCOO pelIeHUs: ¢ yuEéToM
UMEIOLINXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATb U KOPPEKTHPOBATh
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM WH(pOpMALIUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

— BIQJICTh HaBBIKAMHM IIO3HABATCIIBHONH peICKCMM KaK OCO3HAHHUS COBEPIIIACMBIX
JNEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, WX PE3yIbTaTOB, BJIAQJETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS ITPOLIECcCa U pe3yNbTaTa pEelICHUs MAaTEeMAaTUUECKON 3a1a4u;

— MPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3SHUKHYTH IPH PEIICHUU 3aJa4id, BHOCUTH
KOPPEKTUBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HAWJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

— OLIGHHUBAaTh COOTBETCTBUE pE3yJibTaTa WEIM M YCJIOBHSM, OOBSCHATH TPUUYUHBI
JOCTHDKCHUST WJIM HEJIOCTHUKEHUS PE3yJbTAaTOB JESITEIbHOCTH, HAXOAUTH OIIMOKY, JaBaTh OLIEHKY
NPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEJILHOCTD:

— TOHHUMATh U UCTIOJB30BaTh MPEUMYIIIECTBA KOMaHAHON 1 MHIUBUIYaIbHOU paboThl IpH
pelieHurn y4eOHBIX 3ajJa4, MNPUHUMATh [edb COBMECTHOW JEsITeNbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW palOThI, pacmpenensarTh BUIbI PabOT, JOTOBApPUBATHCA, OOCYXKIATh
MPOLIECC U PE3YNbTAT pabOThI, 00001IaTh MHEHUSI HECKOJIBKHX JIFOJICH;

— y4acTBOBaTh B IPyHMNOBBIX popmax paboThl (00CyKaeHUS, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMBI» ¥ UHBIE), BHIMOIHITH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM JACUCTBUS C APYTUMU
YyJeHaMH KOMaH/Ibl, OILIEHMBATh KAaueCTBO CBOEro BKJaJa B OOMIMA MPOAYKT MO KPHUTEPUSIM,
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

HHPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kjaacca o0ydarommiicss HAydYnuTCS:

— CBOOOJHO OMEPUPOBATH OCHOBHBIMU MOHITHSIMH CTEPEOMETPUU TIPU PEIICHUU 33134 U
MPOBEJICHUN MaTEMaTUYECKUX PACCYKICHUM;

— IPUMCHATH AKCHUOMBI CTEPCOMETPUU u CJICACTBUA U3 HUX TIIpU PCUHICHUH
TCOMETPHUCSCKHX 3a7ad;

— KJIacCU(UIIUPOBATh B3aUMHOE PACIIONIOKEHHE MPSIMBIX B MIPOCTPAHCTBE, TUIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

- CBO60}1HO ONCpHUpOBAThH MOHATHUAMHU, CBA3AHHBIMU C YIJIaMH B IPOCTPAHCTBE: MCKIAY
MMPAMBIMHA B IIPOCTPAHCTBE, MEKAY IMMPAMOU U IMIIOCKOCTBIO,

— CBOOOIHO OTEpUPOBATH OHATUSMHU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMHU;

— CBOOOJHO pacro3HaBaTh OCHOBHBIC BHUIBI MHOTOTPAaHHHKOB (IIpH3Ma, MHUPaMUA,
MPSIMOYTOJIBHBIN TTapayieenumne, Kyo);

— KJaccu(UIMPOBATh MHOTOI'PAaHHHUKH, BEIOMpPAsi OCHOBAHUS JJIS KIIACCU(PHKAIINH;



— CBOOOJHO OIEPUPOBATH MOHATHUSMH, CBS3aHHBIMH C CEUYEHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

— BBINOJIHATH MApAIEIbHOE, IEHTPATBHOE U OPTOTOHAJIBHOE MPOEKTUPOBaHUE UTYp Ha
IUIOCKOCTB, BBITIOJHATH N300pakeHUs (GUTyp Ha MIOCKOCTH;

— CTPOUThH CEYCHMs] MHOTOI'PAHHHKOB PA3JIMYHBIMM METOJAMHU, BBIOJHATH (BBIHOCHBIE)
IUIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTyp: BUJI CBEPXY, COOKY, CHU3Y;

— BBIUUCIATH IUIOLIAAM TMOBEPXHOCTEM MHOIOTPAaHHMKOB  (IpuU3Ma, MHpamMHaa),
TeOMETPUYECKUX TEJI C MPUMEHEHUEM (HopMyT;

— CBOOOJHO OIEpUPOBaTh IMOHATHUAMHU: CHMMETPUS B IPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUHU (PUTYpPBI;

— CBOOOJHO ONEPHPOBATH MOHATHUSAMH, COOTBETCTBYIOIIMMHI BEKTOpPaM M KOOpJIWHATaM B
IIPOCTPAHCTBE;

— BBINOJIHATH JI€HCTBUS HaJl BEKTOPaMH;

— pelmaTh 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMaTHMYECKHUX OTHOLICHUM U HaxOXKICHHE
FEOMETPUUECKUX BEJIMYUH, NIPUMEHSSI U3BECTHBIE METOAbl IPU PELIEHUH MaTeMaTHYeCKHX 3ajad
HOBBIIIEHHOTI'O ¥ BBICOKOT'O YPOBHSI CJIOXKHOCTH;

— IPUMEHSTHh IPOCTEHIlINEe NMPOrpaMMHbBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3a/1ay;

— WU3BJEKaTh, peoOpa3oBbIBATH u UHTEPIPETUPOBATD UH(POPMALIUIO 0
IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypax, MPEICTABICHHYIO Ha YEPTEKaxX U PUCYHKAX;

— MPUMEHSTH NOJIYyYEHHbIE 3HAHNS HA MPAKTUKE: CPAaBHUBATh U aHAJIU3UPOBATH PEalIbHbIE
CUTyallud, MPUMEHSITb H3yYEHHbIE IIOHATHUS B IPOLIECCE IIOMCKA PEIICHHUS MaTeMaTUu4YecKu
chOpMyYIUPOBAHHOW MPOOJIEMBI, MOJEIMPOBATh peajbHbIE CUTYyallMM Ha S3bIKE TI'€OMETpPHUH,
UCCJIEIOBATh IOCTPOEHHBIE MOJENINU C MCIOJIb30BAHUEM TI'€OMETPUUECKUX IOHATUNH M TEOpPEM,
amnmapara anreOphl, pelaTth NPakTUYECKUe 3aJlaud, CBA3aHHBIE C HaXOXKJICHHEM I€OMETPUYECKHUX
BEJINYNH;

— HUMEThb NPEICTaBICHHUs 00 OCHOBHBIX 3Talax pa3BUTUS T€OMETPUU KaK COCTaBHOM yacTu
byHaaMeHTa pa3BUTHS TEXHOJIOTUH.

K xoniry 11 kjaacca o0ydaromuiicss HAyYnuTCs:

— CBOOOJHO ONEPUPOBATh MOHATUSMH, CBSI3aHHBIMH C LIMJIMHAPUYECKOM, KOHUYECKOH U
ceprueckoil MOBEPXHOCTIMU, OOBSICHITH CIIOCOOBI MOJIY4EHUS;

— ONEpUPOBATH MOHATUSAMH, CBA3AHHBIMU C TEJaMH BpalllEHUS: LWIMHAPOM, KOHYCOM,
cdepoii u mapowm;

— pacro3HaBaTh Tela BpalleHus (LWINHAP, KOHYC, cepa U map) U OOBSICHITH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHus;

— KJaccu(UIMPOBATh B3aMMHOE PacIookeHue cepsl U MI0CKOCTH;

— BBIYUCIATH BEIMYMHBI 3JEMEHTOB MHOTOTPAHHUKOB M Tell BpalleHHs, OOBEMBI U
IUIOLIA/IA TIOBEPXHOCTEN MHOTOTPAaHHUKOB U TE€J BPAIllEHUsl, TEOMETPUYECKHUX TEJl C IPUMEHEHUEM
(opmyu;

— CBOOOJHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C KOMOMHAIIUSIMH TeJl BpAIlEHUS U
MHOTOI'PaHHMKOB: MHOTOIpaHHMK, BIHCAHHBIM B cdepy M omMcaHHBI OKOJIO cdepbl, cdepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;

— BBIYUCIATH COOTHOIICHUS MEXIY IUIOLIAIIMU MMOBEPXHOCTEH U 00bEMaMH MOJOOHBIX
TEN,

— u300paxkaThb H3y4yaeMmble (UTyphl, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PHCYHKOB IIPOCTBIX 00BEMHBIX (DUTYpP: BHJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUYEHUS TEJ BpaIllCHUS;

— U3BJEKaTh, UHTEPIPETUPOBATH u peoOpa3oBHIBAThH MH(POPMALIUIO 0
IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YEPTEKaX U PUCYHKAX;

— CBOOOJHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;



— BBINOJHATH ONEPALMH HAJl BEKTOPAMU;

— 3aJ1aBaTh IUVIOCKOCTh YPaBHEHHEM B JIEKapTOBOIl cucTeMe KOOPAMHAT;

— pemiaTh TEOMETPUYECKHE 3a7aud Ha BBIYUCICHUE YIVIOB MEXKIYy TMPSIMBIMH H
IUIOCKOCTSIMHU, BBIYHMCICHHE PACCTOSHUNH OT TOYKHU JO IUIOCKOCTH, B IEJIOM, Ha IpPUMEHEHUE
BEKTOPHO-KOOPAMHATHOTO METOAA [P PELIECHUH;

— CBOOOJHO ONEPUPOBATH MOHSATUSIMU, CBA3AHHBIMU C JIBH>KEHHUEM B IIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHHI,

— BBINOJHATh W300paKE€HHsT MHOTOTPAaHHMKOB M T€J BpPALICHUS INPH HapajieTbHOM
IIEPEHOCE, LIEHTPAJIbHOM CUMMETPHUM, 3€PKaJIbHOM CUMMETPHUH, IPU IOBOPOTE BOKPYI IPSIMOM,
npeoOpa3oBaHusl OI00MS;

— CTPOUTH CE€YEHUs MHOIOI'PAaHHUKOB U TE€JI BpalLlEHUs: CEUEHMsI [IMINHAPA (apajuIeIbHO
U TEPHEHIUKYJISIPHO OCH), CEUEHHUS KOHyca (MapajuiesibHbleé OCHOBAaHUIO M INPOXOJSIIUE 4Yepe3
BEpILKHY), CEUCHHUS 11apa;

— HCIOJIb30BaTh METOJbl IIOCTPOEHHUS CEUYEHMI: METOJ CIJIEJJOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH MI0CKOCTH;

— JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKACHMUS,

— IPUMEHATh TeoMeTpuyeckue (HakTbl JUId PpELIeHHs] CTEpEeOMETPUYECKHX 3a/ad,
IpEJIIoJIaratolliuX HECKOJIBbKO IIaroB PEIICHUs, €CIU YCIIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM U
HesiBHOU (opme;

— pelmaTh 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMaTHMYECKHUX OTHOLICHUM U HaxOXKICHHE
FE€OMETPUUECKUX BEJIINYUH;

— MPUMEHSTHh MIPOrPAMMHBIE CPEICTBA U 3JEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI MPU
pEIIeHUU CTEPEOMETPUIECKIX 33/1aY;

— MNpPUMEHSTHh IOJyYEHHbIE 3HAHUS Ha TPAKTUKE: CpaBHUBATh, AHAIM3UPOBATh W
OLICHMBATh PeajbHbIE CUTYAl[MH, IPUMEHSTh U3YUYE€HHbIE OHSTHSI, TEOPEMBI, CBOMCTBA B IIPOLIECCE
MONCKAa pELIeHUs MaTeMaTH4ecKu CGHOPMYIMPOBAHHOW MpoOIEeMBbl, MOAEIUPOBATH peallbHbIE
CUTyallud Ha S3bIKE TE€OMETPUH, HCCIEN0BaTh IIOCTPOCHHbIE MOJEIU C HCIOJIb30BaHUEM
reOMETPUYECKUX TOHATHUH W TeopeM, ammapara aiaredpsl, pelarbh MpaKTUYeCKHe 3a/lauH,
CBSI3aHHbIE C HAXOXKJIEHHEM F€OMETPUUECKUX BEJINYUH;

— HUMETb NIPEJCTaBICHNU 00 OCHOBHBIX 3Tanax pa3BUTHS F€OMETPHM KaK COCTaBHOM yacTu
¢dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyectBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB H TeM NPOrpaMMbl (HppoBEIe)
n/n pasi porp Beero Konrpoubnsie IIpakruyeckue o0pa3oBaTe/bHBIE
padoThI padoThI pecypebl
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHoe pacnonioxeHue npsMbIX B 6 1
POCTPAHCTBE
3 [TapannenbHOCTh IPSAMBIX M IJIOCKOCTEH B 8
POCTPaHCTBE
4 [TepnieHIUKYIAPHOCTD MPSIMBIX U MJIOCKOCTEN B o5
IPOCTPAHCTBE
5 Vel U paccTossHUS 16 1
6 MHororpanHuku 7 1
7 BekTopsl B ipocTpaHcTBE 12
3 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIMS 5 2
3HAHWUI
OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 102 6 0




11 KJIACC

KoimuecTBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3jiesioB M TeM NPOrPaMMBbI (HppoBbie)
n/n pasa porp Beero Kontpoabusie IIpakTnueckue 06pazoBaTebHbIE
padoTshI padoTsbI pecypesl
1  Amnanurtuyeckas reoMeTpus 15 1
5 [ToBTOpenue, 0000IIEHNE U CHCTEMATH3AIHS 15 1
3HAHUU
3  OOBEM MHOTOTpaHHHKA 17 1
4 Tena BpaieHus 24 1
5  Ilnomanu moBepXHOCTH U 00BEMBI KPYTJIBIX Tell 9 1
6  JIBwkeHHs 5 1
7 [ToBTOpenue, 0000IIEHNE U CUCTEMAaTH3alHs 17 2
3HaHUHI
OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 102 8 0




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
e e Kou-Bo Jara npoBeaenust
n/n 4acoB 1o 1o
IJIAHY dakrty
BBenenue B crepeomerpuro (23 yaca)
1 OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA PUCYHKE TITIOCKOCTH, 1
HapajyIeNIbHBIX NPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[TonsiTust crepeoMeTpun: TOUKa, IpsiMasi, IJI0OCKOCTb,
2 npoctpaHcTBO. OCHOBHBIE IIPaBUIIa U300paKeHHs Ha 1
PHUCYHKE IJIOCKOCTH, MapajlyIebHbIX MPSAMBIX (OTPE3KOB),
CEpeMHBI OTpE3Ka
3 [TonsiTHst: nepecekaronirecs MI0CKOCTH, EPECEKAIOIINECS 1
npsiMasi ¥ IMJI0CKOCTh; NOJYIPOCTPAHCTBO
4 [TonsiThst: nepecekaronirecs MI0CKOCTH, IEPECEKAIOIINECS 1
npsiMasi ¥ IMJI0CKOCTh; NOJYIPOCTPAHCTBO
5 MHororpaHHuKH, 1300paXKeHne NPOCTEHIINX 1
POCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIONINX 00BEKTOB
6 MHororpaHHuKH, 1300paXKeHne NPOCTEHIINX 1
POCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIONINX 00BEKTOB
7 AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3 HUX 1
8 AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUH U NIEPBBIE CIIEJCTBUS U3 HUX.
9 CriocoObI 3a/1aHUS IPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE. 1
O0603HaueHus NPSIMbIX U TJIOCKOCTEH
N300pakeHne ceueHui mupaMuabl, Kyoa u Mpu3Mbl, KOTOpbIE
10 | TPOXOAAT Hepes nx pé6pa. N3o0paxeHue nepecevueHus 1
MIOJIyYEHHBIX IUIOCKOCTEN. PackpaiinBanye MOCTPOEHHBIX
CEUYEHUI pa3HbIMU IIBETAMH
N300paxeHne cedeHnit mupamuibl, Kyoa 1 pu3Mbl, KOTOpbIE
11 | TPOXOZAT Hepes nx pé€bpa. M3o0pakeHne nepecedeHus 1
MOJIY4EHHBIX IJIOCKOCTEN. PackpamBanue mocTpOeHHBIX
CEYEHUI Pa3HbIMU IIBETAMU
N3006paxeHne cedeHnit mupamMuibl, Kyoa 1 Mpu3Mbl, KOTOpPbIE
12 | TIPOXOZAT Hepes nx pébpa. M3o0pakeHne nepecedeHus 1
MOJIYYEHHBIX IJIOCKOCTEN. PackpamnBanue mocTpoOeHHBIX
CEYEHUI Pa3HbIMU IIBETAMU
N306paxenne cedeHnit mupamMuibl, Kyoa v Mpu3Mbl, KOTOpPbIE
13 | MPOXOIAT 4e€pe3 ux pEbpa. N3o0paxkeHue nepecevyeHus 1
MOJIYYEHHBIX IJIOCKOCTEN. PackpamBanue NocTpoOeHHBIX
CEUYEHUI Pa3HbIMU IIBETAMU
14 | Meton cienoB [uisl MIOCTPOEHUS CEUEHU N 1
15 MeTton CHC,H?B JUJIS1 IOCTPOEHUS ceqf,HHﬁ. CBoiicTBa 1
NIEPECEUEHHM NPSAMBIX U INIOCKOCTEN
16 | Meron cnenoB [uist mocTpoeHus ceueHuii. CBoHcTBa 1




n/n

Tema

Koa-Bo
4acoB

[aTa npoBeaeHus

no
ILUIAHY

no
dakrty

[IEPECEUCHUM NPAMBIX U INIOCKOCTEN

17

[Toctpoenue ceueHnii B nupamujie, Kyoe no TpéM Toukam Ha
pébpax. CoztaHre BEIHOCHBIX YEPTEXKEH U 3aliCh L1aroBs
IIOCTPOEHUS

18

[TocTpoeHue ceueHmit B mupamuie, Kyoe 1mo TpéM ToukaM Ha
p&bpax. CoztaHre BHIHOCHBIX YEPTEXKEN U 3aMKCh 111aroB
TIOCTPOCHHSI

19

[Toctpoenue ceueHnii B nupamujie, Kyoe no TpéM Toukam Ha
pébpax. CozlaHre BEIHOCHBIX YEPTEXKEH U 3aliCh L1aros
IIOCTPOEHUS

20

[TocTpoeHue ceueHuit B mupamujie, Kyoe 1o TpéM ToukaM Ha
pé6pax. Co3maHne BBIHOCHBIX YEPTEKEH U 3aITUCh I1aroB
TIOCTPOCHHSI

21

[ToBTOopenue annMerpun: Teopema o IPONOPLUHOHATBHBIX
orpeskax. [TomoOue TpeyroibHUKOB

22

[ToBTopenne nnanumerpuu: Teopema Menenas. PacueTs! B
CEUYEHHUSIX Ha BBIHOCHBIX uepTexkax. Micropus pa3BUTHs
IJIAHUMETPUH U CTEPEOMETPUH

23

KoHTpoJibHasi pa6oTa KAKCHOMBI CTEPEOMETPHUH.
Ceuenus»

1

B3aumMHoe pacnoJioxkeHne NPSIMbIX B POCTPaHCTBe (6 4acoB)

24

B3anMHOe pacnionoxeHue NpsMbIX B IPOCTPAHCTBE.
CxpemuBaromuecs npsmele. [Ipu3zHaky cKpemmBaromuxcs
npsMbIx. [lapamienpHble npsiMble B IPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUU U €IMHCTBEHHOCTH MPSIMOM
MapaJuIeIbHOM TaHHOU IIPSIMOM, MPOXOJALIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIIEH Ha JaHHOU NpsAMoit. Jlemma o
MEPECEUYCHNH NAPaJLICIIbHBIX MPSAMBIX MJIOCKOCTHIO

26

[TapaienpHOCTB TpexX NpsMbIX. TeopeMa o TpEx
NapaJuIeIbHBIX MPAMBIX. TeopeMa 0 CKpeIMBarOINUXCs
PSIMBIX

27

[TapannensHOe ipoekTHpoBaHue. OCHOBHBIE CBOMCTBA
napauIeIbHOTO MPOESKTHPOBaHUs. M300paskeHne pa3sHbIX
buryp B napajsiesIbHON NPOEKIUU

28

IleHTpanbHas IPOEKLUsA. YTOJ C COHAIIPABIECHHBIMU
CTOPOHAMU. YTOJ MEXIY IPSIMBIMU

29

3aa4uM Ha JOKa3aTeJIbCTBO U UCCIIEI0BAHUE, CBSI3aHHBIE C
PacnoJIOKEHUEM IPSIMBIX B IPOCTPAHCTBE

1

[MapaasieIbHOCTH NPAMBIX M IVIOCKOCTEH B IPOCTPAHCTBE

(8 yacon)

30

ITonsATHA: TapaUIEIBHOCTD MIPSMOM U INIOCKOCTHU B
npoctpaHcTie. [Ipu3HaK napaienbHOCTH MPSIMON U
110cKocTH. CBOMCTBA NAapaJIEIbHOCTH NMPSIMOM U TNIOCKOCTH

31

['eomeTpHuueckue 3a1aun Ha BRIYMCIICHUE U JOKA3aTEIbCTBO,
CBA3aHHBIC C TAPAJIJICIIbHOCTBIO MIPSAMBIX U IJIOCKOCTEH B
POCTPAHCTBE




Jdata npoBenenust

Ne Tema Koa-Bo
n/n 4acoB no o
TJIAHY dakrty

[TocTpoeHue ceueHus, NpOXOJAIIET0 YEPE3 TaHHYIO MPSIMYIO

32 | Ha YepTexe M MapajuIeIbHOTO IPYyrou npsmoid. Pacuér 1
OTHOILEHUN
[TapanienpHas NpoeKLUs, IPUMEHEHUE ISl IOCTPOCHUS

33 | ceuenwuit kyba u mapamuienenumena. CBolicTBa 1
napajuleJIenune1a u Ipu3Mbl

34 Hapannenqume riockocty. [Ipu3Haky napamienbHOCTH ABYX 1
IJI0CKOCTEHN
Teopema o0 napajenTbHOCTH U €AMHCTBEHHOCTH IIOCKOCTH,

35 | mpoxonsieit uepe3 TOUKy, He IPUHAICIKAITYIO JaHHON 1
IUIOCKOCTH M CIIEJCTBUS U3 HEE
CaolicTBa napauieabHbIX IIOCKOCTEN: O MapaJlJIeIIbHOCTH

36 | OpsAMBIX epeceYeHns Ipu NepeceyeHn! ABYX MapajuiebHbIX 1
IIJIOCKOCTEN TPEThen
CaoiicTBa napaiesibHbIX IIIOCKOCTEH: 00 OTpe3Kax

37 | MAPAIIETBHBIX MPAMBIX, 3aKJIFOUYEHHBIX MEXIY } 1
HapajieIbHIMU TIOCKOCTSIMU; O NEPECEUEHUH MPSIMOH C
JIBYMsI ITapaJlJIEIbHBIMU TJIOCKOCTSIMU

IepneHAMKYJISIPHOCTDH NPSAMBIX U IJIOCKOCTEH B MPOCTPAaHCTBE (25 4acoB)

38 | IMoBTopenwue: Teopema [Mudaropa Ha mrockocTn 1

39 [ToBTOpEHME: TPUTOHOMETPUS MPSIMOYTOJIBHOTO 1
TPEYroJIbHUKA

40 | CaoiicTBa Ky0a ¥ MPSMOYTOJIBHOTO MapalIesieuIe1a 1

a1 Boruncnenue 1iauH OTpe3KoB B KyOe U IPSIMOYTOJIbHOM 1
napauleJenune1e

42 [lepneHAUKyYISIPHOCTD pr[MOfI u iockoctu. [IpusnHak 1
NEPIEHUKYJIIPHOCTU IPSIMOM U INIOCKOCTH

43 [lepneHAUKYISIPHOCTD pr[MOfI u rockocty. [IpusnHak 1
NEPIEHUKYJIIPHOCTU IPSIMOM U TNIOCKOCTH
Teopema o0 CynieCTBOBAaHMM U €AMHCTBEHHOCTH NPSIMOH,

44 | mpoxopsIIel yepe3 TOUKYy MPOCTPAHCTBA U 1
NEPIEHIUKYJIIPHON K INIOCKOCTU

45 [110CcKOCTH M EPIEHINKYISIPHBIE UM MIPsIMbIE B 1
MHOT'OI'paHHHKaX

46 [110CcKOCTH M EPIEHINKYISIPHBIE UM MIPsIMbIE B 1
MHOT'OI'paHHHKaX

47 Ilepnenaukynsip n HakiIoHHadA. [locTpoeHne nepnesauKyspa 1
U3 TOYKH Ha IPSIMYIO

48 Ilepnenaukynsip n HakiIoHHadA. [locTpoeHne nepnesauKyIspa 1
U3 TOYKH Ha IPSIMYIO

49 | Teopema o TpEX MepIEHANKYISIPax (MpsiMast 1 0OpaTHAsT) 1

50 | Teopema o Tpéx nmepneHAUKYIsApax (MpsiMas ¥ oOpaTHAs) 1

51 | Yroa Mexay CKpemMBarOMMUCS PSIMBIMU 1




Jdata npoBenenust

Ne Tema Koa-Bo
n/n 4acoB no no
TJIAHY dakrty

52 [Touck neprneHauKyIIpHBIX NPAMBIX C OMOILIBIO 1
NEePIEHANKYIISIPHBIX INIOCKOCTEN

53 | OproroHanbHOE MPOESKTUPOBAHHE 1

54 [TocTpoenue ceueHuii Kyoa, MpU3MBbL, TPABUIBHOM MUPAMUIBI 1
C IOMOIIBIO OPTOTOHAJIBHOMN NPOEKIINH

55 [TocTpoenue ceueHuii Kyoa, MpU3MBbI, TPABUILHON MUPAMUIBI 1
C IOMOIIBIO OPTOTOHAIBHOM MPOEKIINH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIIBHO MJIOCKOCTH. 1
[1nockocTy cMMMETpHil B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHAuKyIspHOCTH IPSIMON U INTIOCKOCTH KaK 1
CJIEJICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOTPAHHUKHU. Pacuér pacCcTOsIHUIN OT TOUKH 1
J10 TUIOCKOCTH

59 [IpaBunbHBIE MHOTOTPAHHUKHU. PacyéT pacCcTOsIHUI OT TOUKHU 1
J10 TUIOCKOCTH

60 CnocoObl OnyCTUTh [EPIICHMKYIAPL: CAMMETPHS, CIBAT 1
TOYKH I10 NapajieIbHON IPSIMOKN

61 | CaBur no HemapayuIeIbHOHN NPSMON, H3MEHEHUE PAaCCTOSHUIN 1

62 KonTpoabsnas paﬁoTau«BsanMﬂoe pacnoJjio:keHue 1
NPSIMBIX U IUVIOCKOCTEH B IPOCTPAHCTBE»

Yrasl u paccrosinus (16 yacos)

[ToBTOpEHME: Yroa Mexay NpsIMbIMU Ha IJIOCKOCTH,

63 | TpPUrOHOMETPUS B MPOU3BOJILHOM TPEYTOJbHUKE, TEOpEMa 1
KOCHHYCOB

64 [ToBTOpEHME: Yroa MeXAy CKPEIIMBAIOIUMUCS IPSIMBIMU B 1
IIPOCTPAHCTBE

65 ['eomeTpryeckue METOAbl BEIUMCIICHUS yTIIa MEXKIY 1
MPSIMBIMU B MHOTOT'PAaHHHUKAX

66 JByrpannbiit yron. CBONCTBO JIMHEWHBIX yIJIOB IBYTPAHHOTO 1
yria

67 IlepnenaukynspHsle I0cKOCTH. CBONCTBA B3aUMHO 1
NEPIEHIUKYIISPHBIX MIOCKOCTEN
[Tpu3Hak neprneHIuKyIIpHOCTH IUIOCKOCTEH; TeopeMa o

68 | mpsMoii mepeceueHus IBYX MIIOCKOCTEH MepIeHANKYIIPHBIX 1
TPEThEN IIIOCKOCTH

69 HpﬂvMOYTOHBHBIfI napaujenenunes; Kyo; u3sMepeHus, 1
CBOMCTBA MPSIMOYTOJIBHOTO MapaJuIeICIINAIea

70 Teopema o JMArOHaIH NPAMOYTO/ILHOTO Napajiesenunesa 1
CJIEJICTBHE U3 HEE

71 CrepeomeTpudecKue U NPUKIAAHbIE 3a/1a4U, CBA3aHHBIE CO 1
B3aMMHBIM PACIIOJIO)KEHUEM IPSIMBIX M MIJIOCKOCTU

72 IToBTOpEHME: CKpEMMBAIOLIUECS TPSMBIE, TapaJlIe/IbHbIE 1
IJIOCKOCTH B CTAaHJAPTHBIX MHOTOTPaHHHUKAX

73 [Tapa mapanienbHbIX MIOCKOCTEN HAa CKPEIIMBAIOIIUXCSA 1

IPSIMBIX, PACCTOSTHUE MEXKY CKPEIMBAIOIIUMHUCS NPSIMBIMU




Jdata npoBenenust

Ne Tema Koa-Bo
n/n 4acoB no o
TJIAHY dakrty

B IIPOCTBIX CHUTYalUsAX

74 PaccrosiHue oT TOUKH A0 MIIOCKOCTH, PACCTOSHUE OT MPSIMOM 1
JI0 IJIOCKOCTH

75 Brrunciienne pacCTOSHUN MEXY CKPELIMBAIOIIUMUCS 1
IPSMBIMU C IOMOUIBIO MEPIEHIUKYISIPHON MIIOCKOCTH
TpéxrpaHHslil yrosi, HEpaBeHCTBA I TPEXTPaHHBIX YIJIOB.

76 | Teopema IIudaropa, TeopemMbl KOCHHYCOB U CHHYCOB JIJIS 1
TPEXTPAHHOTO yIJIa

77 OneMeHThl chepruuecKoil reoMeTpun: reo1e3nIecKre JIMHIU 1
Ha 3emiie

78 | KonrpoJsbHasi pa6oTa «YIJIbl H PaCCTOSIHUS 1

MHuororpanauku (7 4acoB)

79 | Cucremaru3zanus 3HaHUH «MHOTOTPaHHUK U €T0 SJIEMEHTBD) 1

80 | Ilmpamuna. Buner nupamua. [lpaBunbHas nupamuia 1

81 | Ilpusma. IIpsimast u HaksoHHas npusMsbl. [IpaBunbHas npusma 1

82 IIpsmoii napajutenenunes, IpsiMOyroabHbIN 1
napajuiesaenunes, Kyo

83 | Beimykusible MHOTOrpaHHUKH. Teopema Ditnepa 1

84 Brimykiible MHOrorpanHuku. Teopema Oitniepa. [IpaBunbHbie 1
¥ TIOJTYTIPAaBIIIbHBIE MHOTOTPAaHHHUKH

85 | KourpoabHasi pa6ora « MHOrorpaHHuKm» 1

BekTopsl B npocTpancTBe (12 yacos)

86 | IlonsiTHE BeKTOpa HA TUIOCKOCTH M B IPOCTPAHCTBE 1

87 | CymMa BEeKTOpOB 1

88 | PasHocTh BEKTOPOB 1

89 | [IpaBmio nmapamienenumneaa 1

90 | YMHOXEHHE BEeKTOpa Ha YHCIIO 1

91 PasnoxeHnune BekTopa mo 6aszucy TpéX BEKTOPOB, HE JIexkKaIIuX 1
B OJTHOM TJIOCKOCTH

92 | CxanspHOE MPOM3BECHHE 1

93 | Brluncnenue yria Mexy BEKTOpaMH B TPOCTPAHCTBE 1

94 | Ilpocreiimue 331241 ¢ BEKTOpaMH 1

95 | Ilpocreiimue 3a1a41 ¢ BEKTOpaMU 1

96 | [Ipocreiimue 3a1a49u ¢ BEKTOPAMH 1

97 | Ilpocreiimue 3a1auu ¢ BEKTOpaMu 1




Jdata npoBenenust

Ne Tema Koa-Bo
n/n 4acoB no no
TJIAHY dakrty
IToBTOpEeHME, 00001ICHHE U CUCTEeMATH3ALUA 3HAHUM (5 YacoB)

98 O00011eHrEe. U cUCTEMATU3ALMs 3HAHUN 1

99 O00011eHrEe U cCUCTEMATU3ALMs 3HAHUN 1

100 | UToroBasi KOHTpOJIBLHAsA pa6oTa 1

101 | UToroBasi KOHTpOJIBLHAsA pa6oTa 1

102 | Ob6oO6meHre U cucTeMaTu3alus 3HaHUH 1




11 KIIACC

Jdata npoBenenust

Ne Tema Koa-Bo
n/n 4acoB no o
IJIAHY dakrty
Anagurnyeckas reomerpus (15 yacos)
1 [ToBTOpenue Tembl «KoopAuHATHI BEKTOpaA Ha MJIOCKOCTH U B 1
MIPOCTPAHCTBEY
2 [ToBTOopenue Tembl «CKaJISIpHOE TPOU3BEICHUE BEKTOPOBY» 1
3 [ToBTOpeHue TeMbl «BbIuncaeHne yria Mex 1y BEeKTOpaMu B 1
MIPOCTPAHCTBEY
4 [ToBTOpEHME TEMBI «Y paBHEHHUE TIPSAMOM, TPOXOASIIIEH Yepe3 1
JIBE TOUKHU»
5 YpaBHEHHE MI0OCKOCTH, HOPMaJlb, YpPaBHEHHE IIJIOCKOCTH B 1
OTpe3Kax
5 VYpaBHEHHE IIOCKOCTH, HOPMaJlb, YpaBHEHHE MIJIOCKOCTH B 1
OTpe3Kax
7 BekTopHoe npousBeneHue 1
8 JIvHeiHbIe HEPaBEHCTBA, TMHEMHOE NIPOrpaMMHUPOBAHUE 1
9 JIvHeiiHbIe HEPaBEHCTBA, TMHEMHOE MPOrpaMMHUPOBAHUE 1
10 AHaATMTUYECKHE METOIbI pacy€Ta yriia MeX1y NpsIMbIMU B 1
MHOTOIPAHHHUKAX
11 AHaATMTUYECKHE METOJIBI pacy€Ta yriia MeXy MIOCKOCTIMHU 1
B MHOT'OTpaHHUKAX
12 ®dopmyrna pacCTOSHUS OT TOUKH JI0 TUIOCKOCTH B 1
KOOpJIMHATAX
13 Haxoxxnenne paccTosTHUM OT TOYKHU JI0 TIOCKOCTH B KyOe 1
14 HaxoxaeHnne paccTostHUN OT TOYKHU J0 TUIOCKOCTH B 1
MPaBUIILHON MUPAMUJIE
15 | KourpoJbHasi padoTa «AHAJTUTHYECKAS TeOMeTpHsD) 1
IToBTOpEeHMe, 00001IeHUE U cucTeMaTu3anus 3HaHui (15 yacos)
16 | CeueHust MHOTOTPAHHHUKOB: CTAaHAAPTHBIE MHOTOTPAaHHUKH 1
17 | Ceuenus MHOTOTPAaHHUKOB: METOJI CJICJIOB 1
18 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE MIIOCKOCTH, 1
MePECEUCHHS MPSIMBIX U TUIOCKOCTEH
19 [TapannenbHble psAMbIE U TIIOCKOCTH: MapasulelIbHbIe 1
CeUYCHUS
20 | [MapayenbHbBIE MPSAMBIC U TDIOCKOCTH: PACYET OTHOIICHHMA 1
21 [TapannenbHble NpAMbIE U TIIIOCKOCTH: YTIIBI MEXKIY 1
CKPEITUBAIOIIMMHUCS TIPSIMBIMH
[lepnenauKkynsipHbIEC TPSIMbIE U INIOCKOCTHU: CTAaHJAPTHHIE
22 | mapsl NEPHEHIUKYISIPHBIX TUIOCKOCTEH U TIPSIMBIX, 1
CUMMETPUU MHOTOTPAaHHUKOB
23 | IlepneHauKkynasipHbIE IPSIMbIE U TUIOCKOCTH: TEOpEMa O TPEX 1




Jdata npoBenenust

Ne Tema Koa-Bo
n/n 4acoB no no
TJIAHY dakrty

HEPIEHIUKYIIpax

24 [lepnieHauKyIApHBIE IPSIMBIE U INIOCKOCTH: BHIYUCICHUS 1
JUIMH B MHOTOT'paHHUKAX

o5 [ToBTOpEHME: MIIOMIAN MHOTOYTOJIbHUKOB, (DOPMYJIBI AJIs1 1
TJI0IAJIEH, COOOpaKEHUS MO I00MS

26 [ToBTOpEHME: MIIOMIAN MHOTOYTOJIbHUKOB, (DOPMYJIBI JIst 1
TJI0IAJIEH, COOOPaKEHUS TTOI00MSI

27 [ToBTOpEHME: MIIOMIAN MHOTOYTOJIbHUKOB, (DOPMYJIBI JIst 1
TJI0MAJEH, COOOpaKEHUS 1O 100U

28 [Tnomanu ceyeHnit MHOTOTPAaHHUKOB: TIOIIA TN 1
MOBEPXHOCTEH, pa3pe3aHusl Ha YaCcTH, COOOpakeHUs 10100UsI

29 [Tnomanu ceyeHnit MHOTOTPAaHHUKOB: TIOIIA TN 1
MOBEPXHOCTEH, pa3pe3anusi Ha YacTH, COOOpaKEHUs TOA00HS

30 KonTpoasHnas padora «IloBTOpeHne: MHOrOrpaHHUKH, 1
ce4yeHHs] MHOTOTPAHHUKOB)

O0bém mHororpannmnka (17 yacos)

31 | O6BEM Tena. O0bEM MPSMOYTOIBHOTO MapalIe/ienuIeaa 1

30 3amaun 00 yaABOCHUH Ky0Oa, 0 KBaJpaType Ky0a; 0 TPUCEKIIUU 1
yria

33 CrepeoMeTrpuueckre 3aJauu, CBA3aHHbIE C 00bEMOM 1
IPSIMOYTOJIBHOTO NapajuIesIenuIe1a

34 [TpuxnanHbie 3a1a4u, CBI3aHHBIE C BBIYMCIEHUEM 00BbEMaA 1
IPSIMOYTOJIBHOTO NapajuIeIenuIe1a

35 | O0BEM mpsIMOi TPU3MBI 1

36 CrepeoMeTpHuueckue 3ajaui, CBI3aHHbIE C BHIYMCIEHUEM 1
00BEMOB NPSAMON IPU3MBI

37 [TpuxnanHeie 3a1a4u, CBA3aHHbIE C 00bEMOM MPSAMOIL 1
MIPU3MBI

38 Brruucienue 00EMOB TEJ C TOMOIIIBIO OMIPEIETEHHOTO 1
uHTerpana. O0bEM HaKJIOHHOW IPU3MBI

39 Brruncnenue 00bEMOB TeI ¢ TOMOIIBIO OMPeIeIEHHOTO 1
uHTerpana. O6bEM NUpaMuIbl

40 ®opmyia o6béMa nupamuibl. OTHOIIEHHE 00BEMOB 1
NUPaMUJI C OOIIKUM YTJIOM

a1 ®opmyia o6béMa nupamuibl. OTHOIIEHHE 00BEMOB 1
NUPaMUJI C OOIIKM YTJIOM

42 CrepeomeTpHuecKue 3a/1auu, CBsI3aHHbIE ¢ 00bEMaMU 1
HAKJIOHHOM NPU3MBI

43 CrepeomeTpHuecKHe 3a/1a4u, CBSI3aHHbIE ¢ 00bEMaMU 1
MTAPaMUIBI

44 [Tpuknanueie 3anaun mo reme «OOBEMBI TE», CBI3aHHBIC C 1
00BEMOM HAKJIOHHOW PU3MBI

45 [Tpuxnanueie 3anaun no reme «OOBEMBI TEN», CBI3AHHBIE C 1

00BEMOM TTUPaMHUIBI




Jdata npoBenenust

Ne Tema Koa-Bo
n/n 4acoB no no
TJIAHY dakrty

46 [Tpumenenue 00bEMOB. Berunciienue paccTostHus 10 1
MJIOCKOCTH

47 | KourpoabHasi padora «O0bEM MHOTOrpaHHUKA 1

Tena spamenns (24 yaca)

48 Hunuuapudeckas HOBEPXHOCTh, 00pa3yrolue 1
WIMHIPUYECKON OBEPXHOCTH

49 Humnaap. [psamoit kpyroou munusAp. Ihnomans 1
MOBEPXHOCTH IIMJIMHPA

50 Konunueckas moBepxHOCTb, 00pa3yrolie KOHHYECKOM 1
noBepxHoctu. Konyc

51 Ceuenue KoHyca IJIOCKOCTBIO, AapaJlIeIbHOM MJIOCKOCTH 1
OCHOBaHUS

50 VYceuénnblil konyc. M300pakeHne KOHYCOB U YCEUEHHBIX 1
KOHYCOB

53 [Tnomane 6OKOBOW TOBEPXHOCTH ¥ ITOJTHON TIOBEPXHOCTH 1
KOHYca

54 [Tnomane 60KOBOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH 1
KOHyca

55 CrepeoMeTpHruecKue 3aa4ui Ha JOKa3aTebCTBO U 1
BBIYHCIICHHE, TOCTPOCHUEM CEUEHUN UIUHPA, KOHyCa

56 CrepeomeTpruecKkue 3ajauu Ha JI0Ka3aTeNbCTBO U 1
BBIYHCIICHHE, TOCTPOCHUEM CEUEeHUN UITUHPA, KOHyCa

57 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C [TUIMHIPOM 1

58 [IpuknagHbie 3a1a4u, CBSI3aHHBIE C [TUIMHIPOM 1

59 | Coepa u map 1

60 [lepeceuenue cheprl u mapa c miaockocteto. Kacanue mapa u 1
cdepsl IIOCKOCThI0. Bua n n3obpaxenne mapa

61 [Tepeceuenue chepsl 1 mapa c niaockocTero. Kacanue mapa u 1
cdepsl IIOCKOCThI0. Bua 1 n3obpaxenue mapa

62 | YpaBHenue cdepsl. [lnomans chepsl u e€ yacreit 1

63 | Cummertpus cdepsl U mapa 1
CrepeomeTpryuecKue 3aJauu Ha JI0Ka3aTeNbCTBO U

64 | BeIUHCIICHHE, CBSI3aHHBIE CO C(hepoil U IIapoM, IIOCTPOCHUEM 1
UX CEYEHHH IIIOCKOCTHIO
CrepeomeTprdecKue 3aa4u Ha I0Ka3aTEIbCTBO U

65 | BBIYHCIIEHUE, CBSI3aHHBIE CO c(hepoii U IMIapoM, TOCTPOCHUEM 1
VX CEYEHMI INTIOCKOCTBIO

66 | [Ipuknaanble 3a1a4u, cBsI3aHHBIE CO c(hepoii U mapom 1

67 [ToBTOpEHME: OKPYKHOCTH Ha MJIOCKOCTH, BEIYUCIICHUS B 1
OKPYKHOCTH, CTaHJJAPTHBIE MOJT00MS

68 Paznuanpie KOMOMHAIIMHY TEJ BpallleHNs U MHOTOTPAHHUKOB 1

69 | 3amaum o Teme «Tena v MOBEPXHOCTH BPAIICHUSDY 1




Jdata npoBenenust

Ne Tema Koa-Bo
n/n 4acoB no no
IUIAHY paxry
70 | 3agaum no Teme «Tena u MOBEPXHOCTU BPALICHUS 1
71 | KonrpoubHas padora «Tejia U HOBEPXHOCTH BpallleHUS» 1
ILi1omaau MOBEPXHOCTH M 00BHEMBI KPYIJIBIX TeJ (9 4acoB)

72 | O6ém munmuaapa. Teopema 06 00BEME MPSAMOTO MIIUHIPA 1

73 Beruucienrie 00EMOB Tell C MOMOIIBIO OTPEACIEHHOTO 1
uHTerpana. O0bEM KoHyca

74 | IInomaan GOKOBOW U TIOTHOW TOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C BBIYMCICHHEM 1
00BEMOB IIMITMH]IPA, KOHYCA

76 [Npuknagueie 3aga4n no TeMe «OObEMBI U TUIOIIAAN 1
TTOBEPXHOCTEU TEID»
O06bém mapa u mapoBoro cekropa. Teopema 06 00bEME

77 | Wmapa. [Tnomane cheprr. CTepeomMeTpruyecKue 3a1auu, 1
CBsI3aHHBIC C BBIUMCIICHUEM 00BEMOB I11apa, IapoBOro
CerMEHTa U IMApOBOr0 CEKTOPa
[Npuknaguaeie 3axa4un o Teme «OO0bEMBI Te», CBA3aHHBIE C

78 | 00béMoOM mapa u wiomaabio chepbl. COOTHOMICHHS MEKIY 1
TUIOIIASIMH TTOBEPXHOCTEH M 00BEMAaMHU TOJOOHBIX Tell
[TogoOHEbIe Tena B mpoctpancTBe. M3menenune o6bEMa npu

79 | nogo6un. CtepeoMeTpUyeCcKHe 3ajauu, CBI3aHHbIE C 1
BBIYHCIICHHEM 00BEMOB TEJI U TJIOMIA IeH TOBEPXHOCTEN

80 KonTpoubnas padora «Ili1omaau noBepxXHOCTH H 00bEMBI 1
KPYIJIbIX TeJD)

JIBu:kenus (5 4acoB)

81 JBmwxenus npoctpancTBa. OroOpaxenus. J[BrxkeHus u 1
paBeHcTBO (puryp. OO1IMe CBONCTBA TBUKEHUM
Busibl qBKeHNH: apaiebHbIH EPEeHOC, IICHTpaIbHAS

82 | cumMeTpus, 3epKabHasi CHMMETPHS, TOBOPOT BOKPYT 1
IPSIMOi

83 | IlpeoOpazoBanus noxodus. [Ipsmas u cdepa Ditnepa 1

84 | 'eomeTrpuyeckue 3a1a4u Ha MPUMEHEHUE JIBIKCHUS 1

85 | KonrpoabHas padora «/[BuKeHuns» 1

IToBTOpEHME, 0000mIeHNe U cucTeMaTU3anusA 3HaAHUH (17 yacoB)

Ob6o6maroee noropenue 11 MoHATUH 1 METOJIOB Kypca

86 | reomerpuu 10—11 kimaccoB, cucTemMaTH3aIus 3HAHUH: 1
«[lapamrenpbHOCTh MPSIMBIX U MJIOCKOCTEH B IIPOCTPAHCTBE
O6o06matomee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca

87 | reomerpun 10-11 kmaccoB, cucTeMaTH3aIys 3HAHUH: 1
«BeKTOpHI B MPOCTPaHCTBE»
Ob6o6maromee noropenue 11 MoHATUI 1 METOJIOB Kypca

88 reometpun 10—11 kmaccoB, cucremMaru3anus 3HAHUM: 1

«BeKTOpbI B IPOCTPAHCTBE




Jdata npoBenenust

Ne Tema Kou-Bo
n/n JacoB o o
TJIAHY dakrty

O6o6maromee nopropenue 11 moHSTHI U METOZOB Kypca

89 reometpun 10—11 kaccoB, cucremMaru3anus 3HaHUM: 1
«O0BEM MHOTOTPAaHHHUKA
O6o6maromee nopropenue 11 moHSITHII U METOZOB Kypca

90 reometpun 10—11 kaccoB, cucremMaru3anus 3HaHUM: 1
«O0BEM MHOTOTPAaHHHUKA
O6o6matomee moBTopeHue 11 MOHITHI 1 METOJIOB Kypca

91 | reomerpun 10—11 kmaccoB, cuctemaTu3anus 3HaHUK: 1
«ILiommaay MOBEPXHOCTH M O0BEMBI KPYTIIBIX TEIDY
O6o6maromee mopropenue 11 mMoHSATHI U METOZOB Kypca

92 reometpun 10—11 kiaccoB, cucremMaru3anus 3HAHUM: 1
«[limomany mMoBepXHOCTH U 00BEMBI KPYTIIBIX TEID)

93 | UroroBasi KOHTPOJILHAsI padoTa 1

94 | UroroBasi KOHTPOJILHAsI padoTa 1

95 [ToBTOpEHME, 0000IICHUE U CUCTEMATU3AIM 3HAHUH 1
HcTopust pa3BUTHS CTEPEOMETPHH KaK HAyKH U €€ pOJib B

96 | pa3BUTHH COBPEMEHHBIX HHKCHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOTHI
HcTopust pa3BUTHS CTEpPEOMETPHUH KaK HAyKH U €€ poJib B

97 | pa3BUTHU COBPEMEHHBIX MHXCHEPHBIX M KOMITBIOTEPHBIX 1
TEXHOJIOTHI
HcTopust pa3BUTHS CTEPECOMETPHH KaK HAyKH U €€ pOJib B

98 | pa3BUTHUU COBpPEMEHHBIX HH)XKEHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOTHit
HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ poJib B

99 | pa3BUTHU COBPEMEHHBIX HHXCHEPHBIX H KOMITBIOTEPHBIX 1
TEXHOJIOTHH
HcTopust pa3BUTHS CTEPEOMETPHH KaK HAYKH U € pOJib B

100 | pa3BUTHM COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOTHit
HcTopust pa3BUTHS CTEpEOMETPHUH KaK HAyKH U €€ poJib B

101 | pa3BUTHH COBPEMEHHBIX HHXCHEPHBIX U KOMITHIOTEPHBIX 1
TEXHOJIOT Uit
HcTopust pa3BUTHS CTEPEOMETPHH KaK HAyKH U €€ pOoJib B

102 | pa3BUTHH COBPEMECHHBIX HHKXCHEPHBIX U KOMITBIOTEPHBIX 1

TEXHOJIOTUH




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
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