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MNOACHUTEJBHAS 3AIIMCKA

leomerpust siBisieTcsl OOHMM M3 0a30BBIX KypCOB Ha ypOBHE CpEIHEro oOmero oOpa3oBaHHS, TaK Kak 0OECIeYrMBaeT BO3MOXKHOCTh H3YYEHHS JUCIUIUIMH €CTECTBEHHO-HAyYHOM
HAIpPaBJICHHOCTU U MPEIMETOB I'yMaHUTAPHOTO IHKIA. IIoCKOIBKY JOTHUECKOe MBIIUIEHHE, (hopMUpyeMoe TIpH U3yUeHUH 00yJaIOIMMUCS MOHATHHHBIX OCHOB T€OMETPUH, IIPU JOKA3aTEIbCTBE
TEeOpeM U IOCTPOCHUU LETIOYKU JOTMYECKUX YTBEPIKICHUM IPU peIIeHUH FeOMETPUUYECKUX 3a/1a4, YMEHUE BBIABUTATh U ONPOBEPraTh FMIIOTE3bl HEMOCPEICTBEHHO UCIONB3YIOTCA MPH PEeICHUU
3a1a4 eCTECTBEHHO-HAYYHOTO UK/, B YaCTHOCTH (DU3HYECKHX 3a1ad.

Lens ocBoeHms1 mporpaMMbl yueOHOTo Kypca «['eoMerpus» Ha yrilyONEHHOM ypOBHE — pa3BHTHE WHAWBHIYAJIbHBIX CIHOCOOHOCTEH 00ydalomuxcs NMpH M3YYeHWH T'€OMETPHH, Kak
COCTaBIISIONIEH TpeMeTHON 061acTu «MaTemaTika U nHGOpMaTHKay depe3 oOecrieueHrne BO3MOKHOCTH IPHOOPETEHHs U UCIIONb30BaHMs OoJiee TIIyOOKHX TeOMETPHIECKUX 3HAHUH U JeHCTBUH,
crenu(UIHBIX TEOMETPHH, U HEOOXOIUMBIX IJIsl YCIEIIHOTO NPo(heCCHOHAIBHOTO 00pa30BaHus, CBSI3aHHOTO C HCIIOJIb30BAHUEM MAaTEMATHKH.

[TpropuTeTHEIMY 33/1a4aMy Kypca TeOMETPUH Ha YIIyOIEHHOM ypOBHE, PacIIMPSIONIMMHI U YCHINBAIOINMHI Kypc 6a30BOTO YPOBHSI, SIBIISTIOTCS:

pacHupeHne IpeCcTaBICHUsI 0 TEOMETPHUH KaK YaCTH MUPOBOH KyIbTYphI M (HOPMHUPOBAHUE OCO3HAHUS B3aMMOCBSI3U T€OMETPUH C OKPYIKAIOIIIM MHUPOM;

(bopMHUpOBaHUE NPEACTABICHHS O MPOCTPAHCTBEHHBIX (HUIYpax Kak O BaKHEHIINX MaTeMAaTHYECKHX MOJEINIX, HO3BOJIIOIINX OIMCHIBATh U U3y4aTh PasHbIC SBICHHS OKPYXKAIOIIETO
MHpa, 3HaHHE MMOHATUIHOTO anmapara 1o paszaeny «CTepeoMeTpus» y4eOHOTro Kypca TeOMETpHH;

(opMHupOBaHHE YMEHHs BJIaJeTh OCHOBHBIMH MOHSTHSIMH O HMPOCTPAHCTBEHHBIX (UIypax M WX OCHOBHBIMH CBOWCTBaMHM, 3HaHHE TeopeM, GOpPMYJT M YMEHHE X NPUMEHSTh, YMEHHS
JIOKa3bIBaTh TEOPEMbI M HAXOJUTh HECTaHJAPTHBIC CIIOCOOBI PELICHHS 3a/1a4;

(bopMHupOBaHUE YMEHUS PACIIO3HABATH HAa YEPTEXKAX, MOJACIISX M B PEUTLHOM MHPE MHOTOTPAaHHHKH M TeJa BPaIleHHs, KOHCTPYHPOBATh FeOMETPUIECKHUE MOJIEIH;

(bopMHupOBaHUE TOHUMAaHHSI BO3MOKHOCTH aKCHOMAaTHIECKOTO ITOCTPOCHHSI MaTEMaTHIECKAX TEOPHHl, (POPMHUPOBaHUE IIOHUMAHHS POJIM aKCHOMATHKH TIPH IIPOBEJICHUH PacCyKICHUH;

(dopMHupOBaHHE YMEHUS BIAAeTh METOJAMH MJOKa3aTeNbCTB M AITOPHTMOB pPEIICHWs, yYMEHHS WX IPHMEHSATh, IPOBOAUTH JOKa3aTelbHBIE PAcCYXKIEHHS B XOAE PEUICHHS
CTepPEeOMETPHUYECKHX 3a]a4 M 33/1ad C IPAKTHYECKUM COJepKkaHueM, popMHUpOBaHKeE TIPECTaBICHNS O HEOOXOAMMOCTH JI0Ka3aTeNbCTB IPH 000CHOBAaHUN MAaTEMaTHUECKUX yTBEP)KACHUN M POIU
aKCHOMATHKH B TIPOBEJICHUH JISTYKTHBHBIX PACCyXKICHUMH;

pa3BHUTHE M COBEPIICHCTBOBAHHE MHTEIICKTYAIbHBIX H TBOPYECKHX CHOCOOHOCTEH 00y4Jaromuxcs, Mo3HaBaTeIbHON aKTHBHOCTH, HCCIIEI0OBATENbCKIX YMEHHH, KDUTHYHOCTH MBIIIIICHHS,
HHTepeca K U3yIEeHHIO TeOMETPHH;

(dopmupoBanue (GyHKIIMOHAIBHONW I'PaMOTHOCTH, PEIEBAHTHON I'€OMETPHHU: YMEHHs Paclio3HABaTh NPOSBICHUS F€OMETPUUYECKHX IMOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHBIX
KHU3HEHHBIX CHTYaIMsAX W MPU U3yYEHHN IPYTHX y4eOHBIX MpPEeIMETOB, MPOSBICHUS 3aBHCHMOCTEI M 3aKOHOMEPHOCTEH, MOJEIHPOBAHUS PEaNbHBIX CHUTYaIlHH, MCCIIEOBAHMS MOCTPOCHHBIX
MoJenel, HHTepIpeTaIi OIyIeHHBIX Pe3yIbTaTOB.

OCHOBHBIMHU COZIEPXKATEIbHBIMH JIMHUAMH yueOHoro kypca «I'eomerpus» B 10—11 iaccax siBistrorcst: «IIpsiMble M IUTOCKOCTH B IMIPOCTPAHCTBE», « MHOTOrpaHHUKIY, «Tena BpalieHus»,
«BekTophI 1 KOOPAWHATEI B IPOCTPAHCTBEY, «IBIKEHNUS B IPOCTPAHCTBE.

Chopmynuposannoe Bo PI'OC COO tpeboBaHHE «yMETh ONEPHUPOBATH MOHATHUSAMIY», PEICBAHTHBIMUA TCOMETPUH Ha YriayOnéHHOM ypoBHe oOyueHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COZEPXKATEIBHBIM JIMHMSAM y4eOHOTO Kypca, a (OpPMHpOBaHHE JOTHUECKNX YMEHHI paclpeiessieTcsi He TOJBKO IO COAEpKaTeNbHBIM JIMHUAM, HO U 10 TrojgaM oOydeHus. CoxmepikaHue
00pa3oBaHusl, COOTBETCTBYIOLIEE IPESMETHBIM pe3yibTataM ocBoeHnst DenepanbpHoil paboyell mporpaMMBbl, pacipeaeI€HHBIM 110 ToaM 00y4eHHs, CTPYKTYPHPOBAHO TaKMM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, TNPUHIUIUAIGHBIM BOIPOCaM oOydalomuecss OOpaIlalich HEOJHOKPATHO. OJTO MO3BOJSET OPraHW30BaTh OBJAJCHHE T'€OMETPHUYECKHMH MOHSITHSIMH M HaBBIKAMH
TIOCJIe/IOBATENIFHO H MOCTYMATENbHO, C COOJIIOICHNEM PUHITAIIA TPEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO CHCTEMY T€OMETPHUYECKHX MPEACTABICHNI 00yJaromuXcsl, pacupsis 1
yriy6usist e€, 00pasys MpOYHbIE MHOXKECTBEHHBIE CBSI3H.

[Nepexon k U3y4EHHUIO TEOMETPUH Ha YTIyOIEHHOM YPOBHE MO3BOJISET:

co3aarh ycnoBus Ui auddepeHnuanin o0ydeHuns, MOCTPOSHNST HHANBHIYAIbHBIX 00pa30BaTeNbHBIX HIPOrpaMM, 00eCIeUnTh yriTyOIEHHOe H3yueHHE TeOMETPUH KaK COCTABIISIONICH
ydeOHoro npenmera «MareMaTnkay;

HOATOTOBHUTH O0YYAIOMIMXCS K MPOJODKCHHIO U3YYEHHsT MaTeMaTHKU ¢ yuéroM BeIOopa Oyayuied mpodeccun, odecriednBasi PeeMCTBEHHOCTh MEXKIY OOIIMM U MPOQecCHOHATBHBIM
oOpa3zoBaHUEM.

Ha uzyuenue yue6HOro Kypca «l'eomerpus» Ha yriayonaéHHOM ypoBHe oTBoautcs 204 yaca: B 10 knacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezento).



COJEP)KAHME OBYUYEHUS

11 KJIACC

TeJsia BpamieHus

[MonsiTys: UMIMHIpPHUYECKasl MOBEPXHOCTh, KOHWYECKasl MMOBEPXHOCTh, cepuueckas MOBEPXHOCThb, oOpa3syromue noBepxHocreil. Tena BpallleHHs: LMIUHAP, KOHYC,
yCeu€HHBI KOHyC, cdepa, map. BzaumHoe pacnonoxenue cdepsl U IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cepe. M300paxeHue Ten BpalieHHs Ha IUIOCKocTH. Pa3Béprtka
UIHHAPA U KoHyca. CuMMeTpus chephl U mapa.

O0wéM. OcHoOBHBIC CBoiicTBA 00BEMOB Teil. Teopema 00 00BEME MPSAMOYTOJILHOTO Mapayuieenunena u ciaeaAcTBUusS u3 He€. O0bEM MpsIMON W HAKJIOHHOM MPU3MBEI,
LWWITMHAPA, TUpaMuIbl U Konyca. O0bEM L1apa ¥ NIapoBOTr0 CErMeHTa.

KomOnHanmu Ten BpamieHus: 1 MHOTOTPaHHUKOB. [Ipu3Ma, BIMcaHHAs B IMUJIMHID, OTIMCaHHAS OKOJIO NuiHHIpa. [lepeceuerne cdepsl U mapa ¢ miIockocTeio. Kacanne
mrapa u cepsl IIOCKOCThI0. [IoHATHE MHOTOTpaHHIKA, OTIMCAHHOTO OKOJIO c(ephl, Chephl, BIICAHHOW B MHOTOTPAHHUK HITH TEJIO BpAIICHUS.

[Tnomaas MOBEPXHOCTH LWIIMHAPA, KOHyca, Iutomians chepsl u e vacreil. Ilogobue B mpocTpaHcTBe. OTHOIICHHE 00BEMOB, IUIOMIAJCH MOBEPXHOCTEH MOMOOHBIX
¢uryp. [IpeobpazoBanne moxodus, romoTeTHs. Perenne 3a1a4 Ha IIIOCKOCTH C HCIOJIB30BAHUEM CTEPEOMETPHICCKUX METOIOB.

[octpoeHne ceueHNIT MHOTOTPAaHHUKOB U TEJl BPALICHUA: CCUCHHUS IIMHAPA (TApaJUIeIbHO U MEePIeHINKYIIIPHO OCH), CeUeHHs KOHyca (MapanjeabHble OCHOBAHUIO U
MIPOXOAAIINE Yepe3 BEPIINHY), CEUCHHUS 1Iapa, METO/IbI IOCTPOCHUS CEUYCHUI: METO/I CIIEI0B, METO] BHYTPEHHETO IPOEKTUPOBAHUS, METOJ ITepeHOca CeKyIlel MI0CKOCTH.

BexkTopbl M KOOPAUHATHI B POCTPAHCTBE

Bekropsr B mpoctpancTBe. Omnepanun Hal BeKTopaMu. BekTopHOe yMHOKeHHE BEeKTOpoB. CBOWMCTBA BEKTOPHOTO YMHOKEHH. [IpsMOyToNBHAs cucTeMa KOOPIUHAT B
npoctpancTBe. KoopamHaTe! BekTOpa. Pa3nokenue Bekropa o 6aszucy. KoopauHaTHO-BEKTOPHBIN METOJI IIPH PEIICHUH TEOMETPHUYSCKUX 3a1ay.

J{BUKeHUsI B NPOCTPAHCTBE

JBmwxkenust mpoctpancTBa. OrtoOpaxkenus. J[BmkeHus U paBeHCTBO (uryp. OOuime cBoiicTBa IBM)KCHWIH. BHIBI NBIXCHUIN: MapaUIeNbHEBIN MEpeHOC, IEHTpallbHAs
CUMMETpHS, 3epKallbHast CHMMETPHS, TIOBOPOT BOKPYT mpsiMoid. [IpeoOpazoBanus nogoous. [psmas u cdepa Ditnepa.



IUIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA «'EOMETPHSI» (YIJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO OBPA3OBAHUS
JIMYHOCTHBIE PE3YJIBTATBI

1) rpaknanckoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTD IPAKIAHCKOH MO3MLUK 00YHaIONIErocs Kak aKTHBHOTO U OTBETCTBEHHOTO YJICHA POCCHUHCKOrO OOIIECTBA, NMPEJCTABICHHE O MaTEMATHYECKMX OCHOBaX (DYyHKIMOHMPOBAHUS Pa3IMYHBIX
CTPYKTYp, SBJICHUI, IPOLEIYpP IPaXkJaHCKOro 00IIeCTBa (BBIOOPHI, OIIPOCHI U APYTO€), YMEHUE B3aUMO/ICHCTBOBATh € COLMAIBHBIMM MHCTUTYTAMU B COOTBETCTBUH C MX (QYHKLMSAMU U Ha3HAUCHUEM,

2) naTpuOTHYeCKOe BOCIIMTAHNE:

c(hOPMUPOBAHHOCTb POCCHICKON I'paXKJaHCKOW HIEHTUYHOCTH, YBKEHWS K IPOLNUIOMY W HACTOSIIEMY POCCHHCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIECHWE K JOCTIDKEHHSIM POCCHHCKMX MAaTeMaTHUKOB M
POCCHICKOM MaTeMaTHIeCKOH MIKOJIbI, HCIIOIB30BaHKE ITUX JOCTIDKEHHH B IPYTUX HayKaX, TEXHOJIOTHSX, chepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHE IyXOBHBIX IIEHHOCTEH POCCHHCKOro Hapoja, c(hOpMHPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3THYECKOTO IOBEJICHHS, CBSA3aHHOTO C IPAKTHYECKMM HPHMEHEHHEM MAOCTIDKCHHH HAayKu U
JIeATEeIbHOCTBIO YUEHOr0, OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOHYUBOro OyIyIIero;

4) 3cTeTHYeCcKOe BOCIIMTAHUE:

ICTETHYECKOE OTHONIEHHE K MHpY, BKJIIOYas ICTETHKY MAaTeMaTHYECKHX 3aKOHOMEPHOCTeH, 0OBEKTOB, 3a/iad, PEIICHUH, pacCyKIACHHUH, BOCIPHUMYNBOCTh K MAaTEMAaTHISCKUM acleKTaM Pa3JIMYHBIX BUJIIOB
HCKYCCTBa;

5) ¢pusnyeckoe BOCIUTAHHUE:

c(OPMHUPOBAHHOCTh YMEHHUs INPUMEHATh MaTEeMaTHYCCKHE 3HAHMS B MHTEpecax 370pOBOro M 0Oe3omacHOro o0pasa >KM3HH, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3/0pPOBBIO (30pOBOC MHTAHHE,
cOaTaHCUPOBAHHBIA PEXKHUM 3aHATHI U OTABIXA, PEryJsipHas (pu3HdecKas aKTUBHOCTD), QH3UYECKOE COBEPIICHCTBOBAHUE IIPH 3aHATHSIX CIIOPTUBHO-030POBUTEIBHOM ACIATEIBHOCTbIO;

6) Tpy/10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYJY, OCO3HAHHE IEHHOCTH TPYAOTIOONS, HHTEepEeC K Pa3INdHbIM cepaM NpodhecCHOHATEHOH IesTeIbHOCTH, CBSI3aHHBIM ¢ MaTeMAaTHKON U €€ NPUWIOKSHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHEBII
BEIOOp Oynmymieil mpodecchy U peatn30BBIBaTE COOCTBEHHBIC JKM3HEHHBIE IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa3oBaHHMIO M CaMOOOpa30BaHMIO HA MPOTSHKEHHH BCEH JKU3HHU, TOTOBHOCTH K
AKTHBHOMY YYacTHIO B PEIICHIH NPAKTUUECKHX 3a/1ad MaTeMaTHIECKOH HalIPaBICHHOCTH;

7) 3Ko0/10rHYecKOe BOCIIHTAHME:

c(OPMHUPOBAHHOCTD IKOJIOTHYECKON KYJIbTYpHI, NMOHUMAaHHE BIHSHUS COLMAIbHO-DKOHOMHMYECKHX IIPOIECCOB HA COCTOSHHME IPUPOJHOM M COLMAIbHON Cpelbl, OCO3HAHHE TIJIOOAIbHOrO XapakTepa
9KOJIOTHYECKUX IpoOieM, OpHeHTalus Ha NpUMEHEeHHe MaTeMaTHUeCKHX 3HAHUM Ul pelleHus 3a4ad B oONACTH OKpY’Kalomlel cpelbl, IJIAHHPOBAaHHE MOCTYIKOB M OLEHKH HX BO3MOXKHBIX IIOCIEACTBHH A
OKpYKaroIei cpeipl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HayKH W OOLIECTBCHHOH NPAKTUKH, IIOHUMaHHE MaTeMaTHIECKOH HayKH Kak c(epbl YeIoBEUeCKOH AesTeNbHOCTH,
9TamoB ¢ pPasBUTHSA M 3HAUMMOCTH /IS Pa3BUTHsA LUBWIM3ALMU, OBNAJCHUE S3BIKOM MaTeMAaTHKH M MaTeMaTHYEeCKOH KyJbTypoil Kak CpeACTBOM IIO3HAHUS MHpPA, TOTOBHOCTH OCYLIECTBISATH NPOEKTHYIO U
HCCIIeI0BATENbCKYIO AESTeIbHOCTh MHANBHIYANIbHO U B IPYIIIE.

METANPEJMETHBIE PE3YJIbTATbI

Io3HaBaTe/ibHbIE YHUBEPCAIbHbIE YUeOHbIE AeiicTBUSA

Bba3oBble Jornueckue AeHCcTBHUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MaTEMAaTHYECKUX OOBEKTOB, HOHATHI, OTHOLICHUH MEXIY MOHATUSAMHU, HOPMYITHPOBATEH ONPEACIICHHS IOHATHH, yCTAHABIMBATH CYIIECTBEHHBIN MPU3HAK
KJIaccU(pUKaLN, OCHOBaHUS JUTsl 0000IICHHUSI 1 CPAaBHEHMS, KDHTEPHH IPOBOIMMOr0 aHAIIH3;

BOCIPHHHUMATh, GOPMYIIMPOBATH M PEOOPa3OBIBATh CY)KACHUS: YTBEPAUTEIbHBIC M OTPHIATEIbHbIE, SIHHIYHBIC, YACTHBIC H OOIIHE, YCIOBHEIE;

BEIIBIISITH MATEMATHIECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M IPOTHBOPEYNs B (haKTax, JaHHBIX, HAOMIOACHUIX ¥ YTBEPXKICHUSX, IPEaIaraTb KpUTEPHH I BHISBIICHUS 3aKOHOMEPHOCTEH M IIPOTHBOPEUHIA;

JIeNaTh BBIBOIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX M MHAYKTUBHBIX YMO3aKIIIOUCHUH, YMO3AKITIOUEHHUH 110 aHAIOTHH;

MPOBOJIUTH CAMOCTOSITENILHO J0KA3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUH (IPSAMBIE M OT MPOTUBHOTO), BHICTPAUBATh apI'yMEHTAIMIO, IPUBOAUTH NPUMEPHI M KOHTPIPHUMEPHI, 00OCHOBBIBATH COOCTBEHHBIC
CYIK/ICHUS U BBIBOJIBL;

BBEIOHpATh crocod penieHns y4eOHoit 3ana4un (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELLCHHSI, BBIOUPATh HaHOO0JIee MOAXOLIIINIT ¢ YIETOM CAaMOCTOSITENIBHO BBIICTICHHBIX KPUTECPHUEB).

Ba3oBble ucciieoBaTe/ibCKUeE 1eHCTBHA:



HCHOJIb30BaTh BOIPOCHI KaK HCCIEN0BATENIbCKUII HHCTPYMEHT MO3HAHMS, (pOPMyJIHPOBATh BONPOCHI, (DHKCHUpYIOIINE NPOTHBOpEYNe, pobieMy, yCTaHaBINBAaTh HCKOMOE M JaHHOE, ()OPMHUPOBATH TMIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HINIO, MHEHHE;

HIPOBOJIUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBII SKCIIEPUMEHT, MCCIICIOBAHHE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ECKOro 00bEKTa, SBICHHS, POLECCa, BBIIBICHHIO 3aBUCHMOCTEH MEX1y 00beKTaMH,
SIBICHUSIMH, TIPOLIECCAMHE;

CaMOCTOATENBHO (hOPMyIHPOBATh 0O0OIICHHUS ¥ BBIBOBI IO Pe3yIbTaTaM MPOBEJEHHOTO HAOIIOAEHH)S, HCCIEI0BAHNUS, OLIEHUBATE JOCTOBEPHOCTH MOIYYCHHBIX PE3yIbTaTOB, BEIBOJOB H 0000IIeHHI ;

IIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MIPOIECCa, 8 TAKXKE BBIABUTATh PE/NOIOKEHHS O €T0 PA3BUTHH B HOBEIX YCIIOBHSX.

Pabora c undopmanueii:

BBISBIIATH A€(PULIUTHI HHPOPMALUHK, JaHHBIX, HCOOXOIUMBIX JUIS OTBETA Ha BOIPOC M JUIS PELICHHS 3a/1a4u;

BBIOMPATh MH(OPMALMIO U3 UCTOYHHKOB PA3IMYHbBIX TUIOB, aHAIM3UPOBATh, CHCTEMaTH3HPOBATh 1 HHTEPIPETUPOBATH HH(POPMALIMIO Pa3INYHBIX BUIOB U ()OPM IPEICTABICHHS;

CTPYKTYpHpPOBaTh HHGOOPMALHIO, IIPEACTABIIATE €€ B PA3INYHBIX (hopMax, HILTFOCTPUPOBATE IPahHIECKH;

OLICHUBATH HAIEKHOCTH HH(DOPMALIHH [0 CAMOCTOSTEIFHO C(OPMYITHPOBAHHBIM KPHTEPHUSIM.

KoMMyHUKaTHBHbBIC YHUBEPCAJIbHbIC Y4eOHbIe Al CTBUA
O0menne:
BOCIPHUHUMATh U (POPMYJIHPOBATH CYKIEHUSI B COOTBETCTBHU C YCIOBHAMU H LEISAMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHS B YCTHBIX U NHChMEHHBIX TE€KCTaX, 1aBaTh MOSACHEHUS IO
XOJly pelleHus 3aja4i, KOMMEHTHPOBATh [OTyYEHHBIH pe3yIbTarT;
B X0jie 00CY>KA€HUs 3a[aBaTh BOIPOCH [0 CYIIECTBY 00OCYKIaeMoii TeMBI, IPOOIEMBI, pelIaeMoi 3a1aul, BbICKA3bIBATh HIEH, HAalleJICHHbIE HAa IIOUCK PEIICHHs, CONOCTABIIATh CBOU CY:KASHUS C CYKICHUIMU
JIPYTHX YYaCTHUKOB JIHAIOra, OOHAPYKMBAaTh Pa3IMYne U CXOACTBO HO3ULHUMH, B KOPPEKTHOI (popme GopMyImpoBaTh pasHOINIACHS, CBOM BO3PAKEHHS;
IIPE/ICTaBIATh PEe3yJIbTAThI PEIICHNS 3aJa4H, SKCIIEPUMEHTA, UCCIIEJOBAHMS, IIPOEKTA, CAMOCTOSTENILHO BHIOMPATh (pOpMAT BEICTYIUICHUS C YIETOM 3a/1a4 IIPE3CHTAIIMN U OCOOEHHOCTEH ayIUTOPHU.

PerynsiTuBHBIE yHHBEPCAJIbHbBIE YUeOHbIE IeiCTBHS

CamMoopraHuzanms:

COCTABIIATH IIUTaH, AITOPUTM PEIICHHS 3a/1a49H, BEIONPATH CIIOCO0 PEeNIeHHs ¢ YU9ETOM HMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh W KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yIETOM
HOBO# MH(MOPMAIIHH.

CaMOKOHTPO./Ib, IMOIIMOHAILHBII HHTEJIEKT:

BJaeTh HABHIKAMU IMO3HABATENbHOH pedreKcud Kak OCO3HAHUSI COBEPIIAeMBIX NEHCTBUII M MBICIUTENBHBIX MPOIECCOB, MX PE3yIbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJI Ipolecca U
pe3ynbTaTa peleHns MaTeMaTHIeCKOH 3a1aumn;

TPEIBUIETH TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTB IPH PEIICHNY 331a4M, BHOCUTh KOPPEKTHBHI B [IESTEILHOCTh HA OCHOBE HOBBIX OOCTOSITEINIECTB, IAHHBIX, HAlf/ICHHBIX OIIMOOK, BBIABICHHBIX TPYIHOCTEH;

OIIEHMBATh COOTBETCTBUE PE3YIIbTATA LIETN U YCIOBUAM, OOBSICHATH IPUYHHBI JIOCTH)KEHNS MIIM HEJOCTIDKEHNS PE3YJIbTaTOB JEATEIbHOCTH, HAXOAUTh OINOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAas1 J1esITeIbHOCTh:

MOHMMAaTh M MCIONb30BaTh MPEUMYIIECTBA KOMAHIHON M HMHAUBMAYaIbHOU paOOTHI IPH peIIeHHH yueOHBIX 3alad, IPUHHMATh IIeJIb COBMECTHOH HEATEeIbHOCTH, INIAHHPOBATh OPTaHU3AIMI0 COBMECTHOM
paboTsl, pacnpenensTh BUAbI padoT, I0rOBapUBaThCs, 00CYKIATh MPOLECC U Pe3yNIbTaT padoThl, 0000IIaTh MHEHUS HECKOJIBKUX JIFOJICH;

Y4acTBOBATh B TPYNIOBHIX (hopMax paboThl (00CYkIeHHs, 0OMEH MHEHHMIA, «MO3TOBBIEC IITYPMbI» M UHBIE), BBINOIHATH CBOIO YaCTh PaOOTHI M KOO PJMHUPOBATH CBOM JICHCTBHS C JIPYTHMH 4ICHAMH KOMAaHIIBI,
OIICHMBATh KaUYeCTBO CBOETO BKJIAJIa B OOIINIA MPOIYKT 110 KPUTEPHSIM, C(HOPMYITHPOBAHHBIM YUaCTHUKAMHU B3aUMO/ICHCTBHS.

MHNPEAMETHBIE PE3YJIBTATBI

K xonmy 11 kaacca oOyvaromumiicss HAayIUTCS:

e CBOOOIHO ONEPHPOBATDH MOHITHAMH, CBSI3aHHBIMU C IIIIHHIPHIECKOH, KOHHIECKOH U c(hepHIecKoil TOBEPXHOCTAMH, OOBSICHITH CIIOCOOBI IOTy e HUS;

e OIEpPHUPOBATh NMOHATHAMH, CBI3aHHBIMH C TeJIaMHU BPAICHHS: IHIHHIPOM, KOHYCcOM, cepoii 1 mapoM;

. pacro3HaBath Telsia BpalieHus (LIHHADP, KOHYC, cepa U map) U 00BICHATh CIOCOObI MOTYyYESHUS Tl BPAIICHHS;

e KIaccH(UIMPOBATh B3AMMHOE PACHOJIOKEHNE CHEPHI U TIIOCKOCTH;

e  BBIYHCIIATH BEIUYHHBI DJICMEHTOB MHOTOIPAaHHUKOB U TeJ BpalleHus, 00BbEMBI H ILIONIAAN TOBEPXHOCTEH MHOTOIPAHHUKOB U TeJ BPAIIeHUs, TEOMETPHUCCKHX Tell C IpUMEHEeHHEeM (popMyIT;

e  CBOOOIHO ONEPUPOBATH MOHSTHAMH, CBA3AHHBIMH C KOMOHMHAILMSMM TEN BpAlICHHs M MHOTOTPaHHHKOB: MHOTOTPAHHWK, BIIUCAHHBIA B c(epy M OMHCAaHHbIH OKkoso cdepbl, cdepa, BIHCaHHAS B
MHOTOTPaHHHK HJIH TeJIO BPAICHHS;



BBIYHCIISITE COOTHOIIEHHST MEXTy IUTOMIAAIMI OBEPXHOCTEH 1 00bEMaMH ITOIOOHBIX TEI;

n300pakaTh N3ydaeMble (PUTYPHI, BHIIOIHATE (BBHIHOCHBIE) INTIOCKHE YePTEKH U3 PHCYHKOB IIPOCTHIX 00BEMHBIX (DUTYp: BUI CBEpXY, COOKY, CHU3Y, CTPOUTEH CEUCHHS Tell BPAIlCHNS;
W3BJICKaTh, MHTEPIPETHPOBATh U IPE0OPa30BBIBATH HH(POPMAITHIO O IPOCTPAHCTBEHHBIX T€OMETPHIECKHX (HUTypax, IPEACTaBICHHYIO Ha YepTeXaxX U PUCYHKAX;

CBOOOIHO ONEPUPOBATh MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONEPAllH HaJl BEKTOPaMH;

3a/1aBaTh IUVIOCKOCTh YPABHEHHUEM B JICKapPTOBOH CHCTEME KOOP/MHAT;

peliaTh reOMETPUYECKUE 3a1aul Ha BBIYMCICHUE YIJIOB MEXIY HPSAMBIMH U IUIOCKOCTSIMHU, BEIYUCICHHE PACCTOSHUI OT TOYKH 10 IUIOCKOCTH, B IIEJIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/a IIPH PEIICHNUH;

CBOOOTHO OTIEPUPOBATH MOHATHSIMH, CBI3aHHBIMH C JIBH)KCHUEM B IIPOCTPAHCTBE, 3HATH CBOMCTBA ABI)KEHUII;

BBITIOJIHATE U300paKEHHs MHOTOTPAaHHUKOB M TeJl BPAICHUS IPH NapajjIebHOM IEpeHoce, HEHTPAIbHONH CHMMETPHH, 3epPKAIbHON CHUMMETPHH, NIPH MOBOPOTE BOKPYT MPSMOI,
npeoOpa3oBaHus NON00US;

CTPOUTH CEUYEHUS] MHOTOTPAaHHUKOB M TEJI BPAIICHUs: CEUCHHs IIMINHpa (TTapajuIeNbHO U IEepIeHINKYIISIPHO OCH), CeUeHHUs KOHyca (ITapajulebHbIe OCHOBAHUIO M IIPOXOSIINE Yepes
BEpIINHY), CCUCHHS 1I1apa;

UCIOJIb30BAaTh METO/IbI IOCTPOCHHS CEYCHHIT: METOJ CIIE/IOB, METO]] BHYTPEHHETO NPOSKTHPOBAHMUS, METO] IEPEHOCA CEKYILEH IIOCKOCTH;

JIOKa3bIBaTh FEOMETPHYECKUE YTBEPIKACHNUS;

MPUMEHSTh FeOMeTpHYeckue (HakThl A1 PELICHUS CTEPEOMETPHYECKUX 3a/1a4, MPE/IIOIarafoluX HECKOJIBKO LIAr0B PELICHHUS, €CIIM YCIOBUS PHM CHEHNUS 3a/IaHbl B SIBHOI U HESIBHOM
dopme;

penIaTh 3a1a4u Ha JI0Ka3aTeIbCTBO MATEMAaTHYECKHX OTHOIICHUI U HAX0XKJICHHE FeOMETPHYECKIX BEINYHH;

MPUMEHSTH IPOrPaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIOHHBIE CHCTEMBI TIPU PEIICHHH CTEPEOMETPUUECKHX 3a/1a4;

NPUMEHSTH MOJTy4YEeHHbIC 3HAHWS Ha TPaKTHKe: CPABHUBATH, aHAJTM3UPOBATH U OLICHUBATH PEalbHBIC CHUTYAllUM, IPUMEHATH M3y4YCHHBIC MOHATHS, TEOPEMBI, CBOMCTBA B MpoIecce
MOWCKa PEIIeHUs] MaTeMaTHYeCKH c(hOPMYIMPOBAaHHON POOIEMBI, MOJEINPOBATH PEAbHBIE CUTYAllUH Ha S3bIKE TE€OMETPHH, UCCIIEIOBATh OCTPOEHHBIE MOJIEIIH C MCIIOJIb30BaHUEM
reOMETPHYECKUX MOHATHI U TEOpeM, anmapara aareOpbl, pelars NPaKTHYEeCKUe 3aja4H, CBI3aHHbIC ¢ HAXOXKICHUEM Fe€OMETPHYECKIX BEJIHYNH;

HMETH MPEJICTaBICHUs] 00 OCHOBHBIX 3Talax Pa3BUTHS FEOMETPHUH KaK COCTABHOW 4acTH (QyHIAMEHTA Pa3BUTHS TEXHOJIOTHIL.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIIACC

HaumeHnoBaHue pa3iesnoB u TeM

KoauuecTBo yacoB

DJieKTpoHHBbIe (I (POBBHIE)

Ne n/n MpOrpaMMbl Bcero Konrpoabrbie Tpaxruieckue o0pa3oBaTebHbIE pecypchl
padoThI padoThI
AHanuTHueckasi FeOMeTpus 15 1
IToBTOpEHME, O606H.I€HI:I€ u 15 1
CHUCTEMaTH3alns 3HAHUHA
O0BEM MHOTOTpaHHHKA 17 1
Tena BpameHus 24 1
[Tnomaau moBepXHOCTH U 00BEMBI 9 1
KPYTJIbIX TeJ
JBrxenus 5 1
[ToBTOpEHME, 0606H.[€HI:IC u 17 5
CUCTEMaTH3alys 3HAHUHA
OBILIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 8 0







NOYPOYHOE IINTAHUPOBAHUE

11 KJIACC
N KonmnuecTBo yacon Nara J/1eKTPOHHBIE
. Tema ypoxa KonTpoanubie IMpaxTuueckue uuppoBbIe
n/n P Bcero P P H3yYeHHsI bp
padoThI pa6oTsI o0pa3oBaTte/ibHbIE
pecypenl
1 IToBTOopenue TeMsl "KoopauHaTs! BeKTOpa Ha 1
IJIOCKOCTH U B IPOCTPaHCTBE"
2 TToBTopenue Tems! "CkasipHOE IPOU3BEACHUE 1
BEKTOPOB"
3 TToBTOpenue TemMbl "BbluncieHue yria MexLy 1
BEKTOPAaMH B IIPOCTpaHCTBE"
4 TloBTOpeHue Temsl "YpaBHEHHE NPSIMOH, 1
MPOXOJIAIICH Yepe3 B TOUKU"
5 YpaBHeHHe IIOCKOCTH, HOPMaJjlb, ypaBHEHUE 1
IJIOCKOCTH B OTPE3Kax
6 ‘YpaBHEHHE IUIOCKOCTH, HOPMalb, ypaBHEHHE 1
TIOCKOCTH B OTPE3Kax
7 BekropHoe npousseneHue 1
8 JluneiiHble HEpaBEHCTBA, TUHEIHOE 1
NIPOrpaMMHUPOBaHIE
9 JluneiiHple HEpaBEHCTBA, JTUHEWHOE 1
MIPOrpaMMUPOBAHHE
10 AHaNMITHYeCKHe METOIBI pacuéTa yriia MexXIy 1
TIPSIMBIMH B MHOT'OTPaHHHKAX
1 AHanuTHYecKHe METOIbl pacuéTa yriia MexXIy 1
MJIOCKOCTSIMU B MHOTOTPaHHHUKAX
12 ®dopMya pacCTOSHUS OT TOUKH JI0 INIOCKOCTH B 1
KOOpAUHATAX
13 HaxosxeHue paccTOSHUI OT TOYKH JI0 IIIOCKOCTH B 1
Kybe
14 Haxoxenue paccTossHUN OT TOUKH A0 MIOCKOCTH B 1
TIpaBUJIBHON NupaMuze
15 Konrponbhas pabota "AHanutuyeckas reomeTpus” 1 1
16 CeueHNs MHOTOTPaHHUKOB: CTaHAApTHBIC 1
MHOTOTPaHHUKH
17 CeueHus MHOTOTPaHHHKOB: METO] CJICJIOB 1
18 CeueHys MHOTOTPaHHUKOB: CTaHAApTHBIC 1
TIOCKOCTH, TTEPECCUCHHS MIPSIMBIX M IUTOCKOCTEH
19 IlapasenpHble NPsIMBIE U TIIOCKOCTH: 1




TapaICIbHbIC CCUCHUA

HapaJ’IJ'ICJ'II:HLIG NPAMBIC U IJIOCKOCTH: pacqéT

20 .
OTHOILCHUH

21 TNapauienbHbIe NPSIMBIE W INIOCKOCTH: YTJIBI MEXKIY
CKPEIMBAIOIINMUCS IPAMBIMU
TlepneH Ky IsIpHBIE IPSIMBIC U IIIOCKOCTH:

29 CTaH/APTHBIC Napbl MEPIICHIUKYIISPHBIX
IUIOCKOCTEH U HPSIMBIX, CHMMETPHH
MHOTOIPaHHHUKOB

23 TepnenauKysipHbIe TPSIMbIE U IIIOCKOCTH:
TEopeMa O TPeX IEPICHANKYIIPax

21 TleprieH MKy ISIpHBIE IPSIMBIE U IIIOCKOCTH:
BBIYHCIICHUS JUTMH B MHOTOIPaHHHKAX

25 ToBTOpeHHe: mIoNa M MHOTOYTOIbHHKOB,
(hopMyIIBI U1t IIONIAAEH, cOOOpaXKeHUS OO0

26 ToBTOpeHHe: mIOIa M MHOTOYTOIbHHKOB,
(hopMy bl JUIs IIIOIIA e H, COOOpakeHHs 1o100us

27 TloBTOpEHHMeE: MIIOLaNH MHOTOYTOJIBHUKOB,
(hopMyIIBI U1 IIONIAEH, cOOOpaXKeHUS OO0
[Inomany ceueHni MHOTOrpaHHUKOB: ILIOLIAIN

28 TOBEPXHOCTEH, pa3pe3aHust Ha 4acTH, COOOpaKeHH s
noa00us
Tlomnraay cedeHnit MHOTOIPaHHHUKOB: TITOLIA N

29 TIOBEPXHOCTEH, pa3pe3aHust Ha YacTH, COOOpaskeH s
noao0us

30 Kontpomnbras padota "IloBTopenne:
MHOTOIPaHHHKH, CEYCHHS] MHOTOIDaHHHKOB"

31 O6béM Tena. O6beM IPSIMOYTOILHOTO
napaJuiesenumiena

32 3angaun 00 yaBoeHHH Ky0a, 0 KBaJpaType Kyba; o
TPHCEKIUH yTiia

33 CTepeoMeTpuUecKue 3a1a4un, CBI3aHHbBIC C
00BEMOM MPSIMOYTOIBHOTO MapasIeenuea

34 IpuknaaHble 3a1a4Hn, CBS3aHHBIE C BBIYMCICHUEM
00BEMa PSMOYTOJIEHOTO MapasuIelienuIeia

35 OO6BEM NPSIMOIi TPU3MBL

36 CTepeoMeTpuUEcKHE 3a1aut, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMOB MPSMOI TIPH3MEI

37 TIpuknangHele 3aqa41, CBA3aHHBIE ¢ 00BEMOM

TPSIMOM TIPU3MBI




Brruncienne 00EMOB TeJl ¢ IOMOIIBIO

38 omnpeenéHHoro uuTerpana. O6sEM HaKIOHHOM
TIPU3MBI

39 Brruncnenne 005EMOB Tell ¢ TOMOIIBIO
omnpenenéHHOro uHTerpana. O6bEM MUpaMuIb!

40 Dopmyia 06bpéMa mupamuasl. OTHOLICHHE
00BEMOB ITHUPaMKJI C OOLIUM YIJIOM

a1 Dopmyrna 06bEMa mupamuasl. OTHOLIEHHE
00BEMOB IMHPAMH C OOIIUM YTIIOM

4 CrepeoMeTpHUECKUE 3a/1a41, CBA3aHHbIC C
00bEMaMHU HAKJIOHHOH IPU3MBbI

43 CrepeoMeTpHUeCKUe 32149, CBI3aHHBIE C
00BEMaMH TUPaMUJIBI

24 IIpuknanusie 3agaun no teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM HAKJIIOHHON IIPH3MBI

45 Ipuxnagnsie 3ana4u mo reme "O0bEMBI TEN",
CBSI3aHHBIC C 00BEMOM MTHPAMH/IbI

46 IIpumenenne 06bEMOB. BerancieHne paccTosHus
JI0 TIOCKOCTH

47 Konrponbras pabora "O6bEM MHOTOTpaHHNKA"

8 Iunuaapryeckas MOBEPXHOCTD, 00pa3yloIe
LUIMHAPUYECKOH TOBEPXHOCTH

49 Iumuap. [psamoii kpyrosoii mumuaap. [Tnomans
TIOBEPXHOCTH LIIMHIPA

50 Konnueckast moBepXHOCTh, 06pazyromue
KOHMYecKoi noBepxHoctH. Konyc

51 CeueHne KOHyCa MJIOCKOCTBIO, NapaslieIbHON
TIIIOCKOCTH OCHOBAHUS

52 VYceuénnslit koryc. M300paskeHne KOHYCOB 1
YCEUEHHBIX KOHYCOB

53 TInomans 6OKOBOI MOBEPXHOCTH U MOTHOM
TIOBEPXHOCTH KOHYCa

54 Ilnomans 60KOBOM MOBEPXHOCTH M ITOJTHOM
TIOBEPXHOCTH KOHYCa
CrepeoMeTpHUecKue 3a[a4y Ha JOKAa3aTeIbCTBO U

55 BBIYHCIICHHE, TIOCTPOCHHEM CEUCHUH IMITHH/IpA,
KOHYyca
CrepeoMeTpHUeCcKUe 3a]a91 Ha JOKA3aTEIbCTBO U

56 BBIUHCIICHHE, IIOCTPOCHHEM CEUCHUH IUITHHpA,

KOHYycCa




57

ledKJla,ElelC 3a7a4u, CBA3aHHBIC C HMJIMHAPOM

58 Ipuxnaanele 3a1a4u, CBSI3aHHBIC C IMIHHAPOM

59 Coepa u map
Tlepeceuenue cheps! U mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cepsl miockocTsio. Bug u
n300paxkeHne mapa
Tlepeceuenue cheps! U 1mapa ¢ MIOCKOCTHIO.

61 Kacanue mapa u cepsl miockocTsio. Bug u
Hn300paxkeHue mapa

62 VYpaeuenue coepsl. [Lnomans chepsr u e€ yacteit

63 Cummetpusi chepsl 1 mapa
CrepeoMeTpuyecKue 3a1a41 Ha I0Ka3aTeIbCTBO U

64 BBIYHCIICHHE, CBA3aHHbIE cO chepoil i mapom,
MOCTPOCHHUEM HX CEUCHMIT IIIOCKOCTHIO
CrepeoMeTpHUecKue 3a/jauk Ha JJOKa3aTelbCTBO U

65 BBIYHCIICHHE, CBA3aHHbIE cO chepoil i mapom,
MOCTPOCHHUEM HX CEUCHMIT IIIOCKOCTHIO

66 TlpukiaHble 3a1a4u, CBsI3aHHbIE O cepoii n
rapom

67 ToBTOpEHHE: OKPY>KHOCTh Ha IIIOCKOCTH,
BBIYHCIICHUS B OKPY)KHOCTH, CTAHIAPTHBIC MOJ00Ms

68 PasznnuHble KOMOMHALMH TEJ BPAIICHHS U
MHOTOIPaHHHUKOB

69 3amaun ro Teme "Tena ¥ TOBEPXHOCTH BpaIieHus"

70 3amaun no Teme "Tena ¥ TOBEPXHOCTH BpamieHus"

71 KonTposnbHast paboTa "Tena 1 MoBepXHOCTH
BpameHus"

72 O0béM nmnunpa. Teopema 06 00bEME PSAMOTO
LHUINHAPA

73 Breruncienne 00EMOB TeJ ¢ IIOMOIILI0
onpenenéuHoro uurerpana. O6bEM KoHyca

74 Ilnomany G0KOBOH M MONHOM TOBEPXHOCTH KOHYCa

75 CTepeoMeTpruYecKne 3a/1aut, CBSI3aHHbBIE C
BBIYHCIICHHEM 00BEMOB LIMJIMHAPA, KOHyCa

76 Tpuknanneie 3aga4un o Teme "OOBEMBI U TIOIAAN
TOBEpXHOCTEH Ten"
O6BEM 1mapa 1 mapoBoro cektopa. Teopema 06

77 o0bséMme mapa. [Tnomans chepsl.

CTepeoMeTpuyecKue 3a1a4u, CBI3aHHbBIC C
BBIYHCIICHHEM 00BEMOB LIapa, IapoBOTr0 CErMEHTa




78

79

U IapoBOT'0 CEKTOpa

Ipuxnagnsie 3ana4u no reme "O0bEMBI TEn",
CBsI3aHHBIE ¢ 00BEMOM ILAPa U IUIOLIAIBI0 Chephl.
COOTHOIIEHHS MEXTY TUIOIIA SIMH TIOBEPXHOCTEN U
00BEMaMH TIOTOOHBIX TET

ITono6HeIe Tena B npocTpaHcTBe. Vi3mMeHeHue
00béma npu nogodun. CrepeoMeTpuuecKue 3aJauu,
CBSI3aHHBIC C BEIYUCICHHEM 00BEMOB TEI U

IJI01A Il MOBepXHOCTEH

80

KonTponbnast paboTa "Ilnomanu HOBepXHOCTH U
00BEMBI KPYTUIBIX Tem"

81

82

JIBrkenus npoctpancTa. OToOpakeHuUsI.
JlBrxeHUs ¥ paBeHCTBO Guryp. Obmue cBoiicTBa
JIBUKECHUI

Bunp! nBrkeHuid: mapanienbHblii nepeHoc,
LEHTpaJIbHAsk CHMMETPHS, 3epKalbHasi CAMMETPHS,
TIOBOPOT BOKPYT MPSAMOit

83

84

85

86

TIpeoGpa3zoBanus nmonobus. [psmas u cdhepa
Ditnepa

T'eomeTpryecKue 33/1a41 Ha IPUMEHEHHE
JIBUKEHUS.

Konrponbshas pabota "BekTopsl B mpocTtpaHcTBe"
Oo6o6maromniee nopropeHue 11 NOHATHI U METOJIOB
Kypca reometpun 10—11 kitaccoB, cucremaTuzanus

3HaHui: "TlapanaeabHOCTh NPSIMBIX U IUIOCKOCTEH B
npocTpaHcTe"

87

O6o6maromiee mopToperue 11 moHsTHi 1 METOIOB
Kypca reometpun 10—11 xiaccos, cucremaTusanus
3HaHu: "BekTopsl B mpocTpaHcTBe"

88

89

O6o6maromiee mopToperue 11 moHsTHI 1 METOIOB
Kypca reometpun 10—11 kitaccoB, cucremaTusanus
3HaHUi: "BekTopsl B mpocTpaHcTBe"

Oo6o6maromniee mopropeHue 11 NOHIATHI U METOIOB

Kypca reometpun 10—11 kitaccoB, cucremMaTH3amus
3HaHui: "O0beM MHOTOrpaHHHUKA"

90

O6o06maromiee mopToperue 11 moHATHI 1 METOIOB
Kypca reometpun 10—11 kitaccoB, cucremaTuzanus
3HaHui: "O0beM MHOTOrpaHHHUKA"

91

O6o06maromiee nopToperue 11 moHATHI 1 METOIOB
Kypca reometpun 10—11 kitaccoB, cucremaTuzanus
3HaHuii: "Tlnomany NoBepXHOCTH U 00BEMBI




92

93
94

KPYTJIBIX Ten"

Ob6o01matomniee nopropeHue 11 NOHATHI U METOIOB
Kypca reometpun 10—11 kilaccoB, cucremaTusanus
3HaHui: "Ilnomany NOBEpXHOCTH U 00BEMBI
KPYTJIBIX Ten"

Hrorosas KOHTpPOJIbHasA pﬁ6OTﬁ.

Hrorosas KOHTpPOJIbHasA pﬁ6OTﬁ.

95

96

TloBTOpeHue, 0000IIEHHE U CHCTEMATH3AIIHS
3HAHUHT

Hcropust pa3BUTHS CTepEOMETPUH KaK HayKU U e€
POJIb B Pa3BUTHH COBPEMEHHBIX HHXXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ui

97

HcTopust pa3BUTHA CTEPEOMETPHUN KaK HAYKH U €€
POJIb B Pa3BUTHU COBPEMEHHBIX HMHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Uil

98

99

Vcropust pa3BUTHS CTEPEOMETPHU KaK HAyKHU U e€
POJIb B Pa3BUTHH COBPEMECHHBIX HH)XCHEPHBIX 1
KOMITBIOTEPHBIX TEXHOJIOTHI

Hcropust pa3BUTHS CTepEOMETPUH KaK HayKU U e€
POJIb B Pa3BUTHH COBPEMEHHBIX HHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOIOT U

100

101

102

Hcropus pa3sBUTHS CTepPEOMETPHH KaK HAYKH
U €€ poJib B Pa3BUTUH COBPEMEHHBIX
HWHKCHEPHBIX ¥ KOMITBIOTEPHBIX TeXHOIOTHH

Hcropus pa3sBUTHS CTepEOMETPHH KaK HAYKH
1 €€ poJb B Pa3BUTHHN COBPEMEHHBIX
HH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH

Hcropus pa3BUTUS CTEPEOMETPHU KaK HayKH
u €€ poNIb B Pa3BUTHH COBPEMEHHBIX
HMH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

102







YUYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJ/IBHOI'O TIPOLIECCA
OBS3ATEJIbHBIE YYEBHBIE MATEPHAJIBI JUIS1 YYEHUKA

* Matematuka. ['eomerpus; yriryonennoe odydenue, 11 xinace/ Mepamsax A.I'., Homuposckuit [I.A., ITonsiko B.M.; nmox penakmueii Ilogomsckoro B.E., O0mecTBo ¢ orpaHHYeHHON OTBETCTBEHHOCTEIO M3naTenbekuii

nentp «BEHTAHA-TPA®»; AxunonepHoe obmectBo «M3narenscTBo «IIpocBermenne

METOJUYECKHUE MATEPUAJIBI 1J151 YUYUTEJISA

HUADPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Bubnmorexa IIOK
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