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HHOACHUTEJIBHAA 3AIINCKA

I'eomeTpus sBiIsIETCS OJHUM M3 0a30BBIX KypCOB Ha YPOBHE CpeAHEro oOmiero oOpa3zoBaHusi, Tak
Kak oOecreyrBaeT BO3MOXHOCTh H3YYCHHS IMCUUIUIMH €CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH U
MPEeIMETOB T'yMAaHUTAPHOTO IHKIIA. [IOCKOJBKY JIOTHYECKOE MBINUICHHE, (popMUpyeMoe MpH H3ydeHHH
00y4aromMMHUCs NOHATUHHBIX OCHOB I'€OMETPUH, IPU JIOKA3aTEIbCTBE TEOPEM U MOCTPOCHHUH IICTIOUKH
JIOTUYECKUX YTBEP)KICHUM MpU PEIICHWH I'€OMETPUYECKUX 3aady, YMEHHUE BBIJIBUraTh U ONPOBEprarhb
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCSI NPU PEIIeHUH 33Jad E€CTECTBEHHO-HAayyHOro IMKIA, B
YaCTHOCTH (PM3UYECKUX 3a7a4.

Lenb ocBoeHust nporpaMmbl yueOHoro kypca «I'eomerpusi» Ha yriyOiaEHHOM YpOBHE — pa3BUTHE
UHJUBUAYAIbHBIX CIIOCOOHOCTEM OOydYaroIMXCs IpU HU3YYEHUH TE€OMETPUH, KaK COCTaBJISIOIIEH
npeaMeTHo# obmactu «MateMaTika u nHQOpMaTHKa» yepe3 oOecreueHrne BO3MOKHOCTH PUOOPETEHHS
U HCII0JIb30BaHUS OoJiee ITyOOKHX T€OMETPUUECKUX 3HAHUM U JIeHCTBUI, CieU(PUUHBIX T€OMETPUH, U
HEOOXOJIMMBIX [UIsl YCHEIIHOTO MNpOo(eCCHOHAIBHOIO 00pa30BaHus, CBSI3aHHOIO C MCIOJIb30BaHUEM
MaTeMaTHKH.

[IpropuTeTHBIMU 3a/ladyaMM Kypca TE€OMETPUU Ha YriayOJIEHHOM YpPOBHE, PpaCHIMPSIOLIUMU U
YCUJIMBAIOIIUMHU Kypc 6a30BOT0 YpOBHS, SIBIISIOTCS:

paciivpeHue MpeACTaBICHUS O TE€OMETPUM KaK 4YacTH MHUPOBOM KylbTypsl UM (OpMHpOBaHUE
OCO3HAHUS B3aMMOCBSI3H T€OMETPUH C OKPY)KAIOIIIUM MHUPOM;

dbopMHpoBaHME TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UIrypax Kak O  BaKHEHIINX
MaTeMaTHYEeCKUX MOJIEJISX, MO3BOJISIOIINX OMUCHIBATh M U3Yy4aTh Pa3HbIE SIBJICHUS OKPY)KAIOLIEr0 MUPA,
3HaHUE MOHATUHHOIO anmnapara no paszaeny «CrepeomeTpus» yueOHOro Kypca FreOMETPHH;

(dbopMHUpOBaHHE yYMEHHS BIaJeTh OCHOBHBIMM MOHSTUSIMH O IMPOCTPAHCTBEHHBIX (UIYpax M HX
OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (OpMyll M yMEHHE HUX NPUMEHATh, YMEHHUS J0Ka3bIBaTh
TEOpeMbI M HaXOAUTh HECTAHIapTHBIE CIIOCOOBI PELICHUS 3a/1ay;

(dbopMupoBaHHE YMEHHS PAaCIO3HABATh HA YEPTEXkKAX, MOAEISAX U B PEAIbHOM MHPE MHOTOI'PaHHUKH
U TeJla BPAIlleHUs, KOHCTPYUPOBATh F€OMETPUUECKHE MOJIEIIH;

(dbopMuUpOBaHHE TOHUMAHHUA BO3MOXHOCTH AKCMOMAaTHYECKOTO IOCTPOEHHUS] MaTeMaTH4eCKUX
Teopuil, GopMuUpoBaHUE NOHUMAHMS POJIM AKCUOMATHKH NPH IIPOBEICHUN PACCYKICHUM;

(dbopMupoBaHHE YMEHMs BIaJeTh METOJAMH JIOKA3aTelIbCTB U AITOPUTMOB PELICHMs, YMEHHS UX
IIPUMEHSATh, IPOBOJUTH JOKA3aTEbHbIE PACCYXKIEHUS B XOJI€ PELICHUsA CTEPEOMETPUYECKHX 3anad U
3aJay ¢ MPaKTUYECKUM COJep:KaHueM, (GOPMHUPOBAHUE MIPEJCTABICHNUS O HEOOXOIMMOCTH J0Ka3aTeJIbCTB
pu 0O0OCHOBAaHMU MAaTEMAaTUYECKUX YTBEP)KJICHHM M pOJIM aKCMOMATHUKU B NPOBEACHUU JI€AYKTHBHBIX
pacCyxJIeHUI;

pa3BUTHE U COBEPIIEHCTBOBAHUE MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH oOydaromuxcs,
[I0O3HABATEIbHONW AKTMBHOCTH, MCCJIENOBATEIILCKUX YMEHHMM, KPUTUYHOCTH MBIIIJICHHSA, HMHTEpeca K
U3Y4YEHHUIO T€OMETPUH;

¢dopmupoBanue (pyHKIMOHAIBHOW IPaMOTHOCTH, PEJIEBAHTHON I'€OMETPUM: YMEHUS paclo3HaBaTh
IPOSIBICHUS T'€OMETPUUECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peaJIbHBIX >KM3HEHHBIX
CUTyallUsX M TPU U3YyYEHHUU JPYTUX Y4EOHBIX MPEIMETOB, IMPOSBICHUA 3aBUCHUMOCTEH H
3aKOHOMEPHOCTEH, MOJCIUPOBAHUS PEAIBbHBIX CUTYallUHd, HCCIEI0BAaHUS IIOCTPOEHHBIX MOJENEH,
MHTEPIPETALMY [TOJIyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMU COJIEp)KAaTEJIbHBIMU JIMHUSMM ydeOHoro kypca «l'eomerpust» B 10-11 kmaccax
ABIAIOTCS: «IIpsIMBbIE M TUIOCKOCTH B MPOCTpPaHCTBE», «MHOrorpanHukmu», «Tena BpameHus», «Bekropsl
U KOOPJUHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBE.

CoopmynupoBannoe Bo DPI'OC COO TpeGoBaHME «yMETh ONEPUPOBATH IMOHATUAMUY,
peleBaHTHBIMM T'€OMETPUM Ha YriyOoJaeéHHOM ypoBHe oOyuenHus B 10—11 kiaccaX, OTHOCHTCS KO BCEM
coJiepKaTeIbHbIM JIMHUAM Y4eOHOTO Kypca, a (OopMHUpOBaHUE JIOTUYECKUX YMEHHUH paclipenesisieTcs: He
TOJIBKO MO0 COJepXKaTelbHbIM JHMHHUSAM, HO U 1o rogaMm oOydenusi. CoaepxaHue o00pa3oBaHus,
COOTBETCTBYIOII[EE IMPEIMETHBIM pe3yibrataM ocBoeHusi denepanbHoil paboueil  mporpammsl,
pacrpesieIEHHBIM 110 TOAaM O0YYeHUsl, CTPYKTYPUPOBAHO TaKMM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHLIMIHAIBHBIM BOIIpocaM oOyvaromuecs: 00pamiaiiuch HEOJHOKPATHO. DTO MO3BOJIIET OPraHU30BaTh
OBJIAJIEHUE TEOMETPUYECKUMHU TOHSITUAMM M HaBBIKAMU IIOCJIEJOBATEIBHO M IOCTYNATENIBHO, C
COOJIIOJICHMEM TPUHIMIA MPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYaTh B OOLIYI0 CHCTEMY



TE€OMETPUYECKUX TMPEJICTABICHUH OOydJarommxcs, paciupss u yriuyomss e€, oOpa3ys MpOYHbIE
MHO>KECTBEHHBIE CBSI3U.

[lepexoxa K U3y4eHHUIO TEOMETPUU Ha YIITYyOJEHHOM YPOBHE TO3BOJISET:

co3gatb  ycioBusl  uis  AuddepeHnuanuu  0O0ydeHHWs, TMOCTPOCHUS  HHIUBUIYATbHBIX
00pa3oBaTeNbHBIX TMPOrPaMM, OO0ECIeUUTh YIIIyOIEHHOE H3YyYEHHE T'€OMETPUU KaK COCTaBIISIOIIEH
yueOHoTo npenmera «MaTemMaTukay,

MOJTOTOBUTH O0YYAIONIUXCS K MPOJOJDKEHHIO MU3YUYEHUS] MaTeMaTHKH ¢ Y4€ToM BblOopa Oymymieit
npogeccun, odecreunBas MPeeMCTBEHHOCTh MKy OOIIUM | PO (PECCHOHATEHBIM 00pa30BaHUEM.

Ha u3ydyenne yuebnoro kypca «l'eomerpusi» Ha yriayOonéHHOM ypoBHe oTBoauTcs 204 daca: B 10
kiacce — 102 ygaca (3 gaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEZIEIIO).

COJEP/KAHUE OBYYEHUA

10 KJIACC

IIpsiMble U MI0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHSTHUSI cTepeoMeTpuu. Touka, MHpsiMas, IJIOCKOCTb, HpocTpaHcTBO. I[loHsTHe 00
aKCHOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPUU: AaKCHOMBI CTEPEOMETPHH U CIEJICTBUS U3 HUX.

B3aumHoe pacnosiokeHue TpSAMBIX B TPOCTPAHCTBE: IEpPECEKaloUIUecs, MapajjiebHble U
cKpeluBamomuecs mnpsmble. [lpu3Haky ckpemmBaronmxcs MNOpsaMbIX. [lapannenbHOCTh OPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapaljiesibHble MpsMbIEe B MPOCTPAHCTBE, MapallIeIbHOCTh TPEX MPSIMBIX,
napajuiebHOCTh MPAMOM U TuiockocTH. IlapannenbHoe U LIEHTpaldbHOE MPOEKTUPOBAaHUE, N300pakeHne
¢uryp. OCHOBHBIE CBOWCTBa MapauICIbHOTO MpoeKTUpoBaHus. M3o0paxeHue ¢uryp B mapauieqbHON
MPOEKUHUU. YTIJIBI C COHANPAaBICHHBIMH CTOPOHAMH, YrOJd MEXAYy MpPSIMBIMH B IPOCTPAHCTBE.
[TapannenpbHOCTh TUIOCKOCTEH: MapajleibHblE IUIOCKOCTH, CBOMCTBA NapajlIeNIbHBIX IJIOCKOCTEM.
[Ipocreiiiue npocTpaHCTBEHHbIE (UTYpPHl Ha IJIOCKOCTH: TETPadip, Mapajulesienunes, MOCTPOCHHE
CEYCHMII.

[lepneHUKYISIPHOCTh NPAMOM M IUIOCKOCTU: IEPIEHIUKYISIPHBIE MpsSIMbIE B MPOCTPAHCTBE,
MpsIMBbIE TMMApAJUIEIbHbBIE U MEPIEHANKYISIPHBIE K IUIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTH TPSIMOM U
IJIOCKOCTH, TEOpeMa O NPsIMOM NEPHEHAMKYISIPHON IUIOCKOCTH. OpTOroHaJIbHOE MNPOEKTHPOBAHUE.
[lepneHuKynssp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JIO IUIOCKOCTH, PACCTOSIHME OT MPsAMOM 10
IUIOCKOCTH, TMpoeKiusi (Urypbl Ha IUIOCKOCThb. llepneHAMKYIsIpHOCTh IUIOCKOCTEH: MpH3HAK
MEePIEHIUKYIISIPHOCTH ABYX IJIocKOocTed. Teopema o Tpéx nepreHauKynspax.

VYriael B NPOCTPAHCTBE: YIOJI MEXKIY MPSMOM U TUIOCKOCTBIO, IByrPaHHBIA YToOJI, JIMHEHHBINA YroJl
JNBYrpaHHOro yriia. Tpé€xrpaHHbli U MHOrorpasHsble yribl. CBONCTBA IUIOCKMX YIJIOB MHOTOTPAaHHOTO
yria. CBOMCTBA IUIOCKUX U JIBYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CUHYCOB JUIS
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buabl MHOrorpaHHMkoB, pa3BEpPTKAa MHOrorpaHHuka. llpusma: n-yrosbHas mnpusma, npsmas u
HAKJIOHHAsl MPH3MBbI, OOKOBas W TMOJHAas MOBEPXHOCTh Npu3Mbl. [lapamnenenumen, npsMOYTOJIbHBIN
napajieJienume] U ero cBoicrBa. KparTyailluye myTd Ha MOBEPXHOCTM MHOrorpaHHuka. Teopema
Oiinepa. [IpoctpanctBennas Teopema Iludaropa. [lupamupa: n-yronbHas nupamujaa, MpaBUIbHAS U
yceu€HHass nupamujbl. CBoiicTBa péGep M OOKOBBIX T'paHel NpaBWIbHOW mupamuisl. [IpaBuibHBIE
MHOTOTpaHHUKH: MPaBWIbHAS NPU3Ma U MpPaBUIIbHASA MHPAMKJIA, [IPABUJIbHASA TPEYroJibHas NMUpamMuaa U
MpaBWIIBHBIN TeTpadp, KyO. IIpeacraBneHue o MpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTadAp, AOJCKAdIp U
HKOCadIp.

Bbluncnenue 21€MEHTOB MHOTOIpaHHUMKOB: péOpa, auaroHanu, yriasl. [lnomans OokoBoi
MOBEPXHOCTH W TOJHON MOBEPXHOCTH MPSMOW MPU3MBI, IJIOLIA]b OCHOBAHUH, TeopeMa O OOKOBOM
MOBEPXHOCTU TMpsiMOM Tpu3Mbl. [lnomans OOKOBOW IMOBEPXHOCTH U TMOBEPXHOCTH MPABUIBHOMN
MUpaMU/Ibl, TEOPEMA O IIIOIIAIN YCEUEHHON TUPaMU/IBI.

CummeTpus B MPOCTPAHCTBE. DIEMEHThl CUMMETPUU MPABUIIBHBIX MHOTOTPaHHUKOB. CUMMETpUsI B
MPaBUJILHOM MHOTOTpPaHHUKE: CHUMMETpUsI TapajulelieluIe/la, CUMMETPHUS MpPaBUIbHBIX MPHU3M,
CUMMETpPHUS MPABUIIbHON TUPAMUIBI.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE



[loHsATHSA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOp, AJMHA HEHYJIEBOIO BEKTOpA, BEKTOPBI
KOJUIMHEApHbIE, COHAIIPABJIIEHHbIE M IPOTHBOIIOJIOKHO HAIpPaBJIEHHbIE BEKTOpBL. PaBeHCTBO BEKTOPOB.
JIeicTBUSI ¢ BEKTOpPAMHU: CJIOKEHUE M BBIUUTAHHE BEKTOPOB, CyMMa HECKOJBbKUX BEKTOPOB, YMHO)KEHUE
BeKTOpa Ha uucio. CBoMcTBa ciokeHHUs: BEKTOpoB. CBoilCTBa YMHOKEHUsI BeKTopa Ha uucio. Ilonsarue
KOMILIaHapHble BeKTOpbl. [Ipu3Hak kommuiaHapHOCTH TpEX BekTopoB. [IpaBwiio mnapasmienenunena.
Teopema 0 pas3nokeHUH BEKTOpa MO TPEM HEKOMIUIAaHApHBIM BekTOopam. IIpsMoyronpHas cucrema
KoopauHaT B npocTpaHcTBe. KoopaumHatel BekTopa. CBsA3b MeEXAYy KOOpAMHAaTaMu BEKTOpa U
KOOpJIMHATaAMH TOYEK. YTOJ MeXAy Bekropamu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tena ppamenust

TlowstTus: MWIMHAPHUYECKasd IMOBCPXHOCThb, KOHMYCCKAA ITOBCPXHOCTD, C(bepnqecxaﬂ MMOBCPXHOCTD,
obOpasyromue moBepxHOcTed. Tenma BpamieHus: MWIMHIP, KOHYC, YCEUYEHHBIM KOHyC, cdepa, 1map.
B3aumHoe pacnonokenue chepbl M IIIOCKOCTH, KacaTelbHasl IUIOCKOCTh K cepe. M3o00paxenue ten
BpalleHus Ha rmiaockocTh. Pa3zépTka nnmuuapa u konyca. CuMMmeTpust cepsl U mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MPSIMOYrOJILHOTO
napajuienenunena u cieAactsus u3 He€. O0bEM NpSIMON M HAKJIIOHHON MPU3MBI, IWINHAPA, TUPAMUIbl U
KoHyca. OO0BEM I1apa U MIapoBOTr0 CETMEHTA.

KOM6I/IHaHI/II/I TCJI Bpall€HUA W MHOTOTpPaHHHKOB. HpmMa, BIIMCaHHAsA B HWJIWHIAP, OIMMCAaHHAad
okoJyio nmiuHapa. Ilepeceuenue cdepsl u mapa ¢ miockocTbio. Kacanue mapa u cdepbl MIOCKOCTBIO.
[loHsiTHE MHOTOIpaHHUKA, ONMKMCAHHOTO OKOJO cdepbl, cepbl, BIMCAHHON B MHOTOIPAHHUK WJIM TEJO
BpaleHU.

[Imomane TOBEPXHOCTH UMIWMHApPA, KOHyca, Miomaab chepel u e€ uacreir. [lomobue B
npocTtpancTtBe. OTHOmIEHHEe O00BEMOB, IIIOMIANEH MOBEpXHOCTEHW MOoMo0HBIX ¢uryp. IIpeobpasoBanue
noao6usi, romoTeTus. Pemenne 3a1a4 Ha MIOCKOCTH C MCIIOJIB30BAHUEM CTEPEOMETPUUECKIX METOJIOB.

[TocTpoenne cedeHHii MHOTOTPAHHMKOB M TEJ BpAlllEHUs: CEYCHMs LWIMHIApa (MapajulebHO U
MEPIEeHIUKYIIIPHO OCH), CEUeHUs] KOHyca (MapaielbHble OCHOBAHUIO U MPOXOJIAIINE Yepe3 BEPIINHY),
CeueHHus Ilapa, METOJbl MOCTPOEHHUSI CEYEHHIl: METOJ CJIEl0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA,
METO/1 IEPEHOCA CEeKYIIEeH MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bextopel B mpocTtpanctBe. Omepanuu Haj BeKTopamH. BeKTOpHOEe yMHOKEHHE BEKTOPOB.
CpoiicTBa BekTOpHOrOo YMHOXKeHUs. [IpsimMoyronpHas cuctema KoopauMHaT B mpocTpanctBe. KoopauHaTsl
BekTopa. Pasnoxkenume Bekropa mo 0Oaszucy. KoopaMHAaTHO-BEKTOPHBIM METOJ MpPH PEUICHUU
reOMEeTPHUECKUX 3a/1a4.

JBu:KeHMs B IPOCTPAHCTBE

JBuxenus: mpoctpaHcTBa. OtoOpakenus. JIBwkeHus u paBeHcTBO ¢uryp. OOmme cBoiicTBa
IBUKEHUH. Buapl [IBIWKEHUI: mapaluleNbHbIl TEpPeHOC, IEHTpajbHas CUMMETpPHUS, 3epKalibHas
CUMMETpUS, TOBOPOT BOKPYT npsimoil. [IpeoOpazoBanus nmogobus. [Ipsmas u chepa Ditnepa.
IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJJHET'O OBIIIEI'O OGPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHcKoe BOCIIUTAHHE:

chopMHPOBAHHOCTh TPAKIAHCKON MO3MIMKH OOYYArOLIETOCsl KaK aKTHMBHOIO M OTBETCTBEHHOTO
4jeHa POCCUICKOro OOIecTBa, MPEACTABICHHE O MAaTEMAaTHYCCKUX OCHOBAaX (DYHKIIMOHUPOBAHHS
Pa3IMYHBIX CTPYKTYp, SIBJICHHMU, MPOIEAYpP TPa)KIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M JIPYroe),
YMCHUE B3aWMOJICHCTBOBATh C COLMAIBHBIMH HHCTHTYTAMH B COOTBETCTBHH C HMX (DYHKIHSIMH H
Ha3HAYCHHEM;

2) naTpHOTHYECKOe BOCIIUTAHNE:



C(OPMHUPOBAHHOCTh POCCHUICKON T'pa)XIAHCKOW MICHTUYHOCTH, YBAXKEHUS K NPOLUIOMY U
HACTOSIIIIEMY POCCUHWCKOM MAaTEMAaTHUKH, LEHHOCTHOE OTHOUIEHHWE K JOCTHIKEHUSIM POCCHUCKUX
MAaTEMAaTUKOB U POCCHUIMCKOM MAaTEMAaTHYECKON WIKOJIbI, MCIOJIb30BAaHUE 3TUX JIOCTMKEHUM B JIPYTrUX
HayKax, TEXHOJOTHUSX, cpepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIUTAHHE:

OCO3HAHME JYXOBHBIX IICHHOCTEH POCCHIICKOTO Hapona, CPOPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMSI, 3TUYECKOIO IMOBEJCHMS, CBA3aHHOIO C IMPAKTUYECKUM IPUMEHEHHEM JOCTM)KEHMM HayKu U
JESITEIbHOCTHIO Y4EHOT0, OCO3HAHUE JINYHOTO BKJIaJia B IOCTPOEHUE YCTOWYUBOTO OyAyIIEro;

4) acTeTHYEeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYas OSCTETHKY MaTeMAaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4, pEIICHUH, pacCyKICHH, BOCIIPUUMYUBOCTh K MATEMAaTHUECKIUM ACTIEKTaM Pa3IMIHBIX
BUJIOB UCKYCCTBA;

5) ¢pu3nyeckoe BocUTaHUE:

c(OpPMUPOBAHHOCTh YMEHUSI MPUMEHATh MaTeMaTUYEeCKHE 3HAaHUS B HMHTEpPEcax 3J0pOBOTO U
Oe3omacHOro 0o0pasza KU3HU, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3[0POBbIO (30pOBOE MHUTAHUE,
cOaaHCUpPOBAHHBIA PEXUM 3aHATUM M OTIbIXa, PEryispHas (uU3nyeckas aKTUBHOCTB), (husnueckoe
COBEPIICHCTBOBAHUE MIPH 3aHATUSIX CIIOPTUBHO-037J0POBUTEIBLHOM 1€ TEIBHOCTBIO;

6) Tpy/Z0BO€ BOCIMTAHME:

TOTOBHOCTb K TpYyJy, OCO3HAHME IIEHHOCTH TpPYAOIIOOUs, HHTEpeC K pazIudHbIM chepam
npodeccroHaIbHOM eATeNbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPUII0KEHUSIMH, YMEHHE COBEPILIATh
OCO3HAHHBIM BBIOOpP Oymymield mnpodeccud € pPeaTnu30BBIBAaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI,
TOTOBHOCTb U CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHIO M caMOOOPAa30BaHMIO HAa MPOTSHKEHUU
BCEH KM3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUM MPAKTHUECKUX 3a/lad MaTeMaTH4ecKOn
HaIpaBJIEHHOCTH;

7) 3K0JI0THYECKOe BOCITUTAHME:

c(OpPMUPOBAHHOCTH SKOJIOTMUECKON KYJIbTYpPbI, IOHUMAHUE BIUSHUS COIHMAILHO-PKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHME MPHUPOJHOM W COLMAIBHOM Cpeabl, OCO3HaHWE TJI00aTbHOrO XapakTepa
HKOJIOTMYECKUX MPoOseM, OpUEHTAllMs Ha MPUMEHEHHE MaTeMaTH4YeCKUX 3HAaHUU Ui pelleHus 3ajad B
o0yacTu OKpyKarollel cpeipbl, MIIaHUPOBAHUE MOCTYIKOB M OLIEHKH HUX BO3MOXKHBIX MOCIEACTBUM IS
OKpYKarolEen Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
u OOIIeCTBEHHON TMpaKTUKHU, TMOHMMAHUE MaTeMaTH4YeCKOW Hayku Kak cdepbl dYeloBeYecKou
NESATEIbHOCTH, JTANoOB €€ pa3BUTUSA M 3HAYUMOCTH JUISl Pa3BUTUS LMBWIN3ALMHU, OBJIAJCHHUE SI3bIKOM
MAaT€MAaTHUKU U MaTEMaTUYECKON KYJbTYpOW KaK CPEICTBOM IMO3HAHMS MHUPA, TOTOBHOCTh OCYILECTBIATH
MIPOEKTHYIO U UCCIIEI0BATENbCKYIO I€ATEIbHOCTh HHAUBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBEPCAAbHbIC Y4eOHbIC JeHCTBUSA

Ba3oBble 1ornyeckue geicTBus:

BBISBJIATE M XapaKTEPHU30BaTh CYIECTBEHHbIC NPH3HAKKM MaTeMaTHYECKHMX OOBEKTOB, MOHATHUM,
OTHOILIEHUH MEeXy MOHATUAMH, POPMYIHUPOBATH OIpEIeIEHUs TIOHATHH, YyCTaHABINBATh CYILECTBEHHBIH
MIPU3HAK KJIaCCU(UKALIMU, OCHOBAHUS [T 0000IIEHUs U CPABHEHHUS1, KPUTEPUU NTPOBOAMMOTO aHAIIN3a;

BOCIPUHMMATh, (QOpPMYyIHpOBaTh M  MpeoOpa3oBbIBATh  CYXKAEHUS:  yTBEPIUTENbHbIE U
OTpHILIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISBJIATE MaTeMaTHMYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NMPOTHBOpEYHs B (akTax, JaHHBIX,
HAOMIONIEHUSAX M YTBEPXKJAEHUSAX, MpelaraTb KpPUTEPUH IS BBISBIECHHS 3aKOHOMEpPHOCTEH W
IIPOTUBOPEUNI;

JieNIaTh  BBIBOJABI C  MKCIOJB30BAHMEM 3aKOHOB JIOTUKM, JCAYKTUBHBIX M HMHAYKTHBHBIX
YMO3aKIJIIOUEHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSATEIBHO JOKA3aTElIbCTBA MATEMATHYECKUX YTBEPXKACHUH (IpsIMblE U OT
MPOTHUBHOT0), BBICTpAaUBaTh ApryMEHTAIMIO, MPUBOIUTH NPUMEPHl M KOHTPIPUMEPHI, 0O0OCHOBBIBATH
COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;



BBIOMpATh Croco0 pemieHust y4eOHOM 3ajaun (CpaBHMBATH HECKOJIBKO BApPHAHTOB DELICHMS,
BBIOMpATh HanOOJIee MOIXOAALINHI ¢ YIETOM CaMOCTOSITETILHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebcKue 1elcTBUS:

UCTOJb30BaTh BOMPOCH KaK HCCICAOBATENbCKUH HMHCTPYMEHT MO3HAHMA, (HOpMYyIHpOBATh
BOTPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, MPOOIIeMy, YCTaHABINBATH UCKOMOE M JTaHHOE, ()OPMUPOBATH
THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

MIPOBOJIUTH CAMOCTOSITEIIBHO CIIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIICOBAHUE TI0 YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYECKOro OOBEeKTa, SBJICHUS, NPOIECCa, BBIIBICHHIO 3aBUCHMOCTEH MEXIy
00BEKTaMH, SIBICHUSMH, ITPOIIECCAMH;

CaMOCTOSITENIEHO  ()OPMYIIMPOBATh OOOOIIEHUSI W BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOTO
HAOJIOIEHUS, WCCIECIOBAHMs, OLICHHBATh JOCTOBEPHOCTh TOJYYEHHBIX pE3YJIbTaTOB, BBIBOJAOB U
000011IeHNI;

MIPOTHO3UPOBATh BO3MOXKHOE PpA3BUTHE TPOIECCA, a TAKKE BBIIBUTATh IPEANOJIOKEHHS O €ro
Pa3BUTHH B HOBBIX yCIIOBUSIX.

Pa6ora ¢ unpopmanmueii:

BBISBIIATH JeQUINTH HHPOPMAIINHU, JTAHHBIX, HEOOXOAUMBIX ISl OTBETa Ha BOIPOC U ISl PEIICHHUS
3a]1auu;

BBIOMPATh WH(POPMAIHIO U3 HCTOYHUKOB Pa3IMYHBIX THIIOB, AaHAJTH3UPOBATh, CUCTEMATH3HUPOBATh U
WHTEPIPETUPOBATh HHPOPMALIUIO PA3TUYHBIX BHJIOB U (JOPM IIPEIICTABIICHHS,

CTPYKTYpUpPOBaTh HMH(POPMAIIUIO, TPEACTABIATh €€ B PasIUYHBIX (QOpMax, HIUTIOCTPUPOBATH
rpaduuecku;

OIICHUBATh HAAEKHOCTH HH(DOPMAIIHH TIO0 CAMOCTOSTENFHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHUBHBbIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eiiCTBUSA

Oo0uienne:

BOCIIPUHUMATh U (POPMYIHPOBATH CYXACHHUS B COOTBETCTBUU C YCIOBHMSIMHM U LIETSIMU OOILEHUS,
SICHO, TOYHO, T'PaMOTHO BBIpa)KaTh CBOIO TOYKY 3pEHHS] B YCTHBIX U IMHUCBMEHHBIX TEKCTaX, aBaTh
MOSICHEHHUSI 110 X0y pelIeHHs 3a1a4i, KOMMEHTHPOBAThH MOJyYCHHBIN PE3yibTarT;

B X0JI¢ OOCYXJICHHS 33a/1aBaTh BOTIPOCHI IO CYIIECTBY O0OCYXIaeMOM TeMbI, TPOOIEMBI, PeIIacMOn
3a/lauM, BBICKA3bIBATh WJEH, HALIEJICHHbIE Ha IOMCK pEIICHMs, COMOCTAaBISATb CBOU CYXKICHHS C
CYXKJCHUAMH JIPYIMX YYaCTHUKOB JuUajnora, OOHapyXHBaThb pa3IMuue U CXOJACTBO IMO3ULMH, B
KOppeKTHOH opMe GopMyIHUpOBaTh Pa3HOTIACHS, CBOM BO3PAXKEHHUS;

MPEJCTaBIATh  Pe3yabTaThl pEHIeHHs] 3aJaud, OKCIIEPUMEHTa, MCCIEAOBaHUsA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMar BBICTYIUIGHHMSI C Y4€TOM 3aqad MPE3eHTAlMH M O0COOEHHOCTEH
ayJUTOPHUH.

PeryasiTuBHble yHUBepcabHbIEe YUeOHbIE 1eliCTBUA

Camoopranuszanmsi:

COCTaBIIATH TUIAaH, AJITOPUTM PEIICHUS 3a/1a4M, BHIOMpATh CIIOCO0 pelIeHUs ¢ Y4ETOM MMEIOIINUXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUH C
y4€TOM HOBOU MH(OPMAIIIH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

BIIQJIETh HaBBIKAMHU I[IO3HABATENBbHON pedIeKCHH KaK OCO3HAHMS COBEpIIAeMbIX ACHCTBHIA U
MBICIIUTENBHBIX TPOIECCOB, HX PE3yAbTaTOB, BIAJETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
rpoliecca 1 pe3yibTaTa peleHrus MaTeMaTHYeCKOM 3aauu;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh IPH PEIIEHUH 33]]a4H, BHOCUTh KOPPEKTHBHI B
NEeSITENFHOCTh HAa OCHOBE HOBBIX OOCTOATEIBCTB, [aHHBIX, HAWIEHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE Pe3yibTaTa LETU U YCIOBHUSIM, OOBSICHITH MPUYHHBI JOCTHKECHUS WU
HEJOCTHKEHHSI Pe3yJbTaTOB JACATEeILHOCTH, HAXOIUTh OIITUOKY, 1aBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJILHOCTD:

MMOHUMATh U UCTOJH30BaTh MPEUMYIIECTBA KOMAHTHOW U UHAMBHUIYaIbHOW pabOTHI IPHU PELICHUU
y4eOHBIX 3a7a4, MPUHUMATH I€JIb COBMECTHOW JIESATENBHOCTH, TNIAHUPOBATh OPTraHU3allii0 COBMECTHOM



paboThl, pacmpenensTb BUAbI paldoT, JOroBapHBATHCS, OOCY)KIaTh NpOIECC M Pe3yabTaT padoThI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOIEH;

y4acTBOBATh B TPYNIOBHIX (popmax paboTsl (00CYykIeHUs, 0OMEH MHEHHI, «MO3TOBbIC IITYPMBI»
WHBIC), BBHIMOJHATH CBOIO YacTh pabOThl M KOOPAWHUPOBATH CBOM ACWUCTBUS C JPYrUMH YJICHAMH
KOMaH/Ibl, OLICHUBATh KA4e€CTBO CBOETO BKJIJa B OOLIMI MPOJYKT MO KPUTEPUAM, CPOPMYITUPOBAHHBIM
YYaCTHUKAaMU B3aUMOJICHCTBHUS.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy 10 kiaacca oOyyaromuiicss HAQy4uTCs:
CBO6OZIHO OoneprupoBaTb OCHOBHBIMU IIOHATHAMH CTCPCOMCETPUU IIPpU PCHICHUW 3aJja4 U IMPOBCACHHUU
MAaTE€MaTHYECKUX PACCYXKICHUM;
IMPUMCHATH AKCUOMBI CTCPCOMETPUUN U CICACTBHUA U3 HUX NIPU PECIICHUNU T'COMCTPUYCCKUX 3aJ1a4;
KJIaccu(UIMPOBaTh B3aUMHOE PACIIOJIOKEHUE TPSMBIX B IPOCTPAHCTBE, IIOCKOCTEH B MPOCTPAHCTBE,
MPSAMBIX U INIOCKOCTEN B TPOCTPAHCTBE;
CBO6OI[HO ONCprupoOBaTh MNOHATHUAMH, CBA3AHHBIMU C YyIJIaMH B IMPOCTPAHCTBE: MCKAY HIPsSAMbIMU B
IIPOCTPAHCTBE, MEKTy IPSIMOMU U IJIOCKOCTBIO;
CBO6OHHO ONECpHUPOBATH NOHATUAMHU, CBA3aAHHBIMH C MHOT'OI'paHHUKAaMU
CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (MpU3Ma, NHpaMuJa, MNPSIMOYTOJIbHBIN
napajuienenumnesn, Kyo);
KJ'IaCCI/ICbI/II_[I/IpOBaTB MHOTI'OT'paHHUKH, BI)I6I/Ipa$[ OCHOBaHUS IJIs1 KHaCCI/I(i)I/IKaHI/II/I;
CBO60)IHO ONCpHUpOBaATh NOHATUAMMU, CBA3aHHBIMH C CCHCHHUEM MHOTOT'PAHHHUKOB ITJIIOCKOCTBIO;
BBITIOJIHATh MapajielbHOEe, LIEHTPAJIbHOE U OPTOrOHAJbHOE MNPOEKTUpOBaHHE (GUIYp Ha IJIOCKOCTD,
BBITIOJTHATH U300payKeHUs (PUTyp Ha MJIOCKOCTH;
CTPOUTH CEYEHHUS] MHOTOIPAHHUKOB Pa3JIMYHBIMM METOJIaMH, BBIMIOJHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU
W3 PUCYHKOB MPOCTHIX 00BEMHBIX (PHUTYp: BUI CBEPXY, COOKY, CHU3Y;
BBIYMCIIATH TUIOMIAAM TOBEPXHOCTEW MHOTOIPAaHHUKOB (Tpu3Ma, MUpaMUAa), T€OMETPUUYECKUX Tel C
MpUMEHEHHEM (POpMYIT;
CBOOOJHO ONEPUPOBATH MOHATUAMU: CUMMETPHUS B MIPOCTPAHCTBE, LIEHTP, OCh U MIIOCKOCTh CUMMETPHUH,
LEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPBI;
CBOOOJHO ONEPUPOBATH MOHATUAMHU, COOTBETCTBYIOIIMMH BEKTOPAM M KOOPJIMHATaM B IPOCTPAHCTBE;
BBITIOJIHATH ICUCTBUS HAJl BEKTOPAMU;
pemarh 3aJa4d Ha JI0Ka3aTelbCTBO MAaTEMAaTHUYECKHUX OTHOIICHWH W HaX0XKJIEHHE TeOMETPUYECKUX
BEJIMYMH, MPUMEHSS HM3BECTHbIE METOJbl NpPHU PEHICHUH MaTeMaTHYeCKHUX 3a/lad IOBBIIIEHHOTO U
BBICOKOTO YPOBHSI CII0)KHOCTH;
MPUMEHATh MPOCTEHUINE MPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU
pEIIeHUH CTEPEOMETPUYECKIX 3314,
U3BJIEKaTh, MpPEOOpa3oBbIBAaTH M HMHTEPHPETHUPOBAaTH  UHGOPMAIMI0O O  MPOCTPAHCTBEHHBIX
reOMeTpPHUECKUX QUrypax, MpeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX;
MPUMEHATh TOJyYCHHbIC 3HAHUS Ha MPAKTHUKE: CPABHMBATh M AHAIM3HPOBATh pealibHbIE CHUTYallUH,
MPUMEHAITh M3yYCHHBIE TOHITHS B MPOIECCE MOUCKA PEIICHUs MaTeMaTHYecKd CchHOpMYIUpPOBAHHON
MpoOJIeMbl, MOJIEIHPOBATh peallbHbIE CHTYyallUM Ha $3bIKE T€OMETPUHU, HCCIEN0BaTh MOCTPOCHHBIE
MOJENU C UCHOJB30BaHUEM TE€OMETPUUYECKUX TOHATHM M TeopeM, ammapara anreOpbl, perarhb
MPAKTUYECKUE 3a/1a4M, CBSI3aHHBIE C HAXOXKCHHEM IeOMETPUYECKUX BEIUYUH;
MMETh TPEJCTaBICHUsT 00 OCHOBHBIX dTamax pa3BUTHUS T'€OMETPUM KaK COCTaBHOM yacTu (yHAaMeHTa
Pa3BUTUS TEXHOJIOTHA.

K koniy 11 ki1acca oOyyaromuiicss HAyYUTCs:
cBOOOJIHO OTEpUPOBATh TMOHSTHUSMH, CBSI3AHHBIMM C LMJIMHIPUYECKON, KOHMYECKOH M cdeprueckoit
MOBEPXHOCTSAMHU, OOBACHATH CIIOCOOBI MOTYyUECHHUS;
OTIEPHPOBATH MOHATHAMHU, CBSI3aHHBIMU C T€JIAMH BpallleHHs: LWIMHAPOM, KOHYCOM, chepoit 1 11apoM;
pacrio3HaBaTh Teja BpalleHus (LUINHAP, KOHYC, chepa U map) U oOBICHATH CIOCOOBI MOTyYeHHs Tell
BpalllCHHUS;



KJIaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHHE Cephl U TIIOCKOCTH;

BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJI BpallleHUs], 00bEMBI U IJIOLIAAN TOBEPXHOCTEN
MHOTOT'PaHHHUKOB U TEJI BPAIIEHUS, TEOMETPUUECKUX TEJI C IPUMEHEHUEM (POPMYIT;

cBOOOJTHO OTEPHUPOBATH MOHATHIMHU, CBSI3aHHBIMH ¢ KOMOMHALIMSMH TEJ BpPAIEHUS U MHOTOI'PAaHHHUKOB:
MHOTOI'PaHHUK, BOUCAHHBIA B cepy M OMHCaHHBINA OKOJIO cepbl, cepa, BIHCaHHAST B MHOTOTPAaHHHUK
WM TEJIO BPAIlCHUS;

BBIUUCIIATH COOTHOIICHHS MEXK/Ty TUIOMIAIIMH ITOBEPXHOCTEN M 00bEMaMU MOJIOOHBIX TEIT;

n300paxaTh M3ydaeMble (UIYpbl, BBIIOJHATH (BBIHOCHBIE) IUIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYpP: BH CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJ BpAICHIS,

W3BIICKaTh, HWHTEPIPETHPOBATH W  TPEOOpa3oBbIBaTh  HMHOOPMALUIO O  MPOCTPAHCTBEHHBIX
reOMETPUUECKUX Urypax, MPEeJICTaBICHHYIO HAa YEPTEKAX U PUCYHKAX;

CBOOOJHO ONEpUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH OIEpalMU HaJl BEKTOpaMU;

3a/1aBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKaPTOBOM cHCTEME KOOP/MHAT;

pelaTh reoOMeTpUYECKre 3aJjaui Ha BBIYMCIICHHUE YIJIOB MEXAY MPSAMBIMHU U IJIOCKOCTSIMU, BHIYMCIICHHE
PaccTOSHUN OT TOYKHU J0 IUIOCKOCTH, B 1I€JIOM, HA MIPUMEHEHHE BEKTOPHO-KOOPAWHATHOIO METOAA MpHU
pelIeHny;

CBOOOJHO OINEpPUPOBATh NOHATUSMHU, CBA3aHHBIMH C JIBUKEHHUEM B IPOCTPAHCTBE, 3HATh CBOMCTBA
TIBVOKCHUM;

BBITIOJIHATH N300pakeHNs MHOTOTPAHHUKOB U TEJ BPAIeHUs IIPH MMapalIeIbHOM IIepeHOoCe, LIEHTpaIbHON
CUMMETPUH, 3€pKAIIbHON CUMMETPUH, IIPU IIOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3zoBaHus M0 100us;

CTPOUTh CEUEHUS MHOTOTPAaHHMKOB M TeJ BpalleHHs: CEeueHus UWINHApa (MapajUielibHO H
MEPIEeHIUKYIIIPHO OCH), CEUeHUs] KOHyca (MapaielbHble OCHOBAHUIO M MPOXOJISAIINE Yepe3 BEPIINHY),
CeueHus 1apa;

HCIO0JIb30BAaTh METOJ/bI IMOCTPOEHHUS CEUYEHHI: METOJ| CJIE0OB, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA,
METOJI IEPEHOCA CEKYIIEH IIIIOCKOCTH;

NOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKICHHUS,

IPUMEHATh TE€OMETpUUYECKHE (AKThl Ul PEIICHHs CTEPEOMETPUYECKUX 3a/ad, IpearoJlarariinx
HECKOJIBKO LI1aroB peIeHus, €ClI YCIOBUS IPUMEHEHMs 3a/1aHbl B SIBHOM M HESIBHOU (opMe;

pelmars 3aJayd Ha JI0Ka3aTelbCTBO MAaTEMaTHMYECKUX OTHOIICHHH M HAaxXO0XXICHHE TIe€OMETPHUYECKHUX
BEJINYHH;

IIPUMEHATh IPOIPAMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHHUKALMOHHBIE CHCTEMbl IIPH PELICHUU
CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHSATh IIOJIYYECHHBIC 3HAHUS Ha IPAaKTUKE: CPaBHMBATh, AHAJIM3UPOBATh M OLEHUBATh DPEajbHbIC
CUTyalMd, IIPUMEHATh W3YYEHHBIC IIOHATHUSA, TEOPEMBI, CBOMCTBA B IIPOLECCE IOMCKA PEILIEHUs
MaTeMaTU4ecKu c(HOpMYyIUpPOBAaHHON MpPOOJIEMbl, MOJIEIUPOBATh pEaJbHbIE CHUTYallMM Ha S3bIKe
IE€OMETPHH, HCCIIEN0BATh IOCTPOCHHBIE MOJEIIN C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TIOHATHH U TEOPEM,
anmapara ajireOpbl, pelaTh MNPaKTHUECKUE 3aJaud, CBS3aHHbIE C HAXOXKICHUEM TIeOMEeTPUYECKUX
BEJIMYMH;

UMETh IPEJICTaBICHUsI 00 OCHOBHBIX 3TallaX Pa3BUTHsI '€OMETPUM KAaK COCTaBHOM yacTu (yHAaMeHTa
Pa3BUTHS TEXHOJIOTHM.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HaumeHoBaHMe pa3/ienoB ¥ TEM MPOrpaMMbl | KonnyectBo uacos ‘

n/m Bcero|[Kontponbasbie|| [ IpakTnueckue

paboThI paboThI
‘1 HBBG,[[GHI/IC B CTEPEOMETPHUIO || 23 || 1 H ‘
‘2 HB3aI/IMHOC PAacIoyio’KeHUE MPSIMBIX B IPOCTPAHCTBE || 6 || 1 H ‘
‘3 HHapaJ'IJ'IeJILHOCTL NPSMBIX U IJIOCKOCTEH B POCTPAHCTBE || 8 || H ‘
4 [lepnieHIMKyYIAPHOCTD NMPSAMBIX U INIOCKOCTEN B 25
MIPOCTPAHCTBE

‘5 HVrJILI U PacCTOSIHUS || 16 || 1 H ‘
‘6 HMHororpaHHHKH || 7 || 1 H ‘




Ne HanmenoBanue pasfesioB U TEM IPOrpaMMBbl ‘ KomnyecTBo 4yacos ‘
n/m Bcero|[Konrpousnbie| [IpakTnueckue
paboThl paboThI
‘7 HBGKTOpBI B IIPOCTPAHCTBE H 12 H H ‘
‘8 HHOBTopeHHe, 000011IEHNE M CUCTEMATU3aLKs 3HAHUI H 5 H 2 H ‘
IOBILEEE KOJIMYECTBO YACOB 10O ITPOTPAMME | 102 | 6 [ 0 |
11 KJIACC
Ne HanmenoBanue pasnesnoB U TeEM IpOrpamMMBbl ‘ KomnuecTBo 4yacos ‘
n/n Bcero|Kontponbuble| [IpakTnueckue
paboThl paboThl
‘1 HAHanHTI/IIIGCKas{ reoMeTpus H 15 H 1 H ‘
‘2 HHOBTOpeHI/Ie, 000011eHre U CUCTEMaTH3allHs 3HAHUHA H 15 H 1 H ‘
‘3 HO6’béM MHOTOT'paHHUKA H 17 H 1 H ‘
‘4 HTena BpaIeHus H 24 H 1 H ‘
‘5 HHnomaz{I/I MOBEPXHOCTU U 00BEMBI KPYTJIBIX Tell H 9 H 1 H ‘
‘6 H}IBI/DKeHI/Iﬂ H 5 H 1 H ‘
‘7 HHOBTOpeHI/Ie, 0000111eH1e U crucTeMaTH3alus 3HaHUI H 17 H 2 H ‘
(OBILIEE KOJIMYECTBO YACOR I10 [TPOI'PAMME | 102 | 8 | 0 |
MNOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC
No Tema ypoxka KommuectBo yacos ‘ Hara
n/m Bceero|Kontponsusie| [TpakTuueckue || A3Y1CHAA
paboThI paboThI
1 ||OcHoBHBIC TpaBUiIa H300paKeHUs HA pUCYHKe | 1 01.09-
MIJIOCKOCTH, MapalIeIIbHBIX MPSIMBIX 08.09.23
(OTpe3KOoB), CepeIMHbI OTPE3Ka
2  |[ToHsATHS CTEpEOMETPUU: TOUKA, IpsMasi, 1
IJIOCKOCTh, IPOCTpaHCTBO. OCHOBHBIE 01.09-
MpaBHJIa H300paKEHUS HA PUCYHKE TUIOCKOCTH, 08.09.23
MapajuIeNIbHBIX MPSMBIX (OTPE3KOB), CEPEINHBI
oTpe3Ka
3 ||[loHsaTHs: mepeceKaronecs mIoCKOCTH, 1 01.09-
MIEPECEKAIOIIUECS MPsAMAsi U IIOCKOCTB; 08.09.23
MOJTyITPOCTPAHCTBO
4  |TloHATHS: IEpECEKAOIINUECS MIOCKOCTH, 1 01.09-
IEPECEKAOIUECA TIPAMAL U TIIOCKOCTD; 08.09.23
MOJTyITPOCTPAHCTBO
5 ||MHOrorpaHHUKH, H300pa’keHHe MPOCTEUIINX 1 11.09-
MIPOCTPAHCTBEHHBIX (PUTYp, HECYILIECTBYIOLIUX 15.09.23
00BEKTOB
6 ||MHOrorpaHHUKH, H300pa’keHHe MPOCTEUIINX 1 11.09-
MIPOCTPAHCTBEHHBIX (PUTYp, HECYILIECTBYIOLIUX 15.09.23
00BEKTOB
7 ||AKCHOMBI CTEPEOMETPHUH U TIepBbIe cneacTBus | 1 11.09-
U3 HUX 15.09.23
8 ||AKcHOMBI CTEpEOMETPHUH U TIepBbIe cieAcTBus | 1 18.09-
U3 HUX




Ne Tema ypoxka KousmnuectBo yacos ‘ [Hara
n/n Beero|Kontponbnsie| [Ipaktnueckne || 13YTCHIA
paboThI paboThl
22.09.23
9  ||AKcHOMBI CTEPEOMETPHUH U TIepBbIE cieAcTBusA | 1 18.09-
n3 HuX. CrocoObl 3ajaHus IPSMBIX H 22.09.23
IIJIOCKOCTEH B ipocTpaHcTBe. O003HAUCHHS
MPSAMBIX U IJIOCKOCTEN
10 ||U300pakenue ceueHnit mupamMubl, Kyoa u 1 18.09-
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux peopa. 22.09.23
N300pakeHue nepecedeHus moTydeHHBIX
IJIOCKOCTEN. PackpanmBaHne oCcTpOEHHbBIX
CEYECHMI pa3HbIMM LIBETaMU
11 ||M300pakeHue ceueHui mupaMusl, Kyda u 1 25.09-
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux peopa. 29.09.23
N300pakeHue nepecedeHus moTydeHHBIX
IIJIOCKOCTEN. PackpammBaHye MoCTpOEHHBIX
CEYEHUI pa3HbIMHU LIBETAMH
12 ||U300pakeHune ceueHni mupaMuIbl, Kyoa u 1 25.09-
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux peopa. 29.09.23
N300pakenue rnepecevdeHus MoTydeHHBIX
IIJIOCKOCTEN. PackpammBanne MoCTpOEHHBIX
CEUCHHH pa3HbIMU LIBETAMU
13 ||h306paxeHue ceueHni nupamMusl, Kyoa u 1 25.09-
IIPU3MBI, KOTOpBIE IIPOXOJIAT Uepe3 ux peopa. 29.09.23
N300pakeHue nepecedyeHus MoTy4eHHbIX
IJIOCKOCTEH. PackpalmBanre moCTPOSHHBIX
CEUCHHH pa3HbIMU LIBETaMU
14 |[Metox cneqoB ajist MOCTPOCHUS CEUSHUI 1 02.10-
06.10.23
15 |[Metoa cnenoB i MOCTPOCHUSI CEUEHU. 1 02.10-
CBolicTBa nepeceyeHrid MPSMbIX U IIOCKOCTEN 06.10.23
16 |[Metoxa crneaoB i MOCTPOCHUS CEUSHU. 1 02.10-
CBolicTBa nepeceyeHrid MPSMbIX U IIIOCKOCTEN 06.10.23
17 |Iloctpoenue ceueHuit B mupamue, Kyoe mno 1 09.10-
TpéM ToukaM Ha péopax. Co3aHne BBIHOCHBIX 13.10.23
YyepTekeil U 3aluch aroB MOCTPOECHUS
18 |[[locTtpoenue ceuenuii B nupamuie, Kyoe mno 1 09.10-
TpéM ToukaM Ha péopax. Co3jaHne BBIHOCHBIX 13.10.23
YyepTekeil U 3aluch aroB MOCTPOECHUS
19 |[[loctpoenue ceuenuii B nupamuje, Kyoe mno 1 09.10-
TpéM TouKkaM Ha p&Opax. Co3aaHue BHIHOCHBIX 13.10.23
YyepTekeil 1 3aluch IaroB MOCTPOCHUS
20 |[loctpoenue ceyeHuit B nmupamue, Kyoe mo 1 16.10-
TpéM TouKaM Ha p&Opax. Co3aaHue BHIHOCHBIX 20.10.23
YyepTekell 1 3aluch aroB MOCTPOCHUS
21 |[loBTopenue mianuMmerpuu: Teopema o 1 16.10-

MPONOPIHOHANBHBIX oTpe3kax. [Tomodue




Ne Tema ypoxka KousmnuectBo yacos ‘ [Hara
n/n Beero|Kontponbnsie| [Ipaktnueckne || 13YTCHIA
paboThI paboThl

TPEYroJIbHUKOB 20.10.23

22 |[loBTopenue mianuMerpuu: Teopema 1 16.10-
Memnenasi. PacueTsl B ceueHUSIX HAa BBIHOCHBIX 20.10.23
geprexax. FMicTopus pa3BUTHS IJITAHUMETPUH H
CTepEOMETPUHN

23 ||[KonTposbHas paboTa "AKCHOMBI 1 1 23.10-
crepeomerpun. Ceuenus" 27.10.23

24 ||B3aMHOE pacrioyio’KeHUEe MPSIMBIX B 1 23.10-
npocTpaHcTBe. CKpemuBaromuecs npsmbie. 27.10.23
[Tpu3Haku CKPEIIMBAIOIIUXCS TIPSIMBIX.
[TapamiensHbIe PSMBIC B TPOCTPAHCTBE

25 |[Teopema o CylIeCTBOBaHHMHU U €IMHCTBEHHOCTH| 1 23.10-
NPpAMON MapaJuIeIbHOM TaHHOW MPsIMOH, 27.10.23
MPOXOSIIEH Yepe3 TOUKY POCTPAHCTBA U HE
JIe)Kale Ha JaHHOM npsiMoi. Jlemma o
MIEPECCUCHHUH MAPAILICITBHBIX MPSMBIX
TUIOCKOCTBIO

26 |[[TapamreasHOCTH TPeX MpsMBIX. Teopema o 1 07.11-
TPEX MapajuIebHBIX MPAMBIX. Teopema o 10.11.23
CKPEILMBAIOIIUXCS TPSMBIX

27 ||[TapamnensHOe poekTHpoBaHue. OCHOBHbBIC 1 07.11-
CBOMCTBA MapalICILHOTO TPOCKTHPOBAHMSL. 10.11.23
N3obpaxenune pa3Hbix GUryp B mapamuieabHON
MIPOEKIINU

28 |LlentpanpHas MpoeKus. YToJ ¢ 1 07.11-
COHAIPaBJICHHBIMA CTOPOHAMH. YTOJ MEXKIY 10.11.23
MPSIMBIMU

29 ||Bamaum Ha JOKA3aTEJIbCTBO M MCCJIEIOBAHHE, 1 13.11-
CBSI3aHHBIE C PACIIOJIOKEHUEM TPSMBIX B 17.11.23
MIPOCTPAHCTBE

30 ||[ToHsTHS: TapaIEIbHOCTD MPSMOKN U 1 13.11-
IJIOCKOCTH B TIpocTpaHcTBe. [Ipu3Hak 17.11.23
MapauIebHOCTH MPSMON U TIOCKOCTH.
CaolicTBa napauieIbHOCTH IPSMOH 1
MJI0CKOCTH

31 |['eomeTpuuecKkue 3aaud Ha BBIYUCICHUE U 1 13.11-
JIOKa3aTeIbCTBO, CBSI3aHHEIE C 17.11.23
MapaieNbHOCTHIO MPSAMBIX U TUIOCKOCTEH B
MPOCTPAHCTBE

32 |[[locTpoeHue cedeHus1, MPOXOISIIETO Yepes3 1 20.11-
JAHHYIO IIPSIMYIO Ha YEPTEXKE U 24.11.23
[apajuIeJIbHOTO APYrou npsMoi. Pacyér
OTHOILIEHUI

33 |[lapamienbHas IPOEKIHs, TPUMEHEHHE IS 1 20.11-
MOCTPOCHUSI CEYCHHH KyOa 1 24.11.23

HnapaJjiieJICnuIcaa. CsoiicTBa
HnapajijiejicnmIiicaa U Npu3mMabl




Ne Tema ypoxka KousmnuectBo yacos ‘ [Hara
n/n Beero|Kontponbnsie| [Ipaktnueckne || 13YTCHIA
paboThI paboThl

34 |IlapannensHble TIOCKOCTH. [Ipu3HaKu 1 20.11-
MapajuieIbHOCTH JIBYX MIOCKOCTEH 24.11.23

35 |[Teopema o mapaieTIbHOCTH H 1 27.11-
€MHCTBEHHOCTH TUIOCKOCTH, TTPOXOISIIEH 01.12.23
gyepe3 TOUKY, He MIPUHAIISKANTYIO TaHHOK
IJIOCKOCTH U CIICACTBUS U3 HEE

36 ||CBolicTBa mapauIeIbHBIX INIOCKOCTEH: O 1 27.11-
MapajuIeTbHOCTH MPSIMBIX NIEPECEUCHUSI TIPU 01.12.23
MepeceueHH IBYX IMapauIeTIbHBIX TIOCKOCTEH
TpeThen

37 ||CBotlicTBa apauIeIbHBIX ITIOCKOCTEH: 00 1 27.11-
OTpe3Kax MapajuieIbHBIX MPSMBIX, 01.12.23
3aKITIOYEHHBIX MEXTY MapajuIeTbHBIMH
TUTOCKOCTSIMU; O TIEPECEUCHNUN TIPSMOIA C
IBYMSI TIApAIIIETEHBIMUA TUIOCKOCTSIMH

38 |IloBTOopenwue: TeopeMa [Tudaropa Ha 1 04.12-
MJI0CKOCTH 08.12.23

39 |[loBTOpEeHHE: TPUTOHOMETPHS 1 04.12-
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA 08.12.23

40 ||CsoiicTBa Ky0a U IPSMOYT'OJIBHOTO 1 04.12-
napajuiesienumesa 08.12.23

41 |BeruucneHue JUIMH OTPE3KOB B Ky0Oe u 1 11.12-
MPSIMOYTOJIBHOM TapajuieenuIie/ e 15.12.23

42 |lleprnieHIUKYISIPHOCTD MPSIMOU U TIJIOCKOCTH. 1 11.12-
[Ipu3Hak nepneHANKYAIPHOCTH IPSIMOU 15.12.23
TUIOCKOCTH

43 |[lleprieHIUKYIAPHOCTD MPSIMOU U TIJIOCKOCTH. 1 11.12-
[Ipu3Hak nepneHANKYIIPHOCTH IPSIMOU U 15.12.23
TUIOCKOCTH

44 | Teopema O CyIIECTBOBAaHUU U €MHCTBEHHOCTH || 1 18.12-
MPSIMOM, TPOXOIAIIEH Yepe3 TOUKY 22.12.23
MPOCTPAHCTBA U MEPICHIUKYIIPHON K
TUIOCKOCTH

45 |[I1nockocTH ¥ MEPHEHAUKYISAPHBIE UM MIPSIMbIE 1 18.12-
B MHOTOTpaHHUKaX 22.12.23

46 |[InockocTu U MEPHIEHAUKYISAPHBIE UM MPSIMbIE 1 18.12-
B MHOTOTPaHHUKAaX 22.12.23

47 |Ilepnenaukynsip U HakiIoHHas. [locTpoenue 1 25.12-
MIEPIEHIUKYJIApa U3 TOUYKH Ha IPAMYIO 29.12.23

48 |Ilepnenaukymsip ¥ HakiIoHHas. [locTpoeHue 1 25.12-
MEPIEHIUKYIIApA U3 TOUYKH Ha IPAMYIO 29.12.23

49 |Teopema o TpEX nmepHeHIUKYIsIpax (Mpsmas u 1 25.12-
oOpatHast) 29.12.23

50 |Teopema o Tpéx mepneHaUKyIsApax (mpsmas u 1 09.01-
oOpatHast) 12.01.24

51 ||Yroa Mexay CKpeuBaroIUMUCS TPSIMBbIMU 1 09.01-

12.01.24




Ne Tema ypoxka KousmnuectBo yacos ‘ [Hara

n/n Beero|Kontponbnsie| [Ipaktnueckne || 13YTCHIA

paboThI paboThl

52 |[Touck mepHeHaUKYIAPHBIX MPSIMBIX C 1 09.01-
MTOMOIIIBIO EPHEHANKYIISAPHBIX IJIOCKOCTEN 12.01.24

53 ||OpToroHaibHOE MPOCKTUPOBAHUE 1 15.01-

19.01.24

54 |[[TocTtpoenue ceuenuii Kyoa, IpU3MBblI, 1 15.01-
MPaBUIILHON TUPAMUJIBI C TTOMOIIBIO 19.01.24
OPTOTOHAJILHOM IIPOEKIINU

55 ||[TocTtpoenue ceuenuii Kyba, IpU3MBI, 1 15.01-
MPaBUIILHON TUPAMUJIBI C TIOMOIIIBIO 19.01.24
OPTOTOHAJILHOM IPOEKIINU

56 |[CuMMeTpwHs B POCTPAHCTBE OTHOCHUTEIIHHO 1 22.01-
mockocTH. [lnockoctu cummeTpuii B 26.01.24
MHOTOTpaHHHKaX

57 |[IIpu3Hak neprneHuKyIIPHOCTH IPSIMON U 1 22.01-
MJIOCKOCTH KakK CIIEJCTBUE CHMMETPUHN 26.01.24

58 |[IpaBmibHBIE MHOTOTPAaHHUKHU. Pacuér 1 22.01-
PACCTOSTHUN OT TOYKH JIO TNIOCKOCTH 26.01.24

59 |[IpaBuibHBIE MHOTOTPAaHHUKHU. Pacuér 1 29.01-
PACCTOSTHUN OT TOYKH JIO0 TUIOCKOCTH 02.02.24

60 ||CiocoOsl OMyCTUTH TEPIICHAUKYISPHI: 1 29.01-
CUMMETpPHS, CABUT TOYKH I10 TTapaJlIeTbHON 02.02.24
PAMOM

61 ||CaBur mo HemapauieaTbHOMN TPSIMOH, 1 29.01-
W3MEHEHUE PACCTOSTHUM 02.02.24

62 |KontponpHas padota "B3zanmuoe 1 1 05.02-
pPAaCIOJIOKEHUE MPSAMBIX U TJIOCKOCTEH B 09.02.24
npocrpasctae”

63 |[loBTOpEeHHE: yroy MKy NMPSIMBIMU Ha 1 05.02-
IIJIOCKOCTH, TPUTOHOMETPHS B IPOU3BOJIHLHOM 09.02.24
TPEYroJibHUKE, TeOpeMa KOCUHYCOB

64 |IloBTOpeHwue: yroa Mexay ckpemuBaomumucs| 1 05.02-
MPSMBIMHU B IIPOCTPAHCTBE 09.02.24

65 |['eomeTpuyecKue METOAbI BEIUMCICHUS yIJia 1 12.02-
MEXAY MPSIMBIMU B MHOTOIPaHHUKAX 16.02.24

66 |/IByrpanHsbiii yroa. CBOHCTBO JIMHEHHBIX 1 12.02-
YIJI0B IBYTPaHHOIO yIijia 16.02.24

67 |[lepnenaukynspHsle maockoctH. CBoiicTBa 1 12.02-
B3aMMHO NEPIEHIUKYISPHBIX TUIOCKOCTEN 16.02.24

68 |[Ipu3HaK nmepHeHIuKYIIPHOCTH IIOCKOCTEH; 1 19.02-
TeopeMa O MPsSAMOM NePECEUEHHUsI IBYX 22.02.24
IUIOCKOCTEH NMEePNEeHIUKYISIPHBIX TPEThel
TUIOCKOCTH

69 |[IpstMOyrospHBIN Mapajuienenumnen; Kyo; 1 19.02-
U3MEpPEHUs, CBOWCTBA IPSIMOYTOJIBHOTO 22.02.24
napaiesenumnena

70 |Teopema 0 1uaroHajIH MpsIMOYTrOJIHHOTO 1 19.02-
napajuieJienuIe/a 1 cieICTBUE U3 Hee 22.02.24




Ne Tema ypoxka KousmnuectBo yacos ‘ [Hara
n/n Beero|Kontponbnsie| [Ipaktnueckne || 13YTCHIA
paboThI paboThl
71 ||CrepeoMeTpuuecKkre U NPUKIAAHbIE 3a]auH, 1 26.02-
CBSI3aHHBIE CO B3aUMHBIM PACMOJIOKEHUEM 01.03.24
MPSIMBIX U IJIOCKOCTH
72 |[loBTOpEeHHUE: CKPEIIMBAIOLINECS MTPSIMBIE, 1 26.02-
napajuieIbHbIE TUIOCKOCTH B CTaHIAPTHBIX 01.03.24
MHOTOTPaHHUKAX
73 |[Ilapa mapayutenbHBIX TUIOCKOCTEH Ha 1 26.02-
CKPEIIUBAIOIIMNXCS MIPSMBIX, PACCTOSTHUE 01.03.24
MEX Ty CKPEITUBAIOIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAITHSIX
74 |[PaccTostHUE OT TOYKH J0 IUIOCKOCTH, 1 04.03-
pacCTOSTHUE OT MPSIMOM JI0 TIIOCKOCTH 07.03.24
75 ||BbramcieHne pacCTOSTHUI MEXTy 1 04.03-
CKPEILMBAIOIUMHUCS IPSIMBIMU C TIOMOIIBIO 07.03.24
MEPIIEHINKYIISIPHON TUIOCKOCTH
76 || Tpé€xrpaHHBIHI yroJ, HEpaBEeHCTBA TSI 1 04.03-
TpexrpaHHbIX yriaoB. Teopema [Tudaropa, 07.03.24
TEOpEMBbI KOCHHYCOB M CHHYCOB TSI
TPEXTPAHHOTIO YIJIa
77 | 9nemeHTHl chepruuecKoi TEOMETPHUU: 1 11.03-
reoIe3nYecKre JUHUN Ha 3eMile 15.03.24
78 ||KontponwHas padota "Yrisl U paccTosHuS" 1 1 11.03-
15.03.24
79 ||CucremaTuzanus 3HaHUH "MHOTOTpaHHUK U 1 11.03-
€ro 3JeMeHTHI" 15.03.24
80 |[Tupamuna. Buapr mupamua. [IpaBuibHas 1 18.03-
nupamMua 22.03.24
81 ||[Ipusma. IIpsimast u HAaKJIOHHAS TIPU3MBI. 1 18.03-
[IpaBunbHas npusma 22.03.24
82 ||[IpsiMoii mapayuienenumne;, mpsMoyroabHbIA 1 18.03-
napajuiefnienumnesa, Kyo 22.03.24
83 |[Beimykibsie MHOTOTpaHHUKU. Teopema Ditnepa | 1 01.04-
05.04.24
84 |Beimykibsie MHOTOTpaHHUKU. Teopema Ditnepa.| 1 01.04-
[IpaBunbHbBIE U OJTYTIPABUIbHBIC 05.04.24
MHOTOT'PaHHUKHU
85 |[KonTponbHas pabota "MHOrorpaHHuku" 1 1 01.04-
05.04.24
86 |[loHsTHE BEeKTOpa Ha MJIOCKOCTH U B 1 08.04-
IIPOCTPAHCTBE 12.04.24
87 ||ICymma BEKTOPOB 1 08.04-
12.04.24
88 ||Pa3HOCTH BEKTOPOB 1 08.04-
12.04.24
89 |[IpaBuio mapasienenumnena 1 15.04-
19.04.24
‘90 HVMHO)KeHHe BEKTOpa Ha YHUCIIO || 1 H H H 15.04-




Ne Tema ypoxka | KousmnuectBo yacos ‘ [Hara
n/n Beero|Kontponbnsie| [Ipaktnueckne || 13YTCHIA
paboThI paboThl
L L | 190424 |
91 |[Pa3nmoxeHue BEeKTOpa Mo 6azucy Tpéx 1 15.04-
BEKTOPOB, HE JICKAIUX B OJHOU MJIOCKOCTU 19.04.24
92 |[CkansipHO€ IPOU3BENICHHE 1 22.04-
26.04.24
93 ||BorumcieHue yria Mexay BEKTOpaMHu B 1 22.04-
IIPOCTPAHCTBE 26.04.24
94 |[pocreiimme 3a1a4u C BEKTOpaMu 1 22.04-
26.04.24
95 |[Ipocreiimme 3a1a4u ¢ BEKTOpaMu 1 29.04-
03.05.24
96 |[Ipocreiimue 3a1auu ¢ BEKTOpaMu 1 29.04-
03.05.24
97 |[[Ipocreiimme 3a1a4u ¢ BEKTOpaMu 1 29.04-
03.05.24
98 ||O6oOmeHue u cucTeMaTH3aus 3HAHUH 1 06.05-
10.05.24
99 ||O6oOmeHue u cucTeMaTH3aus 3HAHUH 1 06.05-
10.05.24
100 ||ToroBast KOHTpOJBHAs paboTa 1 1 13.05-
17.05.24
101 ||hroroBast KOHTpOJBHAs padboTa 1 1 13.05-
17.05.24
102 {|O600meHne u cucTeMaTU3aus 3HAHUH 1 20.05-
24.05.24
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME
11 KVIACC
No Tema ypoka KonnuectBo yacoB ‘ Hara
n/m Bcero |[Konrponbusie|| [IpakTnueckue | A3YICHAA
padoThI paboThI
1 |[IloBTopenue TeMsl "KoopauHaTel BeKTOpa Ha 1
IJIOCKOCTH U B IIPpOCTpaHCTBE"
2 |ToBTopenue Temsl "CkanspHoe npousBeaeHue || 1
BEKTOPOB"
3 |[ToBTOpenue Temsbl "Bbruncienue yria Mexy 1
BEKTOPAMH B IIpOCTpaHCTBE"
4 |[ToBTOpeHue TeMsl "YpaBHEHHE NPSAMOH, 1
MPOXOJAIIEH uepe3 1Be TOUKH"
5 ||YpaBHEHHE IUIOCKOCTH, HOpMaJlb, ypaBHEHHE 1
IUIOCKOCTH B OTPE3Kax
6 |YpaBHEHHE IUIOCKOCTH, HOpMaJlb, ypaBHEHHE 1
IUIOCKOCTH B OTPEe3Kax
‘7 HBeKTopHoe MIPOU3BEJICHUE || H ‘ H
8 |JIuneiiHble HEpaBEHCTBA, TUHEHHOE
IPOrpaMMHUPOBAHUE




n/n

Tema ypoxka

KonmuectBo yacos

Bcero

Konrponsusie|| [Ipaktnyeckue
paboThI paboThI

Jara
A3YYEHUS

JInHeliHbIE HEPABEHCTBA, JIMHEWHOE
IIPOrpaMMUPOBaHUE

10

AHaIMTUYECKUE METOJIbI pacuéra yriia Mexay
IMpsAMBIMHA B MHOTOI'PaHHUKAX

11

AHanuTHYECKHE METObI pacdy€Ta yria Mexay
IIJIOCKOCTSIMHA B MHOTOTpaHHUKAX

12

@opMyita pacCTOSTHUSA OT TOYKH JI0 TUNIOCKOCTH
B KOOpAMHATaX

13

HaxoxneHnue paccTosiHui OT TOUKHU JI0
IJIOCKOCTH B KyOe

14

HaxosxieHne pacCcTosHUM OT TOYKHU 10
IIJIOCKOCTH B IIPABUJIBHOW NMUPAMHUJIE

15

KonTponbhas paborta "AHanuruueckas
reomeTpus”

16

CeueHus MHOTI'OT'PpaHHUKOB: CTaHAAPTHLBIC
MHOTI'OIr'paHHUKHU

17

CeueHurss MHOTOTPAHHUKOB: METO/T CJIE/IOB

18

CG‘IGHI/ISI MHOFOFpaHHI/IKOBZ CTaHJIapTHBIe
MJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEN

19

[TapanienbHble NPsSMBIE U MIIOCKOCTH:
napajuieNibHble CEUCHUS

20

[TapannensHbIe TPSIMBIE U TTIOCKOCTH: Pacu€T
OTHOILIEHUI

21

HapannenLHLIe IMPAMBIC U ITJIIOCKOCTH: YIJIBI
MCKAY CKPEIIUBAOIIUMUCS IIPAMBIMUA

22

[lepnientuKynspHbIE MPSIMBbIE U TUIOCKOCTH:
CTaHJIapTHbIE Tapbl MEPIEHAUKYISIPHBIX
IJIOCKOCTEH U MPSAMBIX, CHAMMETPUHI
MHOTOTPaHHUKOB

23

HCpHeHI[I/IKyJ'ISIprIC MPsAMBIC U ITJIIOCKOCTH:
TCOpEMa O TPEX MCPIICHAUKYIIApAX

24

HCpHeHI[I/IKyJ'ISIprIC MPsAMBIC U ITJIIOCKOCTH:
BBIYMUCIICHUSA JJIMH B MHOTOI'PaHHHUKAX

25

[ToBTOpEHUE: MJIOIIA I MHOTOYTOJIbHUKOB,
dbopMyIbl 171 TUIOIA e, cooOpaskeHus
moao0ust

26

[ToBTOpEHUE: MO MHOTOYTOJIbHUKOB,
dbopMyIBI TS TIOIIAAEH, cOOOpaskeHus
moao0ust

27

[ToBTOpEHUE: IO MHOTOYTOJIbHUKOB,
(dhopMyITBI TS TUTOIAAEH, COOOpaskeHus
oa00ust

28

[Tnomaau cedeHnii MHOTOTPAaHHUKOB:
TJIOMIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOA00HS

‘29 HHHOH_Ia,Z[I/I CEYEHHUI1 MHOTOTPaHHUKOB:




Ne Tema ypoxka KousmmuecTBo yacos ‘ [Hara
n/n Beero||KonTponbnsie| [Tpaktudeckue | 13YTCHHA
paboThI paboThl
TUTOIIA/M TIOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaXKEHHUS MOA00MS
30 ||[KontponwsHas padora "[loBTOpeHue: 1 1
MHOTOTPaHHUKH, CEYEHUSI MHOTOT'PAHHUKOB"
31 ||O6BEM Tena. OOBeM MPSAMOYTOIHLHOTO 1
napaiesienumnena
32 ||3agaum 00 yaBoeHUH Kyba, 0 KBaJpaType 1
Ky0a; 0 TPUCEKIIUH yria
33 ||Crepeomerpudeckuie 3a1a49M, CBSI3aHHBIC C 1
00BEMOM MPSMOYTOJILHOTO TapalJIeIeTHIIe Ia
34 |[IpuknamHble 3a1a49H, CBI3aHHBIC C 1
BBIUMCIIEHUEM 00BEMA MTPSIMOYT OJTBHOTO
napaJiesienunea
‘35 ‘ OO0BEM PSMOY TIPU3MEI || H H H
36 ||Ctepeomerprdeckue 3a/1a49M, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB TIPSIMON TIPU3MBI
37 |lIpuknamHble 3a1a49H, CBI3aHHBIE ¢ 00BEMOM 1
MPSMOM IPU3MBI
38 ||Brerunciaenne 00bEMOB TEN ¢ TOMOIIBIO 1
onpenenéHHoro uuTerpaiga. Oopém
HaKJIOHHOU MPU3MBI
39 |Beruncienne 00bEMOB TEI € TOMOIIIBEO 1
onpenenéHHoro uHTerpaiga. OobEM MupaMu bl
40 | Dopmyna o0bEMa mupamMuael. OTHOIIICHUE 1
00bEMOB MUPAMHU/T C OOLTUM yIIIOM
41 | Dopmyna o0bEMa mupamMuael. OTHOIIICHUE 1
00BEMOB MUPAMHU/T C OOLTUM yIIIOM
42 ||CtepeoMeTpHYECKHUE 3a/1a4H, CBI3aHHBIC C 1
00bEMaMU HAKIIOHHOM MTPU3MBI
43 ||CtepeomeTpuuecKkue 3aauu, CBI3aHHBIC C 1
00BbEMaMU TTHPAMHU/TBI
44 | [Tpuknagasie 3aaauu 1o Teme "O0bEMBI Ten", 1
CBsI3aHHBIC C 00BEMOM HAKIIOHHOM MTPHU3MBI
45 |[[Tpuknagasie 3aaauu 1o Teme "O0bEMBI Ten", 1
CBsI3aHHBIC C 00BEMOM TTHPAMHUJIBI
46 |[Ipumenenue o0bEMOB. Boruncienune 1
pPacCcTOSIHUA J0 TUIOCKOCTH
47 ||KontponpHas padota "O0bEM 1 1
MHOTOTpaHHHUKa"
48 ||{unuuapuyeckas HOBEPXHOCTh, 00Opa3yrolue 1
IHHIPUYECKON TOBEPXHOCTH
49 ||Hunmunap. Ipsmoit KpyroBoi IMIIMH/D. 1
[Tnomaapr MOBEPXHOCTH UITHH]IPA
50 ||[Konuueckasi HOBEpXHOCTh, 00pa3yIoIIue 1
KOHHYECKOM noepxHoctu. Konyc
‘51 HCC‘-ICHI/IG KOHYCa IUI0CKOCTBIO, NapauIeIbHOU || 1 H H H




n/n

Tema ypoxka

KonmuectBo yacos

Bcero

KontponbHbie
paboThI

IIpakTrueckue
paboThl

Jara
A3YYEHUS

‘ ‘HJIOCKO CTH OCHOBaHUA

52

Yceuénnslii konyc. M300pakeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

53

[Tnomaas OOKOBOM MOBEPXHOCTH U TIOJTHOM
IIOBEPXHOCTU KOHYCa

54

[Tnomaas OOKOBOM MOBEPXHOCTH U TIOJTHOM
IIOBEPXHOCTU KOHYCa

55

CrepeomeTpuiecKkue 3a1a4 Ha
JI0Ka3aTeIbCTBO M BEIYUCIICHHE, TIOCTPOCHUEM
CEYCHMI WIMH/pA, KOHYCa

56

CrepeomeTpuiecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO M BEIYUCIICHHE, TIOCTPOCHUEM
CEYECHMH LIWINHIpA, KOHYCa

57

[Ipuknagnbie 3a1a4u, CBI3aHHBIE C
HWIHHAPOM

58

[Tpuknagneie 3a1auu, CBSI3aHHBIE C
HWIHHAPOM

59

HC(bepa U map

60

[lepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u chepsi mmockoctsto. Bua u
n300pakeHHE 1Iapa

61

[lepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u chepsi mmockoctso. Bua u
n300pakeHHE 1Iapa

62

VYpasuenue cheprl. [nomanp chepsl u e
yacTei

CummMmetpus cdepsl 1 mapa

64

CrepeoMeTrpuueckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BHIYUCIIEHUE, CBSI3aHHBIE CO
cdepoil u mapom, MOCTPOCHUEM UX CEYCHHI
MJI0CKOCTBIO

65

CrepeoMeTrpuueckue 3a1a4uu Ha
JI0Ka3aTeNIbCTBO U BHIYUCIICHUE, CBSI3aHHBIE CO
cdepoii u mapom, HIOCTPOCHUEM UX CEUCHUN
MJIOCKOCTBIO

66

[TpuknaaHele 3aauu, cBsI3aHHbIE cO chepoil u
1apom

67

[ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
moao0ust

68

Pazauunsie KOM6I/IH3.I_II/II/I TCJI BpallICHUS U
MHOT'OT'paHHUKOB

69

3anaun o Teme "Tena ¥ NOBEPXHOCTH
BpaieHus"

70

3anaun o Teme ""Tena U NOBEPXHOCTH
BpaieHus"

HKOHTpOJIBHaSI pabota "Tena 1 MOBEPXHOCTH




n/n

Tema ypoxka

KonmuectBo yacos

Bcero

Konrponsusie|| [Ipaktnyeckue
paboThI paboThl

Jara
A3YYEHUS

HBpaH_IeHI/ISI"

72

O0béM muHapa. Teopema 06 00bEMe
MIpsAMOIro NUJIMHApa

73

Brruucnenue 00EMOB T C TOMOUIBIO
onpenenéHHoro uuterpaita. OopéM KoHyca

74

[Tnomamy GOKOBOM M TIOTHOM MOBEPXHOCTH
KOHYca

75

CrepeoMeTpHuUeCcKUe 3a/1a4l, CBA3aHHbIE C
BBIYUCIICHUEM 00BEMOB ITUIIMH/IPA, KOHYCA

76

[Tpuknagaeie 3agaun o Teme "OO0bEMBI U
TIJIOIIATA TTIOBEPXHOCTEHN Ten"

77

O06béM mapa u maposoro cexkropa. Teopema
00 00bEme miapa. [lnomanb cdepsr.
CrepeoMeTpHueCKHe 3a/1a9H, CBSI3aHHBIE C
BBIYUCIICHUEM 00BEMOB TI1apa, MapOBOTO
CerMEHTa U IapOBOTO CEKTOpa

78

[Tpuknagasie 3agaun mo teme "OOBEMBI Ten",
CBSI3aHHBIE C 00BEMOM IIIapa | IIONIAIBI0
cdepbl. COOTHOMIECHUS MEXTY TIIOIAISIMH
MMOBEPXHOCTEH 1 00bEMaMU TIOIOOHBIX TEIl

79

[TonoOHnbIe Tema B mpocTpancTBe. M3MeHeHne
00béma npu mogoouu. CTepeoMeTpuIeCcKue
3a/1aui, CBSI3aHHbIE C BBIYUCIEHUEM 00BEMOB
TeJ U IUIONIAJIEH MOBEPXHOCTEH

80

KontponbHas padota "[lmomnaau moBepxHocTu
1 00bEMBI KPYTIIbIX TEN"

81

JIBuxkenus npoctpaHcTBa. OToOpakeHHUs.
JIBkeHus 1 paBeHCTBO (uryp. O0mme
CBOMCTBA JIBIKCHUHN

82

Bupl n1BukeHmii: napauiesibHbIN NEpPEeHocC,
LIEHTpaJIbHasl CHMMETPHS, 3epKaJIbHAS
CUMMETPUS, TOBOPOT BOKPYT MPSMOit

83

[IpeoOpazoBanus nomoous. Ipsmas u chepa
Diinepa

84

FGOMeTpH‘-ICCKI/IC 3aJla4y Ha MPUMCHCHUC
JABUIKCHUA

85

KonTtponsHas padota "Bekropsl B
nmpocrpaHcTae”

86

Oo6o6uaromniee noropeHue 11 noHsaTuit u
MeTo10B Kypca reomerpun 10-11 xnaccos,
cucremaTu3anus 3HaHuit: "lIlapaniensHocTh
MPSIMBIX U MJIOCKOCTEN B MPOCTpaHCTBE"

87

Oo6o6maromniee noropenue 11 nmoHsaTuit u
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucTeMaTH3anus 3HaHui: "BekTopsl B
npocrpaHcTae”

88

HO6o6manmee nostopenue 11 nousaTuii u

[EEN




n/n

Tema ypoxka

KonmuectBo yacos

Bcero

KontponbHbie
paboTsl

IIpakTrueckue
paboThI

Jara
A3YYEHUS

MeT0/10B Kypca reomerpun 10—-11 xnaccos,
cUCTeMaTu3alys 3HaHuii: "Bekropsl B
npocrpaHcTae”

89

O6o6maromee noproperue 11 nousTuii n
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucreMarusanus 3HaHuii: "OobeM
MHOTOTpaHHHUKa"

90

O6o6maromee noproperne 11 nonsTuii n
MeTo/10B Kypca reomerpun 10—11 xnaccos,
cucreMarusanus 3HaHuii: "OobeM
MHOTOTpaHHHUKa"

91

O6o0matoiiee moBropeHue 11 moHsTHii u
MeTo/10B Kypca reomerpun 10—11 xnaccos,
cucreMaTusanus 3Hanuii: "Ilomann
MMOBEPXHOCTU U 00BEMBI KPYIJIbIX Ten"

92

O6o6maromee moBTopeHue 11 moHSATHIA 1
MeToJI0B Kypca reomerpun 10—11 xnaccos,
cucteMmaru3anusa 3Hagui: "Ilmomann
MMOBEPXHOCTU U 00BEMBI KPYIJIbIX Ten"

93

HI/ITOFOBaSI KOHTpOJIbHas paboTa

[EY

|

|

|

194

HI/ITOFOBaﬂ KOHTpPOJIbHAs paboTa

[EEN

95

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HAHUHN

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U
€€ poJib B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOT U

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U
€€ poJib B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U
€€ poJib B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

99

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKU U
eé POJib B Pa3BUTHH COBPEMCHHBIX
HHXCHCPHBLIX U KOMIIbFOTCPHBIX TEXHOJIOTHI

100

I/ICTOpI/IH pa3BUTHA CTECPCOMETPUHN KAaK HAYKH U
e€ POJIb B pa3BUTHU COBPCMCHHBIX
HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

101

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKHU U
e€ POJIb B pa3BUTHU COBPCMCHHBIX
HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

102

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKU U
eé POJIb B pa3BUTHU COBPCMCHHBIX
HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOT Uit

OBIIEE KOJIMYECTBO YACOB ITO

I[TPOTPAMME

102




