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MNOACHUTEJIBHASA 3AIINCKA

I'eomerpus aBisieTcss ONHUM M3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro oOLIero o0pa3oBaHus, TaK Kak 00ECHEUYMBAET BO3MOXKHOCTh M3YUEHUS AUCLUILINH
€CTECTBCHHO-HAYYHOW HANpaBIEHHOCTH W TNPEIMETOB TyMaHUTAapHOrO nukia. [lockompKy JOrmyeckoe MbIIUIeHHE, (GOopMHpyeMOoe TpU H3YYCHUH
00yYalIMHCS TOHATUIHBIX OCHOB TE€OMETPHH, HPU JOKa3aTeIbCTBE TEOPEM M MOCTPOCHHUH UEMOYKH JIOTUYECKUX YTBEP)KIACHUN MNpHU pEIICHUN
TeOMETPHYECKUX 3324, YMEHUE BBIABUTATE U ONIPOBEPraTh THIIOTE3bI HETIOCPEICTBEHHO HCIIONB3YIOTCS IIPH PEIIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOT O IIUKJIA, B
9aCTHOCTH (PU3NYECKUX 3a/ad.

Lenp ocBoeHMsT MporpaMMbl y4eOHOTO Kypca «['eoMeTpus» Ha yriryOIEHHOM ypOBHE — pa3BUTHE HWHAMBUAYAIBHBIX CIIOCOOHOCTEH OOydalOMIMUXCA IMPH
N3yYCHUU TEOMETPUH, KaK COCTaBILIOIICH MpeaMeTHOH obmactu «MartemaTuka W MH(pOpPMATUKa» depe3 OO0eCIedeHHe BO3MOXHOCTU NPHOOpPETEHUs U
WCIONb30BaHMs Oojiee IIyOOKMX IeOMETPUYECKUX 3HAHUN M ACHCTBHH, crelu(HUUHBIX T€OMETPUH, U HEOOXOOUMBIX Ul YCIEIIHOro Mpo¢eCCHOHANBHOTO
00pa3oBaHusl, CBI3aHHOTO C UCIOIb30BAHMEM MAaTEMaTHKH.

[IproputeTHBIME 33jauaMH Kypca FeOMETPHH Ha yriTyOJIEHHOM YPOBHE, PACHIMPSIIONIMMU U YCUIIMBAIOIIMMHU Kypc 6a30BOTO YPOBHS, SIBISIOTCSL:

pacipeHue IpeiCTaBICHNUs O TeOMETPUHN KaK 4aCTH MUPOBOH KyJIbTYpPhI U (POPMHUPOBAHUE OCO3HAHUS B3aUMOCBS3H T'€OMETPHHU C OKPYKAIOIIUM MHUPOM;
(hopMHpOBaHHUE TPEACTABICHHS O MPOCTPAHCTBEHHBIX (PUTYpax Kak O Ba)KHEHIINX MAaTEeMAaTHYeCKUX MOJAEISIX, TO3BOJISIONINX OMUCHIBATh M U3y4aTh pa3HbIC
SIBJICHUSI OKPYKAOIIETO MUPA, 3HAHUE MOHSATHIHOTO armapara 1o paszaerny «CTepeoMeTpus» y4eOHOTO Kypca reOMETpHH;

(opMHUpOBaHNE YMEHUS BIaZeTh OCHOBHBIMH MOHATHSIMU O POCTPAHCTBEHHBIX (PUTYpax U MX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOpeM, (OPMYI U YMEHHUE UX
MPUMEHSTh, YMEHUS 10Ka3bIBaTh TEOPEMbI U HAXOAUTH HECTAHIAPTHBIE CIIOCOOBI peIieHHs 3a1ay;

(dopMHpoBaHUE YMEHHsI paclo3HaBaTh Ha YePTEXKax, MOAEISIX U B pealbHOM MUPE MHOTOTPaHHUKU W Tela BpalleHHs, KOHCTPYHPOBATH F€OMETPUUECKHUE
MOJENH;

(dbopMHUpOBaHNE MOHUMAaHHUA BO3MOYKHOCTH aKCHOMATHYECKOI'O MOCTPOCHUSI MaTeMaTHYECKUX TEeOpHil, popMuUpoBaHuEe MOHMMAHHUS POJIM aKCHOMATHUKU IpPU
IPOBEACHUM PACCYKICHU;

(hopMHpOBaHUE YMEHUS BIaIETh METOJaMH JI0Ka3aTeIbCTB U aJlTOPUTMOB PEIICHHS, YMEHHS UX IPUMEHSATH, POBOIUTH TOKAa3aTeNbHbIE PACCYKIEHHSI B X0/
pelIeHUs CTePeOMETPHUECKUX 3aJad M 3a7ad C IMPAKTUYECKUM CcojaepKaHHeM, (popMuUpOBaHHE NPENCTABICHHS O HEOOXOIMMOCTH IOKa3aTeNbCTB IPH
000CHOBaHUM MaTeMaTHYECKUX YTBEPXKICHUN M POJIM aKCHOMATHKH B MTPOBEICHUH ACTYKTUBHBIX PACCYKICHHIA;

Pa3BUTHE U COBEPIICHCTBOBAHNE HHTEIUIEKTYAIBHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaromuxcs, Mo3HaBaTeIbHOH aKTHBHOCTH, UCCIIEIOBATEILCKUX YMEHUH,
KPUTHYHOCTH MBIIUICHUS, HHTEPECA K U3yUYEHUIO T€OMETPHH;

¢opmupoBanre (YHKIMOHAIBHOW T'PAMOTHOCTH, PEJIEBAHTHOM T€OMETPHM: YMEHHs PAclO3HABATh IIPOSBICHUS F€OMETPHUUYECKUX IOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEANbHBIX JKU3HEHHBIX CHUTYAIMAX M MPU U3YYCHUH JIPYTUX YUEOHBIX MPEIMETOB, MPOSBICHHUS 3aBHCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJIETTMPOBAHUS peasbHBIX CUTYallui, UCCIIeI0BAaHMs TIOCTPOCHHBIX MOJIENIEH, MHTEPIIPETAINN TOJTYYeHHBIX PEe3yIbTaTOB.

OCHOBHBIMH COZIEPXKATENbHBIMU JIMHUSMU y4yeOHoro kypca «l'eomerpusi» B 10-11 kmaccax sBistoTcs: «lIpsiMble M IUIOCKOCTH B INPOCTPAHCTBEY,
«MHororpanHukny, «Tena BpanieHus», «BEKTOpbI 1 KOOPAUHATEI B IPOCTPAHCTBEY, «J[BHKEHUS B IIPOCTPAHCTBE.

Cdhopmynuporannoe Bo ®I'OC COO TpeboBaHUEe «YMETh ONIEPUPOBATH OHATUSIMHY, PEIICBAHTHBIMH I'€OMETPUHN Ha YIiIyOIEéHHOM ypoBHE 00y4enus B 10-11
KJlaccax, OTHOCUTCS KO BCEM COJEpXaTelbHBIM JIMHUSAM Y4eOHOTO Kypca, a (OpPMHUPOBaHME JIOTUYECKUX YMEHHUI pacrpenensercs He TOJIBKO 10
coJiep>KaTeNbHBIM JIMHUSIM, HO U 1o roxaMm oOydeHusi. Conepxanue oOpa3oBaHMs, COOTBETCTBYIOLIEE NMPEIMETHBIM pe3yjbTaTaM ocBoeHUs DenepaibHON
paboueil mporpaMMsl, pactpeieIéHHBIM TI0 TOJIaM OOYUYeHHS, CTPYKTYPHPOBAHO TAaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NMPHHIMIUAILHBIM BOTIPOCaM
oOyyaroniecs oOpamainch HEOAHOKPATHO. DTO MO3BOJSIET OPraHU30BaTh OBJIAJCHHE I'€OMETPHUUYECKHMMHU IOHATHSAMH M HaBBIKAMH IIOCJIEAOBATEIbHO H
MOCTYMAaTEIbHO, C COOJI0ACHIUEM NIPUHLUIIA TPEEMCTBEHHOCTH, 3 HOBBIE 3HAHHS BKJIIOYATD B OOIIYIO CUCTEMY F'€OMETPUUECKUX MTPEACTABICHUHN 00yYaroIuxcs,
pacmupsisi u yriryouss e€, 00pasysi MpOvYHbIe MHOXKECTBCHHBIE CBSI3H.

[lepexon K u3ydeHUIO TEOMETPUH Ha YIITyOJIEHHOM YPOBHE TIO3BOJISET:

co3nath ycnoBus ans nuddepeHunanuu oOydeHHs, MOCTPOEHHsI WHAMBUAYaAIBHBIX 00pa30BaTEeNbHBIX HPOrpaMM, 00eCHeuuTh YriyONEHHOE H3yueHHe
TEOMETPHUH KaK COCTaBIIIONIEH yaeOHOoro mpeameTa «MaTeMaTukay;

MOJITOTOBUTH 00YYArOIUXCS K MPOOJDKEHHIO U3yUeHUsI MATEMATHKH ¢ YU€TOM BBIOOpa Oymyiiei npodeccuu, odecreunBas IpeeMCTBEHHOCTh MEXKTY OOIIM
1 Ipo(heCcCHOHATILHBIM 00pa30BaHHUEM.

Ha nzyuenne yueOHOro Kypca «I'eomerpus» Ha yrinyoiaéHHoM ypoBHe oTBoauTcst 204 vaca: B 10 kiacce — 102 ygaca (3 gaca B Hexento), B 11 knacce — 102 yaca
(3 gaca B HEemeIO).



COIAEPKAHUE OBYYEHUSA
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IIpsiMBbIe ¥ MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TOHATHSI CTEPEOMETpPHH. TouKa, MpsMasi, IIOCKOCTb, MPOCTpaHCTBO. lloHATHE 00 aKCMOMAaTHYECKOM MOCTPOCHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHH U CIEACTBHS U3 HUX.

B3aumHoe pacnono)keHue npsiMBIX B IPOCTPAHCTBE: NepeceKarouecs, napauleabHble U CKpelyBaronuecs npsaMole. [Ipu3Hakyu cKpenBarommxcs MpsIMbIX.
[TapannenbHOCTh NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE: MapajljieIbHbIE MPSMBIE B IPOCTPAHCTBE, MAPAIIIETbHOCTD TPEX MPSAMBIX, TAPAJIENbHOCTD IPAMO 1
miockocTy. [lapamnenbHoe W LEHTpaIbHOE NMPOEKTHPOBaHHUE, n3o0paskeHne ¢Guryp. OCHOBHBIE CBOMCTBA MapajuIENbHOIO NMPOEKTHUpoBaHuUs. M300paxeHue
¢buryp B mapajsieIbHOW NPOEKIMH. YTJIbl C COHANpaBJICHHBIMH CTOPOHAMM, Yroj MEXKAY HpsSMBIMH B IpocTpaHcTBe. [lapayienbHOCTh IUIOCKOCTEH:
napaJulelibHble IUIOCKOCTH, CBOMCTBa MapaulesbHbIX IIockocTei. [Ipocteiimme mpocTpaHCTBEHHBIE (PUTYpBI Ha IUIOCKOCTH: TETpa’p, Mapajesenurnes,
MOCTPOEHUE CEUCHHU.

[lepneHAUKYIIPHOCTh NMPSAMON M IUIOCKOCTH: NMEPIEHAUKYISIPHBIE NMPSAMBIE B IPOCTPAHCTBE, MPSMBIE MapajuIeIbHbIE H NEPIEHANKYISIPHBIE K IUIOCKOCTH,
MpU3HaK NEePHEHANKYISIPHOCTH MPSAMON U MIIOCKOCTH, TEOpEMa O MPAMON NMEPNEHANKYIIPHOM miockocT. OpToroHasbHOE MpoeKTHpoBaHue. [leprnenaukymsp
W HAKJIOHHBIE: PACCTOSHHUE OT TOYKH A0 IJIOCKOCTH, PACCTOSIHHE OT MPSMOW 1O TIOCKOCTH, MPOEKIHs (PHUTYpHl HA TUIOCKOCTH. [lepmeHAMKyISIpHOCTD
IJIOCKOCTEN: MPU3HAK MEPIEHINKYIIIPHOCTH ABYX ITOoCKOCTeH. TeopeMa o TpéxX mepneHauKysapax.

VYIibl B IPOCTPAHCTBE: YIOJd MEXIY NMPSMOM U IIOCKOCTBIO, IBYIPAHHBIN YIroJl, IMHEUHBIN Yrojl ABYTPAaHHOIO yria. TpéXrpaHHbIA U1 MHOTOTPAHHBIE YIJIBL.
CBoiicTBa MJIOCKHX YIJIOB MHOTOTpaHHOro yriia. CBoiicTBa IUIOCKMX W JIBYTPaHHBIX YTJIOB TPEXTpaHHOro yria. TeopeMbl KOCHHYCOB M CHUHYCOB JUIS
TPEXTPAHHOTO YTJa.

MHoOrorpaHHuK#"

Bupl MHOTOrpaHHUKOB, pa3BEPTKAa MHOTOTpaHHUKA. [Ipr3ma: n-yronpHas npusma, npsiMas U HakJIOHHAas MPU3MbI, OOKOBasl U MOJHAS TOBEPXHOCTh MPU3MBI.
[Napannenenunen, NpsSMOYTOJbHBIM Mapajulelenunes; U ero cpoiicTBa. Kpardaiiine mmyTw Ha TOBEpPXHOCTM MHOTOrpaHHHMKa. Teopema Diinepa.
IIpoctpanctBennas teopema lludaropa. Ilupamuaa: n-yronpHas nupaMujaa, OpaBWiibHas M yceuéHHas nupamuisl. CoiicTBa pédep M OOKOBBIX TIpaHei
MpaBUIbHON TTUpaMupl. [IpaBuiibHbIE MHOTOTPAHHUKHN: TIpaBUJIbHAS MpU3Ma W MpaBWIIbHASA MHpPaMUAA, paBUIIbHAA TPEYrojibHas MUpaMuIa U MPaBUIbHBIN
TeTpasap, KyO. IIpencraBnenue o npaBWIbHBIX MHOTOTPAHHHUKAX: OKTAa3Ip, JOAEKadp U UKOCAIAP.

Brruucnenue 31eMeHTOB MHOTOTPaHHUKOB: pEéOpa, AuaroHany, yribl. [lnomans O0KOBOH MOBEPXHOCTH U HOJHOW HOBEPXHOCTH HPSMON MPHU3MBI, IUIOIAIb
OCHOBaHUi1, TeopemMa 0 OOKOBOI IOBEPXHOCTH NMPsIMOI ipu3Mbl. [ Lomiane 60KOBOH MOBEPXHOCTH M IOBEPXHOCTH MTPABUIBHOM MUPaMUbl, TEOpEMa O MJIOMAAN
YCEYEHHON TUPaMUIBbIL.

CuMMeTprs B TNPOCTPAHCTBE. OJIEMEHTHl CHMMETPUM TPAaBUIBHBIX MHOTOIpaHHMKOB. CHMMETpUS B NPABHIBHOM MHOTOTPaHHHMKE: CHUMMETPHS
napajuleNenunesa, CHMMETPUS IPAaBUIBHBIX TPU3M, CHMMETPUS PAaBUIbHON MHUPaMUJIBIL.

BekTopbl M KOOPIMHATHI B IPOCTPAaHCTBE

[lousiTHA: BEKTOpP B TPOCTPAHCTBE, HYJIEBOM BEKTOp, JAJMHA HEHYJIEBOTO BEKTOPA, BEKTOPHl KOJUIMHEAPHBIE, COHANPABICHHbIE M TNPOTHBOMOIOKHO
HaIpaBJIeHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. JleHCTBUS ¢ BEKTOPAMU: CI0XKEHHUE M BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOYKEHUE BEKTOPA
Ha ymcio. CBoiicTBa crokeHUsI BeKTOpoB. CBOMCTBAa YMHOXKEHHUSI BeKTOpa Ha uncio. [loHsTHe KoMIUTaHapHbIE BEKTOpHI. [Ipn3Hak KoMIIaHApHOCTH TPEX
BekTopoB. IlpaBwio mapamnenenunena. Teopema o pa3noxeHUM BEKTOpa 10 TpEM HEKOMIUIAHApHBIM BekTopaM. lIpsiMoyrosbHas cucreMa KOOpAUHAT B
npoctpancTBe. Koopaunate! BekTopa. CBA3b MEXKIAY KOOpJAMHATAMHU BEKTOpa M KOOPAWHATAMM TOYEK. YTONI MexAy BekTopaMu. CKaJspHOE NMPOU3BENECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpamenns



[oHsATHS: IMIMHAPUYECKAs! IOBEPXHOCTh, KOHUYECKAs! IOBEPXHOCTh, ChepruecKasl IOBEPXHOCTh, 0Opasyronye noBepxHocTeld. Tena BpaleHus: HWINHAD,
KOHYC, yCeUEHHBIH KOHYcC, cdepa, map. B3aumHoe pacnonoxxkerue cdepsl U INIOCKOCTH, KacaTenbHas MIOCKOCTh K cepe. M300paxeHne Ten BpalieHus Ha
miockocTH. Pa3séprka nununapa u konyca. Cummetpust cepsl 1 mapa.
O061BEM. OcHOBHBIE cBOHCTBa 00BEMOB Ten. Teopema 00 00bEMeE PSMOYTOIBFHOTO NapajuleNenuneaa u ciaeacTus u3 He€. OO0BEM MpsIMOi 1 HAKIIOHHOW IPU3MBI,
HWINHIPA, TUpaMuzb! 1 KoHyca. O0BEM I1apa U apoBOro CErMeHTa.
KomOunannu Ten BpaiieHust 1 MHOTOIpaHHUKOB. [Ipu3Ma, BoucaHHasi B IMIMHAP, ONKMCaHHAast 0KoJo munHapa. [lepeceuenne cdepsl u mapa ¢ niI0CKOCThIO.
Kacanwue mapa u cepsl mnockoctsio. [ToHsATHE MHOTOrpaHHUKA, OIMCAHHOTO OKOJIO c(hepbl, cephl, BIMCAHHOW B MHOTOTPaHHUK HMJIM TEJIO BPAILCHHS.
[Inomane MOBEPXHOCTH IWIIMHApA, KOHyca, momanb chepsl u e€ gactedd. llogodme B mpocTtpancTBe. OTHOMEHHE OOBEMOB, TUIOIMIAJEH OBEPXHOCTEH
nono6usIx ¢uryp. IIpeodpazoBanue nogodus, romoreTys. Pemenne 3anad Ha MIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPHUUECKUX METOJIOB.
[MocTpoenne ceyeHUil MHOTOTPAHHMKOB W TN BpaIICHUs: CEUYCHHs MUIMHIpa (MapauieNbHO M NEepHeHIUKYIIPHO OCH), CeYeHHUs] KoHyca (TmapasjeibHble
OCHOBAHHWIO U MPOXOIAAIIHC YCPE3 BCpHH/IHy), CCUCHUA 1Iapa, METOAbI MMOCTPOCHUSA CEUCHUI: METOJ CJICA0B, MCTOJ BHYTPCHHETO NPOCKTHUPOBAHUA, MCTO/
MEpEeHoCca CEeKyIlel TIOCKOCTH.
BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE
Bextopsl B mpocTtpancTBe. Omnepauuy Haja BeKTOopaMmu. BekTopHoe yMHOKeHHe BEeKTOpoB. CBOMCTBa BEKTOpHOro yMHO)KeHHA. I[IpsiMoyronbpHas cucrema
KoopauHar B npoctpaHcTBe. Koopannatel BekTopa. Pasnoxxenue Bekropa mo 6asucy. KoopauHaTHO-BEKTOPHBIA METOJ NP PELLICHUN T'€OMETPUIECKUX 3a4a4.
JABu:KeHHUs B IPOCTPAHCTBE
HBwxkenus npoctpanctBa. OroOpaxenus. J[BmkeHuss W paBeHCTBO ¢uryp. OOIiue CBOWCTBAa IBW)KCHWH. BHIBI JBIDKEHHMH: MapaiedbHBIN TEepeHoc,
[EHTpaIbHAsI CHMMETPHS, 3epKallbHAsI CHMMETPHSI, TTIOBOPOT BOKPYT NpsamMoii. [IpeobpazoBanus monobwus. [Ipsimast u cdepa Diinepa.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA «'EOMETPUSI» (YIJIYBJIEHHBIN YPOBEHB) HA YPOBHE

CPEJHEI'O OBHIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxknaHckoe BOCIUTAHHE:

c(OPMHUPOBAHHOCTh TPAKAAHCKOW MO3UIUK O00y4arollerocss Kak aKkTUBHOIO M OTBETCTBEHHOI'O WIEHAa POCCHUICKOTO o0OIIecTBa, MpEACTaBICHUE O
MaTeMaTHYECKHX OCHOBaX (DYHKIIMOHHUPOBAHHS PA3IUYHBIX CTPYKTYD, SIBICHHUH, MPOLEAYDP TPaXIaHCKOTO o0liecTBa (BHIOOPHI, ONPOCHl H JPYroe), yMEeHUe
B3aMMOJIEHCTBOBATh C COLMATBLHBIMI HHCTUTYTAMH B COOTBETCTBUH € X (QYHKIHMSIMHU U HA3HAUYCHHUEM;

2) naTpuoTu4yecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTb POCCUICKOM TPaXKTaHCKOW MIACHTHYHOCTH, YBRKEHHSI K MPOIUIOMY U HACTOSIIEMY POCCHICKOW MaTeMaTHKH, IICHHOCTHOE OTHOIICHHE K
JOCTHKEHHSM POCCUIICKMX MAaTEMaTHKOB U POCCHUMCKOM MaTeMaTHYECKOH LIKOJIbI, HCIOIb30BAHUE ATUX JOCTHKEHUH B APYTUX HayKaX, TEXHOJIOTHX, chepax
9KOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOE BOCITUTAHME:

OCO3HAHHUE JIyXOBHBIX IICHHOCTEH POCCUICKOT0 Hapo/a, CPOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STHYECKOTO ITIOBEICHUSI, CBA3aHHOTO C MPAKTHYCCKUM
MPUMEHEHUEM JOCTHKEHUH HayKH U IEATEIbHOCTBIO YUYEHOT0, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyIyIIEro;

4) 3cTeTHYECKOE BOCITUTAHHE:

ACTETUUECKOE OTHOIIIEHHE K MUPY, BKIIFOYAs ICTETHKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PEeIICHHI, PACcCyKICHUH, BOCTIPUIMYHBOCTD K
MaTEeMaTHYECKUM acleKTaM Pa3InYHbIX BUJIOB HCKYCCTBA;

5) pusuyeckoe BocnuTanme:



c(hOopMUPOBAHHOCTH YMEHHS IPUMEHSITh MaTEMaTHYECKUE 3HAHUS B MHTEpecax 370pPOBOT0 1 0€30MacHOro 00pasa KU3HH, OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY
3IOPOBBIO (3I0POBOE MMUTAHKE, COANTAHCHPOBAHHBIN PEKUM 3aHATHI U OTIBIXA, pETYIApHas (u3ndecKasi akTUBHOCTD), (PU3NIECKOE COBEPIIICHCTBOBAHNE TIPH
3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIIBHOM JIEATEILHOCTHIO;

6) TpynoBoe BocniuTanue:

TOTOBHOCTH K TPYAY, OCO3HAHHE IEHHOCTH TPYAOIIOONS, MHTEPEC K PA3INIHBIM chepaM MpodeCCHOHANBHON NeATETbHOCTH, CBI3aHHBIM C MaTEMAaTHKOH 1 e
MPIJTIOKEHUSIMHU, YMEHHE COBEPIIIaTh OCO3HAHHBIN BRIOODP OyayIiel npodeccru 1 pearn30BeIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbl, TOTOBHOCTH M CIIOCOOHOCTH
K MaTeMaTU4eCKOMY OOpa30BaHHIO U CaMOOOPa30BaHUIO Ha MPOTSHKCHUU BCEH KU3HHU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUYCCKUX 3ajad
MaTeMaTHYeCKOW HAIIPaBICHHOCTH;

7) 3Ko0J10rHYecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTH 3KOJIOTHUYECKON KYJIBTYpPhl, TOHUMAaHHUE BIUSHHUS COIIMATbHO-3KOHOMHYECKUX ITPOLIECCOB HA COCTOSTHUE MTPUPOTHON M COIIMATILHON CPE/Ibl,
OCO3HaHUE III00ATBLHOrO XapaKTepa SKOJIOTMYECKUX MpoOJieM, OpPHCHTAIMs Ha NMPUMCHEHHWE MaTeMaTHUUECKUX 3HAHHWM I PelicHHs 3ajad B 00JIacTH
OKpY>KaroIel cpeipl, IJIaHUPOBAHNE TIOCTYNKOB U OLIEHKH UX BO3MOKHBIX TIOCIIEICTBHUM U OKPY KAFOIIEH CPEIbI;

8) neHHOCTH HAYYHOT0 MO3HAHUSL:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIECIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIICCTBEHHOM MPAKTHKH, TIOHUMaHUE MaTEMaTHICCKOM
HayKH Kak c(epsl 4eIOoBEYECKOW AESITeThHOCTH, JTAoOB €€ Pa3BUTHS W 3HAYMMOCTH ISl PA3BUTHUS IMBHIIU3AIINH, OBIIAJICHWE S3BIKOM MAaTEeMAaTHKU U
MaTEeMaTHYECKOW KyJIbTYPOI Kak CPECTBOM MTO3HAHS MUAPA, TOTOBHOCTH OCYIIECTBIIATH MPOEKTHYIO U UCCIIEOBATENBCKYIO JIEATENIHOCTh HHANBHYyaTbHO H
B IpyIIIIE.

METAHNPEIMETHBIE PE3YJIbTATBI

IHo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3zoBrble Jornueckne aeicTBus:

BBISIBIISITH M XapaKTepU30BaTh CyIIECTBEHHbIE MPU3HAKN MAaTEMAaTHUECKUX OOBEKTOB, MOHATHH, OTHOILICHUH MEX 1y HOHATHAMH, (OPMYIHPOBATH ONPEIeIICHHUS
MOHATHH, YCTaHABINBATh CYLIECTBEHHBIN MPU3HAK KiacCU(UKAINK, OCHOBaHHMS 1151 0000IIEH!Us U CPaBHEHUS, KPUTEPHH POBOANMOTO aHAJIM3a;
BOCIIPHHUMATD, (OPMYIUPOBATH 1 MTPe0OPa30BBIBATE CYKACHUS: YTBEPAUTENLHBIE U OTPUIIATEIIbHBIC, CIMHUYHbIC, YACTHBIEC U O0II1e, YCIOBHEIE,

BBIABJIIATE MaTEMAaTUUCCKUEC 3aKOHOMEPHOCTH, B3AaMMOCBA3U U IIPOTUBOPEYN B (baKTaX, JaHHBbIX, Ha6J'IIO)Z[eHI/IHX " YTBCPXKACHUAX, NIPpEAjIaraTb KpUTCPpUMN JJIsd
BBISIBJICHHS 3aKOHOMEPHOCTEH 1 IPOTHBOPEUHI;

ACJIaTh BbIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U HHAYKTUBHBIX YMOSaKH}OquHﬁ, YMOSaKJ'IIO‘-IeHI/Iﬁ 110 aHAJIOTHUH,

MIPOBOUTH CAMOCTOSATENBHO JI0KA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUHN (TIPSIMBIE M OT IPOTUBHOTO), BBICTPANBATh apTyMEHTAIIHIO, IPUBOJUTH TPUMEPHI
1 KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIICHHS 1 BBIBOIbI;

BBIOMpaTh COco0 pemeHus yueOHOH 3aaa4un (CpaBHUBATH HECKOJBKO BAPMAHTOB PELICHMS, BHIOMpATh HanOosiee MOAXOIMIINN C YyYETOM CaMOCTOSTEIBHO
BBIJIETICHHBIX KPUTEPHUEB).

Ba3zoBble ucciegoBaTeIbCcKUe AeiiCTBUA:

HCTIONB30BaTh BOIIPOCHI KaK HCCIIEA0BATEILCKUI HHCTPYMEHT MO3HAHUS, (POPMYIINPOBATH BOIIPOCHI, PUKCUPYIOIINE IPOTHBOPEUHE, IPoOIeMy, yCTaHABINBATh
HMCKOMOE U JIJaHHO€, (OPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UINI0, MHEHHUE;

MIPOBOIUTH CAMOCTOSITENILHO CTITIAHMPOBAHHBII IKCIIEPUMEHT, HCCIIEIOBAHHE 110 YCTAHOBJIEHUIO 0COOCHHOCTEH MaTeMaTHIECKOTO 00BEKTa, ABJICHUS, TIpoIiecca,
BBISIBIICHHIO 3aBUCUMOCTEN MEXLy 00BbEKTaMU, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITEIBHO POPMYJIMPOBaTh 0000IIEHHS M BEIBOBI IO PE3yJIbTaTaM MPOBEIEHHOTO HAOIIOJCHNUS, HCCIIEOBAaHMS, OLIEHUBATh JOCTOBEPHOCTH MOIYYEHHBIX
PE3yJIbTAaTOB, BHIBOJIOB U 00OOIICHHUI;



MPOTHO3UPOBATH BOZMOYKHOE Pa3BUTHE TIPOIIECCa, a TAKXKE BBIIBUTATH MPEOIOKECHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanueii:

BBISBJISITH JE(UITUTH HH(DOPMAIIK, TAHHBIX, HEOOXOAMMBIX JJII OTBETA Ha BOIIPOC M JUIS PEIICHUS 3a/1a4H;

BBIOMpaTh MH()OPMAIIMIO U3 MCTOYHUKOB PAa3IMYHBIX TUIIOB, aHATU3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATh HH(OPMAIIUIO PA3IMYHBIX BUIOB U
(dhopm mpeacTaBICHNUS;

CTPYKTYpUPOBATh HH()OPMAIIHIO, TIPEICTABIIATH €€ B PA3IUYHBIX (popMax, HILTIOCTPUPOBATH Tpadudecku;

OIICHUBATh HAIEXHOCTh HH(DOPMAIIUU 110 CAMOCTOSATEIBHO C(POPMYITHPOBAHHBIM KPUTEPHUSIM.

KomMyHuKkaTHBHbBIE YHUBepcAJIbHbIE YUeOHbIe IelicTBUS

Oo0menue:

BOCHpI/IHI/IMaTB nu q)OpMy.]'II/IpOBaTL Cy)KI[CHI/IH B COOTBETCTBHU C YCHOBI/ISIMI/I U LejisiMu O6].[IGHI/I$1, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTI) CBOHO TO‘-IKy 3peH1/15{ B
YCTHBIX M TUCbMEHHBIX TEKCTaX, IaBaTh MOSCHEHUS 110 X0y PEIICHUS 3a/1aui, KOMMEHTHPOBATh MOJTyYCHHBIA PE3yNbTAT;

B X0JIc 00CYXICHHS 32]1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMO# TeMBbI, MPOOJIEMBI, pEIIacMOH 3a1a4H, BRICKA3bIBATh UJICH, HAIICIICHHbBIC HA TIOUCK PENICHUS,
COIOCTABIISATh CBOU CYXJACHUSI C CYXKICHHSAMH APYTHMX YYaCTHHUKOB JWANIOra, OOHApyKWBaTh pasiMyle M CXOACTBO TO3WIMA, B KOPPEKTHOH Qopme
(hopMyIUPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHUS;

MPEICTABISITh PE3yAbTAThI PEIICHHs 337a4H, SKCIICPUMEHTa, UCCICIOBAHNUS, MIPOCKTA, CAMOCTOSATENLHO BHIOMPATh (POPMAT BHICTYIUICHUS ¢ YYETOM 3ajad
MPE3CHTAINU U 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe yHUBepcaibHbIe y4eOHbIE NeliCTBUS

Camoopranuszanus:

COCTaBJIATh TUTAH, aJITOPUTM PEIICHUS 33/1a4H, BEIOUPATh CIIOCO0 PEIIeHNUs C yYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
W KOPPEKTHUPOBATH BAPUAHTHI PELICHHI ¢ YIETOM HOBOW MH(DOpPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIA MHTEJJIEKT:

BIIa/IETh HABBIKAMH ITO3HABATEILHON pe(IeKCHH KaK OCO3HAHWSI COBEPIAEMBIX JISHCTBHI U MBICITUTEIHHBIX TPOIIECCOB, HX PE3YJIBTATOB, BIAIETh ClIOCO0aMu
CaMOIIPOBEPKU, CAMOKOHTPOJIA MpoLecca U pe3yJibTaTa pEelIeHUs] MaTEMaTUUECKOM 3a/1auu;

MPEIBUICTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTD MPH PEIICHUH 3a/1a4l, BHOCHTh KOPPEKTHUBBI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, TaHHBIX,
HaWJICHHBIX OMNOOK, BBISBICHHBIX TPYAHOCTEH;

OIICHHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUSAM, OOBSICHATh MPUUUHBI JIOCTHKCHHS HJIH HEJOCTHXKEHUS PE3YJIbTaTOB JISATSIIbHOCTH, HAXOUTh OLITHOKY,
JlaBaTh OIICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJILHOCTD:

MMOHUMATh U UCTIOIH30BaTh MPEUMYIIIECTBa KOMaHHOHN 1 HHIUBUAYAIBHON paOOTHI IPU PEIICHUH YIeOHBIX 33124, IPUHUMATh I1€JThb COBMECTHOM JIEATEIbHOCTH,
IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, paCIpeaesIaTh BU/IbI pa0OT, JOrOBAPHBATHCS, 00CYKIaTh MPOLIECC U PE3yJIbTaT paboThl, 0000IIaTh MHEHHUS
HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIIOBBIX (PopMax paboThI (00CykIeHUs, 00MEH MHEHUH, «MO3TOBBIE IITYPMbI» U HHBIE), BBIIIOJIHSATH CBOIO YaCTh pa0OThI M KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYIMMH WICHAMHU KOMaH[Ibl, OLICHUBATh KaYeCTBO CBOCTO BKJIaJa B OOIIMHA MPOAYKT IO KPUTEPHSIM, CHOPMYIHPOBAHHBIM yUaCTHHUKAMH
B3aHUMOJICHCTBUS.

HPEIMETHBIE PE3YJIbTATDBI



K xoniy 10 kiiacca oOydaroniuiicst HayqIuTCS:

e cBOOOJHO ONEPUPOBATH OCHOBHBIMH MTOHATHSMU CTEPEOMETPHUHU IPU PEILICHUH 3a/1a4 U IIPOBEJCHUN MaTeMaTHUECKUX PacCyKICHUH;

® IPUMEHATh AKCHOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX MPH PELIEHUH I'€OMETPHUUECKUX 3a/1aY;

e xjaccuUUUPOBATh B3aUMHOE PACIIONOKEHHE NPSIMBIX B IIPOCTPAHCTBE, IFIOCKOCTEH B IPOCTPAHCTBE, IPSAMBIX U IFIOCKOCTEH B IPOCTPAHCTBE;

e cBOOOJHO ONEPUPOBATH MOHATUAMH, CBSI3aHHBIMHU C YIJIaMHU B IPOCTPAHCTBE: MEXKY IPAMBIMU B IPOCTPAHCTBE, MEXIY IPSAMOH U INIOCKOCTHIO;

e cBOOOJHO ONEPUPOBATH MOHITUSIMHU, CBSI3aHHBIMU C MHOTOI'DaHHUKAMU;

e cBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbl MHOTOTPAaHHHUKOB (TIpU3Ma, IUpaMua, IpsSMOYTOJIbHbIH Mapanenenumnes, Kyo);

e xjaccuUIUPOBATh MHOTOIPAHHUKH, BEIOMpPAsi OCHOBAaHMS AJIs Kiaccuukanuy;

e cBOOOJHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C CE4EHHEM MHOT'OTPAHHUKOB IUIOCKOCTBIO;

® BBINOJHATH NapaJlIeIbHOE, LICHTPAIbHOE U OPTOTOHAIBHOE IPOEKTUPOBAaHNE (PUTYp Ha MIIOCKOCTH, BBIMOJIHATH H300paxeHus: GUryp Ha IJIOCKOCTH;

® CTPOUThH CEYEHHUs] MHOTOTPAHHUKOB PA3JIMYHBIMH METOAAMH, BBIIIOJIHSTH (BHIHOCHBIE) IJIOCKUE YEPTEKH U3 PUCYHKOB HPOCTHIX OOBEMHBIX (UIYp: BUI
CBEpXy, COOKY, CHU3Y;

® BEIYKCIIATH TUIONIA/IN TIOBEPXHOCTEH MHOTOTPAaHHUKOB (ITPU3Ma, MMPaMU/Ia), TeOMETPUIECKUX Tell C MPUMEHEeHUuEeM (HopMyIT;

® CBOOOJTHO ONIEPUPOBATH MOHITUSMHI: CHMMETPHS B IIPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYDBI;

® CBOOOJTHO OTIEpPUPOBATH MOHITUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOPJMHATAM B TIPOCTPAHCTBE;

® BBINIOJTHATH ACUCTBHSI HAJl BEKTOPAMHU;

® peliaTh 3aJa4d Ha JI0Ka3aTelbCTBO MaTeMaTUYeCKUX OTHOLICHUH M HAXOXKICHHUE T€OMETPHUYCCKUX BEIMYHH, IPUMEHSISI U3BECTHBIC METOJIBI TIPU PEIICHUH
MaTeMaTHUYECKHX 3a/1a4 MOBBIIIEHHOTO U BEICOKOTO YPOBHSI CIIOKHOCTH;

® IPUMEHATH IPOCTEHIINE TPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHKALIMOHHBIE CHCTEMBI IIPH PELICHUHN CTEPEOMETPHUUECKUX 3a/1aY;

® U3BJIEKaTh, NPEOOPa30BBIBATh MU MHTEPHPETHPOBATH MH(OOPMAIMIO O MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (UTypax, MPEeACTaBICHHYI0 Ha depTexax U
PHUCYHKaXx;

® IPUMEHATH NOJYYEHHbIC 3HAHMS Ha IPaKTHKE: CPABHHMBATh M AHAIM3MPOBATh PEaJibHBIE CUTYAIL[MH, IPUMEHATh W3yYCHHBIE NOHATHUS B IPOLIECCE MOUCKA
peleHns MaTeMaTuiecku chopMyIMpOBaHHON MPOOJIEMBI, MOJIEIMPOBATh PealIbHbIE CUTYallMH Ha S3bIKE T€OMETPHH, UCCIEI0BATh IOCTPOSHHBIE MOJIENH C
WCTIOJIb30BaHHEM TEOMETPUYECKUX TOHSATHH M TeopeM, almapaTa anreOpbl, pelath MpakTHYecKHe 3aJadd, CBSI3aHHBIC C HAXOXKJICHHEM TeOMETPUYECKUX
BEJIMYHH;

® UMETh NPEACTAaBICHUA 00 OCHOBHBIX ATallax Pa3BUTHsI FTEOMETPUU KaK COCTaBHOW 4acTH (PyHIaMEHTa Pa3BUTHUS TEXHOJIOTHIL.

K xoniy 11 kiracca oOydaroniuiicst Hay4uTCs:

® CBOOOJTHO OTIEpPUPOBATH TOHITUSMH, CBI3aHHBIMH C IWIMHAPHUYECKON, KOHUYECKON 1 c(hepuIecKoil MOBEPXHOCTIIMU, OOBSACHSTH CIIOCOOBI MOTyYSHHST;

® OIIEPUPOBATH MOHSATHIIMHU, CBI3aHHBIMU C TEJIAMH BPAIICHUS: IWJIMHAPOM, KOHYCOM, cepoii 1 mapowm;

® pacro3HaBaTh Tella BpalieHus (IHIHHAP, KOHYC, cdepa 1 map) U OOBSICHSITH CIIOCOOBI MTOTYYCHHUS TEJ BPaIeHNS;

® KJIacCU(pUIUPOBATh B3aUMHOE PaCIIONIOKeHHE Cepbl U TNIOCKOCTH;

® BLIYKCIISTH BEJTMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TeJI BpaIIeHHsI, 00BEMBI U ILIONIA M IIOBEPXHOCTEH MHOTOTPAHHUKOB H TEJI BPAIIICHHS, TeOMETPUIECKUX
TeJl C MpUMEHEeHHEM (hopmyIT;

® CBOOOJTHO OIEPUPOBATh MMOHSATHSIMU, CBSI3aHHBIMU ¢ KOMOWHAITUSIMH TEJI BPAIIEHNs] U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIN B cepy U ONUCAHHBIH
okoJ10 cepsl, chepa, BiMcaHHAss B MHOTOTPAHHUK WM TEJIO BPALICHMS;

® BEIYHCIISITH COOTHOLIECHHUS MEXK/1Y IUIOMAASIMU IIOBEPXHOCTEH U 00bEMaMH MOJOOHBIX TET;



® 1300pakaTh N3ydaeMble (PUTyPHI, BEITIOIHSITH (BEIHOCHBIC) TNIOCKHE YEPTEKHU M3 PHCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHJ CBEPXY, COOKY, CHH3Y, CTPOUTH
CEYeHUS Tell BPaIeHVs,

® U3BIIEKaTh, WHTEPIIPETUPOBATh W IMPEOOpPa3OBHIBATh MH(POPMALHIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (UTYpax, MPEICTABIECHHYI0 Ha UYepTeXax H
pUCYHKaX;

® CBOOOJIHO OTIEpUPOBATH MOHITHEM BEKTOP B MIPOCTPAHCTBE;

® BEITIOJHATH OTICPAIlUK HaJl BEKTOPAMHU;

® 3371aBaTh MJIOCKOCTh YPaBHEHHEM B JIEKapPTOBOM CUCTEME KOOPAMHAT;

® pelaTh TEOMETPUYECKHUE 337aUd Ha BBIYHMCICHHUE YIJIOB MEXKIY MPSIMBIMU U IJIOCKOCTSIMH, BBIYUCIICHUE PACCTOSIHUNA OT TOYKH JIO IUIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/Ia P PEIICHUY;

® CBOOOIHO OIIEPUPOBATH MOHATUSAMU, CBSI3aHHBIMU C JIBUKCHHEM B TIPOCTPAHCTBE, 3HATH CBOWCTBA JIBHIKCHHUIA,

® BBHIMOJHATh M300pakKeHUS MHOTOTPAHHUMKOB M TeJNl BpAIleHHs MpHU MapajuleIbHOM IEepeHoce, IEHTPAIbHOW CHUMMETPHH, 3€pKaJbHOW CHUMMETPHUH, NPHU
MMOBOPOTE BOKPYT MPSIMOK, MPeoOpa3oBaHusl MOa00us;

® CTPOUTHh CEYEHHS MHOTOTPAaHHWKOB W TeJ BpAIlEHWs: CEUeHHs IIMHApa (Mapauie]bHO W TEPICHANKYISIPHO OCH), CeYeHHs KOHyca (TapajienbHbIe
OCHOBAHHIO ¥ MPOXOISIINE Yepe3 BEPUINHY), CEUCHHUS 11apa;

® JICII0JIL30BATh METO/IbI TOCTPOCHUS CEYCHUI: METOJI CIIEZI0B, METOJ] BHYTPEHHETO MTPOSKTUPOBAHUS, METO/I IEPEHOCA CEKYIICH TIOCKOCTH;

® JIOKa3bIBaTh T€OMETPUICCKHUE YTBEPIKICHUS;

® IPUMEHATH TeOMETPUUECKHE (aKThI ISl peIICHUS CTEPEOMETPUUYECKUX 3aay, IPEAINOaralolinX HECKOJIBKO [IaroB PElIeHHs, €CTH YCIOBUS TPUMEHEHHUS
3aJjaHbl B IBHOW M HESIBHOH (popme;

® pCHIAaTh 3aJa4M Ha JOKA3aTCJIbCTBO MATEMATUYCCKUX OTHOIIIEHUN U HaXO0XJACHUEC I'COMETPUICCKUX BECINYNH;

® [IPUMEHSATH IPOIPAMMHBIE CPEACTBA U HIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYCCKUX 3aaY;

® [IPUMCHATH INOJYUYCHHBIC 3HAHUA HA NNPAKTUKE: CPABHUBATH, aHAJIM3UPOBATh U OLICHUBATH PCAJIbHBIC CUTYyalluU, IPUMECHATh N3YUCHHBIC TIOHATUA, TCOPEMBI,
CBOWMCTBAa B IPOIIECCE IOMCKA PELICHHUsS MaTeMaTU4YeCKH CHOPMYJIUPOBAHHON MPOOJIEMBbI, MOJECIUPOBATh pPEalbHbIC CUTYyallMM Ha S3BIKE T'€OMETPHH,
HCCIIEIOBAThH ITOCTPOSHHBIC MOJICIIH C UCIIOIF30BAHUEM I€OMETPUUYECKUX MTOHATHI U TEOPEM, alllapara anreOpsl, penaTh MpakTHIeCKue 3aaqu, CBI3aHHbIC C
HaX0XJIEHUEM T€OMETPHYECKUX BEITHYNH;

® UMCTh NPEACTABIICHUA 06 OCHOBHBLIX JTallax pa3BUTHA I'COMETPUHN KaK COCTaBHOM YacTH q)YH}J;aMeHTa pa3BUTUA TEXHOJIOTHH.



TEMATUYECKOE IINTAHUPOBAHUE

10 KVIACC
KosauuyecTBO 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHHUe pa3iesioB ¥ TeM MPOrpaMMbl Konrtpoabusle  IIpakTndeckue (uudposbie)
n/n Bcero o0pa3oBaTebHbIE
padoThI padoThI pecypen
1 BBeneHue B CTEpeOMETPHIO 23 1
2 BsaumHoe paconoKeHue NPsIMbIX B MPOCTPAHCTBE 6 1
3 [apamienbHOCTh IPSAMBIX M IIOCKOCTEH B IPOCTPAHCTBE 8
4 IlepnesauKyJIApHOCTD NPSMBIX U IIOCKOCTEN B o5
MIPOCTPAHCTBE
5 VYTIIbI 1 pacCTOSIHUS 16 1
6 MHoOTrOrpaHHUKH 7 1
7 BexTophb! B pocTpaHcTBe 12
8 [ToBTOpeHwme, 0000IIeHNE 1 CHCTEMATH3AINS 3HAHU T 5 2
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoaunuecTBO yacon JJIeKTPOHHBbIE
Ne n/m HaumenoBaHMe pa3aesioB U TeM NPOrPAMMbI Beero Konrtpoabubie  [paktHueckue f)lél;g)foo;al:gb““e
padoTsI padoTsI pecypel

1 AHaTuTHYEeCKas TEOMETPHS 15 1

2 [ToBTOpeHue, 0000IICHNE 1 CUCTEMATHU3AIINS 3HAHUI 15 1

3 O0bEM MHOrOrpaHHHKA 17 1

4 Tena BpaieHus 24 1

5 [Tnomaan NoBEpXHOCTH U 0OBEMBI KPYTIIBIX TET 9 1

6 JBmxeHus 5 1

7 [ToBTOpeHue, 0000IICHNE ¥ CUCTEMATHU3ALINS 3HAHUI 17 2

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 8 0




INOYPOYHOE IINTAHUPOBAHME

10 KVIACC
KoanyecTBo 4acoB Dj1eKTpO
HHbIE
ara
Ne Kourp Ipakr A -
u/ Tema ypoka Beero  *PH HYeCK u3y4q e
bI€ ue CHUS
P 6 o0pa3oBa
pabor pabor TeJbHbIE
bl bl
pecypcsl
1 OcHoOBHBIE ITpaBUiIa H300paKEHUS Ha PUCYHKE TIOCKOCTH, MapajieNbHBIX IPSMBIX (OTPE3KOB), 1
CepeNHBI OTpe3Ka
2 [lonsTHs cCTEpeoOMeTpHu: TOUKa, IPAMasi, TNIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE MPaBUIIa 1
M300paKeHHs Ha PUCYHKE TIOCKOCTH, apaJlIeTbHBIX IPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka
3 [NonsTHs: mepecekaromuecs MIOCKOCTH, MEPECEeKAOIINeCs MpsMasi | TIOCKOCTD; 1
MOJTYIIPOCTPAHCTBO
4 [NonsTrs: mepecekaromuecs MIOCKOCTH, MEPECEeKAOIINeCs MpsiMasi | TIOCKOCTD; 1
MIOJTyTIPOCTPAHCTBO
5 MHororpaHHUKH, H300paKeHNE MPOCTEUIINX MTPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYOIINX 1
00BEKTOB
6 MHororpaHHUKH, H300paKeHNe MPOCTEUIINX MTPOCTPAHCTBEHHBIX (PUTYD, HECYIECTBYIOIINX 1
00BEKTOB
7 AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIEIICTBUS U3 HIX 1
8 AKCHOMBI CTEPEOMETPHH U TIEPBbIE CIEJICTBUS U3 HUX 1
9 AKCHOMBI CTEPEOMETPHH U TIEPBhIE CIeCTBUS 13 HUX. CIIocOObI 3a/JaHUS MPSMBIX H 1
IJIOCKOCTEH B TpocTpaHcTBe. O003HAYEHMSI IPSIMBIX M TUIOCKOCTEH
N3obpaxenne cedeHni mupamMubl, Kyoa v IPU3MBI, KOTOPBIE TPOXOIST Yepe3 ux péopa.
10 N3o0paxenne nepeceveHus MOayYSHHBIX TUIOCKOCTEH. PackpalmBaHie MOCTPOSHHBIX CEUCHHI 1
pa3HBIMH [IBETAMHU
N3o0paxenne ceyeHui mupaMuibl, Ky0a U IPU3MbI, KOTOPBIC TPOXOIAT Yepe3 ux péopa.
11 N3o0pakeHne nepecedeHus! MoMyYeHHBIX IIOCKOCTeH. PackpalnBaHie NOCTPOCHHBIX CeUeHHUH 1
pa3HBIMH LIBETaMH
Uzo0paxkenne cedeHnii mupaMuibl, Ky0a 1 Ipu3MBbl, KOTOPBIE IPOXOAT Uepe3 ux péodpa.
12 Nzobpakenne nepecedeHus MoMyYeHHBIX IIOCKOCTeH. PackpamBaHie NOCTPOCHHBIX CEUeHHH 1
pa3HBIMH [IBETAMHU




N3o0paxeHnue ceueHU mupaMuIbl, Ky0a U PU3MBI, KOTOPBIC IPOXOIST Yepe3 ux péopa.

13 Uzo0pakeHne nepecedeHus MOoMyYeHHBIX IIOCKOCTeH. PackpalmBaHie HOCTPOCHHBIX CEUEHHH 1
pa3HBIMH LIBETAMU

14 Merton cinenoB IS IOCTPOSHUS CeUCHMI 1

15 Merton cnenoB s IOCTpOeHUS ceueHnit. CBOICTBA IIepeceueHUH MPSIMBIX U TNTOCKOCTEH 1

16 MeTton cnenoB A noctpoeHus cedeHnid. CBoicTBa nepecedeHnit IpsMbIX U IIIOCKOCTEH 1

17 [ocTpoenue ceuenuii B nupamue, kyde mo TpéM Toukam Ha pédpax. Co3maHue BBIHOCHBIX 1
YepTeKeH U 3alKCh MIaroB MOCTPOCHUS

18 [TocTpoenune ceuenuii B mupamuze, Kyoe mo Tpém Todkam Ha péopax. CoznaHre BBIHOCHBIX 1
YepTeKeH U 3alKCh MAaroB MOCTPOCHHUS

19 [TocTpoeHue ceueHuii B mupaMue, Kyoe mo Tpém Toukam Ha péopax. CoznaHre BBIHOCHBIX 1
yepTeKel U 3aIHCh HIaroB MOCTPOSHUS

20 [TocTpoeHue ceuenuii B mupaMue, Kyoe mo Tpém Todkam Ha péopax. CoznaHre BBIHOCHBIX 1
yepTeKel U 3aIHiCh HIaroB MOCTPOSHHUS

21 [ToBTopenue mnanuMeTpuu: TeopeMa o MpoNnopIHOHATBHEIX OoTpe3kax. [logobue 1
TPEYTrOJIbHUKOB

22 IToBrOopenue nnanumerpun: Teopema MeHenas. PacyeTsl B CE4EHMIX HAa BBIHOCHBIX YEPTEkKAX. 1
WcTopus pa3BuUTHsI INIAHUMETPUU U CTEPEOMETPUH

23 KonrponbHas padora "Axkcuomsl ctepeomerpun. Ceuenns" 1

o4 B3aumuoe pacrnonokeHue npsiMbIX B pocTpancTBe. CkpenuBatopecs npsamele. [Ipusnaku 1
CKpelMBaroumxcs npaMbix. [lapansensHblie mpsiMble B MPOCTPAHCTBE
Teopema 0 CyHmECTBOBAaHUU U €IMHCTBEHHOCTH NPSIMOM NApAJLIEIbHON JaHHOW MIPSIMOiA,

25 MPOXOASIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE JieKalleil Ha NaHHOH npsaMoi. JleMma o 1
MepeCceueHNH NapauIeIbHBIX MPSIMBIX TNIOCKOCTHIO

26 [apannensHOCTH Tpex NpsAMBIX. TeopeMa o TPEX mapasuiesbHBIX NPSIMBIX. Teopema o 1
CKPEIIMBAIOLINXCS TIPSIMBIX

27 [apannensHoe npoekTupoBanue. OCHOBHBIE CBOMCTBA MAPaLIEILHOIO IPOESKTUPOBAHUSI. 1
Nzobpaxkerne pazHbIX GUTYp B MapauieIbHOW POEKIINU

28 LentpanbHas npoeKuys. YTOJ C COHAIIPABICHHBIMU CTOPOHAMH. YTOJ MEXIY IPSIMBIMHU 1

29 3ajaun Ha 10Ka3aTeIbCTBO U UCCIIEJOBAHNE, CBSI3aHHBIE C PACIIOIOKEHUEM MPSIMBIX B 1
MIPOCTPAHCTBE

30 [onsATHA: MapayuIeIbHOCTh NPSAMON U INIOCKOCTH B MpocTpaHcTBe. IIpu3Hak nmapamieasHOCTH 1

psiMOit 1 TTocKOCTH. CBOMCTBA MAPAUICTFHOCTH MPSIMOM M INTIOCKOCTH




FGOMeTpI/IIIeCKI/IG 3aJa4y Ha BBIYMCJIICHUC U N0KAa3aTCIILCTBO, CBA3AHHLIC C MapaAJJICJIbHOCTBIO

31 . 1
MPSMBIX M TUIOCKOCTEH B MPOCTPAHCTBE

30 [ocTpoenue cedeHus:, MPOXOIAIIECTO Yepe3 AaHHYIO NPSMYIO Ha YepTeke U MapajuleIbHOTO 1
Ipyroi npsiMoil. Pacuér oTHonIeHUI

33 [NapannensHast mpoeKIys, MPUMEHEHHE AJIS TOCTPOCHHUS CEYeHNH Ky0a 1 mapajuleNnenunea. 1
CBoiicTBa napajuiesIenuneaa u Npu3Mbl

34 [TapamnensHble mockocTy. IIpu3Haku napamieaIbHOCTH ABYX IIOCKOCTEN 1

35 Teopema o mapasienbHOCTH U €TUHCTBEHHOCTH ITNIOCKOCTH, MPOXOAALICH Yepe3 TOUKY, He 1
MIPUHAAJIEKALLYIO JAHHON IJIOCKOCTHU U CIEACTBUS U3 Heé

36 CBoiicTBa MapajieNIbHBIX TNIOCKOCTEW: O apauIeIbHOCTH MPSIMBIX TIEpECeUCHUS IPH 1
MIEPECCUCHHH IBYX MapajlielbHbIX INIOCKOCTEH TpEeTher
CBoiicTBa MapajuIeNIbHBIX INIOCKOCTEH: 00 OTpe3Kax MapajielbHbIX IPSMBIX, 3aKITI0UEHHBIX

37 MEXIy HapauieIbHbIMU INIOCKOCTAMU; O MIEPECEUEHUH MPSMON C IBYMS MapauleIbHbIMU 1
TIOCKOCTSIMU

38 [TorTOpenue: Teopema [Mudaropa Ha IWIOCKOCTH 1

39 [ToBTOpEHME: TPUTOHOMETPHUS TIPSMOYTOIHLHOTO TPEYTOIBHUKA 1

40 CpoiicTBa Ky0a H MPSIMOYTOIILHOTO Mapauiesienuea 1

41 Brruncnenue AnuH 0TPE3KOB B KyOe U PSIMOYTOJIBHOM MapauiesieuIe/e 1

42 [epnieHnuKyISIpHOCTE NPSIMOI U TIOCKOCTH. [IpU3HaK NepHeHAUKYISIPHOCTH IPSMOU U 1
IJIOCKOCTH

43 [epnieHnuKyISIpHOCTE NPSIMOI U TIOCKOCTH. [IpU3HaK NepHeHAUKYISIPHOCTH IPSMON U 1
TJIOCKOCTH

44 Teopema o cymecTBOBaHUM M €AMHCTBEHHOCTH MPSIMOM, IPOXOISILEH Yepe3 TOUKy 1
MPOCTPAHCTBA U NEPIECHANKYIISIPHOH K IIIOCKOCTH

45 [InockocTH U NepneHANKYJIISIPHBIE UM IIPSIMbIE B MHOIOTPaHHUKAX 1

46 [TnockocTH ¥ epIEeHANKYIISIPHBIE UM MPSIMBIE B MHOTOTPaHHUKAX 1

47 [epnennukynsp u HakioHHAs1. [locTpoeHre NepIeHANKYIApa U3 TOYKH Ha MPSIMYTO 1

48 [epnienmukynsp v HakIoHHASL. [locTpoeHHe NepIeHUKYIISPa U3 TOYKH Ha MPSIMYFO 1

49 Teopema o Tpéx nepreHAuKYIsApax (mpsmasi 1 o0paTHas) 1

50 Teopema o Tpéx neprneHANKYIsApax (mpsmas 1 oOpaTHas) 1

51 VYT01 MeXAy CKPEeUMBAIOIINMUCS TPAMBIMH 1

52 [onck nepneHaUKYISIPHBIX TPSMBIX C TOMOIIBIO MEPIICHINKYISIPHBIX IOCKOCTEN 1




53 OpToroHanbHOE MPOESKTUPOBAHUE 1

54 [TocTpoenune cedenmii Kyba, MpU3MBI, MPABUIIHHOMN MUPAMHUIBI C TIOMOIIBI0 OPTOTOHATHHON 1
MPOEKIHNH

55 [Toctpoenune cedenmii Kyba, MpU3MBI, MPABUIIHHOMN MUPAMHUIBI C TIOMOIIBI0 OPTOTOHATHHON 1
MPOEKIHNH

56 CumMeTpus B IPOCTPAHCTBE OTHOCUTEIBHO IUIOCKOCTH. [ImockocT cuMMeTpHii B 1
MHOTOTPaHHUKAX

57 [Ipu3Hak nepreHANKYISIPHOCTH IPSAMO U TUIOCKOCTH KaK CJIEe/ICTBUE CHMMETPHH 1

58 [IpaBunbHBIE MHOTOTPaHHUKH. PacuéT paccTosHUIA OT TOUKH A0 MIIOCKOCTH 1

59 [IpaBubHBIE MHOTOTPaHHUKH. Pacdér pacCTOSHUH OT TOUKH JIO TIIOCKOCTH 1

60 Crioco0BbI OIMYCTUTP NEPIICHAUKYIISIPHI: CHMMETPUS, CIIBAT TOYKH TI0 IMapaIebHOW TIPSIMOi 1

61 CaBur no HenapasieaIbHOH MPSIMO, N3MEHEHUE PACCTOSHHUH 1

62 KonTponbHas pabdora "B3anmHoe pacmonokeHue MPsMBIX U TUIOCKOCTEH B IpocTpaHcTBe” 1

63 IToBTOpEHME: Yyroa MEXly NPSMBIMU Ha IUNIOCKOCTH, TPUTOHOMETPHSI B IPOU3BOJILHOM 1
TPEYroJibHHUKE, TEOpeMa KOCHHYCOB

64 [ToBTOpEeHME: YTro MEX Ty CKPEIINBAIOIIINMHICS MTPSIMBIMH B IIPOCTPAHCTBE 1

65 I'eomeTpuyeckre METOIbI BBIYUCIEHUS YIIA MEKY MPSMBIMU B MHOTOTPaHHUKAX 1

66 JIByrpanHsbIi yroy. CBOMCTBO JIMHENHBIX YIJI0B ABYTPAaHHOTO yria 1

67 [lepniennukynsapHble m1ockocTH. CBOWCTBA B3aUMHO MEPIEHINKYIISPHBIX INIOCKOCTEN 1

68 [Ipr3Hak nepneHIuKyISIPHOCTH IUIOCKOCTEH; TeopeMa O MPSIMOM epeceyeHusl ABYX MIIOCKOCTEN 1
NEPNCHAUKYIAPHBIX TpeTLeﬁ IINIOCKOCTH

69 [IpsMoyronbHBIN Mapajuienenunes; Kyo; n3MepeHHsl, CBOHCTBa IPSMOYTOJILHOTO 1
napajenenumena

70 Teopema 0 TuaroHa H NpsSIMOYTOJIBHOTO MapajliesIeUea U CIeICTBAE U3 Heé 1

71 CrepeoMeTpuiecKue U NPUKIAJHbIE 3a]a4H, CBI3aHHBIE CO B3aUMHBIM PACIIOIOKEHUEM MPSIMBIX 1
Y TUIOCKOCTH

79 [loBTOpeHue: cCKpemuyBalOMKecs NpsIMble, TapajuleiIbHbIe TNIOCKOCTH B CTAaHIAPTHBIX 1
MHOI'OI'paHHUKax

73 [Mapa mapajutenbHBIX MIIOCKOCTEH HA CKPEIUBAFOIIUXCS MPSIMBIX, PACCTOSTHUE MEXKTY 1
CKpCIIMBAOINUMUCS ITIPAMBIMHU B IIPOCTHIX CUTYyAILUAX

74 PaccrosiHue OT TOUKH /10 INIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 INIOCKOCTH 1




Brruncienue paCCTOSIHI/Iﬁ MCKAY CKpCIIHMBAOIUMUCA MMPAMBIMHU C TIOMOIIBIO

7 NepHeHIUKYISIPHON TIIOCKOCTH .
76 TpéxrpaHuslii yrodm, HEpABEHCTBA U1l TPEXTPAHHBIX YTIIOB. Teopema [ugaropa, Teopemsl 1
KOCHHYCOB M CHHYCOB JUISl TPEXTPAHHOTO yIiia
77 DJeMeHTHI chepruecKoii TeOMETPHH: Te0Ie3NIEeCKUE IMHUN Ha 3eMITe 1
78 Kontponbnas padora "Yribsl u paccTosHus" 1
79 CucremaTtuszanus 3HaHUH "MHOTOTpaHHUK U €T0 3JeMEHTHI" 1
80 Iupamuga. Buner nupamu. [IpaBuibHas nupaMuaa 1
81 [Ipusma. [Ipsimast u HakoHHas npu3Mebl. [IpaBunbHas npuzMa 1
82 [Ipsmotit mapannenenumnen, TpIMOYTOIbHBIN apalierenunesn, Kyo 1
83 Brimykiibie MHOTOTpanHuKky. Teopema Diinepa 1
84 Bremykiieie MHOTOTpanaukn. Teopema Diinepa. [IpaBuiibHbIE 1 IOTYITPABUIBLHBIC 1
MHOTOTpaHHUKHU
85 Konrtponbhas pabora "MHororpanHuku" 1
86 [NonsiTHE BeKkTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMa BEeKTOPOB 1
88 PasHocTh BeKTOpOB 1
89 [IpaBuo mapamienenumnena 1
90 YMHOKEHHE BEKTOPA Ha YHCIIO0 1
91 Pasnoxxenue BekTopa 1o 0a3ucy Tpéx BEKTOPOB, HE JISXKAIIUX B OJTHOM IJIOCKOCTH 1
92 CkansipHO€ IpOU3BEACHNE 1
93 Brruncnenue yriia Mexry BEKTOpaMH B TIPOCTPAHCTBE 1
94 [pocreiimme 3a1aun ¢ BEKTOpamMu 1
95 [Ipocreiimme 3aga9u ¢ BEKTOpaMu 1
96 [Ipocreiimme 3aaun ¢ BEKTOpamMu 1
97 [pocreiimme 3a1aun ¢ BEKTOpamMu 1
98 O00011IeHNE U CHCTEMATH3aLMS 3HAHUI 1
99 O060011eHre U cCHCTEeMaTH3aIHs 3HAHUN 1
100 Htorosas KoHTposbHAs paboTa 1
101 Htorosas koHTposbHas paboTa 1
102 O000111eHME U CUCTEMATU3ALIUA 3HAHUMN 1




‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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1 [ToBTOpenue Tems! "KoopauHaTel BEKTOpa Ha IJIOCKOCTH U B TPOCTPaHCTBE" 1
p pA P pocTp
2 [ToBTOperne Temsl "CranspHOe IPON3BEICHIE BEKTOPOB" 1
3 [ToBTOpenue Temsl "Boruricnenue yria Mexay BEeKTOpaMH B IPOCTpaHCTBe" 1
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMON, TPOXOIALIEH Yepe3 ABE TOUKH" 1
5 VYpaBHEHHE IIIOCKOCTH, HOPMaJlb, yPaBHEHUE MJIOCKOCTH B OTPE3Kax 1
6 YpaBHEHHE TUIOCKOCTH, HOpMaJjlb, ypaBHEHHUE MJIOCKOCTH B OTpe3Kax 1
7 BexTopHoe npon3BeneHne 1
8 JInHeliHbIe HEPAaBEHCTBA, JMHEMHOE TPOTrPAMMUPOBAHUE 1
9 JInHeliHbIe HEPABEHCTBA, JMHEMHOE TPOTrPAMMUPOBAHNE 1
10 AHaJINTHYECKHE METO/IBI pacuyéra yria MeXIy NPSIMBIMU B MHOTOT PaHHUKAX 1
11 AHanuTH4ecKre METOAbI pacuéTa yrila MeXIy IIOCKOCTSIMH B MHOTOTPaHHHKAX 1
y y
12 DopMyI1a pacCTOSIHUSI OT TOYKH [0 INIOCKOCTH B KOOPAMHATAX 1
13 HaxoxaeHnne pacCTossHUM OT TOYKH 10 IJIOCKOCTH B Ky0Oe 1
14 HaxoxaeHue paccTosHUM OT TOUKHU JI0 IJIOCKOCTHU B IPaBUIIbHOM MUPaAMUJIE 1
15 KonTponbHas pabora "AHanutndeckas reomerpus" 1 1
16 CeueHnsi MHOTOTPaHHHUKOB: CTaHIapTHbIE MHOTOTPAHHUKH 1
17 CeueHrss MHOTOTPAaHHHUKOB: METO]T CIICIIOB 1
18 CeueHnsi MHOTOTPaHHUKOB: CTaHIapPTHBIE IIJIOCKOCTH, IIEPECEUEHUS IPAMBIX U IIIOCKOCTEN 1
19 [TapamienbHble IPsAMBIE U IIJIOCKOCTH: NTApaJUIEIbHbIE CEYEHUS 1
20 [NapaienbHble IPSIMbIE U TUIOCKOCTH: PACYET OTHOIICHUH 1
21 [TapannenbHble MPsIMBIE U MIIOCKOCTH: YTl MKy CKPELIMBAIOLIMMUCS MPSIMBIMU 1




HepneH}menﬂpHme MMPAMBIC U TINIOCKOCTHU: CTAHAAPTHLIC MAPbI NIECPIICHAUKYJIISIPHBIX MJIO0CKOCTEH

22 U IPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB .
23 [lepnennuKynsipHbIE IPSAMBIE U INIOCKOCTH: TEOPEMa O TPEX MEPICHIUKYIIIpax 1
24 [epnieHnuKyAsIpHBIE TPSMBIE U TNIOCKOCTH: BBIYMCIICHUS JUIMH B MHOTOIPaHHUKAX 1
25 [ToBTOpEeHwMe: MIOIIa T MHOTOYTOIFHUKOB, (DOPMYIIBI TS IIIOMIaNeH, COOOPaKEHHS TOT00HS 1
26 [ToBTOpEeHMeE: MIIOIIaT MHOTOYTOIFHUKOB, (DOPMYIIBI TS IIJIOMIAaNeH, COOOpaXKEHHS TOT00HS 1
27 [ToBTopeHwue: mIoMaIM MHOTOYTOJIBHUKOB, (POPMYIIBI AJIs IUIOAAeH, cCOOOpaskeHHUs OA00HS 1
28 [Inomaau ceueHnik MHOTOTPaHHHUKOB: TUTOLIAIN TIOBEPXHOCTEH, pa3pe3aHus Ha YacTH, 1
CO00pakeHHs OO0
29 [Inomany ceyeHnii MHOrOrpaHHUKOB: IUIOIIAIA TOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, 1
CO00pakeHHs OO0
30 Konrponbnas padora "[loBropeHre: MHOTOTpaHHUKH, CEUYSHHS MHOTOTPaHHUKOB" 1
31 O6béM Tema. OObEeM MPSMOYTOIHLHOTO MapaJuIeTIeTTHIIeaa 1
32 3amaun 00 ynBOeHUH Ky0a, 0 KBaJpaType Ky0a; O TPUCEKIIHH yria 1
33 CrepeoMeTprUYeCKHe 3a/1aud, CBI3aHHBIC C 00BEMOM MPSIMOYTOJILHOTO MapalieeUIe 1a 1
34 [Ipuxmagabie 3a1a49u, CBSI3aHHBIE C BRIYHCICHHEM 00BhEMa MPSIMOYTOIHFHOTO MapaJuIeyIeTnIea 1
35 OO6BEM IPSIMOIA TPU3MBI 1
36 CrepeoMeTpuiecKue 3aauu, CBI3aHHbBIE C BEIYUCICHUEM 00BEMOB MPSIMOI TPU3MBI 1
37 [Ipuxmamabie 3a1a49u, CBsI3aHHBIE C 00BEMOM TIPSIMOH TIPU3MBI 1
38 Brruncnenne 00bEMOB TeN ¢ TOMOIIBIO ONpeAeNEHHOro HHTerpaiga. OObEM HAKIOHHON PU3MBI 1
39 Brruucnenune 06bEMOB Tell ¢ MOMOIIBIO onpeAeaéHHoro narerpana. O0bEM nupamMuIb! 1
40 dopmysa 00bEMa mupamuibl. OTHOIICHHE 00HEMOB TUPAMUJ ¢ OOIIMM yIiIOM 1
41 dopmyna 06bEMa nrpamuasl. OTHOIIEHHE 00BEMOB MUPAMUJL C OOLINM YTIIOM 1
42 CrepeoMeTpuiecKue 3aauu, CBA3aHHbIE ¢ 00bEMaMH HAKIIOHHOM MPU3MBI 1
43 CrepeoMeTpUYECKHE 3a/1a4u, CBI3aHHbIC C 00bEMaMU ITUPAMHUJIBI 1
44 [Mpuknanueie 3anaun 1o reme "OOBEMBI TeN", CBA3aHHBIE ¢ 00LEMOM HAKIIOHHOHN MPH3MBI 1
45 [Ipuknanusie 3amaun 1o Teme "OOBEMBI Ten", CBA3aHHBIE ¢ 00BEMOM MUPAMUIBI 1
46 [Mpumenenne o6bEMOB. Brrunciienne paccTosHuS 710 THIOCKOCTH 1
47 Konrtponbhas padora "O6bEM MHOTOrpaHHUKA" 1
48 Hunmaapuyeckas MOBEPXHOCTh, 00pa3yIOIIUe HMIMHAPHYECKON ITOBEPXHOCTH 1
49 Hunuuap. Ipsamoii kpyrosoii nunuaap. Ihiomans NoBEpXHOCTH WIMHIAPA 1




50 Konuueckast moBepXHOCTh, 00pa3yroIne KOHHUECKOH moBepxHocTH. Konyc 1
51 CeueHue KOHYca IJIOCKOCTHIO, MapaiebHON MIOCKOCTH OCHOBAHMUS 1
52 Y ceu€HHusIif KoHyc. M300parkeHre KOHYCOB M YCEUEHHBIX KOHYCOB 1
53 [Inomanp 60KOBOI MOBEPXHOCTH U TIOJTHON MOBEPXHOCTH KOHYCa 1
54 [Tnommane 60KOBOI MOBEPXHOCTH U MOITHOW MOBEPXHOCTH KOHYCa 1
55 CrepeoMeTpuiecKue 3a1a4d Ha I0Ka3aTeIbCTBO U BBIYHUCICHUE, TOCTPOCHUEM CEUCHHUN 1
IWIMHAPA, KOHyca
56 CrepeoMeTpuiecKue 3a1a4d Ha T0Ka3aTeIbCTBO U BBIYHUCICHUE, TOCTPOCHUEM CEUCHHN 1
IWJIMHAPA, KOHyca
57 [Ipuxmamabie 3a1a49u, CBSI3aHHBIE C MAJIHHIPOM 1
58 [Ipuxmamabie 381249, CBSI3aHHBIE C IJIHHIPOM 1
59 Cdepa u map 1
60 [Nepeceuenue cdepsl 1 mapa ¢ mWIockocThio. Kacanue mapa u chepsl miockocTsio. Bun n 1
M300pakeHne Imapa
61 [lepeceuenwe cheps! u mapa ¢ mIockocThio. Kacanne mapa u cdepbl m1ocKocTeio. Bua 1
M300pakeHne mapa
62 Ypaeuenue chepsl. [Tnomans chepnl u e€ yactei 1
63 Cummerpus cdepsl U mapa 1
64 CrepeoMeTpuiecKue 3aJ]a9d Ha JI0Ka3aTeIbCTBO U BHIYHCIICHUE, CBSI3aHHBIE CO Chepoid U IIapoM, 1
MOCTPOEHUEM MX CEYEHHUM TIOCKOCTHIO
65 CrepeoMeTpuiecKue 3a]1a9d Ha JI0Ka3aTeIbCTBO U BHIYHCIICHUE, CBSI3aHHBIE CO Chepoid U IIapoM, 1
MOCTPOSHHEM UX CEYEHHH TIIOCKOCTHIO
66 [Ipuxmamabie 3a1a49u, CBsI3aHHBIE CO CPEepoil U MapoM 1
67 [NoBTOpeHme: OKPYKHOCTH HA IUIOCKOCTH, BEIYMCIICHUS B OKPY>KHOCTH, CTAHIapTHBIEC TTOJO0HS 1
68 PaznuuHble KOMOMHAIMY TeJ BPAIlIEHUsI 1 MHOTOTPaHHUKOB 1
69 3anaun o Teme "Tena u MOBEpXHOCTH BpameHus" 1
70 3agaun o Teme ""Tena u MOBEepXHOCTH BpamieHus" 1
71 KonTponbHas pabora "Tena u mOBEpXHOCTH BpameHus " 1
72 O6beém nmmHzapa. Teopema 06 00bEME MPAMOTo HMITHHIPA 1
73 Brrancnenne 00bEMOB TEJ ¢ MOMOIIIBIO onpeAesIEHHOTO HHTerpana. O0hEM KoHyca 1
74 [Tnomanu 60KOBOI ¥ OJTHOM MOBEPXHOCTH KOHYCa 1




75

CTCpeOMCTpI/IIJCCKI/Ie 3aJa4y, CBA3aHHBIC C BBIYHMCICHHUCM 00BEMOB NWIMHApPA, KOHYCa

76 [pukmnagasie 3a1aun o Teme "OOBEMBI U IUIOMAAN TOBEPXHOCTEH Te"
O0BéM 1Iapa u mapoBoro cekropa. Teopema 06 00bEMe mapa. [lnomans chepsr.

77 CrepeoMeTpHUIECKHE 3a1a9H, CBI3aHHBIE C BRIYUCIICHIEM 00BEMOB IIapa, MapoBOro CerMeHTa ’ 1
LIapOBOT'O CEKTOPa

78 [Ipuknagasie 3anagn o TeMe "OOBEMEI T, CBsI3aHHBIE ¢ 00BEMOM IIIapa M IUIOIIAABI0 CEpH. 1
CooTHOIIEHUS] MEXTY TUTOLIAIIMH ITOBEPXHOCTEH U 00BEMaMH MOAOOHBIX Tel

79 [TogoOubIe Tena B mpocTpancTBe. M3meHnenne o0sEMa pu mogoouu. CtepeoMeTpraecKie 1
3aJa4uM, CBA3aHHBIEC C BBIYMCICHHEM 00BEMOB TeJI M IUIOIIAACH TOBEPXHOCTEH

80 KonTponbHas pabdora "[Inomanyu moBepXHOCTH U OOBEMBI KPYTIIBIX TEN" 1

81 JBwxenns npoctpancTBa. OtoOpaxkeHus. [[BmkeHns u paBeHCTBO (uryp. OOmue cBoicTBa 1
JIBHOKEHUH

82 Bunp! nBrukeHuil: napanienbHblil IepeHoc, LeHTpalbHast CAMMETPUS, 3epKaJIbHasi CHMMETpHS, 1
[IOBOPOT BOKPYT IPSIMOM

83 [IpeoOpazoBanus nogoous. [Ipsmas u chepa Diinepa 1

84 I'eomeTpryeckue 3a1aun Ha MPUMEHEHHUE JABMKCHUS 1

85 KonTponbaas pabora "BekTops! B mpocTpancTse” 1

86 O6o06maromee nosroperre 11 nousTuid 1 MeToA0B Kypca reomerpun 10—11 knaccos, 1
cucTeMaruzanus 3Hanuil: "l[lapannienbHOCTh NPSIMBIX U TUNIOCKOCTEH B IpocTpaHcTBe"

87 O6o06maromee nosropenre 11 nonsTuid 1 MeToA0B Kypca reomerpun 10—11 knaccos, 1
cucTeMaTu3anus 3HaHui: "BekTopsl B mpocTpaHcTBe"

88 O6o06maromee nosroperre 11 nousTuid 1 MeToA0B Kypca reomerpun 10—11 knaccos, 1
cucTeMaTu3anus 3HaHuil: "BekTopbl B mpocTpaHcTBe"

89 O6o0mmatomee nopropenre 11 nonsTuit 1 MeTonoB Kypca reomerpuu 10—11 knaccos, 1
cucreMaru3anus 3HaHuil: "OO6beM MHOTOrpaHHHUKA"

9 O6o0matomee nopropenre 11 nonsTuit 1 MeTonoB Kypca reomerpuu 10—11 knaccos, 1
cucteMatuianus 3HaHui: "O0BbeM MHOTOTpaHHUKA"

91 O6o0matomee nosropenre 11 nonsTuii 1 MeToaoB Kypca reomerpun 10—11 knaccos, 1
cucTeMaru3aius 3Hanuit: "Tliomaau moBepxXHOCTH U 00BEMBI KPYTIIbIX T

92 O6o6maromee nosropenne 11 nousTHid 1 MeTOA0B Kypca reomerpun 10—11 knaccos, 1
cucTeMaru3aius 3Hanuit: "Tliomaau moBepxXHOCTH U 00BEMBI KPYTIIbIX T

93 Htorosas koHTposbHAs paboTa

94 Wrorosas koHTpoOIbHAA paboTa




95 [ToBTOpeHue, 0000IICHNE 1 CUCTEMATHU3AIINS 3HAHUI 1

96 Hcropust pa3BuTHs CTEPEOMETPHH KaK HayKH H e€ poJib B Pa3BUTHUHU COBPEMCHHBIX HHKEHEPHBIX 1
1 KOMITBIOTEPHBIX TEXHOIOTHI

97 Hcropust pa3BUTHS CTEPEOMETPHH KaK HaYKH H ¢€ poJib B Pa3BUTHHU COBPEMCHHBIX HHKEHEPHBIX 1
1 KOMITBIOTEPHBIX TEXHOIOTHI

98 Hctopus pa3BuTus CTEPEOMETPHH KaK HayKH U e€ poIb B Pa3BUTHH COBPEMEHHBIX HHIKEHEPHBIX 1
1 KOMITBIOTEPHBIX TEXHOIOTHI

99 Hcropus pa3BuTHs CTEPEOMETPHH KaK HayKH 1 e€ pob B Pa3BUTHH COBPEMEHHBIX HHIKEHEPHBIX 1
Y KOMITBIOTEPHBIX TEXHOJIOTHI

100 Hcropus pa3sutus CTEPEOMETPHH KaK HAYKH H €€ poJIb B pa3sBUTUU COBPEMEHHBIX HHKEHEPHBIX 1
¥ KOMITBIOTEPHBIX TEXHOJIOTHI

101 Hcropust pa3BUTHS CTEPEOMETPHH KaK HAYKH H €€ poJib B PA3BUTHH COBPEMCHHBIX HHKEHEPHBIX 1
¥ KOMITBIOTEPHBIX TEXHOJIOTHIA

102 Hcropust pa3BUTHS CTEPEOMETPHH KaK HAYKH H ¢€ poJib B Pa3BUTHH COBPEMEHHBIX HHIKEHEPHBIX 1
1 KOMIIBIOTECPHBIX TEXHOJIOTUHU

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102




