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HOACHUTEJBHASA 3AIIUCKA

I'eomerpust sBieTCST OOJHUM M3 0a30BBIX KypCOB Ha YPOBHE Cpe/iHEro oOIiero oopa3oBaHus, Tak Kak oOecredynBaeT BO3MOXHOCTh M3Y4EHUs
JTMCLUUIUIMNH €CTECTBEHHO-HAYYHOIH HANpPaBICHHOCTH M MPEAMETOB TYMAHMTApPHOTO LUKIA. IIOCKONIBKY JIOTHYECKOe MBINUICHHE, (OpMUpyeMoe Ipu
U3YyYEHUH OOYYaIOIIMMHUCSA NMOHATUIHBIX OCHOB I'€OMETPUH, NPHU JI0KA3aTEIbCTBE TEOPEM M IOCTPOCHHM LENOYKH JIOTUYECKUX YTBEP)KIEHHH IMpH
pELICHNH TeOMETPUUYECKHUX 3a/1a4, YMEHHE BBIBUTATh U OMPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO UCIIOIB3YIOTCS MPH PELICHUH 3a/1a4 €CTeCTBEHHO-
HAy4YHOTI'O LIMKJIA, B YACTHOCTU (PU3UUECKUX 3a]au.

Ilenp ocBoeHusi mporpammsl yuyeOHOro kypca «l'eomeTpus» Ha yriayOJEHHOM YpPOBHE — pa3BUTHE HWHIMBUAYAJIBHBIX CIIOCOOHOCTEH
o0yyaromuxcs HOpU HU3y4YEeHUH TE€OMETpPHM, Kak COCTaBJIAIOLICH mpeaMeTHoll obnactu «MaremaTnka M UHpOpMaTHKa» dyepe3 oOecleyeHue
BO3MOYKHOCTH TPHOOPETEHUSI U MCIIOIB30BaHMs 00jee TITyOOKHX TeOMETPHUYECKUX 3HAHUHM W JACUCTBHUH, CeM()UIHBIX T€OMETPHH, U HEOOXOMMBIX
JUIsl YCHEIIHOTo PO eCCUOHATIBHOIO 00pa30BaHMsl, CBA3aHHOIO C MCIIOJIb30BAaHUEM MAaTEMaTHKH.

[TpropuTeTHBIMH 33ja9aM¥ Kypca T€OMETPUH Ha YTriIyOJIEHHOM YpOBHE, PACIIUPSAIONIMMU U YCHIIMBAIOIIMMHE Kypc 0a30BOT0 YPOBHS, SIBISIFOTCS:

paclipeHre NpPeACTaBICHUsS O TI'EOMETPUM KaK YacTH MHUPOBOM KyJabTYpbl W (OPMHUPOBAHHE OCO3HAHMS B3aUMOCBS3M T'€OMETPHH C
OKPY’KaroIIUM MUAPOM;

(dbopMHpoBaHKE NPEACTABICHUS O NPOCTPAHCTBEHHBIX (PUIypax Kak O BaKHEHIIMX MaTeMaTHYECKMX MOJEISAX, MO3BOJISIONIUX ONUCHIBATh U
M3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIEro MHUpa, 3HAHUE MMOHATUHHOTO anmapara 1o pasueny «CrtepeomMerpus» yaeOHOro Kypca reOMeTpuH;

dbopMHpOBaHWE YMEHHS BIAJCTh OCHOBHBIMH TIOHSTHSIMH O TPOCTPAHCTBEHHBIX (UTypaXx M MUX OCHOBHBIMH CBOWCTBaMH, 3HAHHE TEOPEM,
(dbopMys U yMEHHE UX IPUMEHATh, YMEHHUS JOKa3bIBaTh TEOPEMbI U HAXOIUTh HECTaHJAPTHBIE CIIOCOOBI peIIeHus 3a/1a4;

dbopMHupoBaHHE YMEHHs paclio3HaBaTh Ha YEPTEXKaxX, MOJENIAX M B PEaTbHOM MHPE MHOTOTPAaHHHKH M Tejla BPAIleHHs, KOHCTPYHpPOBATH
reOMETPHUECKUE MOJIENH;

dbopMHupoBaHHE TMOHWMAHHS BO3MOXXHOCTH aKCHOMAaTHYECKOTO TIOCTPOCHHS MaTeMaTHYeCKHUX TEOopui, (OPMHpPOBAHWE TOHWUMAHHS POJIH
aKCMOMAaTHKH IPH MIPOBEAECHUH PACCYKICHUIA;

dbopMHpoBaHHE yMEHHs BIIQJETh METOAAMHU J0Ka3aTeNbCTB M AJITOPUTMOB pEIICHUS, YMEHHMsS UX NPUMEHATh, NMPOBOAUTH JOKa3aTelIbHbIE
paccyX/1eHUs B XO/I€ PEIICHUs CTEPEOMETPUUECKUX 3a/1ay U 3a/1a4 C MPAaKTUUECKUM CO/iep KaHueM, (POpMHUpOBaHKE MPEACTABIECHUS 0 HEOOXOAUMOCTU
JI0Ka3aTelbCTB IPU 0OOCHOBAHUU MAaTEMAaTUYECKUX YTBEPKACHUHN U POJIM aKCHOMATUKU B MPOBEICHUU J€TyKTUBHBIX PAacCyXIECHUI;

pa3sBUTHE M COBEPUICHCTBOBAHWE WHTEIUIEKTYaJlbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromMxcsi, IO3HaBaTebHOW AaKTHBHOCTH,
HCCIIEIOBATEIILCKUX YMEHUH, KpUTHYHOCTH MBIIUICHUS, HHTEpeca K N3YYCHUIO TEOMETPHH;

¢dopmupoBanre (YHKIMOHAIHHONH TPaMOTHOCTH, PEJIEBAHTHONW T€OMETPHUU: YMEHHs paclo3HaBaTh INPOSBICHHUS T'€OMETPHUUECKUX MOHATHM,
O00BEKTOB M 3aKOHOMEPHOCTEW B PEAIbHBIX JKU3HEHHBIX CUTYAIMsX M MPH W3YUYEHHWH JPYTUX y4eOHBIX MPEJIMETOB, MPOSBICHUS 3aBHCHMOCTEH H
3aKOHOMEPHOCTEH, MOICTIMPOBAHNS PEATbHBIX CUTYallUi, HCCIIEJOBAHUS TIOCTPOCHHBIX MOJETIeH, MHTEPIPETALNH TTOTYUYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMU COJIEpKaTeIbHBIMH JTUHUSAMEU yuyeOHoro kypca «I'eomerpusi» B 10-11 knaccax siBisitoresi: «IIpsiMble U TIUIOCKOCTH B IPOCTPAHCTBEY,
«MHororpanHukmny, «Tena BpaeHus», «BeKTopbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo ®PI'OC COO TpeOoBaHME «yMETh ONEPUPOBATH MOHATUSMUY», PEIEBAHTHBHIMU T'€OMETPUU Ha YIIIyOJIEHHOM YPOBHE
ob0yuyenus B 10—11 kiaccax, OTHOCHUTCSI KO BCEM COJEPKaTEeNbHBIM JIMHUAM y4eOHOro Kypca, a pOopMHUpOBaHUE JOIMYECKHX YMEHUN pacrpenessieTcs
HE TOJBKO IO COJAEp’KaTeIbHBIM JHMHHUAM, HO M MO rogam oOydeHus. CozpeprkaHue oOpa30BaHUs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3ybTaTaM



ocBoeHus DenepanbHol paboueil mporpaMMel, pacrpeenEHHbIM 110 ToAaM 00y4eHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM BOIIPOCcaM O0ydJaronuecs o0pamaiuch HEOJHOKPATHO. DTO MO3BOJSET OPraHU30BaTh OBJIAJICHUE TEOMETPUUECKUMHU MOHIATUSMHU U
HaBBIKAMH TIOCIJICIOBATEIIEHO M TMOCTYMATENIBFHO, C COOJIONCHHEM IMPHHLUIA NPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYATh B OOIIYIO CHCTEMY
TeOMETPHUECKUX MPEICTABICHUN 00yJarOIUXCs, paciupsist U yriryossis e€, o0pa3yst IPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexo kK M3y4EHUIO TEOMETPHUU HA YTITYOJIEHHOM YPOBHE TIO3BOJISET:

co3naTh ycnoBusa ans nuddepeHnranud 00y4eHus, MOCTPOSHUS WHAMBHUIYaIbHBIX 00pa30BaTENbHBIX MPOrpamMM, O00ECIICUUTh YIriyOnéHHOE
U3y4eHUE TeOMETPUH KaK COCTaBIIIONIEH yueOHoro npeamera «MaremaTukay;

MOATOTOBUTH O0YYAIOMIMXCS K MPOJOJKCHHIIO H3yUEHUSI MAaTEMAaTHUKH ¢ y4€TOM BbIOOpa Oynyiei mpodeccuu, odecneunBast MpeeMCTBEHHOCTh
MeXay O0IMM U TPO(hecCHOHATEHBIM 00pa30BaHUEM.

Ha uzyuenue yueOHoro kypca «I'eomerpusi» Ha yriny6iaéanom yposHe B 10 knacce otBonutcst 102 yaca (3 yaca B Hezeno).

COJAEP)KAHUE YYEBHOI'O IIPEIAMETA «I'EOMETPUS»

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsmasi, IIOCKOCTh, MPOocTpaHcTBO. [loHATHE 00 aKCMOMATUYECKOM IMOCTPOEHHM CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3anMHOe pacnonokeHne MnOpsMbIX B IPOCTPAHCTBE: IEPECEKAOLIUECs, Iapajule]bHbIE M CKpeluBarouiyecs mnpsmsle. [IpusHaku
CKPEILMBAOIINXCS NpAMbIX. [[apalenbHOCTh NPSAMBIX U IIJIOCKOCTEN B MIPOCTPAHCTBE: NapalljIeNIbHbIE MPSMBIE B IIPOCTPAHCTBE, apalIEIbHOCTh TPEX
MpsIMBIX, HapauIeIbHOCTh MPSAMOM M IUIOCKOCTH. [lapannenbHoe W LIEHTpaJlbHOE NPOEKTHpOBaHUE, M300paxeHue ¢uryp. OCHOBHBIE CBOMCTBA
napajuieIbHOr0 IpoeKkTupoBanus. 3o0pakenue Guryp B napajjiesibHON NPOEKINU. YTIIbl C COHAIIPABIEHHBIMH CTOPOHAMH, YTOJl MEXAY MPSIMbIMU B
npocTpancTBe. [lapamienbHOCTh TNIOCKOCTEN: MapajuleNbHblE IUIOCKOCTH, CBOWCTBA NMapallIeNIbHBIX ILTIOcKocTel. IIpocrelinine mpocTpaHCTBEHHBIE
(Gurypsl Ha IJIOCKOCTHU: TETPa’Ap, Napaieienurel, IOCTPOEHUE CEUEHHI.

[lepneHIUKYNAPHOCTD NPSAMOM M IUIOCKOCTH: MEPHNEHAMKYIISPHBIE MPSIMBIE B IPOCTPAHCTBE, MPSIMbIE MapajlIeIbHbIE U MEPIEHANKYISAPHBIE K
IUIOCKOCTH, NpPU3HAK MEPHEeHIUKYIIPHOCTH MPSIMOM M IUIOCKOCTH, TeopeMa O NpsIMOW MEepHeHAUKYISpPHON IIocKocTH. OpToroHaibHOE
npoekTupoBaHue. IleprneHauKynsap u HakJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSTHUE OT MPSIMOM 110 TJIOCKOCTH, MPOEKLUs (PUTyphl Ha
IJIOCKOCTH. [IepreHIuKyIIpHOCTD INIOCKOCTEN: MPU3HAK NEPIEHANKYIIIPHOCTH ABYX IUIOCKOCTEN. Teopema 0 TpEX MepneHIuKyIsIpax.

Yribl B NPOCTPAHCTBE: YroJl MEXAY NPAMOM U IUIOCKOCTBIO, ABYTPAaHHBIM YroJl, JIMHEWHBIA YIroJl JABYIPaHHOIO yria. TpEXrpaHHbIA U
MHOrorpasssle yribl. CBOWCTBa IJIOCKHMX YIJIOB MHOTOIpaHHOro yria. CBONCTBa IUIOCKMX W JBYTPaHHBIX YIVIOB TPEXTpaHHOro yria. Teopemsl
KOCHUHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOIO yIJIa.

MHoOrorpaHHuKHU

Bunel MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: N-yrojpHas npu3Ma, OpsiMasi U HAKJIOHHAs MpPHU3MbI, OOKOBas W TIOJHAs
MIOBEPXHOCTh Npu3Msbl. [lapamienenunen, npsAMOyrojabHbId NapajuieNeNuIe] U ero cBoicrea. Kparyaiiimne myTd Ha MOBEPXHOCTH MHOTOTPAHHUKA.
Teopema Diinepa. [IpoctpancTBennas Teopema [Iudaropa. [lupamuga: N-yronpHas nupaMua, MpaBUibHAs U yceu€HHas nmupamuasl. CBoricTBa pédep
1 OOKOBBIX IpaHel MpaBWIbLHON mupaMusl. [IpaBuibHBIE MHOTOTPAHHUKH: MPaBUIIbHAS MPU3Ma M NIPaBUJIbHAS MHpPAMHJIA, TPABUIbHAS TPEYTrobHas
NUpaMyU/a ¥ MpaBUWIbHBIN TeTpasp, KyO. [IpeacraBieHue o mpaBUIbHBIX MHOTOIPaHHUKAX: OKTA3p, JOJAEKadIp U UKOCAAP.



Bbruuciienue 371eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yrael. I[lnomanas OOKOBOM MOBEPXHOCTH M IOJHOW IMOBEPXHOCTH MPSIMOM
MPU3MBI, TUIONIA/Ib OCHOBAaHUi, TeopeMa 0 OOKOBOIM MOBEPXHOCTH MpsIMOI mpu3Mebl. [lmomans G0KOBOIM MOBEPXHOCTH M MOBEPXHOCTU MPABHIBHON
IIUPAaMUJIBI, TEOPEMA O IUIOLIAAN YCEUYEHHON TUPAMHUIBI.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUN IPABUIIBHBIX MHOTOTPaHHUKOB. CUMMETpHS B MPAaBUIbHOM MHOTOTPAaHHHUKE: CUMMETPUS
napajuleJIenuIe a, CAMMETPHUS IPABWIBHBIX IIPU3M, CHMMETPHUS TPaBUIBHON TUPAMU/IBL.

BekTophl M KOOPAMHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOp, [JIMHA HEHYJIEBOIO BEKTOpAa, BEKTOPBI KOJUIMHEAPHBIC, COHAIIPABICHHBIE U
IIPOTUBOIIOJIOKHO HAIPABIICHHBIE BEKTOPHl. PaBeHCTBO BEKTOpPOB. [IEHCTBUSA ¢ BEKTOpaMHU: CIOXKCHHE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHO)XEHHE BEKTOpa Ha uucio. CBoiicTBa cioxeHHs BeKTOpoB. CBOWCTBa YMHOXKEHMsI BEKTOpa Ha uucio. lloHsATue KoMIiaHapHbIE
BeKTOpbI. [Ipu3Hak komriulaHapHOCTH TpEX BekTOpoB. lIpaBuno mnapamienenunena. Teopema O pa3joKEHUM BEKTOpAa IO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpsimoyronbHas cucrema koopAauHaT B mpoctpaHcTBe. KoopauuaTel BekTopa. CBsi3b MEXAY KOOpAMHATAMHU BEKTOpa M KOOpPJAHWHATaMH
TOYEK. YT0Ja MeKay BeKTopamMu. CKaJIIpHOE ITPOU3BEIECHNUE BEKTOPOB.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O ITIPEMETA «I'EOMETPUS»
JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHcKoe BOCIHUTAHUE:

chopMHPOBaHHOCTH TPAXKIAHCKOI MO3UIMK 00YYAFOLIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO WIEHA POCCUIICKOTO OOIIECTBA, MPECTABICHUE O
MaTeMaTUYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUU, MPOIEAYP TPaKITAaHCKOTO OOIIecTBa (BBIOOPHI, OMPOCHI U JAPYToe),
YMEHHUE B3aHMO/ICHICTBOBATH C COLMATBbHBIMI HHCTUTYTAMH B COOTBETCTBUH C UX (DYHKLHUSIMU U Ha3HAYCHUEM;

2) IaTpUOTHYECKOE BOCIUTAHHE:

chopMHPOBAHHOCTH POCCUIICKOM TPaXKIAHCKOI HUICHTHYHOCTH, YBOKCHHUS K MPOILIOMY M HACTOSIIEMY POCCHUCKON MaTeMaTHKH, IEHHOCTHOE
OTHOIICHHUEC K JOCTUXKXCHUAM pOCCI/II\/JICKI/IX MaTeMaTHuKOB U pOCCHﬁCKOﬁ MaTeMaTHYECKOU IIKOJIBI, UCIIOJIBb30BaHUC 3TUX )IOCTI/DKGHI/Iﬁ B JpYrux HaykKax,
TEXHOJIOTHSIX, c(hepax SIKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCITUTAHHUE:

OCO3HAHUE JTYXOBHBIX [EHHOCTEH POCCHICKOr0 Hapoja, chOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITHUECKOTO TMOBEICHUS, CBSI3aHHOTO C
NPaKTHYECKUM TIPUMEHEHHUEM OCTHKCHUI HAYKU U EITEIbHOCTIO YI4EHOT0, OCO3HAHKE JINYHOTO BKJIaJ[a B TIOCTPOSHHUE YCTOHYUBOTO OYIYIIIEro;

4) 3cTeTHYecKoe BOCIIMTAHUE:

ICTETUYECKOEC OTHOIICHHUE K MHpPY, BKJIIOYAs 3CTETHKY MAaTEeMaTHYECKMX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEUICHHi, PacCyKICHHH,
BOCIIPUUMYUBOCTDb K MATEMATUYCCKHUM aCIICKTaM pa3JIMYHBIX BUJIOB UCKYCCTBA,

5) pusuueckoe BocnUTAHHE:

chopMHPOBaHHOCTh YMEHHSI MPUMEHSTh MaTEMaTHYECKUE 3HAHUWS B MHTEpecax 3J0pPOBOrO M 0E30IIacHOTO 00pas3a JKM3HHU, OTBETCTBEHHOE
OTHOIIICHHE K CBOEMY 3I0POBBIO (370pOBOC MUTaHHE, COATAHCHPOBAHHBIA PEKHM 3aHITHH W OTAbIXA, PEry/sipHas (U3HUYECKas aKTUBHOCTH),
(u3nYecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSIX CIIOPTUBHO-03I0POBHUTEIILHOM JESATEIEHOCTHIO;



6) Tpy10BO€ BOCIIMTAHME:

TOTOBHOCTH K TPY/Y, OCO3HAHHE LEHHOCTH TPYIOJIOOWS, HHTEPEC K PasIMUHBIM chepaM MpoPecCHOHAIBHON eSTeIbHOCTH, CBA3AHHBIM C
MaTeMaTHUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymiel mpodeccuu U peayn30BBIBATH COOCTBEHHBIC KU3HEHHBIC
IUTaHbI, TOTOBHOCTh U CIIOCOOHOCTh K MaTEMAaTHYECKOMY 00pa30BaHUIO U CaMOOOPA30BaHMIO Ha MPOTSHKCHUM BCEH YKHU3HH, TOTOBHOCTh K aKTHBHOMY
Y4acTUIO B pCHICHUU MMPAKTUUCCKHUX 3aa4d MaTeMaTHYECKOU HAIIpaBJICHHOCTH,

7) 3KOJIOTHYECKOe BOCITUTAHME:

c(hOPMUPOBAHHOCTH JKOJOTHYECKON KYJIbTYpPhI, MOHUMAHHWE BIUSHUS COLMATHHO-3KOHOMHYECKHUX TIPOIIECCOB HA COCTOSIHHE MPUPOJAHON H
COIMAILHOM CpEJbl, OCO3HAaHHWE TIIO0AIBHOTO XapakTepa 3KOJOTMYECKHX IMPOOJIeM, OpHEHTAIlWs Ha TPUMCHEHHE MATEMAaTHYCCKUX 3HAHUM IS
perieHus 3a/1a4 B 00J1aCTH OKPYXKAIOIIEH Cpeibl, IIIaHUPOBAHKUE MOCTYIIKOB U OIIEHKHU UX BO3MOYHBIX MOCJIEICTBHUI JIJIsl OKPYXKAIOIEH CPEIbL;

8) HeHHOCTH HAYYHOr'0 MO3HAHHUS:

c(hOopMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOINECTBEHHON NMPAKTHKH, MOHHMaHHUE
MaTeMaTUUECKOU HAyYKH KakK C(bepI)I qeJIOBEYECKOU JACATCIIBHOCTH, DTAIlIOB eé Pa3BUTHA U 3HAYMMOCTHU AJId pa3BUTUA HUBUIIM3AallWH, OBJIAJICHUC SI3BIKOM
MareMaTHKd M MareMaTHYeCKOM KyJIbTYpOHM KakK CpPEJCTBOM II03HAHWS MHpPa, TOTOBHOCTH OCYIIECTBIIATH MPOEKTHYIO W HCCIENOBATENLCKYIO
ACATCIIbBHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

ba3oBble Jjornueckue AeMcTBHUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHBIE IPU3HAKU MATEMAaTUYECKUX 0ObEKTOB, TOHITUN, OTHOIIEHUH MEXTy TOHITHIMH, (POPMYITHPOBATH
OHpC}IGJ’IGHHfI HOH?ITI/IfI, yCTaHaBJ'[I/IBaTI) CymeCTBeHHLIfI HpI/ISHaK Knaccnquaupm, OCHOBAaHUsA I O606H1€HI/I$I 158 CpaBHCHI/ISI, KpI/ITepI/II/I HpOBO)II/IMOFO
aHaJu3a;

BOCIPUHUMATh, (OPMYJIHUPOBATh U TNPeoOpa3OBBIBATH CYXKJIEHUS: YTBEPAUTENbHbIE M OTpHUIATEIbHbIC, €AMHMYHBIC, YacTHbIE M OOIIHE,
YCIIOBHBIE;

BBIABIISITH MAaTEMATHUYCCKHEC SaKOHOMepHOCTI/I, B3aMOCBS3U U HpOTHBOpeqHSI B q)aKTaX, JaHHBbIX, Ha6J'II021€HI/I${X nu yTBep)K,HeHI/ISIX, npezmaraTL
KPUTEPHUU IS BBISBIICHUS 3aKOHOMEPHOCTEW U MPOTUBOPEUHIA;

J€JIaThb BBIBOJABI C HCIIOJIB30BAHHUEM 3aKOHOB JIOTHKH, }IG,HYKTI/IBHI)IX N HWHAYKTHUBHBIX YMOSaKHIOquHﬁ, YMOSaKHIOquPIﬁ 10 aHaJIOTHH,

MPOBOANTH CAaMOCTOSITENILHO JO0Ka3aTeNbCTBA MaTEeMaTHYEeCKUX YTBEpKIEHUH (IpsMble U OT MPOTHUBHOTO), BBICTPaWBaTh apryMEHTAIIHIO,
MIPUBOJIUTH PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJACHUS U BBIBOJIBI;

BBIOHMpaTh CcrOco0 pelieHus y4eOHOM 3amauyn (CpaBHMBATh HECKOJIBKO BAPHUAHTOB PEIIEHUS, BHIOMpATh HanbOoJiee MOAXOMSIIINUNA C YIETOM
CaMOCTOSITENILHO BBIJIEIEHHBIX KPUTEPUEB).

ba3oBble ucciienoBaTelbCKue AeiicTBUS:

MCIOJIb30BATh BOIIPOCHI KaK UCCIIEAOBATENLCKUI HHCTPYMEHT IMO3HAHUS, (POPMYIHPOBATh BONPOCHI, (PUKCUPYIOIINE IPOTUBOPEUHE, IPOOIIEMY,
yCTaHABJIMBATh HCKOMOE U JJaHHOE, OPMUPOBATH THIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3HIINIO, MHECHHUE;



MIPOBOJIUTH CAMOCTOSITEIIBHO CIUIAHUPOBAHHBIM HKCIEPUMEHT, MCCIIEOBAHUE M0 YCTAaHOBICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro OOBeKTa,
SIBIICHHSI, IPOIIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEKy 00BEKTaMH, SIBICHUSIMH, IPOIIECCaMH;

CaMOCTOSITENIbHO (POpMyIUpOBaTh 000OIIEHUS M BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOIO HAOJIONEHUS, HCCIIECIOBAHMS, OICHUBAThH
JIOCTOBEPHOCTbH IMOTYYCHHBIX PE3YJIbTATOB, BEIBOJIOB U 00OOIICHMIA,

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCA, a TAKXKE BBIBUTATD MIPEIIOJIOKEHUS O €70 PA3BUTUHU B HOBBIX YCIIOBHSX.

Paborta ¢ ungopmanueii:

BBISIBIIATH JIE(UIUTHI HH(POPMALINHY, TaHHBIX, HEOOXOIUMBIX IJIs OTBETAa Ha BOIPOC U JUISI PELLICHUS 331a4H;

BbIOMpPaTh MHGOPMAIMIO W3 HMCTOYHHKOB PA3IUYHBIX THUIIOB, aHAIW3UPOBATh, CHCTEMATU3HPOBATH M HHTEPIPETUPOBATH HH(GOPMAIHIO
pa3IMYHBIX BUJOB U (pOPM MpeaCTaBICHUS;

CTPYKTYpUPOBATh HH(OPMAIHIO, IPEACTABIATH €€ B pa3IMIHbIX (hOpMax, HIUTIOCTPUPOBATH IPahUIECKH;

OLICHHUBATh HAAEKHOCTh HH(OPMAILIMU IO CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIe 1eHCTBUS

O0wmenue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKACHUSA B COOTBETCTBUHU C YCIOBUAMU U LEJIAMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO TOUKY
3pC€HHA B YCTHBIX U IMCBbMCHHBIX TCKCTAX, 4aBAaTh IMOACHCHHUA 110 XO4Y pCHICHUS 3ala4, KOMMCHTUPOBATH HOqueHHLIfI PE3YbTAT,

B X0J1e 00CYXKIECHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXk/1aeMOi TeMbI, TPOOJIeMBbI, pelllaeMoi 3a/1auu, BbICKa3blBaTh UJIEH, HAllEJIEHHbIE Ha
IMOMCK PEHICHHA, COIMMOCTABJIATHL CBOW CYXIACHHA C CYXACHUAMU APYTHUX YHACTHUKOB JUAJIOra, 06H3py>KI/IBaTI> pasiiniue U CXOACTBO HOSHIII/IfI, B
KOPPEeKTHOH Gopme (HopMyIHpOBaTh Pa3HOITIACHS, CBOU BO3PAKEHHUS;

NpEACTABIATE PE3YIbTAThI PCIICHHA 3ada4dM, S3KCICPUMCHTA, UCCICOAOBAHUA, IMPOCKTA, CAMOCTOATCIBHO BI)I6I/IpaTI> (bOpMaT BBICTYIIJICHHA C
y4€TOM 3a/1a4 MTPe3eHTALUN U 0COOEHHOCTEH ay TUTOPUH.

PerysisiTuBHbIE yHUBeEpcaIbHbIE y4eOHbIE el CTBUS

Camoopranusanms:

COCTaBJIATh IUIaH, aITOPUTM PEIIEeHHUs 3a/layM, BHIOMPATh CIIOCOO peleHHUs ¢ y4ETOM HMEIOIIUXCS PeCypCcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ y4ETOM HOBOM MH(OPMAIIUU.

CaMOKOHTPOJIb, IMOLIHOHAJIbHbI HHTEJVIEKT:

BJIaACTh HABBIKAMU O3HaBaTeILHOMI pe(bJ'ICKCI/II/I KaK OCO3HaHHA COBEPITACMBIX ﬂeﬁCTBHﬁ N MBICIIUTCIIBHBIX IMPOLECCOB, UX PE3YJIBTATOB,
BIIQJIETh CIIOCOOAMH CaMOTIIPOBEPKH, CAMOKOHTPOJIS MIPOIIeCca M pe3yNibTaTa pelIeHHs] MaTeMaTHIeCKOU 3a/1a4H;

NpeABUACTE TPYAHOCTHU, KOTOPBIC MOTYT BO3HHMKHYTH IIpHW PCHICHUU 3aJa4d, BHOCHUTH KOPPEKTHBBI B JACATCIBHOCTHL HAa OCHOBC HOBBIX
0OCTOSITENTLCTB, IAHHBIX, HAWIEHHBIX OLIHNOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATH COOTBETCTBUEC PE3YyJIbTaTa LCIIN W YCIOBUAM, 0O0BSCHAITH MNPUYIUHBI JOCTHIKCHUA WJIIW HCAOCTHIKCHHA PE3YJILTATOB ACATCIIBHOCTH,
HaXO/UTh OMIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATeTbHOCTh:



MOHUMATh WM WCIOJB30BATh MPEUMYIIECTBA KOMAHJAHOW W WHIWNBUAYAIbHONH pabOTHl MpH pelIeHWH Y4YeOHBIX 3a/ad, MPUHUMAThH IENb
COBMECTHOH JIeATEIBHOCTH, TUIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pabOThI, pacnpeneNsaTh BUIbI padoOT, TOTOBApPUBATHCS, 0OCYKIaTh MPOIECC H
pe3yabTaT paboThl, 0000IIATh MHEHUS! HECKOJIBKHX JTFOJICH;

y4acTBOBATh B TPYMIOBLIX (hopMax paboThl (00CYKIeHUSI, 0OMEH MHEHUMN, «MO3TOBBIE IITYPMbI» U HHBIC), BBHITIOIHATH CBOKO YaCTh paOOTHI U
KOOPJIMHUPOBATh CBOW JICHCTBUS C JPYTMMHU WICHAMH KOMAaHJbI, OLEHHBATH KA4eCTBO CBOETr0 BKJIaJa B OOIIMH TPOAYKT IO KPUTEPUSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

HNPEAMETHBIE PE3YJIbTATBI

K xonny 10 ki1acea obyvaromuiics HayqUTCS:

CBOOOJTHO ONIEPUPOBATH OCHOBHBIMH TMOHATHSIMHU CTEPEOMETPHH MIPU PEIICHUH 33/]1a4 ¥ TPOBEACHUN MaTEMAaTUIECKUX PacCyKIACHUIA;
IPUMEHSATh AKCHOMBI CTEPEOMETPUH U CJIEACTBUS U3 HUX NPH PELICHUH F€OMETPHUECKUX 3a7aY;

KJ1accu(UUUpPOBaTh B3aMMHOE DPACHOJOXKEHHE MPSIMbIX B IPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MNPSIMbIX M IJIOCKOCTEH B
IIPOCTPAHCTBE;

CBOOOJHO ONEpPUPOBATH IMOHITHUSMH, CBSI3aHHBIMH C YyIJIAMH B IPOCTPAHCTBE: MEXKAY NPSMBIMH B IPOCTPAHCTBE, MEXKIY MPSIMON M
IUIOCKOCTBIO;

CBOOOJTHO OTIEpUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOTPaHHUKAMH,

CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TIPH3Ma, THPAaMHIA, TPSIMOYTOIBHBIHN Mapauiesienure, Kyo);
KJ1accu(UIIMPOBaTh MHOTOTPAaHHHUKH, BBIOMPAsi OCHOBAHHUS JUIs KITAaCCH(DUKAIIIH;

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBI3aHHBIMHU C CEUEHHEM MHOTOTPaHHHKOB TUIOCKOCTHIO;

BBINOJIHATE MapajulebHOE, [EHTPAIbHOE M OPTOrOHAIBHOE MPOEKTHPOBAHUE (UTYp HA IJIOCKOCTb, BBINOJIHATH M300paskeHUs puryp Ha
IUIOCKOCTH;

CTPOUTH CEYCHHSI MHOTOTPAHHUKOB PA3JIMYHBIMHA METOAAMH, BHITIOJHSTH (BBIHOCHBIC) INIOCKHE YEPTEKH U3 PHCYHKOB MTPOCTHIX 00BEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y;

BBIUUCIIATH IJIOLIA]IU IOBEPXHOCTEH MHOTOIPaHHUKOB (TIpU3Ma, MUpaMi/ia), TeOMETPUUECKUX Tell ¢ IPUMEHEHUuEeM (popmy;

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUN
burypsr;

CBOOOJTHO OTIEPUPOBATH MMOHITUSMH, COOTBETCTBYIOIIIMMH BEKTOpaM M KOOPIWHATAM B IIPOCTPAHCTRBE;

BBITIOJTHATH JIEHCTBHS HAJl BEKTOPAMH;

pelaTh 3a/1a4uu Ha J0Ka3aTeIbCTBO MaTEMAaTUYECKHX OTHOUICHUH M HaX0XKJICHHE T€OMETPHUUECKUX BEIMYMH, IPUMEHSISI U3BECTHBIE METO/IbI
MIPH PEUIICHUH MaTeMaTHYECKUX 3a7[ad TIOBBIIIIEHHOTO W BEICOKOTO YPOBHS CIIO)KHOCTH;

IIPUMEHSATH IPOCTEHIINE IPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PEILICHUH CTEPEOMETPUUECKUX 3a/1a4;
U3BIIEKaTh, MPEOOPA30BBIBATE U MHTEPIPETUPOBATH WH(POPMALIHMIO O MPOCTPAHCTBEHHBIX M'€OMETPUUECKUX (PUTYpax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;



IIPUMCEHATH IIOJIYYCHHBIC 3HAaHHA Ha IIPaKTUKE: CpaBHUBATh W aHAJIM3UPOBATh PCAJIbHBIC CHUTyallMU, IPUMCHATH UM3YYCHHBIC IIOHATHA B
MPOIIECCe TOWCKA PEIICHUS MaTeMaTHYeCKH CPOPMYIUPOBAHHOW MPOOJIEMBI, MOJCIUPOBATh peajbHbIC CUTYAIlMH HA S3bIKE T€OMETPHH,
HCCICA0BAaTh ITOCTPOCHHBIC MOJACIMU C HMCIIOJIBb30BAHUEM I'€COMETPHYCCKUX HOHATHU U TEOpEM, allrapara anre6pLI, peliaTh MMPaKTUYCCKHE
3aaa4u, CBA3aHHBIC C HAXOKACHUEM I'COMCTPUYCCKUX BCIIMYUH;
MMETh TpejcTaBieHuss 00 OCHOBHBIX JTamaxX pa3BUTHS TEOMETPUH KaK COCTaBHOM dYacTh (yHAaAMEHTa pPa3BUTHS
TEXHOJIOTHUH.

TEMATHYECKOE IINTAHUPOBAHHUE

KounvecTBo yacoB DJIEeKTPOHHbIE
Jrj;_)n HaumenoBanune pPa3aejioB 1 TEM NMPOrpaMmMabl Beero K()]-[Tpo,m,ﬂble HpaKanecxne f)]g:)(zll):;po(::::.l)Ibele
padoThI padoThI pecypes
1 BBenenue B crepeoMeTpuio 23 1
2 B3aumHoe pacriosioxeHue npsiMbIX B IPOCTPAHCTBE 6 1
3 [TapannenbHOCTb NPSMBIX U INIOCKOCTEH B 3
IIPOCTPAHCTBE
4 [TepneHMKyIAPHOCTD NPSIMBIX U IIJIOCKOCTEH B o5
MIPOCTPAHCTBE
5 VYTl B paccTosHUSA 16 1
6 MHororpaHHUKH 7 1
7 BekTops! B ipocTpaHcTBE 12
8 [ToBTOpEeHME, 0000IIEHNE M CUCTEMATH3AIMS 3HAHUIA 5 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0

TEMATHUYECKOE INTAHUPOBAHME, B TOM YHCJIE C YYETOM PABOYEHN ITPOT'PAMMBI BOCITUTAHUSI
C YKABAHUEM YACOB, OTBOJJUMBIX HA OCBOEHHUE KAXKJIOW TEMBI

e Kouu4vecTBO 9acoB DJIeKTPOHHBIE
n/n Tema ypoka Beero Konrtpoasubie | IlpakTuuyeckne | UUPPOBLIE
padoThI padoThI o0pa3oBaTejibHbIE
pecypchbl




OcHoBHbIe NpaBuiia U300paKeHUsI HA PUCYHKE
IJIOCKOCTH, TTapasieIbHBIX IPSIMbIX (OTPE3KOB),
CepeNHbBI OTPE3Ka

[ToHsTHSA CTEpEeOMETPUM: TOUKA, IIPsAMas, IIJIOCKOCTb,
npoctpancTBo. OCHOBHBIC ITPaBHUJIa U300paKEHUS Ha
PUCYHKC IIJIOCKOCTH, MAapaJUICIIbHBIX TPAMBIX
(0Tpe3koB), cepeAHBI OTpE3Ka

IlousTus: MEPECCKAIMECH IITTIOCKOCTH,
nepeCCKaromuecs nmpsamMasd U 1iIoCKOCTb

Ilonstus: nEePeCCKaromurecs MmIOCKOCTH,
MEpeCCKaAromurecs mpsamMas U IiI0CKOCTh,
MOJIyIpOCTPAaHCTBO

MHororpaHHUKH, U300pa’keHHE MPOCTEHIITIX
MPOCTPAHCTBEHHBIX (pUTYp

MHororpaHHuKu, U300pakeHUE MPOCTEUITNX
IIPOCTPAHCTBEHHBIX (PUTYP, HECYILECTBYIOLINX
00BEKTOB

AKCHOMBI CTEpEOMETPUN

AXCHOMEI CTCPCOMCTPHU U IICPBLIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUU U IIEPBBIE CIEACTBUS U3 HUX.
CriocoOblI 3a/1aHus PSIMBIX U TNIOCKOCTEH B
npoctpaHcTBe. O003HAUSHHSI IPSIMBIX M TUIOCKOCTEH

10

N300pakenne ceueHU MupamMuIbl, Kyoa U IpU3MBI,
KOTOpBIE MPOXOAT Yepe3 ux péopa.

11

N300paxeHnune ceueHni nupaMubl, Kyoa u mpu3Msl,
KOTOPBIE TPOXOIAT uepe3 ux péopa. M3zobpaxkenue
IIEpeCEUEHUS MOTYUEHHBIX INIOCKOCTEN.

12

N300pakeHue ceueHuil mupamMusl, Kyoa v IpU3Msl,
KOTOpBIE IPOXOAT yepe3 ux péopa. PackpammBanue
IIOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

13

Pemenwue 3anau Ha M300pakeHe CEUCHUN THPAMUJIBI,
Ky0a U IPU3MBbI, KOTOPBIE IPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedeHus moIyueHHbIX TIOCKOCTEH.
PackpaivBanve moCTpOEHHBIX CEYEHU pa3HbIMU
IBE€TaMu




14

Meton cienoB Ui IOCTPOEHUS CEUEHUN

15

CaolicTBa nnepecedyeHnii NpsSMbIX U INIOCKOCTEN

16

Merton cienoB 1ist HoCTpoeHus ceueHuid. CBoiicTBa
[IEPECCYCHUH IPSAMBIX U IUNIOCKOCTEN

17

[TocTpoenue ceueHuit B nupamuie mo TpéM TOYKaM Ha
pebpax. Co3zanue BRIHOCHBIX YEPTEKEH U 3aMKCh
1IaroB IMOCTPOCHUS

18

[Toctpoenue ceuenuii B Kyoe 1o TpéM TOUKaM Ha
péopax. Co3aHue BHIHOCHBIX YepTeKel U 3auch
IaroB IMMOCTPOCHUA

19

[Toctpoenue ceuenuii B mupamue, Kyoe no Tpém
Toukam Ha pébpax. CozaHue BHIHOCHBIX YEPTEXKEH U
3aMuch UIaroB MOCTPOEHUS

20

Pemenue 3a1au Ha NOCTpOEHUE CEUCHHI B TUPAMUJIC,
KyOe 1o Tpém Toukam Ha pébpax. Co3zmaHne BHIHOCHBIX
YepTeKel 1 3aMKcCh IIaroB MOCTPOSHUS

21

[ToBTropenue miaanumeTpuu: Teopema o
MIPOIOPLIMOHANIBHBIX 0Tpe3Kax. [logodue
TPEyroJIbHUKOB

22

[ToBropenue mnanumerpun: Teopema Menenas.
PacueTsl B ceueHnsIX Ha BBIHOCHBIX YEpPTEkKaX.
Hcropus pa3BUTHS IIIAHUMETPUU U CTEPEOMETPUHN

23

KonrtponbHas paboTa "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

B3aumHoe pacronoxeHue NpsMbIX B IPOCTPAHCTBE.
CkpenuBatouiuecs npsimele. [Tpusnaku
CKpelrBaromuxcs npsameix. [lapaniensHsie npsMble B
IIPOCTPAHCTBE

25

Teopema 0 CymecTBOBaHUM U €IMHCTBEHHOCTH
IIPSIMOM ITapajuIeIbHON TaHHOM NPSMOU, POXOAIIEH
yepes TOUKY MPOCTPAHCTBA U HE JISKAILEH Ha TaHHOU
psMOH. JIeMMa 0 nepecedeHny napasulesIbHbIX
IIPSIMBIX TUIOCKOCTBIO




26

[TapannensHOCTh TpeX MpsMbIX. TeopeMa o TpEx
napajuleNbHBIX MPSAMBIX. Teopema 0 CKpeIUBarOIINXCs
MIPSIMBIX

27

[TapannensHoe npoexkTrpoBanue. OCHOBHBIE CBOMCTBA
napajuieIbHOro IpoekTupoBanus. M3o0paxkenue
pa3HbIX (GUTYpP B MApAIIEITBHON POSKIIUU

28

IlenTpanpHas NpoeKLus. YT0JI C COHAIIPaBICHHBIMU
CTOpOHAMHU. YTOJ MEXAY IPIMBIMU

29

33,[[3.‘11/1 Ha A0Ka3aTCJIbCTBO U UCCIICOIOBAHUC,
CBA3aHHBIC € PACIIOJIOKCHUCM IIPAMBIX B ITPOCTPAHCTBC

30

[ToHsTHSA: MapaIEabHOCTD NPSIMOM U TIJIOCKOCTHU B
npoctpaHcTe. [Ipu3Hak mapanaeabHOCTU MPSIMON U
mockocTH. CBOMCTBA MapaIebHOCTH MPSIMOU 1
IUIOCKOCTH

31

FGOMeTpI/I‘leCKI/Ie 3aJa4M Ha BBIYMCIICHUC U
A0Ka3aTeJIbCTBO, CBA3AaHHBIC C TapaJJICIbHOCTBIO
MPSAMBIX U ILIOCKOCTEHN B IIPOCTPAHCTBC

32

ITocTpoenue ceuenust, IPOXOIALIETO YEPE3 NaHHYIO
IPSIMYIO Ha YEPTEKe U NapajlIeIbHOTO APYTron
npssMoi. Pacu€r oTHOImEHUI

33

[MapannensHas mpoeKuus, TPUMEHEHUE AJIs
MIOCTPOEHHUSI CeUEeHUH Ky0a 1 napaJienenumnesaa.
CBoiicTBa napasuiesenuneia u Npu3Mbl

34

HapaHJ'IeHLHLIC IIJIOCKOCTH. HpI/ISHaKI/I
mapaiyiCJIbHOCTH IBYX MIOCKOCTEH

35

Teopema 0 mapanienbHOCTH U €IUHCTBEHHOCTH
TIJIOCKOCTH, MIPOXOIAIIEH Yepe3 TOUKY, He
MPUHAJUISKAIYIO TaHHOU TUIOCKOCTHU U CIEACTBUS U3
Heé

36

CBoiicTBa napamieNbHbIX INIOCKOCTEHN: O
MapajieIbHOCTH NPSIMBIX NIEPECEUCHUS] TPU
[IEPECCYCHUH JBYX MapaAIICIIbHBIX INIOCKOCTEN
TpeTben




CBoiicTBa nmapajuieIbHbIX TUIOCKOCTEH: 00 OTpe3Kax
MapajuIeNbHBIX IPSIMBbIX, 3aAKIIOUEHHBIX MEXTY

37 1
napajieIbHBIMU TUIOCKOCTSIME; O TIEPECEUCHUHN
MPSIMOM € IBYMS NapaJUIeNbHBIMU IJIOCKOCTSAMU

38 [ToBTopenue: Teopema Iludaropa Ha IockocTH 1

39 [ToBTOpEHUE: TPUTOHOMETPHS IPSIMOYTOJILHOTO 1
TpeyroJbHUKA

40 CaoiicTBa Ky0a ¥ MPSIMOYTOJIHHOTO TTapalIeIIeTUIIe 1A 1

41 Brrauciienne AuH OTPE3KOB B KyOe U PSMOYTOJIEHOM 1
napauiesenure/e

42 [lepnieHTIUKYISIPHOCTD MPSIMON U TIOCKOCTH 1

43 [lepnien IuKynIpHOCTH NPSIMOM U TUIOCKOCTH. [Ipru3Hak 1
NEPIEHAUKYISIPHOCTH MPSIMOI U TUIOCKOCTH
Teopema o cyliecTBOBaHUU U €IMHCTBEHHOCTH

44 IPSAIMOM, MMPOXOALIEH Yepe3 TOUKY IPOCTPAHCTBA U 1
NEPIIEHANKYISPHOH K IIIOCKOCTH

45 [TnockocTy U nepneHUKYISIpHbIE UM NPSIMBIE B 1
MHOTOTpaHHUKaX
Pemrenne 3amau no teme:

46 [ImockocTH 1 nepHeHANKYIIAPHBIE UM IIPSIMBIE B 1
MHOTOTpaHHUKaX

47 IlepnieHIUKyNAp U HAKJIOHHAs 1

48 [epnienaukynsp u HaknoHHas. [locTpoenue 1
MEPIIEHIUKYIISIPA U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHaAuKysipax (mpsiMast u 1
oOpatHasi)

50 Penrenue 3amad Ha MpUMEHEHUE TEOPEMBI O TPEX 1
NepIeHANKYIspax (MpsiMoit 1 00paTHOI)

51 VYron Mexay CKpenMBaoIMMHUCS TPSIMbIMU 1

59 [Touck nepneHIuKyISPHBIX MPSAMBIX C TOMOIIBIO 1
NEPIIEHANKYIISPHBIX TUIOCKOCTEH

53 OpToroHanbHOE IPOESKTUPOBAHHE 1

54 [TocTpoenue ceuennii kyda, mpU3MBbI, C TOMOIIBIO 1

OPTOTrOHAJIBLHOM MPOEKIINU




[TocTpoenue ceueHunii MpaBUIILHON MUPAMUIBI C

55 .
IIOMOIIBK0 OPTOrOHAJIBHON MPOEKIINU
CummeTpHsi B IPOCTPAHCTBE OTHOCUTEIBHO

56 mockocTH. [Imockoctu cummerpuii B
MHOT'OTpaHHUKAX

57 [Ipu3Hak nepreHMKyIsIpHOCTHA IPSIMOM U INTOCKOCTH
KaK CJIEZICTBE CUMMETPUHU

58 [IpaBuiIbHBIE MHOTOTPAHHUKU

59 [IpaBuiibHBIE MHOTOTPaHHUKH. Pacu€Tt paccTosiHUM OT
TOYKH J10 IJIOCKOCTH

60 CrocoOslI OIyCTUTD MEPIEHAUKYISPBI: CHMMETpPHSI,
CABUTI TOYKH I10 NAPALIEIBHOU MPSIMON

61 CaBur 1o HenapasuieaIbHON NpSIMOM, U3MEHEHUE
paccTostHur

62 KontposbHas pabora "B3auMHoe pacnosioxkeHHe
MPSIMBIX U TTIOCKOCTEHN B TpocTpaHcTBe"
[ToBTOpEHME: Yoy MEX Ty IPSIMBIMU HA INIOCKOCTH,

63 TPUTOHOMETPUS B TPOU3BOJILHOM TPEYTOJIbHUKE,
TeopemMa KOCUHYCOB

64 [ToBTOpEHME: YyTOa MEXAY CKPEIMBAIOIIUMHUCS
MPSIMBIMU B TIPOCTPAHCTBE

65 I'eomeTprueckne MeTo/1bl BHIYUCICHUS yriia MEXay
MPSIMBIMU B MHOTOTPaHHHKAX

66 JIByrpanHbIi yroy. CBOMCTBO JUHENHBIX YIJIOB
JBYTPAHHOTI'O yria

67 [lepnenaukynspHble MI0CKocTU. CBONCTBA B3aUMHO
MEePIEHIUKYISIPHBIX TUIOCKOCTEN
[Ipu3Hak nepneHAuKyISIPHOCTH IUNIOCKOCTEN; TEOpEMa

68 0 TIPSIMOM TTepPEeCeUCHHS IBYX IIIOCKOCTEH

MEPIEHIUKYISIPHBIX TPEThEN TUIOCKOCTH
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HOACHUTEJBHASA 3AIIUCKA

I'eomerpust siBisseTCsl OJHUM M3 0a30BBIX KypCOB HA YpOBHE CpeiHero oOIiero oopa3oBaHus, Tak Kak oOecleyrBaeT BO3MOKHOCTh M3y4EHMSI
JTMCLUUIUIMNH €CTECTBEHHO-HAYYHOIH HANpPaBICHHOCTH M MPEAMETOB TYMAHMTApPHOTO LUKIA. IIOCKONIBKY JIOTHYECKOe MBINUICHHE, (OpMUpyeMoe Ipu
U3YyYEHUH OOY4YaIOUIMMHUCSA HNOHATUIHBIX OCHOB F€OMETPUH, NPH JI0KA3aTEIbCTBE TEOPEM M MOCTPOCHHM LIENOYKU JOIMYECKMX YTBEPXKACHUH IpU
pELICHNH TeOMETPUUYECKHUX 3a/1a4, YMEHHE BBIBUTATh U OMPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO UCIIOIB3YIOTCS MPH PELICHUH 3a/1a4 €CTeCTBEHHO-
HAy4YHOT'O LIMKJIA, B YACTHOCTU (PU3MUECKUX 3ajiau.

Ilens ocBoeHust mporpammsl yuyeOHOro kypca «l'eomeTpusi» Ha YIriayOJIEHHOM YypOBHE — pa3BUTHE HWHIMBUAYAJIBHBIX CIIOCOOHOCTEH
o0yyaromuxcs HOpU HU3y4YEeHUH TE€OMETpPHM, Kak COCTaBJIAIOLICH mpeaMeTHoll obnactu «MaremaTnka M UHpOpMaTHKa» dyepe3 oOecleyeHue
BO3MOYKHOCTH TIPHOOPETEHUSI U MCIIOJIB30BaHMS 00jee TITyOOKHX TeOMETPUUYECKUX 3HAHWUU M JEHCTBUH, CIICIIU(PUIHBIX TEOMETPUH, U HEOOXOIUMBIX
JUIsl YCHEIIHOTo PO eCCUOHATIBHOIO 00pa30BaHMsl, CBA3aHHOIO C MCIIOJIb30BAaHUEM MAaTEMaTHKH.

[TpropuTeTHBIMH 3aja9aMU Kypca T€OMETPUHU Ha YTIyOJIEHHOM YPOBHE, PACHIMPSIONIMMY U YCHIIMBAIOLIIMMH Kypc 0a30BOTO YPOBHS, SIBISIOTCS:

paclipeHre NpPeACTaBICHUsS O TI'EOMETPUM KaK YacTH MHUPOBOM KyJabTYpbl W (OPMHUPOBAHHE OCO3HAHMS B3aUMOCBS3M T'€OMETPHH C
OKPY’KaroIIUM MUAPOM;

(dbopMHpoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUIypax Kak O BaKHEHIIMX MaTEMAaTUYECKUX MOJEIAX, MO3BOJISIONIUX ONHUCHIBATh U
M3y4daTh pa3HbIC SBJICHUS OKPYKAIOIIEro MHUpa, 3HAHUE MMOHATUHHOTO anmapara 1o pasuerny «CrtepeoMeTpus» y4eOHOro Kypca reOMeTpuH;

dbopMHpOBaHWE YMEHHS BIIAJCTh OCHOBHBIMH TIOHSTHSIMH O TPOCTPAHCTBEHHBIX (PUTYypax M WX OCHOBHBIMH CBOIMCTBaMH, 3HAaHUE TEOPEM,
(dbopMys U yMEHHE UX IPUMEHSATh, YMEHHUS JOKa3bIBaTh TEOPEMbI U HAXOIUTh HECTaHJApTHBIE CIIOCOOBI peIlIeHus 3a/1ay;

dbopMHupoBaHHE YMEHHs paclio3HaBaTh Ha YEPTEXKaxX, MOJENIAX M B PEATbHOM MHPE MHOTOTPAaHHHKH W Tejla BpAIIEHUs, KOHCTPYHPOBAThH
reOMETPHUECKUE MOJIENH;

dbopMHUpoBaHWE TMOHWMAHHS BO3MOXXHOCTH aKCHOMAaTHYECKOTO TOCTPOCHHMS MAaTeMAaTHYEeCKUX Teopuid, (OPMHUpPOBAHWE MOHUMAHHS POIH
aKCMOMAaTHKH IPH MIPOBEAECHUH PACCYKICHUIA;

¢dbopMHpoBaHHE yMEHHs BIIQJETh METOAAMHU JO0KA3aTeNbCTB M aJTOPUTMOB PELICHMs, YMEHUS UX HPHUMEHSATb, MPOBOJIUTH J10Ka3aTeIbHbIE
paccyX/1eHUs B XOJ€ PELIeHHs CTEPEOMETPUUECKUX 3a]a4 U 3a/1a4 C IPaKTUUYECKUM cojiepKaHueM, (popMHpoBaHUE MPECTABIECHUS O HEOOXOJUMOCTH
JI0Ka3aTeIbCTB P 0OOCHOBAHUU MAaTEMAaTUYECKUX YTBEPKICHUH U POJIM aKCHOMATHKH B ITPOBEACHUH JIEAYKTUBHBIX PaCCyKICHUIA;

pa3sBUTHE M COBEPLICHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOydaroumuxcsi, IO3HaBaTEeIbHOW AaKTUBHOCTH,
HCCIIEIOBATEIILCKUX YMEHUH, KpUTHYHOCTH MBIIUICHUS, HHTEpeca K N3YYCHUIO TEOMETPHH;

¢dopmupoBanre (YHKIMOHATIBHONH TPaMOTHOCTH, PEJIEBAHTHONM T€OMETPUU: YMEHHs paclo3HaBaTh MNPOSBIECHUS T€OMETPUUYECKUX TOHSITHH,
O00BEKTOB M 3aKOHOMEPHOCTEW B PEAIbHBIX JKU3HEHHBIX CUTYAIMsX M MPH W3YUYEHHWH JPYTUX y4eOHBIX MPEJIMETOB, MPOSBICHUS 3aBHCHMOCTEH H
3aKOHOMEPHOCTEH, MO/IETIMPOBAHHUS PEANbHBIX CUTYalluH, UCCIIE0OBAHUS IOCTPOESHHBIX MOJIEEeH, HHTEPIPETALUHU MTOTYUYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMU COJIEpKaTeIbHBIMH JTUHUSAMEU yuyeOHoro kypca «I'eomerpusi» B 10-11 knaccax siBisitoresi: «IIpsiMble U TIUIOCKOCTH B IPOCTPAHCTBEY,
«MHororpanHukmny, «Tena BpaeHus», «BeKTopbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo ®PI'OC COO TpeOoBaHME «yMETh ONEPUPOBATH MOHATUSMUY», PEIEBAHTHBHIMU T'€OMETPUU Ha YIIIyOJIEHHOM YPOBHE
ob0yuyenus B 10—11 kiaccax, OTHOCHUTCSI KO BCEM COZEPKaTEeNbHBIM JIMHUAM y4eOHOro Kypca, a (GopMUpoBaHHE JIOTUYECKUX YMEHUHN paclpenenseTcs
HE TOJBKO IO COJAEp’KaTeIbHBIM JHMHHUAM, HO M MO rogam oOydeHus. CozpeprkaHue oOpa30BaHUs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3ybTaTaM



ocBoenus DenepanpHol paboueil mporpaMMebl, pactpeieIEHHBIM 110 ToAaM 00yUeHHs], CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4ToObI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM BOIIPOCcaM O0ydJaronuecs o0pamaiuch HEOJHOKPATHO. DTO MO3BOJSET OPraHU30BaTh OBJIAJICHUE TEOMETPUUECKUMHU MOHIATUSMHU U
HaBbIKAMU IIOCJIEJIOBATENIbHO U TOCTYHATEIbHO, C COOJIIOJCHMEM IPUHIMIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHHS BKJIIOYATh B OOIIYI0 CUCTEMY
TeOMETPHUECKUX MPEICTABICHUN 00yJarOIUXCs, paciupsist U yriryossis e€, o0pa3yst IPOYHbIE MHOKECTBEHHBIE CBSI3H.

Ilepexona K 3y4yeHHIO FeOMETPUH Ha YIiyOJIEHHOM ypOBHE IO3BOJISET:

co3naTh ycnoBusa ans nuddepeHuranun 00y4eHus, MOCTPOSHUS WHAMBHUIYaIbHBIX 00pa30BaTENbHBIX MPOrpamMM, O00ECIIEUHUTh YIriyOnEéHHOe
U3y4eHUE TeOMETPUH KaK COCTaBIIIONIEH yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH O0YYAIONINXCS K MPOIOJKCHIIO H3yUEHUsI MAaTEMAaTHUKH ¢ y4&€TOM BbIOOpa Oynymieii mpodeccuu, odecnieunBas IpeeMCTBEHHOCTh
MeXay OO0IMM U TPo(hecCHOHATLHBIM 00pa30BaHUEM.

COJAEP/KAHUE YYEBHOI'O IPEAMETA «'EOMETPUS»

Cooepatcanue 0byueHus.
Hununop, konyc u wap

[Torsitre ummHApa. [Tnomane noBepxHocTy nwiuHApa. [lorstre konyca. [liomans moBepxHOCTH KOHYCa. Y ceuéHHbI koHyc. Cdepa u map.
Bzaumnoe pacrnonoxkenue cdepbl U miockocTu. KacatenbHas miockocTs k chepe. [Tnomane chepol. BzaumHoe pacnonoxenue chepbl U MPsIMOU.

Cdepa, BnucanHas B UWIMHAPUUYECKYIO MOBepxHOCTh. Cdepa, BIMCaHHAsS B KOHUYECKYIO MOBEPXHOCTh. CeueHUs HUIUHIAPUYECKOU MOBEPXHOCTH.
CeueHrs KOHMYECKOM MMOBEPXHOCTH.

O0vémbl men

[Tonstue o6béMa. OOBEM mpsiMoyrosibHOro mnapauienenuneaa. O6béM npsmoil nmpuszMel. O0bEM LMIMHApPaA. Beruncnenne o0bEMOB Ted C
ITOMOIIIBIO UHTETPAJIOB.

OO0Bém HakyoHHOM mpu3Mbl. O0bEM nupamuabl. O0bEM KoHyca. OO0BEM mapa. O0BEM HIAPOBOrO CErMEHTA, IIAPOBOIO CJIOS U ILAPOBOTO
cekropa. [lmomans chepsr.

Bexmopul 6 npocmpancmee

ITonsiTne BekTOpa. PaBeHCTBO BekTOpOB. Cll0KEHUE M BBIUMTAaHHE BEKTOPOB. CyMMa HECKOJBKMX BEKTOPOB. Y MHOKEHHE BEKTOpa HA YHUCIIO.
Kommtanapnsie BekTopsl. [IpaBuiio napamnenenunena. Pasnoxkenne BeKTopa no TpéEM HEKOMIUIAHAPHBIM BEKTOPAM.

Memoo koopounam ¢ npocmpancmee. /Jeurcenusn

IIpssMmoyrosbHas cucTeMa KOOpAuHaT B IpocTpaHcTBe. KoopaunaTel BekTopa. CBsA3b MEXKIy KOOPJANHATAMHA BEKTOPOB U KOOPAMHATAMU TOYEK.
[Tpocreiiiue 3a1aun B KOOpAMHATaX. Y paBHEHUE cepbl. YToa Mex1y BekTopamu. CkalsipHOe MpOU3BEIeHUE BEKTOPOB. BRIUNCICHHE YTITIOB MEXTY

NPAMBIMHU U TJIOCKOCTAMU. Y paBHEHUE TIIOCKOCTU. [leHTpanbHas cummerpusd. OceBas cumMeTpus. 3epKaibHas cumMerpus. [lapannensHbiil nepenoc.
[IpeobpazoBanue mogoowUs.

Iloemopenue Kypca ceomempuu

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O IPEJIMETA «I'EOMETPUS»



JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHcKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTH TPAKTAHCKON O3ULIUU 00YYAIOIIErOCs KaK aKTUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIECTBa, IIPEICTaBICHUE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH, NPOLIETYp I'PakJaHCKOro o0mecTBa (BBIOOPHI, OMPOCHl U APYroe),
YMEHHE B3aUMOJICHCTBOBATD C COIIMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBHHU C X (DYHKUIUSMHU U Ha3HAUCHHEM;

2) NaTPHOTHYECKOE BOCIUTAHNE:

c(OPMHPOBAHHOCTh POCCUHCKOM TPakTaHCKON MICHTHUYHOCTH, YBAXCHUS K MPOIUIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHUKH, IIEHHOCTHOE
OTHOILIEHHE K JTOCTH)KEHUSM POCCUHCKMX MAaTEMaTUKOB U POCCUICKOM MaTeMaTU4YECKON IIKOJIbI, UCIIOIb30BAaHUE ITUX JOCTHIKECHUM B IPYIrUX HAayKax,
TEXHOJIOTHUSIX, Chepax FKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHME AYXOBHBIX LIEHHOCTEH poccuiickoro Hapona, chopMUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHMS, STUYECKOIO MOBEACHHUS, CBSI3aHHOIO C
MPAKTUYECKUM TPUMEHEHHEM JIOCTHIKCHUN HAYKU M IEITEITBHOCTIO YIEHOT0, OCO3HAHHE JIMYHOTO BKJIaJa B TIOCTPOCHUE YCTOHYHUBOTO OyyIIero;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOYas SCTETHKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEW, OOBEKTOB, 3ajay, PELICHUH, pPacCyKICHH,
BOCIIPUMMYHUBOCTb K MATEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nyeckoe BocnuTaHHe:

c(OPMHPOBAHHOCTh YMEHHsI MPUMEHATh MaTeMaTHYeCKUEe 3HaHUS B MHTEpecax 370pOBOro M 0e30macHoro obpasza >KU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pOBbIO (30pOBO€ NHTAaHME, COATAaHCUPOBAHHBIM PEXHM 3aHATUH M OTIbIXa, peryispHas (Qu3nyeckas aKTHUBHOCTB),
¢bu3nyecKoe COBEpIICHCTBOBAHUE MPH 3aHATUSAX CHOPTHUBHO-03/I0POBUTEIBHOM IESATETLHOCTbIO;

6) Tpya0BOE BOCIIUTAHHE:

TOTOBHOCTb K TPYAY, OCO3HaHHE IIEHHOCTHU TPYAOJIOOUS, MHTEpEC K Pa3NUu4HbIM chepaM MpodecCHOHATbHOU AESTeNbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOM U €€ MpUIIOKEHUSIMHU, YMEHHME COBEpIIaTh OCO3HAHHBIM BbIOOp Oyayuiell mpodeccuu M peanu3oBbIBaThb COOCTBEHHBIE KM3HEHHBIE
IUTaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYecKoMy OOpa30BaHHUIO U CaMOOOpPA30BaHMIO Ha MPOTSHKEHUM BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
Y4YacTHIO B PEIIEHNHU MPAKTHUECKUX 3a7au MaTeMaTH4eCKON HalpaBIeHHOCTH;

7) 9KOJIOTHYECKOEe BOCITUTAHHE:

Cc(OPMHUPOBAHHOCTh JKOJIOTMUYECKON KYJIbTYPbI, MOHMMAHUE BIMSHHUS COLUAIBHO-DKOHOMUYECKHUX IPOILECCOB HA COCTOSHHUE MPUPOAHON MU
COLIMAJIbHOW Cpenibl, OCO3HAHUE TN00aIbHOrO XapakTepa SKOJIOTMUYECKHUX MpoOsieM, OpHUEHTAalMs Ha NPUMEHEHHWE MaTeMaTHYeCKHUX 3HaHUW i
peleHus 3a/1a4 B 00JIaCTH OKPY>KAIOIIEH Cpe/ibl, INIAHUPOBAHKE MIOCTYIKOB U OLIEHKU MX BO3MOXHBIX MOCIEICTBHIA Il OKpYXKArOIel cpe/ibl;

8) HeHHOCTH HAYYHOTr'0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH M OOILIECTBEHHOW NMPAKTHUKH, MOHMMaHHE
MaTeMaTHYeCKON HayKH Kak c(hephl 4eIOBEUECKON NesSTeIbHOCTH, 3TAaNOB €€ Pa3BUTHUS U 3HAYMMOCTH JJIsl Pa3BUTHUS LIUBUIIM3AINH, OBJIa/IEHUE SI3bIKOM
MaTEeMaTUKd W MaTEeMaTHYECKOM KyJIbTypOol KakK CpeACTBOM II03HAHUS MHpPA, T'OTOBHOCTb OCYILECTBIATh IPOEKTHYIO U HCCIIEI0BATEIbCKYIO
NESTEIBHOCTh HHINBUYaIbHO U B TPYIIIIE.



METAINIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBepcaJIbHbIe YueOHbIE 1eHCTBUSA

Ba3oBble Jiornyeckue aeicTBHA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKH MAaTEMAaTHUYECKUX OOBEKTOB, IOHATHH, OTHOIICHUNA MEXy OHSATHIMHU, (POPMYITUPOBATH
OIpeJIeJIEHUs IOHATHUH, YCTaHABIMBATE CYLIECTBEHHBINH NMPU3HAK KJIaccu(UKaLlMU, OCHOBAHUS 1J11 0000IIEHUs U CPABHEHUS, KPUTEPUU ITPOBOJAUM OI'O
aHaIu3a;

BOCIIPUHMMATh, (OpPMYIUpOBaTh M IPeoOpa3oBbIBATh CY)KICHMS: YTBEpAMTEIbHbIE M OTPHULATENIbHBIC, €IMHUYHBbIE, YacCTHbIE M OOLIHe,
YCIIOBHBIE;

BBISIBJIATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IIPOTHBOpEUMs B (paKkTax, JaHHbBIX, HAOIIOJCHUSX U YTBEP)KICHHSX, MpeaIaraTh
KpUTEPUH IS BBISBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

JieNlaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTHBHBIX M MHIYKTUBHBIX YMO3AKJIIOYEHUH, YMO3aKJIIOYEHUN [0 aHaJOIMu;

IIPOBOAUTH CaMOCTOSITENILHO JO0Ka3aTebCTBA MaTEMaTHUYECKUX YTBEP)KJIEHUH (IpsMble U OT IPOTHUBHOIO), BBICTPAaWBaTh ApryMEHTAIHIO,
IPUBOAUTH IPUMEPBI U KOHTPIPUMEPHI, 000CHOBHIBAaTh COOCTBEHHBIE CYXK/IEHUS U BBIBOJIBI;

BBIOMpPATH CIIOCOO pemeHus y4eOHOW 3afadu (CpaBHHUBATh HECKOJIBKO BAPHAHTOB PEICHHS, BHIOMpATh HanOoJiee MOAXOMSIIUN ¢ y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3zoBble ucciegoBarenbcKue AeiicTBUS:

HCIO0JIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKIUII MHCTPYMEHT MO3HaHUsI, (POPMYJIHPOBATh BOIIPOCHI, (PUKCUPYIOIIKME TPOTUBOPEUHE, TPOOIEMY,
yCTaHaBJIMBaTh UCKOMOE U JaHHOE, (POpMUPOBATh FMIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIUI0, MHEHUE;

MIPOBOAUTH CaMOCTOSITENIbHO CILIAHUPOBAHHBIA AKCIEPUMEHT, MCCIEA0BaHNUE MO YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YecKOro OObEeKTa,
SIBJICHMSI, IPOIIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXy 00bEKTaMH, SIBICHUSMH, IPOLIECCaMH;

CaMOCTOSITENILHO (OpMyIupoBaTh O0OOILIEHUS M BBIBOABI IO pe3ylbTaTaM NPOBEAEHHOIO HAOJIO/EHUS, HCCIIEIOBAHMS, OIICHUBATh
JOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTATOB, BBIBOJIOB U 0000IIEHNUH;

MIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHUE MPOIIECCA, a TAKXKE BBIABUTATh MIPEANOIOKEHHS O €T0 PA3BUTUU B HOBBIX YCIIOBMSIX.

PabGora ¢ undpopmanmeii:

BBISIBIISATH JI€(UIIMTHI HH(POPMAILINH, TaHHBIX, HEOOXOIUMBIX JJIsl OTBETa Ha BOIPOC U JUISl PELICHUS 3a1a4H;

BbIOMpaTh HMH(OpPMALMIO W3 HCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIM3UPOBATh, CHCTEMATU3MPOBAThb W HHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHMUS;

CTPYKTYpUPOBATh UH(OPMALIHIO, TIPEACTABIATH €€ B pa3IMuHbIX (hopMax, MIUTIOCTPUPOBATH IPahuIEeCKH;

OLIEHHMBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOSATENBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHMBeEpPCAJbHbIE yUeOHbIE 1eHCTBUS
Oo01menue:
BOCHpI/IHI/IMaTB nu (bOpMy.HI/IpOBaTB Cy)K,Z[GHI/ISI B COOTBCTCTBUHU C yCJIOBI/IHMI/I n oeiisiMnu O6H.[€HI/ISI, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOHO TO‘-IKy
3pEHUsI B YCTHBIX U MUCHbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS IO X0y PEIICHHs 3a]]a4, KOMMEHTHUPOBATh IMOJYyYEHHBIN pe3ybTaT;



B X07i¢ 00CYXKICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOi TeMbI, MPOOIEMBI, PEIIaeMOi 3a/laur, BBICKA3bIBATh UJICH, HALICJICHHBIC HA
MOWCK PEIICHUs, COMOCTABIIATh CBOW CYXKICHHUS C CYKICHHSIMH JPYTUX YYaCTHHKOB JHMAJora, OOHAPYXHBATh Pa3lIMYMe M CXOJACTBO IMO3UIUH, B
KOPPEKTHOI opMe GopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAXKECHHUS;

MPEJICTABIATh PE3yAbTaThl PEIICHUS 3a7add, SKCIIEPUMEHTA, MCCIEAOBAHUS, MPOCKTA, CAMOCTOSITEIILHO BBIOMpaTh (DOpPMAT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPE3eHTALNN U OCOOCHHOCTEH ayIuTOPUH.

PeryisiTUBHbIE YHHBePCAJIbHbIE YUeOHbIE el CTBHUS

Camoopranusanus:

COCTABIIATH IUIAH, AITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh croco0 pemeHus ¢ y4€TOM MMEIOIIMXCSI PeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUI ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBI HHTEJIJIEKT:

BIIa/IETh HABBIKAMU IO3HABATEIbHOU peleKCUH KaK OCO3HAHUS COBEPILIAEMBIX JEHCTBUN M MBICTUTENBHBIX MPOIECCOB, UX PE3yIbTaTOB,
BJIQJICTh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS ITPOIIECCa M Pe3yJIbTaTa PeIICHUS MAaTeMaTHICCKOM 3a/1a4H;

MPEeIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh INPU PEHICHUHM 3aJa4d, BHOCUTb KOPPEKTUBHI B JEATEIBHOCTH Ha OCHOBE HOBBIX
00CTOSITENLCTB, IAHHBIX, HAWIEHHBIX OLUINOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATHb COOTBCTCTBUC pe3y.]'H)TaTa oeciim u YCJ'IOBI/IEM, 06’I)$ICH$[TI) HpI/I‘-II/IHI)I JOCTHMIXKCHUA UM HCOAOCTUKCHUS pGSYJII)TaTOB JACATCIIBHOCTH,
HAXOJUTh OMIMOKY, 1aBaTh OIIEHKY TPHUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1€ATEIbHOCTD:

IIOHUMAaTh W HCIIOJIB30BAThH HpeI/IMYHIeCTBa KOMaHZ[HOI\/'I 158 I/IHI[I/IBI/I)IyaJ'IBHOI\/II pa6OTI>I HpI/I peHIGHI/II/I y‘IC6HI)IX 3ajaa4, HpI/IHI/IMaTB ICJIb
COBMECTHOH JIeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHON paboThl, pachpenensaTh BUIbl padoT, TOTOBapHBAThCs, 00CYKIaTh MPOIECC H
pe3ynbTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B IPYIIMOBBIX opMax paboThl (00CYkAeHHs, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbI» M UHBIE), BHIMOIHITH CBOIO YacTh pabOThI U
KOOpI[I/IHI/IpOBaTI) CBOH I[GI\/’ICTBI/ISI C I[pyrI/IMI/I YJICHAaMH KOMaHAbI, OIICHHBATh KadyC€CTBO CBOCIO BKJIada B O6HIPII>1 HpO)IYKT 10 KpI/ITepI/ISIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIbTATBI

OnepupoBarh MOHATHAME: [UIUHAPUYIECKAs TTOBEPXHOCTh, 00pa3yIoIIe IUIUHAPUISCKON MTOBEPXHOCTH; IWIMH]IP; KOHUYECKasi TOBEPXHOCTb,
o0pa3yroIre KOHUIECKOW MTOBEPXHOCTH, KOHYC; ChepruecKas MOBEPXHOCTb.

Pacnio3naBats Tena BpamieHus (IIIMHIP, KOHYC, cdepa u map).

OOBACHATDH CITOCOOBI TTOJTYUYECHHSI TEJT BpAI[CHUS.

KiaccudumupoBats B3auMHOE pacrosiokeHne chepbl U MITOCKOCTH.

OnepupoBaTh MOHATHUSAMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTAa, BhICOTA CErMEHTA; IIapOBOM CIIOM, OCHOBaHHE IIAPOBOrO CIIOS, BHICOTA
LIAPOBOTO CJIOS; APOBOM CEKTOP.

Boruncnsate 00bEMBI U IJIOLIAAN TOBEPXHOCTEN TEN BpaleHHs], FEOMETPUUECKUX Tell C IPUMEHeHHEM (hopMyII.



OnepupoBarh MOHATHSIMU: MHOTOTPAHHUK, BITUCAHHBIA B Cepy U OMHCAHHBIA OKOJIO cdepsl; cdhepa, BIUcaHHAS B MHOTOIPAHHHUK WM TEIIO
BpAILICHU.

BbIuuciiaTh COOTHOIIEHHS MEX Ty IUIOIIASIMU [TOBEPXHOCTEN M 00bEMaMU OJOOHBIX TeEJI.

N300pakaTh n3ydaemble QUTypBI OT PYKH U C IPUMEHEHUEM POCTHIX YePTEKHBIX HHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU M3 PUCYHKOB HPOCTHIX OOBEMHBIX (Uryp: BHI CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHHUS Tel
BpAILICHNU.

W3BnekaTb, UHTEPIPETUPOBATh U NPe0oOPa30BbIBATh MHPOPMALUMIO O MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (Urypax, MPeICTaBICHHYIO Ha
4YepTeKax U pPUCYHKAX.

OnepupoBatrh MOHITHEM BEKTODP B IIPOCTPAHCTBE.

BbInonHATE A€WCTBUS CIOXKEHHSI BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha YHUCIIO, OOBSCHATH, KAKUMHM CBONCTBAMH OHU
00J1a1a10T.

[IpuMeHATH paBUIIO MapalIesIeuIeaa.

OnepupoBarh NMOHATHIAMM: JEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOJYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
YIOJI MEXAY BEKTOPAMHU, CKAJIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

HaxoauTts cymMy BEKTOPOB U ITPOU3BENECHUE BEKTOPA HA YHCJIO, YTOJl MEXY BEKTOpaMH, CKAJIIPHOE ITPOU3BEACHUE, PACKIIAAbIBATE BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3azaBaTh INIOCKOCTh YPAaBHEHHUEM B IEKapTOBOW CUCTEME KOOP/MHAT.

[IpumensTh reoMeTpudeckue QakThl Ui PEIICHUs] CTEPEOMETPUUYECKUX 3a]1a, ITPEI0IaratolINX HECKOJBKO II1aroB PEIICHHUs, €CJIU YCIOBUS
NIPUMEHEHMS 33aJJaHbl B IBHOH (opme.

Pemate npocrelimume reoMeTpu4eCcKre 3a1a4i Ha IPUMEHEHHE BEKTOPHO-KOOPINHATHOI'O METO/1A.

Pemrate 3aaun Ha JOKa3aTelbCTBO MaTeMaTHUECKUX OTHOLICHWH M HaXOXKJEHHE MeOMEeTPUYECKHX BEJIMYMH MO oOpa3laM WU alropuTMam,
IIPUMEHSISI U3BECTHBIE METO/IBI IIPU PELIEHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3aad.

IIpuMeHATH pOCTENIINE IPOrPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELLIEHUH CTEPEOMETPUUECKHUX 3a1ay.

[IpuBOAUTE IpUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOE U )KU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATH MONMy4YEeHHBbIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATh PEAbHBIC CUTYallMH W NPUMEHATh W3Y4YEHHBIE MOHATUSA B IIPOIECCE MTOUCKA
peleHusi MaTeMaTu4ecku chopMyTupoBaHHON MPOOIEMbI, MOJEIUPOBATh pealbHbIE CUTYallUd Ha S3bIKE I€OMETPHH, HUCCIIEAO0BAaTh MOCTPOCHHBIE
MOJIETI C WCIIOJIb30BAHHEM T'€OMETPUUYECKUX TMOHSATUI M TEeOopeM, amrmapaTa aiareOpbl; pelaTh NPaKTUYECKWEe 3aJjaud, CBS3aHHBIE C HAXOXJACHHUEM
F€OMETPUYECKUX BEIIUYHH.

K koniy 11 kiacca oOyvaronuiicst HayquTCs:

e cBOOOJIHO OTIEPUPOBATH OHATHSIMH, CBI3aHHBIMH C IIMIIMHAPHIECKON, KOHMYECKOH M c(hepruecKoi TOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJTY4EHHUS;

® OIEpUPOBATH MOHATHIMH, CBSI3aHHBIMHU C TeJIAMHU BPAILCHHS: IIMIHMHAPOM, KOHYCOM, cepoii 1 mapom;

e pacro3HaBaTh Tella BpalleHus (LWIMHAP, KOHYC, cepa u map) 1 00BSICHATH CIIOCOOBI MOTYYEHUS TeJ BPALICHUS;

e Kkiaccu(pUUIUpPOBATH B3aUMHOE PACIIOI0KEHUE C(Pephl U MIIOCKOCTH;



BBIYHCIIATH BEJIMYUHBI 3JIEMEHTOB MHOTOTPAaHHHUKOB M TeJl BPAILICHUs, 00BEMBI U IIJIOMIAAN TTOBEPXHOCTEH MHOTOTPaHHHUKOB M TEJl BPaIllCHNUS,
TE€OMETPHUECKUX TeJI C MPUMEHEHHEM (HOpMYT;

CBOOO/IHO OTIEPUPOBATh MOHITUSMH, CBSI3aHHBIMHI ¢ KOMOMHAIMSMH TEJI BPAIlEHHsI 1 MHOTOT'PAaHHUKOB: MHOTOTPaHHUK, BIMICAaHHBIH B cepy
Y ONHMCAHHBIA OKOJIO cdepsl, chepa, BMcaHHasi B MHOTOTPaHHUK WM TEJIO BPAILCHHS;

BBIYHCIISATH COOTHOIICHHS MEX/1Y IUTONIaIIMA IOBEPXHOCTEH U 00BEMaMU MTOTOOHBIX TEIT;

n300pakaTh U3y4aeMble (PUTYPHI, BBIIOIHATH (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BbEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHM3Y, CTPOUTH CEYCHUS TEJ BPaAIICHUS;

U3BIIEKaTh, HHTEPIPETUPOBATh U MPEOOPa30BBIBATh WH(POPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (PUTypax, MPEACTaBICHHYIO Ha
yepTekax U pUCyHKax;

CBOOO/IHO OTIEPUPOBATH MMOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATE ONEPAIH HaJl BEKTOPAMH;

3aJ1aBaTh MIOCKOCTh YPaBHEHHEM B JIEKAPTOBOW CHCTEME KOOD/IHHAT;

penraTe reoMeTpHYEeCKUe 3a/1a4i Ha BHIYUCICHHUE YTIIOB MEXKTy MPSIMBIMU M TUIOCKOCTSIMHU, BEIYMCIICHUE PACCTOSIHUN OT TOYKH JI0 TFIOCKOCTH,
B 1I€JI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/1a TIPH PELICHUH;

CBOOOTHO ONIEPUPOBATH MMOHATUSIMH, CBA3aHHBIMH C JIBIYKEHHEM B IIPOCTPAHCTBE, 3HATH CBOMCTBA JIBU)KECHHIA;

BBITIOJIHATh HM300paKEHUS MHOTOTPAaHHUKOB M TeJl BpAIleHUs MpPH TapajUIeIbHOM IEpeHOce, HEHTPAIbHOW CHMMETPUH, 3€pPKATBHOM
CHMMETPHH, TIPH MIOBOPOTE BOKPYT MPSIMOH, MPEOOpa30BaHUsI MOI00uS;

CTPOWUTH CEYEHHUS MHOTOTPAHHWKOB M TEJ BpAIICHHUS: CEYEHUS MMIMHIpa (MapaielbHO W TEPIEHAMKYISIPHO OCH), CEYCHHS KOHYca
(mapasutebHBIE OCHOBAHHIO M IPOXOIAIINE Yepe3 BEPIINHY), CEUCHHUS 1apa;

HCIOJIb30BATh METOJIbI OCTPOSHUS CEUEHHI: METO/ CIIEJI0B, METOJI BHYTPEHHETO MMPOEKTUPOBAHMSI, METO/I IEpeHOCa CEeKYILEH MIIOCKOCTH;
JI0Ka3bIBaTh F€OMETPHUUECKUE YTBEPKACHUS;

MIPUMEHSITh TeOMeTpHUecKre (DaKThI AJIsl PELISHUS] CTEPEOMETPHUUECKHX 3aj1a4, PENONaraloIuX HECKOIbKO I1aroB PEIIeHHUs, €CIIU YCIOBHS
MIPUMEHEHUS 3a/1aHbI B SBHOW M HESIBHOU (popMme;

pelaTth 3aa4M Ha I0Ka3aTeIbCTBO MATEMAaTUHYECKUX OTHOIICHUN M HAXOXKIEHUE T€OMETPUUYECKUX BEJIIMYNH;

MPUMEHSTH TPOTPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKAIMOHHBIE CUCTEMBI IIPU PENIEHUH CTEPEOMETPUUECKUX 3a]1ay;

IIPUMEHATH IIOJIYyYEHHBIE 3HAHUs Ha IPAKTUKE: CPABHUBATH, AHAIM3UPOBATH U OLICHHWBATh PEAIIbHBIE CUTYAllMH, NPUMEHSATH WU3yYCHHbIE
MOHATHSI, TEOPEMBbI, CBOMCTBA B MPOIIECCE TMOWCKA PEIIeHUs MaTeMaTH4ecKu cHopMynHpoBaHHOW MPOOIEMBI, MOJEIUPOBATH peajbHbIC
CUTyallUW Ha SI3bIKE T€OMETPUHU, UCCIIENOBATh MOCTPOCHHBIE MOJEIN C HMCIOJIb30BAHUEM I€OMETPUUYECKUX MOHATHM M TEOopeM, ammapara
anreOpsl, pemaTh MPaKTHYECKUE 3a]]a4, CBI3aHHbIE C HAXOXKJICHUEM T€OMETPUUECKUX BEIUYNH;

MMETh MIPEICTABICHHS 00 OCHOBHBIX 3Talax Pa3BUTUSI TEOMETPUH KaK COCTABHOW YacTh (yHIaMEHTa Pa3BUTHUS TEXHOIOTHIA.

TEMATHYECKOE INTAHUPOBAHUE

Ne ni/mm HanmeHoBaHMe pa3/ieioB U TeM KosaunuyectBo yacos DJIEeKTPOHHbIE




TpOTPaMMEI Kourposbubie | IIpakTuyeckue (uposrie)
Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypent
1 Hunmuaap. Konye. Hlap. 20
2 OO6beMbI Ten 18
3 BekTopsl B mpocTpaHcTBE 12
MeTo KOOpIUHAT B IPOCTPAHCTBE.
4 JIBHKEeHUS 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 64 4
TEMATHUYECKOE INIAHUPOBAHME, B TOM YHUCJIE C YYETOM PABOYEN ITPOI'PAMMBI BOCIIMTAHUSI
C YKABAHUEM YACOB, OTBOAUMBbIX HA OCBOEHHE KAXK/IOU TEMbI
KosaunuyectBo yacos JlaTta npoBeeHusi | JJeKTPOHHbIE
Ne m/m Tema ypoka Beero Kourpoabubie | IIpakTnyeckue At ::g;)l;l;zl:;fe TLHBIE
padoThI padoThI pecypebi
1-2 TToHsTHE LUIUH/IpA. 2 04.09.2024
3-4 IT10maaps IOBEPXHOCTH LMIUH/IPA. 2 05.09.2024
o-6 [TonsTHE KOHYCA. 2 11.09.2024
/-8 ITn0ma b TOBEPXHOCTH KOHYCA. 2 12.09.2024
9-10 V ceyéHHbII KOHYC. 2 18.09.2024
11-12 Cdepa n map. BzanMHoe pactonoxenue 5
chephl 1 IITOCKOCTH. 19.09.2024
13-14 KacarenbHas II0CKOCTh K cdepe 2 25.09.2024
15-16 [Tnomans chepsl. Bzaumuoe 5
pacmosioxeHue chepsl U IPSIMOH. 26.09.2024
17 Cdepa, BvcaHHAas B IMIMHAPHIECKYIO
noBepxHocTh. Cdepa, BriricaHHAs B 1
KOHUYECKYIO [IOBEPXHOCT. 02.10.2024
18 CeveHust IUJIMHAPUYECKON TOBEPXHOCTH. 1
CedeHuss KOHUYECKON TOBEPXHOCTH. 03.10.2024




19-20

Kontponbnas pabota « {lununap, konyc

U I1ap». 16.10.2024
21 [Monstue o6uéMma. (Ypoxr-uccredosanue) 1 17.10.2024
22 O0BEM NPAMOYTOJILHOTO 1

rnapaJulesIernuIiefa. 23.10.2024
23-24 O0BEM IPSAMOIA IIPU3MBL 2 24.10.2024
25-26 O6BEM UIMHIpA. 2 06.11.2024
27 Boruncnenue 06bEMOB TeJ ¢ TIOMOILBIO 1

HHTErPajoB. 07.11.2024
28-29 O0bEM HAKIIOHHOH MPU3MBIL. 2 13.11.2024
30 O0bEM NHUpaMUIBL. 1 14.11.2024
31-32 O6béM KoHyca. 2 20.11.2024
33-34 O6BEM 1mapa. 2 04.12.2024
35-36 OG6BEM IAPOBOTO CErMEHTA, IIAPOBOTO 5

CIIOA ¥ IIapOBOT'0 CEKTOpA. 05.12.2024
37 [Tnomans cdhepsl. 1 11.12.2024
38 Konrponbnas pabora «O0BEMBI TEM» 12.12.2024
39 IToHsATHE BEKTOpPA B POCTPAHCTBE. 1 18.12.2024
40 [TonsTHE BEKTOpA. 1 19.12.2024
41 PaBeHCTBO BEKTOPOB. 1 25.12.2024
42 CnosxeHHe ¥ BBIYUTAHHE BEKTOPOB. 1

YMHOKEHUE BEKTOPA HA YUCIIO. 16.01.2025
43 Co)keHre ¥ BBIYUTaHUE BEKTOPOB. (Vpok- L

ayKYuoH) 22.01.2025
Ad CyMMa HECKOJILKUX BEKTOPOB. 1 23.01.2025
45 VMHOkKEHHE BEKTOPA Ha YHCIIO. 1 29.01.2025
46 KommnanapHblie BEKTOPBI. 1 30.01.2025
a7 KoMILTaHapHBIE BEKTODBI. 1 05.02.2025
48 [IpaBuIIO Mapaiesenumnea. 1 06.02.2025
49 PazsioeHne BEKTOPA 110 TPEM

HEKOMIUJITAHAPHBIM BEKTOPAM. 12.02.2025
50 KonTtponbnas pabota «BekTopsl B

NIPOCTPAHCTBEY 13.02.2025




ol

[IpssMoyronbHas cucTeMa KOOPAUHAT B

npocrpaHcTse. KoopauHaTel BEKTOpA. 1 27.02.2025
02 CBsA3b MEX 1y KOOPIMHATAMU BEKTOPOB H L

KOOpAWHATAMU TOYEK. 05.03.2025
53 [Ipocreitmme 3axa4n B KOOpAUHATAX. 1 06.03.2025
o4 VpasHeHUE cPEPHL. 1 12.03.2025
29 Vron Mex1y BEKTOpPaMH. 1 13.03.2025
o6 CKaJsipHO€E NPOM3BEICHHE BEKTOPOB. 1 19.03.2025
o7-58 Brrancrenue yriioB Mex 1y NpsiMbIMU U 5

wiockoctamu. (Vpok-sxcnepumenm) 20.03.2025
59-60 VpaBHEHHE ILIOCKOCTH. 2 02.04.2025
61 KonTposabnas padora «MeToJ KoopauHaT

B IIPOCTPAHCTBE. [[BHKEHU. 03.04.2025
62 Jsuxkenus. [Topropenne 14.05.2025
63 LlentpanbHas cummerpus. OceBas

CHMMETpPHSL. 15.05.2025
64 3epkanbHas cumMeTpHst. [TapaiensHbIit

nepenoc. [IpeoOpazoBanue mogoous. 21.05.2025

OBIIEE KOJIMYECTBO YACOB I1O
[MPOI'PAMME

o







