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HOACHUTEJIbBHAA 3AIINCKA

I'eometpust siBasieTCSl OHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpeIHEro oO0Iiero o0pa3oBaHMs, TaK Kak 00ECIEeUYMBAET BO3MOXKHOCTb M3YUEHHS
JUCLMIUIMH €CTECTBEHHO-HAYYHOU HAaIpaBJIEHHOCTH M MPEIMETOB I'yMaHUTapHOro Iukia. [IockoibKy Jormdeckoe MbllUIeHHE, (popmupyeMoe npu
M3Y4YEHUU OO0YYaroIIMMHUCS MOHSATHIHBIX OCHOB N€OMETPHUH, NMPU J0KA3aTEIbCTBE TEOPEM M MOCTPOEHUM LIETIOYKH JIOTMUECKUX YTBEPXKIACHUHU NpuU
pEeLIeHNN FeOMETPUYECKUX 3a/1a4, YMEHHE BBIJBUTATh U OIIPOBEPraTh TMIIOTE3blI HEMOCPEACTBEHHO HUCIIOJB3YIOTCS IIPU PELICHUHN 3a]a4 €CTECTBEHHO-
HAy4YHOTO IMKJIa, B YACTHOCTH (PU3MUECKUX 3a/a4.

Llens ocBoeHus mnporpamMmbl ydeOHOro Kypca «l'eomerpusi» Ha YriyONE€HHOM YpOBHE — pa3BUTHE WHIMBUAYAJIbHBIX CIIOCOOHOCTEH
oOyyaromuxcs NIpU HM3Yy4EHHH TEOMETPHM, KaK COCTaBIIAIOLIEH mpeaMmeTHoW obmacth «MaTtematnka M MH(pOpMaTHKa» dyepe3 oOecredeHue
BO3MO’KHOCTH NPHOOPETEHNs U MCIIOJIb30BaHUs 0oJjiee IiTyOOKMX reOMETPUUYECKUX 3HAHUH M NEMCTBUM, cieln(UYHBIX T€OMETPUU, U HEOOXOAUMBIX
JUIsl YCHEIHOTO MPOo(eCCHOHATIBHOIO 00pa30BaHysl, CBA3aHHOTO C MCIIOJIb30BAHUEM MATEMaTHKH.

[IpropuTeTHBIMH 331a4aMH Kypca FreOMETpUHN Ha yTiyOIEHHOM ypOBHE, PAaCIIUPSIONIMMY U YCUIUBAIOIIMMU Kypc 0a30BOTO YPOBHSI, SIBIISIOTCS:

paciiupeHue MpeACTaBICHUS O TI'EOMETPUM KaK YacTH MHUPOBOM KyIbTyphl U (OPMHUpOBAHUE OCO3HAHUS B3aUMOCBSI3HM T'€OMETPHH C
OKPYKaIOILIUM MUPOM;

(bOpMHpOBaHI/Ie MNpEaACTaBIICHUSA O INPOCTPAaHCTBCHHBIX (l)I/IpraX KaK O Ba)KHEHUIIIMX MaTeMaTHUYECKUX MOJCIIAX, IMO3BOJAOIIUX OIIMCHIBATH U
H3Yy4aTb pa3HbIC SABJICHUSA OKPYXKAOIICTO MHUPA, 3HAHUC MMOHSITUHHOTO aIrrapara 1o pasaciy «CTepeOMeTpI/IH» yqe6H0r0 KypcCa recOMCTpHUHu,

q)OpMI/IpOBaHI/IC YMCEHHA BJIAACThH OCHOBHBIMH IIOHATHAMHU O IIPOCTPAHCTBCHHBIX (I)I/Il"yan U HUX OCHOBHBIMH CBOﬁCTBaMH, 3HAaHHUC TCOPCM,
q)OpMyJ'I U YMCHHUC UX IPUMCHATDH, YMCHUSA JOKA3bIBATh TCOPEMbI U HAXOAUTh HCCTAHAAPTHBIC CII0CcOOBI PCUICHUA 3a/1a4;

(I)OpMI/IpOBaHI/Ie YMCHHA PpacCllO3HABATh Ha YCPTCIKAX, MOJACIIAX W B PCAJIbHOM MUPEC MHOIOTpAHHUKHW MW TCJIa BpallCHUA, KOHCTPYHPOBATH
TCOMETPHUUICCKUC MOJICIIN,

(bOpMI/IpOBaHI/IC NMNOHUMAaHHA BO3MOXHOCTH AKCHUOMATHYCCKOI'O IOCTPOCHUS MATCMATHYCCKUX TeOpr/'I, (I)OpMI/IpOBaHI/IC NIOHUMAHUA POJI
AKCUOMATHKU ITPU ITPOBCACHNUU paCCYH(I[eHHﬁ;



(dbopmMupoBaHHE yMEHHS BIAJECTh METOJAMH JOKa3aTelIbCTB W AJITOPUTMOB DPEUICHHS, YMEHHS WX IMPUMEHATh, MPOBOJUTH JOKa3aTeIbHBIC
paccyXJeHHs B XOJIE PEUICHUsI CTEPEOMETPUIECKUX 33a4 U 3aj1a4 C MPAKTHYECKUM CO/IepKaHreM, (POPMUPOBAHHE MTPEACTABICHHUS O HEOOXOJMMOCTH
JI0Ka3aTeJIbCTB MPU 000CHOBAHUM MAaTEMaTUUYECKUX YTBEP)KJIEHUH U pOJIM aKCHOMATUKH B MIPOBEICHUU JETYKTUBHBIX PACCYXKICHUI;

pPasBUTUC W COBCPHICHCTBOBAHWEC HWHTCIIJICKTYAJIbHBIX W TBOPYCCKUX CII0OCOOHOCTEM 06yqa}01111/1x051, IMO03HABaTEILHOM AKTUBHOCTH,
HUCCICAOBATCIIbCKUX yMCHHfI, KPUTHYHOCTHU MBIIIJICHUSA, MHTEPECA K U3YUCHUTIO T'COMCTPUU;

(dbopmupoBaHre (QPYHKIMOHAIBHONM TPAaMOTHOCTH, PEJIEBAaHTHON T€OMETpUHU: YMEHHUs paclo3HaBaTh MPOSBICHHS T€OMETPUUYECKHX MOHSTHIM,
00BEKTOB M 3aKOHOMEPHOCTEH B PEaJbHBIX >KU3HEHHBIX CUTYalUSX U MPHU U3YyYEHUM IPYTUX y4EOHBIX MPEAMETOB, MPOSBICHHS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEN, MOJICIIMPOBAHUS PEAIBHBIX CUTYallui, UCCIIEN0BaHNs IOCTPOEHHBIX MOJIENIEH, HHTEPIIPETALNN ITOTY4YEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COJIepXKaTeIbHBIMU JTUHUAMH yueOHoro Kypca «['eomerpusi» B 10 knacce siBnsitorcs: «IIpsiMble W TUIOCKOCTH B TPOCTPAHCTBEY,
«MHOTOrpaHHUKN», «BEKTOPBI 1 KOOPAUHATHI B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATUSMU», PEJICBAHTHHIMH T€OMETPUH Ha YriyOJEHHOM YpOBHE
o0yuenus B 10—11 kmaccax, OTHOCHUTCS KO BCEM COJIEPKATEIbHBIM JTMHHUSAM Y4eOHOTO Kypca, a (GOpMUPOBaHHUE JIOTUUECKUX YMEHHUIA pacipenemseTcs
HE TOJBKO MO COJAEp)KATEIbHBIM JIMHUSAM, HO U MO TrojaMm oOyueHus. ConaepikaHue oOpa30BaHMS, COOTBETCTBYIOUIEE IMPEIMETHBIM pe3yiabTaTaM
ocBoeHust denepanbHO paboyeil mporpaMMel, pacipeeEHHBIM 10 rojiaM 00y4eHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM,
MPUHIMIHAIBHBIM BOTIpocaM oOydaroluecs: 00palaiich HE0JHOKPATHO. DTO MO3BOJSET OPraHM30BaTh OBJIA/ICHUE T€OMETPUUECKUMH MOHITUIMH U
HaBbIKAMU TOCJEA0BATEIbHO U TMOCTYHATeNbHO, ¢ COOJIOACHHEM MPHUHIIUIA MPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYI0 CHUCTEMY
reOMETPUUYECKUX MPEACTABICHUN 00yJaromuXcsl, pacupss U yriryonsis e€, o0pasys IpoYHble MHOYKECTBEHHBIE CBA3H.

Hepexon K U3YYCHHUIO TCOMCTPHUU HaA YFJIY6J'IéHHOM YPOBHC IIO3BOJIACT:

CO3JaTh YCJIOBUA IJIA ,I[I/I(i)(l)epeHI_II/IaHI/II/I 06yquH$1, MMOCTPOCHUST MHAUBUAYAJIbHBIX O6p330BaTCJ'IbeIX nporpamm, o0ecrneyuTh er'IY6J'IéHHOC
HU3YUCHUC TCOMECTPUHN KaK COCTaBJISIOIICH yqe6H0r0 npeameTa ((MaTeMaTI/IKa»;

MOATOTOBUTH O0YYArOMIMUXCS K MPOJOJDKEHUIO H3yYeHUs] MaTeMaTUKH ¢ y4ETOM BbIOOpa Oyayriei nmpodeccun, obecneunBasi MPEeeMCTBEHHOCTh
MeXIy OOIINM U TTPo(dhecCuoHaIbHBIM 00pa30BaHUEM.

Ha uzydenue yueGHOro Kypca «I'eomerpusi» Ha yriyosnéHHoMm ypoBHe oTBoauTcsa B 10 kiacce — 102 yaca (3 yaca B HeJleno).



COJAEP/KAHUE OBYYEHUA

11 KIIACC

Tena ppamenust

[TonsTHS: MIMHApUYECKasi TOBEPXHOCTh, KOHMYECKask TIOBEPXHOCTb, chepruueckasi MOBEPXHOCTh, 00pasyrolire nopepxuocteil. Tena BpamieHus:
LHWIMHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. B3anmuoe pacnonoxenue chepbl U IIIOCKOCTH, KacaTelbHasl IIIOCKOCTh K cdepe. M300pakeHue ten
BpallleHUs Ha TUIOCKOCTH. Pa3BépTka nmmmuHapa u konyca. Cummerpust cepsl U mapa.

O6bEM. OcHOBHBIE CBOMCTBAa 00BbEMOB Ten. Teopema 00 00bEME MPSAMOYrOBHOTO TMapajuiesenuneaa u caeacTBus u3 He€. O0bEM mpsMon U
HAKJIOHHOW TIPU3MBI, IIHJIMHIPA, THPaAMHIBI U KOHYca. OOBEM I1apa v MIapoBOTO CErMEHTa.

KOM6I/IHaI_[I/II/I TEJI Bpalll€HUA U MHOI'OI'PAaHHHUKOB. HpI/ISMa, BIIMCAHHAA B HUJIMHAP, OIMMCAHHAA OKOJIO HUJIMHAPA. HepecequI/Ie C(bepbl H 1aiapa €
miockocThio. Kacanne mapa u C(l)epbl IUIOCKOCTRIO. IloHsATHE MHOT'OI'paHHHKa, OIIMCAHHOI'O0 OKOJIO C(l)epbl, C(l)epbl, BIIICAHHOM B MHOT'OI'PaAHHHUK WJIH
TCJIO BpalllICHUA.

[Inomaas MOBEPXHOCTH LMUIUHApA, KOHYyca, miuomanb cepbl u e€ yacteil. [logo6ue B mpoctpancTBe. OTHOLIEHHE OO0BEMOB, IUIOIIACH
noBepxHocTel 1moaooHbIX Quryp. IlpeobpazoBanue momodusi, romoreTusi. Pemienue 3aad Ha MIOCKOCTU C MCIHOJB30BAHUEM CTEPEOMETPUUYECKUX
METOOB.

HOCTpOCHI/Ie CeYeHU I MHOT'OTPAaHHUKOB MW TCJI BPAIICHHA: CCUCHUA HUIJIIMHIAPA (napanneano U TCPHCHAUKYIIAPHO OCI/I), CCUCHUS KOHYCa
(HapaJ'IJ'IeJ'ILHI)Ie OCHOBAHUIO H IMPOXOJAIIHEC YCPE3 BepI_HI/IHY), CCUCHUA IIapa, MCTOAbI MMOCTPOCHUS CEYCHMI: METO1 CJICA0B, METOJ BHYTPCHHCTO

MMPOCKTUPOBAHUA, METO/ IIEPCHOCA CGKYH.[Cﬁ IIIIOCKOCTH.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE



Bekrops! B ipocTpancTBe. Onepanuu HaJ BekTopamMu. BekTopHOe yMHOXKEHHE BEKTOpPOB. CBOMCTBA BEKTOPHOIO yMHOkeHHUs. [IpsimoyrosibHas
cucreMa KOOpAuHAT B mpocTpaHcTBe. KoopmuHatel BekTtopa. Paszmoskenuwe Bektopa mo 6asucy. KoopaumHATHO-BEKTOPHBI METOJ MpH PELICHUH
r€OMETPUUYECKHX 3a/1a4.

/{BUKeHNs B IPOCTPAHCTBE

JBuxenust npoctpanctBa. OroOpaxeHus. JBukeHuss u paBeHcTBO Quryp. OOmue cBoiicTBa ABMKEHHMNA. Bunbl ABMKEHMI: NapauieabHbINA
MEPEHOC, IIEHTPaIbHAs CHMMETPHS, 3epKalIbHasi CUMMETPHUsI, IOBOPOT BOKPYT mipsiMoid. [IpeoOpazoBanus nmogoous. [Ipsmas u chepa Diinepa.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O KYPCA «'EOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHcKoe BOCIIUTAHUE:

C(OPMHUPOBAHHOCTh I'PAXKIAHCKON MO3UIMK 00yJaroIIerocs Kak akTUBHOTO U OTBETCTBEHHOIO WIEHA POCCUHCKOro 00IIecTBa, MPEJCTaBICHHUE O
MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYP, SIBICHUH, Mpoueayp TpakJaHCKOro oduiecTBa (BbIOOPHI, OMPOCH U JIPyroe),
YMEHHUE B3aUMO/IHCTBOBATh C COLMAIBHBIMU HHCTUTYTaMHU B COOTBETCTBHMHU C UX (DYHKIMSIMU U Ha3HAYCHUEM;

2) IaTPHOTHYECKOE BOCIIUTAHHE:
c(OPMHUPOBAHHOCTh POCCUNUCKOM I'Pa)K1aHCKOW HMAEHTHYHOCTH, YBOKEHHUS K MPOLUIOMY M HACTOSIIEMY POCCHHCKOW MaTeMaTHKH, LIEHHOCTHOE

OTHOIICHHUE K JOCTUKCHUAM pOCCHfICKPIX MaT€MaTUuKOB U pOCCHﬁCKOﬁ MaTeMaTHU4eCKOi IIKOJIBI, UCITOJIB30BAHHUE 3TUX JIOCTH)KEHUH B APYrux HayKax,
TCXHOJIOTHAX, C(I)Can O9KOHOMUKH,;



3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX LIEHHOCTEH pOCCHICKOro HapoJia, CPOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOIO MOBEACHHUS, CBSI3aHHOIO C
MPAKTUYECKUM MTPUMEHEHHEM JOCTIKCHUN HAYKH H JIESITEIHbHOCTHIO YUEHOTO, 0CO3HAHME JIMYHOTO BKJIAJA B MO CTPOCHHUE YCTOWYMBOTO OYIYIIEro;

4) acTeTHYEeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYAs ACTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, PEIICHHH, PaCCYXJEHUH,
BOCIIPUMMYHMBOCTh K MATEMATUUYECKUM ACTIEKTAM PA3JIUYHBIX BUJOB UCKYCCTBA;

5) ¢pu3nueckoe BoCIUTaAHHE:

chOpMHUPOBAHHOCTH YMEHHSI MPUMEHATh MaTeMAaTHUECKHE 3HAHWS B HMHTEpecax 3J0pOBOTO M 0e30macHOro obpasa jKW3HH, OTBETCTBCHHOEC
OTHOIIICHHE K CBOEMY 370POBBIO (370pOBOE MHTAaHWE, COATAHCHPOBAHHBIA PEKUM 3aHATHH M OTIbIXa, PErysipHas (U3MUECKash aKTHBHOCTH),
(bu3HIecKoe COBEPIICHCTBOBAHNE MTPH 3aHATHAX CIIOPTUBHO-03I0POBUTEIHHOM JAEATETBHOCTHIO;

6) Tpy/10BO€ BOCIIUTAHME:

TOTOBHOCTh K TPY/IY, OCO3HAHHE IEHHOCTH TPYIOJIOOMS, MHTEPEC K PasMuHbIM chepaM MpopeCcCHOHANIBHON IeATeTbHOCTH, CBSI3aHHBIM C
MaTeMaTHKOW M e€ TMPHIOKEHHAMH, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP Oymyiield Mpodeccuu W peaar30BBIBATH COOCTBEHHBIE KU3HCHHBIE
IUTIAHbI, TOTOBHOCTh M CIIOCOOHOCTH K MaTEMaTHYECKOMY OOpa30BaHUIO U CaMOOOPa30BaHMIO HA MPOTSHKCHUU BCEH KHU3HH, TOTOBHOCTH K aKTHBHOMY
YYaCTHIO B PELIEHUH MPAKTHYECKUX 3a/[a4 MATEMAaTHYECKOM HAIIPABICHHOCTH;

7) 9KOJIOTHYECKOE BOCITUTAHHE:

cOPMUPOBAHHOCTh IKOJOTMYECKOW KYyJIbTYphI, MOHMMAHHE BIMSHHUS COIHATBHO-IKOHOMHYECKAX MPOIIECCOB HA COCTOSHHE MPHPOIHON M
COIIMAJIBHOM Cpe/ibl, OCO3HAHWE IIOOATBLHOTO XapaKTepa SKOJOTMYECKHMX MPOOJeM, OpPHEHTAIlMS Ha MPUMEHCHHE MAaTeMaTHUYCCKUX 3HAHHWM IS
pelieHns 3a1a9 B 001aCTH OKPYXKAIOIIeH Cpe/ibl, INIAHUPOBAHKE MMOCTYIIKOB U OIEHKH WX BO3MOJKHBIX MOCIEACTBHN JJIsI OKPYXKAIOIIEeH CPE/IbI;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

C(bOpMI/IpOBaHHOCTB MHPOBO33pCHHA, COOTBCTCTBYIOILICTO COBPEMCHHOMY YPOBHIO Pa3BUTUSA HAYKH H O6H.[CCTBCHHOI>1 IMMPAaKTUKH, TTOHUMAHUC
MaTeMaTHU4eCKOM HAyKH KaK C(I)CpBI YeJIOBEUYECKOM ACATCIBbHOCTH, OTallOB eé pa3BUTHA U 3BHAYUMOCTH I pa3BUTHUA HUBUIIU3AIIUHU, OBJIAACHUC A3BIKOM



MaTeMaTUKH M MaTeMaTHYEeCKOU Ky_HBTypOI\/JI KakKk CpCACTBOM IIO3HAHUA MHUPA, TOTOBHOCTHL OCYHICCTBJIATH IMPOCKTHYIO W HMCCIICAO0BATCIILCKYIO
ACATCIIBHOCTD MHAUBUAYAJIbHO U B I'PYIIIC.

METAINIPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble jJornueckue neicTBus:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMAaTHUYECKUX 0OBEKTOB, TOHATHH, OTHOIIICHUH MEXIY OHATHIMH, POPMYITUPOBATH
OTpe/ieTICHUs TIOHATHI, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(PUKaIiyi, OCHOBAHUS JJIsi 0O00OIIECHHs U CPAaBHEHHS, KPUTEPUHU MTPOBOIUM OT'O

aHajm3a;

BOCIIpMHUMAThb, (bOpMyanOBaTB n Hp606pa3OBBIBaTB CYXKACHHUA: YTBCPAWUTCIBHBIC W OTPULATCIIBHBIC, CAWMHHUYHBIC, YaCTHBIC H O6H_II/IC,
YCIIOBHBIC,

BbIABJIATD MATCMATHYCCKHUEC 3aKOHOMCPHOCTH, B3aUMOCBA3HU WU IIPOTHUBOPCUHUA B (1)aKTaX, JaHHBbIX, Ha6J'IIOI[eHI/I$IX " YTBCPKIACHUAX, IpCJIaraTb
KpUTCPpUHU OJIA BBISIBJIICHHA 3aKOHOMepHOCTCﬁ n HpOTHBOpC‘IHﬁ;

ACJIaTh BbIBOABI C UCIIOJIb30BAHHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U UHAYKTUBHBIX YMO3aKJ'IIO‘-IeHI/II\/'I, YM033.KJIIOIICHI/II>'I 110 aHAJIOT'UH,

MNpOBOAUTE CAMOCTOSTCIBHO AOOKAa3aTCIbCTBA MATCMATHUYCCKUX yTBep)KI[eHI/Iﬁ (HpSIMBIe n OT HpOTI/IBHOFO), BBICTpanBaTh aprymeHTAIuIo,
MMPUBOJUTH ITPUMCPBI U KOHTPIIPUMCEPHI, 000CHOBBIBATH COOCTBEHHEIC CYXXIACHHUA U BbIBO/JBI;

BBIOMpATh CHOCOO perieHus: yueOHOHM 3ahauM (CpaBHUBATh HECKOJIbKO BApUAHTOB peEIIEHUs, BbIOMpaTh Haubojiee MOJIXOAALINH ¢ yd4ETOM
CaMOCTOSITENILHO BBIJIEJIEHHBIX KPUTEPUEB).



ba3oBble nucciienoBareibCcKHe JeicTBUA:

MCIIOJIH30BATh BOMIPOCH! KaK MCCIIEA0BATEILCKUN WHCTPYMEHT MO3HAaHUsA, (JOpMYyIHpPOBATh BOMPOCH, (PUKCUPYIOIINE TPOTHBOPEUHE, TPOOIEMY,
yCTaHaBJIMBATh UICKOMOE U IaHHOE, (JOPMUPOBATH THUIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UIUIO, MHEHHE;

MMpOBOANUTE CAMOCTOATCIIBHO CHJ'IaHI/IPOBaHHBII\/JI OKCIICPUMECHT, HCCICAOBAHHUE 110 YCTAHOBJICHHIO 0COOCHHOCTEH MaTeMaTH4YCCKOTO O6’B€KTa,
SABJICHHS, IPOLECCA, BBISABJICHUIO 3aBHCHUMOCTEH MCKIOY O6’I)CKTaMI/I, SABJICHUAMU, IPpOLECCaMU;

CaMOCTOSITENIFHO  (OPMYTHPOBATh OOOOIICHUS M BBIBOABI IO pe3yJbTaTaM MPOBEAECHHOTO HAOMIOACHUS, HWCCIEAOBaHUS, OICHUBAThH
JIOCTOBEPHOCTH TIOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 000O0IIECHUI;

IMPOTrHO3UPOBATH BO3MOXKHOC Pa3BUTUC ITPOIECCA, a TAKIKC BbIJIBUTAThb ITPEAIIOJIOKCHUA O €0 Pa3BUTHU B HOBBIX YCJIOBUAX.
Pabora ¢ undopmanmeii:
BBISBIIATH Ae(pULIUTHI HHPOPMALIUY, JAHHBIX, HEOOXOJUMBIX JUIsl OTBETA HAa BOIIPOC U JJISl PELICHUS 3a/1a4H;

BbIOMpATh MHGPOPMAIMIO W3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAIM3HPOBATh, CHCTEMATH3UPOBATh W HUHTEPIPETUPOBATH HH(OPMALHIO
Pa3IMYHbBIX BUJOB U (POPM MpEICTABICHHUS;

CTPYKTYpPUPOBATh UH(OPMALIKIO, TPEJICTABIIATH €€ B pa3IMUHbIX (hOpMax, UIUTFOCTPUPOBATH I'pauUecKH;

OIICHUBATh HAIEKHOCTh I/IH(1)OpMaI_II/II/I 110 CaMOCTOATCIIBHO C(bOpMy.]II/IpOBaHHHM KpUTCpUSM.

KoMMmyHukaTuBHbIe YHUBEpcaibHbIe yueOHbIe elicTBUS
Oo0menune:

BOCIIPUHUMATDH U (I)OpMy.TII/IpOBaTB CYXXKICHHUA B COOTBCTCTBHUU C YCIOBUAMU U LCTIAMU O6H_[CHI/I$I, SICHO, TOYHO, 'PaMOTHO BBIpaXXaTbhb CBOIO TOYKY
3pCHUA B YCTHBIX U IIUCBbMCHHBIX TCKCTAX, JaBATh MMOSACHCHUS 110 XOAY PCIICHUA 3a/la4, KOMMCHTHUPOBATDH HOJ'Iy‘-ICHHBIﬁ PE3YJIbTAT,;



B X0JI¢ 00CYXKJICHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOU TeMBbI, MPOOIEMBI, PEIIaeMOi 3a7auu, BHICKa3bIBATh WJICH, HAIICICHHBIC HA
MOMCK PEIICHHUS, COMOCTABISATh CBOM CYXKACHHUS C CYXKJICHUSMU JPYTUX YYaCTHUKOB JIMAjiora, OOHAPYKHBATh pa3lIMuue U CXOJACTBO TO3UIIUH, B
KOPPEKTHOH (hopMe GOopMyTHUPOBATH PA3HOTIIACHS, CBOY BO3PAXKCHHS;

MIPEJICTaBIATh PE3yJbTaThl PELIEHUs 3a7aud, SKCIIEPUMEHTA, UCCIIEJOBAHMS, MPOEKTa, CaMOCTOSATEIbHO BBIOUPATh (OpMAT BBICTYIUIEHUS C
y4€TOM 3ajjau MPE3EeHTALUU 1 OCOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHble yHUBEpCcaIbHbIE YUeOHBbIE 1eliCTBUA
Camoopranuszanms:

COCTaBJIATH IJIaH, AJITOPUTM DPELIECHUS 3a/lauM, BHIOMPATh CIOCO0O perieHusl ¢ y4ETOM UMEIONINXCS PECYpPCOB UM COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHH ¢ y4ETOM HOBOM HH(OpMALIUK.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

BJIaJACTh HaABBIKAMHU IMO3HaBaTCIILHOM pe(bJ'IeKCI/II/I KakK OCO3HaHus COBEpIIaCMbIX ,I[CI\/'ICTBI/Iﬁ MU MBICIIMTCIIBHBIX IPOLECCOB, NX PE3YJIbTAaTOB,
BJIaACTH criocodamMu CaMOITPOBEPKH, CAMOKOHTPOJIA ITPpoLecca U peE3yiibTaTa pCIICHUA MaTeMaTH4eCKOi 3aJa4u,

npeaABUACTL TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTH IIpU PCIICHUH 3aJladv, BHOCHTb KOPPCKTUBBI B HACATCIIBHOCTL Ha OCHOBC HOBBIX
O6CTOHTCJ’IBCTB, JaHHBbIX, Haﬁ,[[eHHHX OIJ_II/I6OK, BBIAIBJICHHBIX pr,HHOCTGﬁ;

OILIEHUBATh COOTBETCTBUE pe3yjbTaTa LEIM U YCIOBHUSM, OOBSICHATH NPUUYMHBI JOCTHXKEHUS WM HEIOCTHKEHUS Pe3yJbTaToB JAEATEbHOCTH,
HaXO0JIUTh OIIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAA IeATEeIbHOCTD:
MMOHUMATh U UCTIOJB30BATh MPEUMYIIECTBA KOMAH/IHON 1 WHIUBUIYAILHON PaOOTHI MPU PElICHUH YUeOHBIX 3a/1a4, MPUHUMATH I1e]Ib COBMECTHOMN

JeSITeNFHOCTH, TUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOW pabOThI, pacmpelneisiTh BUABI paboT, JOrOBapUBAThHCS, OOCYKIATh MPOIECC U PE3yiIbTaT
paboTel, 000011aTH MHEHHSI HECKOIBKUX JTFO/ICH;



Y4acTBOBATh B TPYNIOBEIX (hopMax paboThl (0OCYXIeHHsI, 0OMEH MHEHHUI, «MO3TOBBIE IITYPMbD» M HHBIC), BHITIOJIHATH CBOIO YacTh pabOTHI U
KOODAMHUPOBATh CBOW JEHCTBUS C JPYTUMH WICHAMH KOMaHbBI, OLEHHBATh KAdeCTBO CBOErO BKJIAJAa B OOMIMIA MPOIYKT IO KPHUTEPHSM,
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aHMOJCHCTBHS.

HNPEIMETHBIE PE3YJIBTATbBI

K xoniy 11 kiacca oOydaromuiicss HAyIUTCS:

cBOOOJTHO OTIEPHPOBATH TOHSATHIMH, CBI3aHHBIMHU C IFJIUHAPHYECKON, KOHNIECKOH B CHEPUIECKOM MMOBEPXHOCTIIMH, OOBSCHATH CIIOCOOBI MOTYyYCHHUS;
OTIEPHPOBATH TIOHATHIMH, CBSI3aHHBIMH C TeJIAMH BPAISHHS: IWIHHAPOM, KOHYCOM, chepoit 1 Imapom;

pacro3HaBaTh Tesa BpamieHus (IWIMHAP, KOHYC, cdepa U map) U 0OBIACHITH CIIOCOOBI TIOJIYUSHHS TEJl BPAIICHHUS,

KJIaccu(UIMPOBATh B3AUMHOE PACIIONIOKEHHE C(hEephl U TUIOCKOCTH;

BBIUMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TENl BpamleHHs, OObEMBI M IUIOMIAJH I[MOBEPXHOCTEH MHOTOTPAaHHHKOB W TeNl BpPAIICHUS,
TEOMETPUYECKUX Tell C MPUMEHEHHEM (HOpMYIT,

CBOOOJTHO ONEPUPOBATh MOHSATHIMH, CBS3aHHBIMH C KOMOWHAITUSIMH TEJ BpAllleHHs W MHOTOTPAaHHHKOB: MHOTOTPAaHHHMK, BIIMCAaHHBIH B chepy U
OIHMCAHHBIN 0KOJIO cephbl, chepa, BIMCAHHAS] B MHOTOIPAHHHUK HMJTH TEJIO BPAIICHUS;

BBIUMCIIATH COOTHOILICHHS MEXTy TUIOIIASIMH ITOBEPXHOCTEH 1 00BbEMaMHU TIOJJOOHBIX TEIT;

n300pakaTh U3ydaeMbie (UTYpbI, BBIOJIHATEH (BBIHOCHBIC) IUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTBIX 00BEMHBIX (UTYp: BHJ CBEPXY, COOKY, CHH3Y,
CTPOMTH CCUCHHS TEJl BPALLICHHUS;

W3BJIEKAaTh, HHTEPIPETUPOBATH U TIPE0OPa30BhIBaTh MHPOPMAIUIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPECTaBICHHYIO Ha YepTexaXxX H
PHUCYHKAX;

CBOOOJHO OTEPUPOBATH OHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHATH OTNEPaIMK HaJl BEKTOPaMHU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;

penaTh reOMeTpUYECKUe 3aa4i Ha BHIYHUCICHHUE YTII0B MKy IPSIMBIMU U TUIOCKOCTSIMH, BEIYUCIICHHE PACCTOSIHUN OT TOYKHU JI0 TJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a TIPH PEIICHUN;

CBOOOJHO OTEPUPOBATH MOHATUSAMU, CBSI3aHHBIMHU C ABM)KCHHEM B MTPOCTPAHCTBE, 3HATH CBOWCTBA JABMIKECHUI;



BBITIOJTHATH M300paKEHNSI MHOTOT'PAHHUKOB M TEJ BPAILICHHS MPU MapaJlIeIbHOM MEPEHOCE, IEHTPAITHbHOM CHMMETPHUH, 3€PKATBHON CUMMETPUHU, TIPU
MTOBOPOTE BOKPYT MPSMOH, mpeoOpa3oBaHus MOA00uS;

CTPOUTH CEYEHHUsI MHOTOTPAHHUKOB U TEJ BPAIICHHS: CEUCHHS IWIMHAPA (TapajyieIbHO U MEPIEHIUKYISIPHO OCH), CEUCHUsI KOHYca (TapalijiesibHbIe
OCHOBAHHIO U MTPOXO/ISIINE YEPE3 BEPIINHY), CEUCHHUS 111apa;

KCIMOJIb30BATh METObI IOCTPOEHHUS CEUEHUI: METO/T CJIEI0OB, METOJl BHYTPEHHETO MTPOEKTUPOBAHUS, METO]T IEPEHOCA CEKYILIEH TIIOCKOCTH;
JIOKA3bIBATh TEOMETPUYECKUE YTBEPKICHHUS;

MPUMEHSATh TEOMETpUUECKHe (aKThl IJIsi PEIICHHS CTEPEOMETPHUYECKUX 3a/ad, MPEANojararoiiiX HECKOJbKO IIaroB pEIIeHHs, €CIU YCIOBHUS
MIPUMEHEHHUSI 3a]aHbI B SIBHOUM M HESIBHOU (hopMme;

pelaTth 3a/layv Ha JOKa3aTeJIbCTBO MAaTEMaTUHYECKUX OTHOIIEHU U HAXO0KICHHE T€OMETPHUUECKUX BEJIUYNH;

MPUMEHATH MPOrPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI P PEIICHUH CTEPEOMETPUUECKUX 3a]1a4;

MPUMEHATHh TOJYYEHHBIE 3HAHHWS HAa MPAKTHKE: CPaBHUBATh, aHAJIU3MPOBATh U OLICHUBATH PEAJbHBIE CUTYallUH, IPUMEHSTh MU3YYCHHBIE TMOHSTHS,
TEOPEMBI, CBOWCTBA B MPOIIECCE MOWCKA PEIICHHUs] MaTeMaTHYECKH CHOPMYIUPOBAHHON MPOOJIEMBI, MOJECTUPOBATh PEallbHbIE CHUTYallud Ha SI3BIKE
TreOMETPHH, UCCIIE0BATh MOCTPOCHHBIE MOJIENIN C MCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUI U TEeopeM, armapara aiareopbl, pemarh NpakTHuye CcKue
3a/1auy, CBA3aHHBIE C HAXO0K/IEHUEM I€OMETPUYECKUX BEJINYMNH;

MMETh MPEJCTaBIIeHNsI 00 OCHOBHBIX ATANax pa3BUTHs T€OMETPUHU KaK COCTABHOM YacTu (PyHIaMEHTa pPa3BUTHSI TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
11 KJIACC

Ne  HaumeHoBaHHe pa3zenoB ¥ TEM IIPOTPAMMBbI
n/m

1 AHanuTn4eckas reoMeTpus

2 [ToBTOpEHUe, 0000IICHNE U CHCTEMAaTU3AIUS
3HAHUM

3 O0BEM MHOTOTpaHHUKA

4 Tena Bpamenus

5 [Tnomaayn moBepXHOCTH U 0OBEMBI KPYTIIBIX
Ten

6 JIBroKeHUS

7 [ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AITHS
3HAHUU

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

Bcero

15
15

17
24
9

17

102

KomnnuectBo yacos

KontponbHsble
paboThl

1
1

IIpakTrnueckue
paboTsl

OnexTpoHHbIe (IU(MPOBHIE) 00pa30BaTEIBHBIC
pecypcsl



IIOYPOYHOE II'TAHNPOBAHUE

11 KJIACC
Ne Tema ypoxka KonnyecTBo 4yacos [Hara DneKTpOHHbIE IU(PPOBBIE
n/m Bcero Konrtponbubie [Ipaktuueckue H3YICHHA 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThl
1 TloBropenue Temsl "KoopauHaTsl BEKTOpa Ha MIIOCKOCTH U B 1
IIPOCTpaHCTBE"
2  TloBtopenue Temsl "CraysipHOE TIPOU3BEICHHE BEKTOPOB"
3  IloBtropenwue Tembl "BeruciieHne yria Mexay BEKTOpaMH B 1
npocrpanctae"
4 TloBTOpeHue Tembl "YpaBHEHHE IPAMOH, MPOXOAIICH Yepe3 IBe 1
TOYKH"
5  VYpaBHeHHE IJIOCKOCTU, HOPMaJjb, yPABHEHUE INIOCKOCTH B oTpe3kax 1
6  VYpaBHeHHE IIJIOCKOCTU, HOpMajb, yPABHEHUE INIOCKOCTH B oTpe3kax 1
7  BexkTopHOE NMpou3BeIcHNE 1
8  JluneliHble HEPABEHCTBA, JMHEHHOE MPOTPaMMUPOBAHUE 1
9  JluHeiliHble HEpaBEHCTBA, JIUHEHHOE IPOTPaMMUPOBAHHE 1
10 AsxanuTHyeckue METOJbl pacyéra yria Mexay MpsIMbIMU B 1
MHOTOI'paHHHKaX
11 AxanuTHyeckue METOJbl pacuyéra yria Mexay IUIOCKOCTSAMHU B 1
MHOTOI'paHHHKaX
12 ®opmyna paccTOSHUS OT TOUKHU J0 TJIOCKOCTH B KOOPAWHATAX 1
13 HaxosaeHue pacCTOSHUM OT TOYKH JI0 MIOCKOCTH B KyOe 1
14 Haxo’JeHue pacCTOSHUM OT TOYKH J0 MIOCKOCTH B PAaBUIIbHOM 1
nupamuie

15 KounrpoabHas padorta "AHanuTuyeckas reoMmeTpus’ 1 1



/o

16
17
18

19
20
21

22

23

24

25

26

27

28

29

30

Tema ypoxka

CeueHunss MHOTOTPAHHUKOB: CTaHAaPTHBIE MHOTOTPAHHUKHI
CeueHunss MHOTOTPAHHUKOB: METO/T CJIE/IOB

CeueHusi MHOTOIPAaHHUKOB: CTaHAAPTHBIE INIOCKOCTH, IIEPECEUCHUS
MPSIMBIX U IJIOCKOCTEN

[TapannensHbIe NPAMBIE U IJIOCKOCTH: MTApaUIeIbHbIE CEYEHUS
[TapannensHbIE NPAMBIE U INIOCKOCTH: PACYET OTHOILICHUH

Hapannem)HHe MMPAMBIC U IJIIOCKOCTH: YIJIBI MEXKITY
CKpCIIUBAOIIUMHUC ITPAMBIMUA

[lepnienuKkynspHbIE MPsIMbIE U TUIOCKOCTH: CTaHAAPTHBIE Mapbl
MEPIEeHIUKYISAPHBIX INIOCKOCTEH U MPSIMBIX, CHMMETPUU
MHOTOTPaHHUKOB

[lepnieniukynspHbIe MPsIMbIE U TUIOCKOCTH: TEOPEMa O Tpex
MePIeHIUKYIIApax

[lepnieniuKynsapHbIE MPSAMBIEC U IUIOCKOCTH: BBIYUCICHUS JJIUH B
MHOTOTPaHHUKAX

[ToBTOpEHUE: IUIONIAIM MHOTOYTOJIBHUKOB, (DOPMYJIBI JIst
TJI0IA IeH, COOOPaKEHMS 101001

[ToBTOpEHUE: IUIONIAIM MHOTOYTOJIBHUKOB, (DOPMYJIBI JIst
IO IeH, COOOPaKEHHMS 110 100U

[ToBTOpEHUE: MIIOMIAN MHOTOYTOJILHUKOB, (DOPMYIIBI [T
ionaaen, cooopakxeHus moa00us

[Tnomaau cedeHniit MHOTOTPaHHUKOB: TIONIAN TIOBEPXHOCTEH,
paspe3aHusi Ha YacTH, COOOpaskeHus I0I00us

[Tnomaau cedeHnii MHOTOTPAaHHUKOB: TIONIAHN TIOBEPXHOCTEH,
paspe3aHusi Ha YacTH, COOOpasKeHuUs I0I00us

KonTtponsHas padota "[loBTOpeHnEe: MHOTOTpaHHUKH, CEYCHUS
MHOTOTPaHHUKOB"

KomnnuectBo yacos

Bcero KoHTtposbHBIE
paboTsl

IIpakTnueckue
paboThI

Hata DneKTpoHHbIE HU(POBBIC
U3y4eHUs] 00pa30BaTEIbHbBIE PECYPCHI



/o

31
32
33

34

35
36

37
38

39

40

41

42

43
44

45

46

Tema ypoxka

O6bEM Tenma. O0BEM PSIMOYTOJIBHOTO Mapajuiesienumea
3amaun 00 yIBOEHUHU KyOa, O KBaJpaType Ky0a; 0 TPUCEKIMHU yria

CrepeoMeTrpHuueckre 3a/1auu, CBA3aHHbIE C 00bEMOM
MPSIMOYTOJIBHOTO Napajuiesenunea

[Ipuknanxeie 3a1a4n, CBsI3aHHBIE C BRIUUCIEHHEM 00BEMA
IIPSIMOYTOJIBHOTO NapaJuIeIeuIe1a

OO6BEM MPAMOI TPU3MBI

CrepeomMeTprieCcKue 3a/1a4M, CBI3aHHBIEC C BEIYMCIIEHUEM 00BEMOB
NPAMOUN MPHU3MBbI

[Ipuknanueie 3a1a4u, cBsI3aHHbIE C 00BEMOM IPSIMON TTPU3MBI

Brruncnenue 060bEMOB TeI ¢ TOMOIIBIO ONIPEAEIEHHOIO HHTErpaa.
O0BEM HAKIIOHHOM MTPU3MBI

Berurcienne 00bEMOB TeJT ¢ IOMOIIBIO ONPEICIEHHOIO HHTErpaia.
O06BEM TUpamMuIbI

dopmyna 00béMa nmupamuabl. OTHOIIEHHE 00BEMOB ITUPAMHU/T C
o0IIUM YoM

®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MUPAMHUJL C
o0IIUM YoM

CTepeOMeTpI/I‘IGCKI/IC 3aJa4u, CBA3aHHBIC C 00BEMaMH HAKJIOHHOM
IIPpU3MBbI

CTepeOMCTpI/I‘-IeCKI/Ie 3aga4u, CBA3aHHBIC C 00BEMaMH IMUpaMUJIbl

[Tpuknanueie 3anaun o Teme "OOBEMBI TeN", CBA3aHHBIE C 00BEMOM
HAaKJIOHHOUM IIPU3MBI

[Mpuknanueie 3anaun mo Teme "OOBEMBI TeN", CBA3aHHBIE C 00BEMOM
MU PAMH/IBI

HpI/IMeHCHI/IC 00bEMOB. Briunciienue PACCTOAHUA 10 IIIOCKOCTHU

KomnnuectBo yacos

Bcero KoHTtposbHBIE
paboTsl

IIpakTnueckue
paboThI

Hata DneKTpoHHbIE HU(POBBIC
U3y4eHUs] 00pa30BaTEIbHbBIE PECYPCHI



/o

47
48

49

50

51
52
53
54
55

56

57
58
59
60

61

62
63
64

Tema ypoxka

KonTponsnas pabora "O6béM MHOTOTpaHHUKA"

Hunuaapuyeckas MoBepXHOCTh, 00pa3yoliye HUINHIPUIECKON
ITOBEPXHOCTH

Huwmnap. Ipsmoit kpyroBoit nunuHap. 11nomane noBepxHocTu
HWIHHAPA

Konnueckast HoBepXHOCTh, 00pa3yromire KOHUYECKON MOBEPXHOCTH.

Konyc

CedeHne KOHyca IITOCKOCThIO, MapaJIETbHOM MNIOCKOCTH OCHOBAHUS
VYceu€nnsiii konyc. M300paxkeHne KOHYCOB U YCEUEHHBIX KOHYCOB
[Tnomaaps 60KOBOM MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH KOHYCA
[Tnomaaps 60KOBOY MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH KOHYCA

CTepeOMeTpI/I‘IeCKI/Ie 3aJa41 Ha A0Ka3aTCIbCTBO U BBIYHMCIICHUC,
IMOCTPOCHUEM CeueHHI HUJIMHJpA, KOHYyCa

CTepeOMeTpI/I‘IeCKI/Ie 3aJa41 Ha A0Ka3aTCIbCTBO U BBIYHMCIICHUC,
IMOCTPOCHUEM CeueHHI HUJIMHJApA, KOHYyCa

[TpuknaaHbie 3aa4u, CBSI3aHHBIC C IHITUHIIPOM

[TpuknaaHbie 3aa4u, CBSI3aHHBIC C IHITUHIIPOM

Cdepa u map

[epeceuenue chepbl u mapa ¢ mwiockocteo. Kacanue mapa u
cdepsbl IoCKOCThI0. Bua n n3obpaxenue mapa

Ilepeceuenue cepsl 1 mapa c mwiockocteto. Kacanue mapa u
cdepsl II0CKOCThI0. Bua n n3o0paxenue mapa

VYpasuenune chepsl. [Inomans chepsl u e€ yacteit
Cummetpus cdepsl 1 mapa

CTepeOMeTpI/I‘-ICCKI/IC 3aJa4M Ha J0Ka3aTCJIbCTBO U BBIYHMCIICHUC,
CBsA3aHHBIC CO C(bCpOﬁ " mapom, NnMoCTpoCHUECM X CEUCHUI

Bcero KoHTtposbHBIE

[ R =

R

KomnnuectBo yacos

paboTsl
1

IIpakTnueckue
paboThI

Hata DneKTpoHHbIE HU(POBBIC
U3y4eHUs] 00pa30BaTEIbHbBIE PECYPCHI



/o

65

66
67

68
69
70
71
72
73

74
75

76

77

78

Tema ypoxka

IIIIOCKOCTBIO

CrepeoMeTpHuueckre 3a1aui Ha J0Ka3aTeJIbCTBO U BHIYHUCIICHHE,
CBSI3aHHBIE CO c(hepoit U mapom, MOCTPOCHUEM UX CEUCHHI
IJIOCKOCTBIO

[Ipuknagaeie 3a1a91, CBSI3aHHBIE CO cPepoit U Imapom

[ToBTOpEHME: OKPYKHOCTH Ha INIOCKOCTH, BEIYMCIICHUS B
OKPYXHOCTH, CTaHapTHBIE TI0I00Ms

Paznuunple kKOMOWHAIIMY TEJ BPAIIEHUs] 1 MHOTOTPAaHHUKOB
3agaun o TeMe ""Tena u MOBEepXHOCTH BpallleHus "

3agaun o TeMe ""Tena u MOBEepXHOCTH BpallleHus "
KonTtponbHas padoTa "Tena u moBepXHOCTH BpamieHus"
O6béM mumuHApa. Teopema 06 00bEME PSIMOTO MUITUHIPA

Brraunciienue 00EMOB TeIT ¢ MOMOIIBIO OTIPEACTIEHHOTO HHTETpaIa.
O0BEM KOHYCa

[Tmomraau 60KOBOM M MOJTHOM MOBEPXHOCTH KOHYCA

CTepeOMCTpI/I‘IeCKI/IC 3aJa4u, CBA3aHHBIC C BBIYMCIICHUEM 00BEMOB
HUJINHApPA, KOHYCa

[Tpuknagaeie 3agaun 1mo Teme "OOBEMBI 1 TJIOMIAAN TIOBEPXHOCTEH

n

TCI

O06béM 1mapa u mapoBoro cexkropa. Teopema 06 00BEMe mIapa.
[Tnomans chepsl. CTepeoMeTprueckre 3aauu, CBI3aHHBIE C
BBIYHCIIEHUEM 00BEMOB I11apa, APOBOTO CETMEHTA U IIIapOBOTO
CeKTopa

[Mpuknanueie 3ana4yn mo Teme "OO0BEMBI Ten", CBSI3aHHBIE C 00BEMOM
mapa u miomassio chepbl. COOTHOMIEHUS MEXTY TUTOIIAASIMU
MOBEPXHOCTEH U 00bEMAaMHU MTOT0OHBIX TEI

Bcero KoHTtposbHBIE

[ T = Y SV SN

[EEN

KomnnuectBo yacos

paboTsl

IIpakTnueckue
paboThI

Hata DneKTpoHHbIE HU(POBBIC
U3y4eHUs] 00pa30BaTEIbHbBIE PECYPCHI



/o

79

80

81

82

83
84
85
86

87

88

89

90

Tema ypoxka

[TonoGHble Tena B mpocTpaHcTBe. M3MeHneHne 00bEéMa pu o 1001H.

CrepeoMeTpHuueckre 3aJ1aul, CBA3aHHbIE C BHIYMCICHHEM 00bEMOB
TeJ ¥ TUIOIAJEeH IOBEPXHOCTEMN

KonTponsnas pabora "[1no1maamn noBepXHOCTH U 00bEMBI KPYTIIBIX
Ten"

JIBukenus npoctpancTBa. OtoOpakeHus. J[BHKEHUS U paBEHCTBO
¢uryp. O6mue cBONCTBa IBMKEHUIN

Buabl nBukeHMil: mapauienbHbIN NEPEHOC, [IEHTpaIbHAS
CUMMETpPHUS, 3€pKaJIbHAsi CAMMETPHSL, TOBOPOT BOKPYT MPAMOM

[IpeobpazoBanus nonoous. [psimas u chepa Ditnepa
I'eomeTrpuueckue 3aaun Ha IPUMEHEHUE IBUYKEHUS
Kontponbras padoTa "BekTopsl B mpocTpancTse”

O6o6matomee moBTopeHue 11 MOHATHIA 1 METOJIOB Kypca
reomerpun 10—11 kinaccoB, cucremaTusanusi 3SHaHUM:
"[TapannenbHOCTh NPSAMBIX U TUIOCKOCTEN B MpOCTpaHCcTBE"

O6o6maromniee noproperue 11 noHsTH U METOJOB Kypca
reomerpun 10—11 kinaccoB, cucremaTusanus 3HaHui: "BekTophl B
npocrpanctae"

O6o6maromniee noproperue 11 noHsTHI U METOJOB Kypca
reomerpun 10—11 kaccos, cuctemarusanys 3HaHUN: "BekTopsl B
nmpocrpaHcTae”

O6o6maromiee moproperre 11 noHATHI 1 METOJIOB Kypca
reomerpun 10—11 kiaccoB, cuctemarusanus 3HaHui: "O6bemM
MHOTOTpaHHHUKa"

O6o6maromiee noBroperre 11 moHsATHI 1 METOJIOB Kypca
reomerpun 10—11 kiaccoB, cucremarusanus 3Hanui: "OobemM
MHOTOTpaHHHUKa"

Bcero KoHTtposbHBIE

R

KomnnuectBo yacos

paboTsl

IIpakTnueckue
paboThI

Hata DneKTpoHHbIE HU(POBBIC
U3y4eHUs] 00pa30BaTEIbHbBIE PECYPCHI



/o

91

92

93
94
95
96

97

98

99

100

101

102

Tema ypoxka

Ob6o6mmaroniee nopropeHue 11 noHsTHI U METOJIOB Kypca
reomerpun 10—11 knaccos, cucremarusanus 3HaHui: "Ilnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTJIBIX Te"

Ob6o6maroniee nopropeHue 11 noHsTHI U METOJIOB Kypca
reomerpun 10—11 knaccos, cucrematusanus 3Hanui: "[Lnomanu
TTOBEPXHOCTH U 0OBbEMBI KPYTIIBIX T

Wrorosas koHTposibHas paboTa
Wrorosas koHTposibHas paboTa
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS] 3HAHUHT

UcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKU U €€ pojib B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

UcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKU U €€ pojib B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT Ul

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pojib B pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKHU U eé POJIb B pa3BUTHU
COBPEMCHHBIX MHKCHCPHLIX U KOMIIBIOTCPHBIX TEXHOJIOT Ui

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKHU U eé POJIb B pa3BUTHU
COBPEMCHHBIX MHKCHCPHLIX U KOMIIBIOTCPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero KoHTtposbHBIE

R

102

KomnnuectBo yacos

paboTsl

IIpakTnueckue
paboThI

Hata DneKTpoHHbIE HU(POBBIC
U3y4eHUs] 00pa30BaTEIbHbBIE PECYPCHI



YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET
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