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INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpus gBisercs oHUM U3 0a30BBIX KypCOB Ha YPOBHE CpelHEro odiiero oOpa3zoBaHUs, TaKk
KaKk o00ecleuynBaeT BO3MOXHOCTh W3YYCHHUs MAWCIHIUIMH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH U
IpEeIMETOB I'yMaHUTapHOro mukia. [lockoibKy Jormdeckoe MblluieHHE, (GopMHupyeMoe NMpu H3yYEeHUH
00yJarouMMuCcs MOHSITUIHHBIX OCHOB I€OMETPUM, MPU JI0KA3aTEIHCTBE TEOPEM U IMOCTPOCHHUM IEMOYKU
JIOTUYECKUX YTBEPXKACHUU MpPHU PEIICHUU T€OMETPUYECKUX 3a/1ay, YMEHHUE BBIIBUraTb U OINPOBEPraTh
TUIIOTE3bl HEMOCPEJCTBEHHO HCIIOIB3YIOTCS MPU PEUICHUWU 3a/ad €CTECTBEHHO-HAYYHOTO IMKJIA, B
YaCTHOCTH (PU3MYECKUX 3a]1a4.

HOEJN U 3AJAYU UB3YYEHUSA YYEBHOI'O KYPCA

Llenb ocBoeHMs MporpamMMbl yaeOHOro Kypca «l'eomerpus» Ha yriyOJIEHHOM YpOBHE — pa3BUTHE
UH/UBUAYAJIBHBIX CIIOCOOHOCTEH oOOy4aromuxcs IpU H3y4EeHHUM TEOMETPUHM, KaK COCTaBISIOIIEH
npeaMeTHo obnactu «Martemaruka u nHGOpMaTHKa» yepe3 odecreueHne BO3SMOKHOCTH MPHOOPETEHUS U
UCIIOJIb30BaHUsl OoJiee TIIyOOKHX TeOMETPUYECKMX 3HAHMM W JAEHCTBUM, crneuu(UYHBIX I'€OMETpHH, U
HEOOXOIMMBIX [UI YCHEUIHOTO IPO(EeCCHOHAIBLHOIO 00pa30BaHMSA, CBS3aHHOIO C HCIOJIb30BaHHUEM
MaTeMaTHKH.

[IpropUTEeTHBIME 3aJjauaMu  Kypca TE€OMETpUU Ha YIIyOJIEHHOM YpOBHE, DPACIIUPSIONIUMU U
YCHWJIMBAIOIIMMHU Kypc 6a30BOTO YPOBHS, SBJISIFOTCS:

pacIlIMpeHue IMpPEeACTaBICHUSI O TEeOMETPUM KaK YacTH MHUPOBOW KyJIbTypbl U (OPMHUPOBAHHE
OCO3HAHUs B3aUMOCBSI3U F'€OMETPUH C OKPYKAKOLUM MUPOM;

(dbopMUpOBaHKE NMPEICTABICHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak O BaKHEHIIMX MATEMaTHYECKUX
MOJEIIAX, II03BOJIAIOIIMX OIKCHIBATH W H3y4aTb pas3HbBIC SBIEHUS OKPYXKAIOLIEr0o MHUpPA, 3HAHUE
HNOHSTUMHOTO anmnapaTta 1o paszaeny «CtepeoMeTpus» y4eOHOTo Kypca TeOMETpUN;

q)OpMI/II)OBaHI/Ie YMCHHUA BJIaJ€Tb OCHOBHBIMU IIOHATUAMH O IMPOCTPAHCTBCHHBIX q)HpraX n #ux
OCHOBHBIMHA CBOﬁCTBaMH, 3HAHUC TCOPEM, q)OpMy.]'I U YMCHHUC HUX IIPUMCHATH, YMCHHSA ITOKA3bIBATH
TCOPEMbI U HAXOAUTHh HCCTAHAAPTHBIC CIIOCOOBI PECIICHHUA 3a1a4;

q)OpMHpOBaHI/IC YMCHHA pacClioO3HaBaTh Ha YEPTCKaAX, MOJACIAX U B pE€AJIbHOM MHUPEC MHOTOIPpaHHUKHA U
TCJIa BpalllCHH A, KOHCTPYHUPOBATH TCOMETPUUCCKUE MOJICIIN

dbopMUpOBaHHE TIOHUMaHHUS BO3MOXXHOCTH aKCHOMATUYECKOTO IOCTPOCHUS MaTeMaTHYeCKUX
TeopHii, GopMUpPOBaHNE TOHUMAHUS POJIM AKCUOMATHUKH MTPU IPOBEAECHUH PACCYKICHUH;

(dopMHpOBaHHE YMEHHUs BIIAJETh METOJAMH J0Ka3aTelIbCTB M AJITOPUTMOB DPELICHHS, YMEHHS HX
MMPUMCHATH, IPOBOAWUTE JOKA3ATCIIBHBIC PACCYKIACHHUA B X04€ PCHICHUA CTCPCOMETPUUCCKUX 3ada4 U 3a/1a4
C MPaKTUYECKUM CcojiepKaHueM, (pOpMHUpPOBaHUE INPEICTABICHUS O HEOOXOAWMOCTH J0Ka3aTeNbCTB MpU
000CHOBAaHHH MAaTEMATHYECKUX YTBep)K)IeHI/Iﬁ U PpOJIn AKCHMOMATHKU B TIPOBCACHUHN JOCAYKTUBHBIX
pacCyKIeHUN;

Pa3BUTHC U COBCPHICHCTBOBAHUC MHTCIJICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH 06yqalomnxc;1,
MMO3HaBaTeIbHOM AKTHUBHOCTH, HCCIICAOBATCIIbCKUX YMeHHﬁ, KPUTHUYHOCTH MBIIUICHUA, HWHTCPECA K
HN3YUCHUIO TCOMETPHUH,

dbopMupoBaHue (QYHKIIMOHAIBHON I'PaMOTHOCTH, PEIEBAaHTHOM TreOMEeTpUu: YMEHUs pacro3HaBaTh
NPOSIBIICHUSI TEOMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallMsiX W TPU HU3YYEHUH JPYruX Y4YeOHBIX TIPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, MOJEIMPOBAHUS pEANbHBIX CHUTYyallMil, MCCIEAOBaHUS IIOCTPOEHHBIX MOJENEH,
WHTEPIPETALMH ITOTYYEHHBIX PE3YyIbTaTOB.



OCHOBHBIMH COZEpKaTeIbHBIMA JUHUAMH YydeOHoro kypca «['eomerpusi» B 10-11 kmaccax
apisitoTes: «[IpsMble U TIIOCKOCTH B IPOCTpaHCTBey», «MHororpanHukn», «Tena Bpamienus», «Bektopsl u
KOOPJIMHATHI B IPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeGoBaHHME «yMETh ONEPUPOBATH  MOHSATHIMUY,
pENeBaHTHBIMU T€OMETpUM Ha yriiyOia€HHOM ypoBHe oOyueHus B 10—11 kmaccax, OTHOCHUTCS KO BCEM
COJIepKATENbHBIM JHHUAM y4eOHOro Kypca, a (OpMHUpPOBAHME JIOTUYECKUX YMEHHH pacrpenensercss He
TOJBKO IO COJEpXKaTeIbHbIM JIMHUSAM, HO W 10 roxam oOydenusa. CopepkaHue oOpa3oBaHMS,
COOTBETCTBYIOIIIEE IPEIMETHBIM pe3yiabTaraM ocBoeHuss DenepanbHON  pabodell  MPOrpaMMbl,
pacipenes€HHbBIM 0 rofaM O0OyudeHHsl, CTPYKTYpHUpPOBAaHO TaKMM 00pa3oM, 4TOObl KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM BOIPOCaM 00ydYaromuecs: o0pamainch HEOJAHOKPATHO. DTO TO3BOJISIET OPraHU30BATh
OBJIQ/ICHUE TIEOMETPUYECKMMHU IOHATHSAMM UM HaBBIKAMM IIOCJEIOBATEIbHO M IOCTYNATENbHO, C
COOJIFOJICHHEM TPUHIMIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHHUS BKIIOYAaTh B OOIIYI0 CHUCTEMY
TrE€OMETPUYECKUX IPEJCTaBICHUH OOyJaromuxcs, pacmupsists M yroyonss e€, oOpa3ys NpouHble
MHO>KECTBEHHBIE CBSI3H.

[Tepexox k U3y4eHHUIO TE€OMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3matb  ycmoBus s guddepeHnManud - O0ydeHUs,  [OCTPOCHHS]  WHIAMBUAYAIbHBIX
00pa3oBaTeNbHBIX MPOTPaMM, OOECHEYUTh YIIIYOJIEHHOE H3YYCHHE T'€OMETPUU KaK COCTABIISIONIEH
yuebHoro npeamera «MareMaTHKay;

MOJIrOTOBUTH OOYYAIONIMXCS K MPOIODKEHUIO M3YyUCHHS] MAaTEMAaTUKU C Y4ETOM BBIOOpa Oymyrien
npodeccuu, odecreunBas MPEeMCTBEHHOCTh MEXKIy OOIITNM 1 IMPodecCHOHAIBHBIM 00pa30BaHUEM.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue yuebHoro kypca «l'eomerpusi» Ha yriyOn€HHOM ypoBHe oTBoautcs 204 gaca: B 10
kiacce — 102 yaca / 51 650k (3 vaca B Heneno), B 11 kimacce — 102 gaca / 51 6710k (3 yaca B HE/IEIIO).

COJEPXAHUE OBYUYEHUS
10 KJIACC
IIpsimble ¥ MJII0CKOCTH B IPOCTPAHCTBE

OCHOBHBIC TTOHSTHS CTCPCOMCTPUH. Tqua, npsamasi, IJIOCKOCTb, MPOCTPAHCTBO. [TousiTue 06
AKCUOMATHYCCKOM IMMOCTPOCHUU CTCPECOMCTPUN. AKCUOMBI CTCPCOMETPUHN U CIICACTBHUA U3 HUX.

B3anMHOe pacnonoxkeHue TNpsAMBIX B IPOCTPAHCTBE: MEpeceKaroluecs, Mapajule]bHble U
CKpemuBamomuecs npsmble. [Ipu3Haku ckpeuBaromuxcs npsmbix. [lapamienbHOCTh NPSAMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE: NMapajlIeNIbHbIE MPSMbIE B IPOCTPAHCTBE, NApauIEIbHOCTh TPEX MPSIMBIX,
HapajjIeNIbHOCTh NPAMON M IuiockocTH. [lapamienbHoe M LEHTpaJlbHOE NMPOEKTUPOBAHHUE, N300paKeHHE
¢uryp. OcHOBHbIE CBOWMCTBA MapajuleIbHOrO NMpoeKTUpoBaHUs. M3o0paxkeHue ¢uryp B napajuieiabHOMN
OPOEKIMU. YTJIBl C COHAmpaBIIEHHBIMM CTOPOHAMH, YIOJd MeEXAYy TMpSMbIMH B TMPOCTPAHCTBE.
[TapaniaenbHOCTh IMJIOCKOCTEH: MapalljieNIbHbIE IUIOCKOCTH, CBOMCTBA MNapajlIeNIbHBIX IUIOCKOCTEH.
[Tpocreiiimre MpOCTPaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TETpadJlp, MapajljiesienuIes], MOCTPOeHHE
CCUCHMH.

[lepneHAUKyYISIPHOCTh NPSIMOU U MJIOCKOCTH: NMEPHEHANKYIISAPHBIE MPSMbIE B IPOCTPAHCTBE, MPSMbIE
napajiCIbHBIC U MCPICHANKYIIIPHBIC K IIJIOCKOCTHU, MPHU3HAK NECPICHAUKYIAPHOCTHU HpHMOﬁ " IINIOCKOCTH,
TeopeMa O MPAMOU MEePHEHAUKYISIPHON TuIocKocTh. OpTOroHalibHOE MpoeKTHpoBanue. [lepnenaukynsp u
HAKJIOHHBIE: PAaCCTOSHHE OT TOYKU O IJIOCKOCTH, PAacCTOSHHE OT MPAMOM 10 IUIOCKOCTH, MPOEKIIHS
¢urypel Ha TUIOCKOCTh. llepneHIUKYISAPHOCTh IUIOCKOCTEW: MpH3HAK NEPHEHIUKYISIPHOCTH JBYX
mockocteil. Teopema o TpEX meprneHIuKyIIspax.



VYrael B NPOCTPAHCTBE: YroJl MEXAY MPSIMON W IUIOCKOCTBIO, ABYTPAHHBIA YroJi, JIMHEHHBIA YroJl
JIBYrpaHHOro yria. TpéXrpaHHblii © MHOTOTpaHHbI€ YIJibl. CBOKMCTBA MJIOCKUX YIJIOB MHOTOTPAaHHOTO yIJia.
CBolicTBa IJIOCKMX M JBYTPAaHHBIX YIJIOB TPEXTPaHHOrO yria. Teopembl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOTO YTIa.

MHOrorpaHHuKH

Bunbl MHOrorpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. llpusma: n-yronpHas npusma, npsmas U
HaKJIOHHAas INpu3Mbl, OOKOBas M MOJHas IOBEPXHOCTb Mpu3Mbl. l[lapamnenenunen, NnpsMOYTrOJbHBIN
napasuiesienuIel U ero cBorcrea. Kparyaiiime myTu Ha MOBEpXHOCTU MHOTOrpaHHUKa. Teopema Dusepa.
[IpoctpanctBennas teopema Iludaropa. Ilupamuna: n-yroiapHas nupamuaa, MpaBUiIbHAs U yCeuEHHas
nupamuipl. CBoiicTBa pédep U OOKOBBIX I'paHel MpaBWIbHON nupaMubl. [IpaBuiibHbIE MHOTOTPaHHUKHU:
NpaBUjIbHAs INpPU3Ma W MpaBUJIbHAs NHPAMUJIA, NPABUIbHAS TPEYrojbHas MHUPAMUJa W IPaBUIbHBINA
TeTpa’ip, Ky0. IlpeacTaBienne o mpaBUIIbHBIX MHOTOTPAHHUKAX: OKTadIp, JOACKASAP U UKOCAIP.

Bolunicnienue 37€MEHTOB MHOTOTpaHHUKOB: pé&Opa, auaroHand, yrael. Ilnomanes OGokoBoit
[OBEPXHOCTU M MOJHOM IOBEPXHOCTH MpPSIMOM MpHU3MbI, IJIONIAJb OCHOBaHHUM, TeopemMa O OOKOBOMH
MOBEPXHOCTHU MpsiMON mpu3Msbl. [1nomans 60K0BOM OBEPXHOCTH U MMOBEPXHOCTH MPABUIBHON MUPAMUIBbI,
TEeopeMa O IUIOLIAN YCEUEHHOW TUPAMMIBI.

CumMeTpusi B IPOCTPAHCTBE. DJIEMEHThl CUMMETPHUH MPAaBUIBHBIX MHOTOIPaHHUKOB. CHMMeTpHS B
MPaBUIILHOM MHOTOTPAaHHUKE: CHMMETPHS MapajuieNienuIieia, CAMMETPHS TPaBUIIbHBIX MIPU3M, CHMMETPUS
MPAaBUIIbHOM MUPaMUJIBIL.

BeKTopbI M KOOPAHHATHI B IPOCTPAHCTBE

[TonsiTusi: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHANPABIEHHBIE U INPOTHUBOIOJIOKHO HAlpPAaBICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB.
JleficTBUSL ¢ BEKTOpaMH: CJIOKE€HUE M BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHO>KEHHE
BEKTOpa Ha uucio. CBoMcTBa CIOXEHHUsSI BEKTOpOB. CBONCTBA YMHOKEHHs BEKTOpa Ha uucio. [lonsaTue
KOMIUTaHapHble BeKTOphl. llpu3Hak kommiaaHapHOocTH TpEX BekTopoB. IlpaBuno mnapamienenunena.
Teopema 0 pa3noXeHUM BEKTOpa IO TpEM HEKOMIUIAHApHBIM BekTopaM. IIpsimoyronbHas cucrema
koopauHat B mpoctpaHcTBe. Koopnunatel BekTopa. CBsi3b MEXIy KOOpPAMHAaTaMU BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJI MeXAY BeKTopaMu. CKaJIIpHOE ITPOU3BEIECHNE BEKTOPOB.

11 KJIACC
Tesa BpaieHus

[TonsiTs: UUIMHIpUYECKas MOBEPXHOCTh, KOHUYECKasl MOBEPXHOCTh, cepuyeckas MOBEPXHOCTH,
oOpasytomve mnoBepxHocTed. Tena BpalleHUs: HUIUHIP, KOHYC, yCe4€HHBIH KOHYC, cdepa, map.
B3anMHoe pacrnonokeHue cpepbl M IUIOCKOCTH, KacaTellbHas INIOCKOCTh K cepe. M3o0paxkeHue Ten
BpallleHHs Ha MI0CKOCTU. Pa3BépTka mumHapa u konyca. CummeTpus cdepsl U mapa.

O6Bém. OcHoBHBIE CBONCTBa 00BbEMOB Tel1. Teopema 06 00bEME MPSIMOYTOJIIBHOTO Mapaulesenumeia
u caeactBus u3 He€. OOBbEM MPSAMON M HAKJIOHHOW MPU3MBI, TUIUHAPA, MUpaMUIbl 1 KoHyca. O0BEM mapa
Y I1apOBOI'0 CETMEHTA.

KomOuHnatmu ten BpaiieHus: 1 MHOrOrpaHHUKOB. [Ipu3mMa, BriucanHas B LIWJIMHJP, ONUCAHHAS OKOJIO
mwmHapa. [lepecedyenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u cgepsl miockocTsio. [lonstue
MHOTOTPaHHHKA, OTMCAHHOTO OKOJIO cpephl, chepbl, BIUCAHHONW B MHOTOTPAHHUK WJIU TEJIO BpaIEeHHUS.

[Tnomanas MOBEpXHOCTH MWJIMHIPA, KOHYCa, Iomanb cdepsl u e€ yacteit. [lomodue B mpocTpaHCcTBeE.
OtHomenue o00BEMOB, TMIIOHIAeH MOBepxHOCTeH MomoOHBIX ¢uryp. IlpeoOpasoBanue momobdus,
romoTeTHs. Pemenue 3a1a4 Ha MIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.



[TocTpoeHne ceuyeHUN MHOTOIPAHHUKOB M TeNl BpAILLEHUS: CEUEHHS UWIMHIApa (mapaiuieIbHO U
NEPIEeHIUKYIIPHO OCH), CeUeHHUs KOoHyca (TmapasuielbHble OCHOBAHUIO U MPOXOSIINE Yepe3 BEpIINHY),
CEUYEeHMS IIapa, METOJbl MOCTPOEHUS CEUEHUM: METOJl CIEJOB, METOJ BHYTPEHHETO MPOCKTUPOBAHMS,
METO/] IepeHOCca CeKYIIeH MIOCKOCTH.

BeKkTopbl M KOOPAHHATHI B MPOCTPAHCTBE

Bekrtopsl B mpoctpanctse. Onepanuu HaJl BeKTopamMu. BekTopHoe yMHOXKeHHE BeKTOpoB. CBolicTBa
BEKTOPHOrO yMHOXeHMs. [IpsMoyrosnbpHas cucremMa KOOpAuHAT B HpocTpaHcTBE. KoopanHaTel BEKTOpa.
Pasnosxenue Bexktopa mo 6asucy. KoopimHaTHO-BEKTOPHBIN METO NP PEHICHUH FeOMETPUUECKUX 3a/1a4.

JBHKeHHUsI B POCTPAHCTBE

HBsuxennst mpoctpancTBa. OtoOpaxkenwus. [[BmwkeHUss M paBeHCTBO ¢uryp. OOmme CBOHCTBa
JBYOKEHUH. BUbl NIBMKCHUH: TapaJUIeNIbHBINA MIEPEHOC, IEHTPAIbHAS CUMMETPHS, 3epKalbHas CAMMETPHS,
OBOPOT BOKpYT npsiMoil. [IpeoOpazoBanus nogobus. [Ipsmas u cepa Diinepa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA «T'EOMETPHS»
(YI'JIYBJEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpa:knaHcKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTD TPAKTAHCKON TO3UIINU 00YJaIOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOT'O YJICHA
pPOCCUICKOro OoO0IIecTBa, MPEICTaBICHHE O MAaTeMaTHYECKHMX OCHOBAaX (PYHKIIMOHHUPOBAHUS PAa3TMUHBIX
CTPYKTYp, SBJICHHI, Mpouenyp TIpa)xJaHCKOro ooOumecTBa (BbIOOpPBI, ONPOCHl U JPYroe), yMEeHHue
B3aMMO/IEHICTBOBATh C COLMAIIBHBIMUA HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSIMHU U Ha3HAYECHUEM;

2) NAaTPHOTHYECKOE BOCIIUTAHME:

c(OpPMUPOBAHHOCTh POCCUUCKON Tpa)¥TaHCKOW MJIEHTUYHOCTH, YBaXXEHUS K MPOIUIOMY H
HACTOAIIEMY POCCHUMCKONM MaTE€MaTHKH, LEHHOCTHOE OTHOIIEHUWE K JOCTHKEHHUSIM POCCHMCKUX
MaTeMaTUKOB M POCCUMCKOW MaTEMaTHYE€CKOM IIKOJbI, HMCIOJIb30BAHUE JTHUX JOCTHKEHUH B JPYTUX
HayKax, TEXHOJIOTHUSX, cPepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

OCO3HAHME JIyXOBHBIX LEHHOCTEH pOCCUICKOro Hapoaa, C(HOPMUPOBAHHOCTb HPABCTBEHHOTO
CO3HAHMS, STUYECKOIO TOBEJIEHUS, CBSI3aHHOTO C NPAKTHUUYECKUM IPUMEHEHUEM JOCTH)KEHUH HayKh M
JeSITeIbHOCTBIO YUEHOT0, OCO3HAHKE JINYHOTO BKJIAJa B IOCTPOCHHUE YCTOWYMBOIO OyIyIero;

4) 3cTeTHYeCKOe BOCIIUTAHUE:

9CTETUYCCKOC OTHOIICHHUE K MHUPY, BKIOYad OCTCTUKY MATCMATHUYCCKUX 3aKOHOMepHOCTeﬁ,
00BEKTOB, 3aj1a4, PEIICHUH, PACCYKIACHUH, BOCIPUUMYNBOCTh K MATEMaTHYECKUM acCleKTaM Pa3InYHBIX
BHUJI0B UCKYCCTBA,

5) ¢puznyecKkoe BOCIIUTAHUE:

c(OpMHUPOBAHHOCTh YMEHHUS MPHUMEHSTh MaTeMaTHYeCKHe 3HaHHs B MHTEpecax 3/I0pOBOTO H
6e3omacHoro oOpas3a >KHM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/0pOBBIO (370pOBOE IMHTaHHE,
cOaNaHCUPOBAHHBIM PEXUM 3aHATUH W OTHAbIXa, peryispHas (u3nueckas aKTHUBHOCTb), (U3UYECKOE
COBEPULICHCTBOBAHUE IIPH 3aHIATHUSIX CLIOPTUBHO-037JOPOBUTEIBHON JEATEIBHOCTBIO;

6) TpynoBoe BocniuTaHme:

TOTOBHOCTh K TPYAy, OCO3HAaHHE IICHHOCTH TPYIOJIOOMs, WHTEpeC K pPa3IM4YHbIM chepam
npodeCCHOHATIBLHON NesITeTbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U e€ MPUIIOKEHUSIMHU, YMEHUE COBEPIIATh
OCO3HaAHHBIN BBIOOP OyayIelt mpodeccuu U pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIaHbI, TOTOBHOCTH



U CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa3oBaHHIO M CaMOOOpA30BaHMIO Ha MPOTSDKEHHM BCEH JKHU3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEILICHUH MPAKTUYECKUX 3a/1a4 MaTEMATU4YECKOI HallPaBICHHOCTH;

7) 3K0JIOTHYECKOe BOCIIMTAHME:

C(bOpMI/IpOBaHHOCTb DKOJIOTHUECKOM KYJbTYPbI, IIOHUMAHUC BJIMAHHA COLUAIBHO-ODKOHOMHUYCCKUX
MPOLECCOB Ha COCTOSHUE MPHUPOJHOM M COLMAIbHOW CpeAbl, OCO3HAHHE TIJIOOATBHOTO XapakTepa
OKOJIOTHYCCKHUX Hp06HeM, OpuCHTalMA Ha NMPUMCHCHHUC MATCMATUUYCCKHX 3HAHUU AJid pCUICHUSA 3a/1a4 B
o0JyacTu OKpy»Karolleil cpefipl, MJIaHUPOBAaHUE IOCTYNKOB M OLIEHKH MX BO3MOXHBIX MOCIEICTBUN IS
OKpYKarolleH Cpeibl;

8) HeHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OO0I11eCTBEHHOHN NMPaKTUKH, TOHUMAaHUE MAaTEMAaTUYECKON HAyKH KakK c(epbl YeIOBEUECKON JesITeIbHOCTH,
9TanoB €€ pa3BUTUSA U 3HAUYMMOCTU JUISI Pa3BUTHS LMBWINM3ALMU, OBJIAJECHUE S3bIKOM MAaTEMAaTUKH U
MaTeMaTHYeCKOM KyJIbTypol Kak CPEICTBOM IO3HAHHUS MHUPA, TOTOBHOCTb OCYLIECTBISATh MPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JIeSATEIbHOCTh UHIAUBU1YaJIbHO u B rpy1me.

METAIIPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/IbHBbIE yHHBepCAIbHbIe y4eOHbIe AeiicTBHSA

bBa3oBble Jlornyeckune AefcTBUA:

BBISBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIC MPHU3HAKM MaTEeMaTHUYeCKHX OOBEKTOB, MOHSATHUH,
OTHONIICHUN MEXTY TMOHATUSIMH, (DOPMYITHPOBATH ONPEACICHUS TIOHIATHUH, YCTAaHABIMBATH CYIICCTBCHHBIN
MpU3HAK KIACCHU(PUKAIIUU, OCHOBAHHUS JIJIsl 0000IIEHUS U CPaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAITN3a;

BOCIIPUHUMATh,  (OPMYJIHPOBATH W  MPEOOpPa3OBBIBATh  CYXKACHHUS:  yTBEpAUTEIbHBIE U
OTpHUIaTeNbHbIE, eANHIYHBIC, YACTHBIE U 00IIKE, YCIOBHEIE,

BBISIBJIATH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTUBOpeuMsl B (DaKTax, JAaHHBIX,
HAOMIOJIEHUSIX M YTBEPXKICHUSAX, TMpe/uiaraTb KPUTEPUU JUIS BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

Jenatb BBIBOJBI C HCIOJIB30BAHMEM 33aKOHOB JIOTMKHM, JEAYKTHUBHBIX W  WHIYKTHUBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHHUH 110 aHAJIOTHH;

MPOBOANTH CaMOCTOSITENIPHO JOKa3aTelbCTBA MAaTeMAaTHUYECKUX YTBEpXKIEHUH (TmpsMble U OT
MPOTUBHOTO), BBICTPAWBATh APTYMEHTAILUIO, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CYKJICHUS U BBIBOBI;

BBHIOMpATh Croco0 pemeHuss ydeOHOM 3amadyn (CpaBHUBATH HECKOJBKO BapUAHTOB PEIICHUS,
BBIOMpaTh HanOOJIee MOIXOSAIINN C YIETOM CaMOCTOSTENIHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciiefoBaTe/IbLCKHe JeiicTBUSA:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKUII HHCTPYMEHT MO3HAHUS, ((OPMyIUPOBATH BOMPOCHI,
dbukcupyronme NpoTUBOpedre, MpobdieMy, yCTaHaBIUBaTh UCKOMOE M JaHHOe, (OpMUPOBATH THIIOTE3Y,
apryMeHTHUPOBATE CBOXO IIO3UIUI0, MHEHUE;

MPOBOANTH CaMOCTOSITEIHHO CIIAHMPOBAHHBIA HKCIEPHUMEHT, HWCCIEIOBAHHE IO YCTaHOBJICHHIO
OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBJICHHUS, IPOIECCa, BBIIBICHHIO 3aBHUCHMOCTEH MEXIy
00BEKTaMU, SIBJICHUSIMH, TIPOIECCAMH,

CaMOCTOSITENIEHO  (pOPMYJTHpPOBaTH OOOOMICHWSIT W BBIBOJABI IO pe3yjbTaTaM IPOBEIEHHOTO
HAOMO/IEHUsI, WCCIEOBAHUS, OICHUBATh JOCTOBEPHOCTH TIIOTYYEHHBIX pE3YJIbTaTOB, BBIBOJOB U
00001IeHNI];

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MpPOIECCa, a TAKXKE BBIIBHTaTh MPEINOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCJIIOBHSIX.

Pabora ¢ undopmanmeii:



BBISBJISITH Ie(DUIUTHI MH(OPMAIIUHY, JaHHBIX, HEOOXOAMMBIX ISl OTBETA HA BOIPOC U ISl PEIICHUS
3aj1auu;

BEIOMpaTh MHPOPMAIUIO U3 UCTOYHHUKOB PA3IMYHBIX TUIIOB, aHATH3UPOBATh, CUCTEMATU3HPOBATh H
UHTEPIPETHPOBATH MHPOPMAITUIO Pa3IHYHBIX BHIOB U ()OPM MPEICTABICHHS,

CTPYKTYpUpOBaTh HH(DOpPMALHIO, MPEACTABIATh €€ B pa3iuuHbIX (opmax, WILTIOCTPUPOBATH
rpauvecKu;

OIICHUBATh HAJEKHOCTh HH(POPMAIIMH 110 CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KOMMyHI/IRaTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnme JeHCTBUA

Oo0menue:

BOCHpI/IHI/IMaTB nu q)OpMyJIPIpOBaTB Cy)K[[eHI/HI B COOTBCTCTBHUHU C YCJ'IOBI/ISIMI/I u acjsiMu O6H_[€HI/ISI,
SICHO, TOYHO, TPAaMOTHO BBIP@KAaTh CBOIO TOYKY 3PCHHS B YCTHBIX M IHCBMEHHBIX TEKCTaX, J1aBaTh
ITIOACHCHMU 110 XOIIy peH_IeHI/ISI 3aJa4du, KOMMGHTI/IpOBaTB HOJIyT{eHHBIfI pe3yJILTaT;

B X0j1¢ OOCYXKICHHMS 3aJIlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI, TPOOJIEMBI, PeIIacMoi
3aJa4d, BBICKA3bIBaThb WACH, HAICICHHBIC Ha IIOHCK peIHeHI/ISI, COIIOCTABISITH CBOHU CY)KZIGHI/UI C
CYXJICHUSIMH JIPYTMX YYACTHHKOB JIMAJIOTa, OOHAPYKUBATh Pa3IMuMe U CXOACTBO MO3HIIUHN, B KOPPEKTHOM
dbopme hopMyITUPOBATH PA3HOTIACHS, CBOM BO3PAXKCHHS;

NPEJCTaBIATh  Pe3yJdbTaThl  PEUICHUs  3a/laud, OKCICPUMEHTa, WCCICIOBaHMS, IPOEKTa,
CaMOCTOSITEIILHO BBIOMPATh (OpMAT BBICTYIUICHUS C YYE€TOM 3aJad TPE3CHTAMH W OCOOCHHOCTEH
ayJUTOPUH.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranmu3anus:

COCTaBIIATh IUIAH, AITOPUTM PEIICHUS 3aJa4d, BBIOMpPATh COcOo0 pemieHusl ¢ y4ETOM HMEIOIIUXCS
pPECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C
y4€TOM HOBOM MH(MOpMAITUH.

CﬂMOKOHTpOJIb, IMOLIHMOHAJbHBLIA HHTEJLJIEKT:

BJIQ/IETh HABBIKAMU TI03HABATEIbHOM pedieKkcuu Kak OCO3HAHMsI COBEpIIAEMbIX JACUCTBUNA H
MBICIIUTENIBHBIX MPOLIECCOB, WX PpE3yJIbTaTOB, BIAJETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS
IIpolecca U pe3ynbTaTa pelleHns MAaTEMAaTHYECKON 3aa4H;

MPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEILICHUU 3a1a4d, BHOCUTb KOPPEKTUBBI B
JeSITEJIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBbCTB, JAaHHBIX, HAWJICHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yJbTaTa e U YCIOBUSAM, OOBACHATh MPUYMHBI JOCTH)KEHUS WM He
JOCTUKEHUS PE3yNbTaTOB JIE€ATEIbHOCTH, HAXOAUTh OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA NeATENbHOCTD:

MMOHMMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHAMBHIYATbHON paOOTHI MPH PEIICHUU
yUeOHBIX 3aJa4, MPUHUMAThH IEJh COBMECTHOW JIEATEIHPHOCTH, IUIAHUPOBATH OPTaHHM3AIUI0 COBMECTHOM
paboThl, pacmpenensTh BHIBI PadOT, MOTOBAapUBATHCA, OOCYXKIATh MPOIECC U Pe3ylbTaT paboThI,
000011aTh MHEHUS HECKOJILKUX JTIONIEH;

y4acTBOBAaTh B TPYIIOBBIX (opMax paboThl (00CykIeHUs,, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbD) U
UHBIE), BBIMOIHATH CBOIO YaCTh paOOTHl M KOOPAWHUPOBATh CBOM JCUCTBUS C IPYTHMHU WICHAMU KOMaH]IbI,

OILICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YHACTHUKAMH
B3aUMOJICHCTBHUS.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiacca o0ydaromuiicst HAyqIuTCs:



. CBOOOJHO OMEpPUPOBATH OCHOBHBIMH MOHSATUSIMU CTEPEOMETPUH MPHU PELICHUH 3a7a4 U IPOBEICHUU
MaTeMaTHUYECKUX PacCy>KICHUI;

. MPUMEHSTh aKCHOMBI CTEPEOMETPUH U CIIEACTBHS M3 HUX MIPU PEIICHUU T€OMETPUIECKIX 3a/1a4;

. KJIACCU(UIIUPOBATh B3aMMHOE pACIOJOKEHUE TMPSAMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

. CBOOOZHO OTMEPUPOBATH MOHSATUSIMU, CBI3aHHBIMH C YTJIAMU B IMPOCTPAHCTBE: MEXY MPSIMBIMU B
NPOCTPAHCTBE, MEXKTY MPSIMOH U IIOCKOCTHIO;

. CBOOOJTHO OTIEPHPOBATH TOHATHIMH, CBI3aHHBIMH C MHOTOI'paHHHKAMU;

. CBOOOJTHO pacIio3HaBaTh OCHOBHBIC BUJIBI MHOTOTPAHHUKOB (IIpH3Ma, MUPaMU/Ia, TPSIMOYTOJIbHBINA
napajuienenunen, kyo);

. KJIAaCCHU(UITUPOBATHL MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS ISl KJIACCH(PUKAIUY;

. CBOOOHO OMEPUPOBATH MOHATUSMU, CBI3aHHBIMH C CEYCHUEM MHOTOTPAHHUKOB IIOCKOCTHIO;

. BBITIOJTHATH MApaJUIEIbHOE, [ICHTPAIEHOE U OPTOTOHAIBHOE MTPOSKTUPOBAHKUE (PUTYP HA TUIOCKOCTD,
BBITIOJTHATH H300pakeHus (PUTYp Ha TIIOCKOCTH;

. CTPOHUTH CEYEHUS MHOTOIPAaHHHMKOB Pa3JIMYHBIMH METOJAMH, BBINOJHSITH (BBIHOCHBIC) IUIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHHU3Y;

. BBIYUCIIATH IUIOMIA/IA TIOBEPXHOCTEH MHOTOTPaHHUKOB (TIPU3Ma, IUPaMU/Ia), TEOMETPUICCKHUX TEI C
pUMEHEHHEM (POPMYIL;

. CBOOOJHO ONEPHUPOBATh TOHSTHUSIMH: CHMMETPUS B MPOCTPAHCTBE, IIEHTP, OChb M IUIOCKOCTh
CUMMETPHH, IICHTP, OCh U TNIOCKOCTh CHUMMETPUU (QUTYPHI;

. CBOOOZHO ONEPHPOBATh MOHITHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpJWHATaM B
POCTPAHCTBE;

. BBINOJIHATH JICHCTBHSI HAJI BEKTOPAMH;

. pemarh 3a7auu Ha JIOKa3aTeIbCTBO MATEMAaTHYCCKUX OTHOIICHUN M HAXOXKICHUE TEOMETPUUYCCKHUX

BEIINYUH, IPUMEHSS U3BECTHBIE METOBI IIPU PEIICHUHA MAaTEMAaTUYECKUX 3a1a4 IIOBBILIEHHOIO U BBICOKOTO
YPOBHS CIIOKHOCTH;

. IIPUMEHATH MPOCTEUILINE MPOTrPaMMHBIE CPEIACTBA U JIEKTPOHHO-KOMMYHHKAIMOHHBIE CUCTEMBI
IIPU PEIIEHNUN CTEPEOMETPUYECKHX 3a]1a4;

. U3BJIEKAaTh, MpeoO0pa3oBbIBATh M HHTEPIPETUPOBaTh HHGPOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX (PUTYypax, MPEACTaBIECHHYIO Ha YepTekKaxX U PUCYHKAX;

. IIPUMEHSATH NIOJIYYCHHBIC 3HAHUS Ha MPAKTHKE: CPAaBHUBATh M AHAJIM3UPOBATh pEalbHbIE CUTYALUH,
OPUMEHATh W3YyYEHHBIE TOHATHS B MpoOIecce IMOMCKA pelIeHHs MaTeMaTH4ecKd CPOpPMYIHPOBAHHON
po0JIeMbl, MOJETUPOBATh PEAIbHbIE CUTYallMU Ha S3bIKE T€OMETPHH, UCCIIEJ0BATh TOCTPOSHHBIE MOJIENIN
C HUCHOJb30BAHHMEM T€OMETPHUECKUX IOHATHM M TeopeM, ammaparta anreOpbl, pemarb MpaKTHYecKue
3a/1a4i, CBA3aHHBIE C HAX0XKICHUEM I'€OMETPUUECKUX BEIIMYHH;

. UMETh MpEACTaBIeHUsT OO0 OCHOBHBIX JTalax pa3BUTHUS T€OMETPUM KaK COCTaBHOM YacTu
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHIA.

K xonmy 11 ky1acca o0yyaromuicss HayYUuTCs:

. CBOOOIHO OMEpPUPOBATH OHITUSIMHU, CBSI3aHHBIMU C [IMJIUHAPUIECKON, KOHUYECKOU U cheprueckoit
MOBEPXHOCTSAMH, OOBSICHATH CITOCOOBI MOTyUEHNS,

. OTIEpUPOBATH TIOHATHUSAMH, CBS3aHHBIMH C TEJIAMU BpPANICHUS: MHJIMHIAPOM, KOHYCOM, CHepod u
HI1apom;

. pacrno3HaBaTh Teja BpameHus (MUIUHAp, KOHYC, cdhepa U map) u 0ObICHATH CIIOCOOBI TTOTYICHUS
TEJ BpAIICHHUS,

. KJIACCHU(UITUPOBATH B3aUMHOE PACTIOJIOKEHUE chephl U MIIOCKOCTH;



. BBIUMCIISATh BEJIUYMHBI 3JE€MEHTOB MHOTOTPAHHUKOB W TeN BpalleHHs, OO0BEMBI M IJIOLIAAH
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIlIEHUs, TEOMETPUUYECKUX Te ¢ MPUMEHEHHEM (HOpMYIT;

. CBOOOJHO OINEpPHPOBATh MOHATUSAMH, CBS3aHHBIMH C KOMOMHALMAMH TeJd BpAIICHUS W
MHOTOT'PaHHHKOB: MHOTOTPaHHUK, BIMCAHHBIA B cepy U ONMMCAHHBIA OKOJIO c(epbl, cepa, BIUCAHHAS B
MHOTOTPaHHUK WJIN TEJIO BPALICHMUS;

. BBIUUCIISATH COOTHOIICHHS MEX/TY TUIOIIAIIMU TTIOBEPXHOCTEH M 00bEMaMHU TTOTOOHBIX TET,

. n300paxarb H3y4yaemble (UTYpHl, BBINOJIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEeKU U3 PHUCYHKOB
IMPOCTHIX OOBEMHBIX PUTYpP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHUSI TEJ BPALCHUS;

. U3BJIEKAaTh, WHTEPHPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux Gurypax, npeiCcTaBlIeHHYIO Ha YepTex axX U PUCYHKaX;

. CBOOOIHO OMEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

. BBITIOJIHSITH OIl€palliy HaJl BEKTOPAMH;

. 3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOP/IMHAT;

. peuiaTh TeOMETPUYECKHE 3aJayd Ha BBIYHMCICHHUE YIJIOB MEXKIY MPSAMBIMA U TUIOCKOCTSMH,

BBIUNCJICHUE PACCTOSIHUM OT TOYKHM 1O IUIOCKOCTH, B II€JIOM, Ha NPUMEHEHUE BEKTOPHO-KOOPIMHATHOIO
METO/Ia IIPU PELLIECHNUY;

. CBOOOJIHO ONEPHPOBATH MOHATHAMM, CBS3aHHBIMU C JIBHDKEHHEM B IIPOCTPAHCTBE, 3HATh CBOICTBa
JBHIKCHU;

. BBINOJHATh M300pa)KE€HUsI MHOTOTPAaHHMKOB W TE€J BpallleHUs IpU MapaJICIbHOM IE€PEHOCE,
HEHTPAILHOW CHMMETPHH, 3€pKaTbHOM CHMMETpPUH, TPU MOBOPOTE BOKPYT MPSMOM, MpeoOpa3zoBaHuUs
IIOI00HS;

. CTPOUTh CEUEHUS MHOIOTPAaHHMKOB M TE€J BpALICHHUS: CEUEHUs LWIMHIpa (NapajuleIbHO H
HEPHEHIUKYJIIPHO OCH), CEYCHMs KOHyca (IapajuielibHble OCHOBAaHMIO U MPOXOJSINNE Yepe3 BEpLIUHY),
CEYeHUs 11apa;

. UCIIOJIB30BaTh METOBI IOCTPOEHUS CEYEHUIN: METOJ CJIEI0B, METOJl BHYTPEHHETO ITPOCKTUPOBAHUS,
METOJ IIEPEHOCA CEKYILEH MIOCKOCTH;

. JI0OKa3bIBaTh FT€OMETPUYECKUE YTBEPIKIACHUS;

. IPUMEHSTh TeoMeTpruyYecKue (PaKThl AJIS PEHICHUs CTEPEOMETPUUYECKUX 3ajad, MpeArnoararwimx
HECKOJIbKO LIaroB pPeLIeHMs], €CIM YCIIOBUS IPUMEHEHNUS 33aJIaHbl B IBHOM U HEIBHOU (hopMme;

. pelarh 3aa4u Ha J0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUN M HaXOXKJIECHHE I€OMETPUUECKUX
BEJINYMH,
. MPUMEHSATH MPOIPAMMHBIE CPEACTBA U AJEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IPU PELICHUHN

CTEPEOMETPUYECKUX 3a/1aY;

. MIPUMEHSTH MOJTYyYEHHbIE 3HaHUS HA MPAKTUKE: CPAaBHUBATh, AHAJIM3UPOBATH U OLIEHUBATh PEAJIbHbIE
CUTyallud, IPUMEHATh HU3Y4YCHHBIC IIOHATHSA, TEOPEMBI, CBOWCTBA B IIPOLIECCE IIOMCKA PEILICHUS
MaTeMaTU4ecKd CQOpPMYJIUPOBAHHON MpOOIEMbl, MOJEIMPOBaTh pealibHble CHUTYallud Ha S3bIKE
T€OMETPUH, UCCIEA0BATh OCTPOEHHBIE MOJIEIN C MCIHOJb30BAaHUEM I'€OMETPUUYECKHUX MOHITHH U TEOPEM,
anmnapara ajnreOpsbl, pemaTh IpakTUYECKUE 3ajaui, CBS3aHHbIE C HAX0XICHUEM T€OMETPUYECKUX BEJIMYHH;
. UMETh MpEICTaBlIeHUsT OO0 OCHOBHBIX JTamax pa3BUTHUS T'€OMETPUM KaK COCTaBHOM YacTu
dyHaaMeHTa pa3BUTHs TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KUIACC
Ne HaumeHoBaHue BocnurareabHbie KosmnuecTBo DJIeKpOHHBbIE
pa3aesioB U TeM 3aga4un 4acoB (undposbie)
1| MPOrpamMmmbl Bce | Konrpon | IIpakTiu | o0pa3oBaTeibHbIE
/ ro bHBIE €CKHe pecypchbl
n paboTel | paboThI
1 | Beenenue B crepeOMETpUIO Pa3Butue 22 1 0 VYuu. Py,
reOMETPUYECKOI Coepxkiacc, SAKnacc,
«peunr, POII
2 B3aumuoe pacnonoxxenue MPOCTPAHCTBEHHOIO 6 1 0 Vuu. Py,
IPSIMBIX B IPOCTPAHCTBE BOOOpa)keHUs U Coepxnacce, AKnacc,
JIOTUYECKOTO POII
3 | [lapamienbHOCTD MPSIMBIX U MBIIUICHUS 8 0 0 VYuu. Py,
TIOCKOCTEN B MPOCTPAHCTBE OBJIAJICHUE CHCTEMOM Coepxnace, AAKnacc,
MaTeMaTUYECKUX POII
4 | IlepneHAUKYISAPHOCTD 3HAHWUH, YMCHUH U 24 0 0 Vuu. Py,
MPSIMBIX U TIJIOCKOCTEH B HaBBIKOB, Coepxkiacc, AKnacc,
MPOCTPAHCTBE HEOOXOMMBIX JJIst POIII
5 | Yrusl u paccrosiHUS pemenus 3a1a4 16 1 0 VYuu. Py,
HOBCEJHEBHOM Co6epkaacc, SIKnacc,
KU3HH, U3y4EHUS POIII
6 | MHOrorpaHHUKH CMEXHBIX 8 1 0 VYuu. Py,
AUCHUILINH Coepxkiacc, AKnacc,
POII
7 | BekTopsl B IPOCTPaHCTBE 12 0 0 VYuu. Py,
Coepxnace, AKnacc,
POII
8 | IloBTOpenue, 0600mIEHHE U 6 2 0 VYuu. Py,
cucTeMaTu3anus 3HaHU Coepxknacc, SAKnacc,
POII
OBIIEE KOJIMYECTBO YACOB 102 6 0
I1O ITPOT'PAMME
11 KJIACC
Ne | HammeHoBaHme pa3nesioB 1 | BocnurareabHbie KosauyecTBo yacos DJIEeKTPOHHBIE
n/ TeM NMPOrpaMMblI 3aJa4u Bce | Kontpo | IIpaktuue (undposbie)
n ro JIbHBIE CKHe o0pa3oBaTe/bHbIC
paboTel | paboThI pecypcbl
1 | AHanutuyeckas reoMeTpus Pa3Butne 16 1 0 VYuu. Py,
reOMeTpUUYECKOi Co6epxkuace,
«peun», SAKnacc, POIII
2 [ToBTOpeHme, 0600IIEHNE 1 MPOCTPaHCTBEHHOTO | 16 1 0 VYuu. Py,
CUCTEeMAaTH3aIHsI 3HAHHHA BOOOpaXeHUs U Cbepxkiacc,
JIOTUYECKOTO SIKnacc, POIII
3 | O0BEM MHOTOTpaHHHUKA MBIIICHUS 20 1 0 VYuu. Py,
OBJIQJICHUE CUCTEMOM Coepkiacc,
MaTEMaTHYECKUX SKimacc, POIII
4 | Tena Bpamenus 3HaHUM, YMCHHUH U 22 1 0 Vuu. Py,
HaBBIKOB, Coepxiacc,
HEOOXOIUMBIX JUIS SKnacc, PRI




S) [Inomany moBepxHOCTH U peuieHus 3ana4y 14 1 0 VYuu. Py,
00BEMBI KPYTIIBIX TEJ MTOBCETHEBHOM Coepxiacc,
JKU3HU, U3yUEHUS AKnacc, POIII
6 | JBmxeHus CMEKHBIX 6 1 0 VYuu. Py,
JUCIIAILINH Coepxkiacc,
SKnacc, POIL
7 [ToBTOpEHME, 0000IIICHUE 1 8 2 0 VYuu. Py,
CUCTEMAaTH3AIHsI 3HAHHA Coepxutace,
SKiacc, POIII
OBUIEE KOJIMYECTBO YACOB 102 8 0
I10 ITIPOTPAMME

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KoJunyecTBo yacoB DJIeKTPOHH
n/n Bcer | Kontp | IIpakt ble
0 OJIbH | um4eck | uupposbie
bIE ue oOpa3oBareJ
pabot | pabor bHbIE
bl BI pecypchl
1. BBenenue B crepeomerpuio ( 24 4./ 12 6;10k0B)

1 [ToHsATHS cTepeOMETpUH: TOUKA, TIPsIMasi, TUIOCKOCTb, 2 0 0 VYuu. Py,
npoctpancTBo. OCHOBHBIE ITpaBUIIa N300paXKEHHs Ha PUCYHKE Coepxinace,
IUIOCKOCTH, NMapaJuIeIbHBIX IPSMBIX (OTPE3KOB), CEPEANHBI SKnacc,
OTpe3Ka POII

2 [TonsTHSI: TIepeceKaroNIHecs MIIOCKOCTH, TIEPECEKAIONTUECS 2 0 0 VYuu. Py,
npsMasi ¥ MI0CKOCTb; MOJIYIPOCTPAHCTBO Cbepxknacc,

SIKnacc,
POIII

3 MHororpaHHuKH, U300pa’keHNe MPOCTEUITNX 2 0 0 VYuu. Py,

IPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX 00BEKTOB Coepxknacc,
SIKnacc,
POIII

4 AKCHOMBI CTEPEOMETPUH U NIEPBBIE CIIEJCTBUS U3 HUX. 2 0 0 VYuu. Py,
CriocoObI 3a/1aHUS IPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE. Co6epxknacc,
O0603HaueHus NPSIMbIX U TIIOCKOCTEH SAKnace,

POIII

5-6 | M3o0paxxeHne cedyeHmid MUpaMUIbl, KyOa M MPU3MBbI, KOTOpPBIC 4 0 0 VYuu. Py,
IpoxXoaAT uepe3 ux pédpa. M3o0paxkeHne nepeceueHus Cbepxkiacc,
MOJIY4EHHBIX IJIOCKOCTEN. PackpammBanue mocTpOeHHBIX SAKnace,
CE€YCHUH Pa3HBIMU LIBETaMU POII

7. | Meton cnenoB J1sl TOCTPOSHUS CEUCHU I 2 0 0 Vuu. Py,

Coepxinace,
SKnacc,
POIII

8-9 | [ocTpoeHwme cevueHMit B TUpaMuie, Kyoe 1o TpéM ToYKaM Ha 4 0 0 VYuu. Py,
pEbpax. CozaHre BEIHOCHBIX YEPTEKEH U 3alUCh [1aroB Coepxknacc,
MOCTPOECHUS SKnacc,

POIII

10 | IloBTopenue manumeTpun: Teopema o MPONOPIHUOHATBHBIX 2 0 0 Vuu. Py,

orpeskax. [TonoOue TpeyroJbHUKOB Coepxkiacc,




SKnacc,

POII

11 | IloBTopenue manumerpun: Teopema Menenas. PacueTs B 2 0 0 Vuu. Py,
CEUEHUSAX Ha BBIHOCHBIX YepTexax. Mcropus pa3Butus Coepxknacc,
IUTAHUMETPUH U CTEPEOMETPUU SAKnacc,

POII
12 | O606menue Temsl: "Akcuomsl ctepeomerpun. Ceuenus" 2 1 0 VYuu. Py,
Konrtponbnas padora Ne 1 Coepxknacc,
SKnacc,
POII
2. BzanmHoe pacnoJio:keHne npsiMmbixX B mpocTpancTie (6 4. / 3 6J10Kka)

13 | B3aumHOE pacroyioxkeHHue MPSIMBIX B IIPOCTPAHCTBE. 2 0 0 Vuu. Py,
CkpeuuBaromuecs npsmele. [Ipu3Haku cKpemmuBarOmuxcs Coepxinace,
npsaMmeIx. [lapamiensHblie npsMble B IPOCTPaHCTBE. Teopema o SKnace,
CYIIECTBOBAaHUHU U €IMHCTBEHHOCTH MPSIMOM MapajuieibHON POII
JTAHHOM IPSIMOM, MPOXOAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
Jexanieil Ha JaHHOU mpsiMoi. JleMMma o mepeceyeHun
NapauIeJIbHBIX NPSAMBIX IIJIOCKOCTHIO

14 | TlapamnenbHOCTh TpeX MPsAMBIX. Teopema o TpEX 2 0 0 VYuu. Py,
napauleJbHBIX IpAMbIX. Teopema 0 CKpelBaroIuxcs Coepxkiacc,
npsmbix .[lapannensHoe npoektupoBanue. OCHOBHBIC SAKnacc,
CBOMCTBA MapajuieIbHOTO MTpoeKTUpoBanus. M3o0paxenue PoII
pa3HbIX QUTYp B MapaJIeIbHON MPOCSKIIUU

15 | LlenTpanbHas npoekuus. Yol ¢ COHApPaBICHHBIMU 2 1 0 VYuu. Py,
CTOpPOHAMHU. YTOJ MEXAY NPSAMBIMU. 3a/1auM Ha Cbepxkiacc,
JI0Ka3aTeNIbCTBO U UCCIEA0BAHUE, CBS3AHHBIC C SKace,
pacmoI0KEHUEM MPSMBIX B TPOCTPAHCTBE. POII

3. [lapa/uteibHOCTH NPSIMBIX M IJIOCKOCTEl B npocTpaHcTBe (8 4. / 4 6J10Ka)

16 | IloHsTHA: NapaIeNbHOCTh IPSIMON U MIIOCKOCTH B 2 0 0 VYuu. Py,
npoctpancTse. [Ipu3Hak napamieabHOCTH IPSIMON U Coepxinace,
10cKocTH. CBONMCTBA NapaJUIEIbHOCTH MIPSIMON U TNIOCKOCTH. AKnacc,

POII

17 | TloctpoeHue ceueHusi, MPOXOSAIIETO Yepe3 JaHHYIO MPSIMYIO 2 0 0 VYuu. Py,
Ha YepTekKe U NapalljIeIbHOrO Apyrou npsamoii. Pacuér Cbepxknacc,
oTHoweHuH. [lapamenpHas mpoeKus, IPUMEHEHUE IS SKnace,
NOCTPOCHMS ceueHuil kKyOa n napaienenunena. CBoicTaa POLI
napajuleJienunes1a u Ipu3Mbl

18 | ITapamnenbHble MI0CKOCTU. [Ipu3HaKu mapamieabHOCTH ABYX 2 0 0 VYuu. Py,
wiockocteil. Teopema o mapamieIbHOCTU U €IMHCTBEHHOCTU Coepxinace,
IUIOCKOCTH, MTPOXOIALIEH Yepe3 TOUKY, HE MPUHAAJIEKAILYIO SKnacc,
NAHHOM INIOCKOCTH U CJIEACTBHUS U3 HEE POIII

19 | CgoiicTBa nmapauieabHbIX INIOCKOCTEH: 0 MapauieIbHOCTH 2 0 0 VYuu. Py,
MPSIMBIX TIEpECeUeHUs IPU MEPECEUSHHUH IBYX MapauIeTbHbIX Coepxinace,
IUIOCKOCTEN TpeThell. CBONCTBA apasuIeIbHBIX INIOCKOCTEN: AKnacc,

00 oTpe3kax mapajuleIbHBIX MPSIMbIX, 3aKIIOUEHHBIX MEXTY POII
NapauIeIbHBIMU MIJIOCKOCTSIMU; O IIEPECEUEHHUH MPSAMOM C
JIBYMsI TTapaJlIeIbHBIMU TJIOCKOCTSIMH

4. llepneHAMKYJSIPHOCTH NPSIMBIX M IJIOCKOCTEH B mMpocTpaHcTBe (24 4. / 12 0710K0B)

20 | [ToBTopenwue: Teopema [Tnuaropa Ha MIOCKOCTH. 2 0 0 VYuu. Py,
TpuroHomeTpus NPSMOYTOJILHOTO TPEYTOJIbHUKA Cbepxknacc,

SKnacc,
POII

21 | CpoiicTBa Ky0a 1 IPSIMOYTOJIBHOTO TMapasuIeNICIIUIIe 1a. 2 0 0 Vuu. Py,
Brruncnenue yiMH OTpEe3KOB B KyOe U MPSIMOYTOJIbHOM Coepxknacc,
napasuiesienuIe e SKnacc,

POII




22 | llepneHaIuKyASIPHOCTD IPAMOI U TuIockocTH. [Tpu3Hak 2 VYuu. Py,

MEePHIEHANKYJISIPHOCTH IPSMOU U TIIOCKOCTH Coepxkitacc,
SKnacc,
POII

23 | Teopema o CyIIECTBOBAaHUH U €TUHCTBEHHOCTH TIPSIMOH, 2 VYuu. Py,
IPOXOJAIIEH Yepe3 TOUKY IPOCTPAHCTBA U MEPIEHANKYIIAPHON Coepxknacc,
K INIOCKOCTH SKnacc,

POII

24 | IInockocTH U NMEePIEHIUKYISIPHBIC UM TIPSIMBIC B 2 VYuu. Py,

MHOTOT'paHHHKaX Coepxknacc,
SKnacc,
POII
25 | Ilepnenaukynsp u HakiIoHHasA. [locTpoeHne nmepneHauKyIsipa 2 Vuu. Py,
U3 TOYKH HA IPAMYIO Coepxknacc,
SKnacc,
POII
26 | Teopema o Tp€x mepreHANKYIspax (mpsmMas u ooOpaTHas) 2 VYuu. Py,
Coepxkiiacc,
SKnacc,
POII

27 | Yroa Mexay CKpelMBaromuMucs npsmeiMu. [Tonck 2 Vuu. Py,
NEPIEHIUKYJISPHBIX NPSIMBIX C IOMOIIIbIO MEPIEHANKYIISPHBIX Coepxinacc,
IJIOCKOCTEeM SKnacc,

POII

28 | OptoronanpHOe poekTupoBanue. [loctpoenue ceuenuit Kyoa, 2 VYuu. Py,
IPU3MBIL, IPABUIIBHOM MHUPaMHJIbI C TOMOLIBIO0 OPTOTOHAJILHOM Coepxinacc,
MPOEKIUU SKnacc,

POII

29 | CummeTpust B IPOCTPAHCTBE OTHOCUTENIBHO IIIOCKOCTH. 2 VYuu. Py,
[TnockocTy cuMMeTpuil B MHOrorpanHukax. [Ipusnax Coepxinace,
NEPIEHIUKYJIIPHOCTU IPSIMON M TNIOCKOCTH KaK CIEACTBHE AKnacc,
CUMMETpUU POII

30 | IlpaBusbHbBIE MHOTOIpaHHUKH. Pacuér paccTosiHUif OT TOuku 10 | 2 VYuu. Py,
10cKOCTH. CocoObI OMYCTUTh NEPIIEHIUKYISAPB: CUMMETPUS, Coepxinace,
CABUT TOUYKH I10 NMapaJIebHOM npsaMoii. CIBUT 1O AKnacc,
HENapaJuIeIbHON NPSIMON, N3MEHEHUE PACCTOSHUN POII

31 | O6o0meHne TeMsl: "B3anMHOE pacronoKeHne MPsIMbIX U 2
iockocteil B mpoctpancTse" KoHnTposibHas paboTta Ne 2

S. Yrabl u paccrosinus (18 4. / 9 6;10k0B)

32 | IloBTOpeHHe: yroia Mex 1y MpsIMbIMH Ha TIOCKOCTH, 2 VYuu. Py,
TPUTOHOMETPHS B IPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa Coepxinace,
KOCHHYCOB, YIOJ1l MEK/y CKPEIIMBAIOIIMMHUCS IPSIMBIMU B AKnacc,
MPOCTPAHCTBE POIII

33 | 'eomeTpuyeckre METOAbI BBIYMCICHHUS YIJIa MEXIY IPSIMBIMU 2 VYuu. Py,

B MHOTOTpaHHUKax. J[ByrpaHHslil yroi. CBONCTBO JTMHEHHBIX Coepxinace,
YIJI0B JIBYTPAHHOTO yria AKnacc,
POII

34 | IlepneHaukynspHble I1ockocTu. CBOWCTBA B3aUMHO 2 VYuu. Py,
NEePNEHANKYIJISPHBIX IIOCKOCTeN. [Ipu3Hak Coepxinace,
NEPIEHUKYIIIPHOCTHU IUIOCKOCTEH; TEOpEMa O MPSIMON AKnacc,
MIEPECEUEHMS IBYX IUIOCKOCTEN MEPIIEHINKYIISIPHBIX TPETHEN POII
IJIOCKOCTH.

35 | IIpssmoyrosbHBIN apallieNienune; Ky0; n3MepeHus, CBOMCTBA 2 Vuu. Py,
IPSIMOYTOJIBHOTO Napajuienenunena. Teopema o 1uaroHanu Coepxknacc,
MPSMOYTOJIBHOTO TTapajuiesienuIea v CIEICTBUE U3 HEE. SKnacc,

POII




36 | CrepeoMeTpudeckue U MPUKIATHBIC 33/1a41, CBI3aHHBIE CO 2 VYuu. Py,

B3aMMHBIM PACIOJI0KEHUEM MPSAMBIX U IIIOCKOCTH Cbepxkuacc,
SKnacc,
POIII

37 | IloBTOopeHHe: CKpeLUBaIOIINECs NPsIMblE, NTapajlleIbHbIe 2 VYuu. Py,
IUIOCKOCTH B CTaHJapTHBIX MHOrorpaHHukax. Ilapa Cbepxiiacce,
HapayiesIbHbIX MJIOCKOCTEH Ha CKPELUBAIOIINXCS IPSIMBIX, SAKnacc,
paccTosHUE MEXKY CKPELIMBAOIIMMHUCS MPSIMBIMU B IIPOCTHIX POIII
CUTYalMsIX.

38 | PaccrosiHHME OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMON 2 VYuu. Py,
JI0 TUIOCKOCTH. Bbruncienue paccTosIHUNA MEXIY Coepxkiacc,
CKPELIMBAIOIIMMHUCS IPSAMBIMU C IIOMOLIBIO SKnace,
MIEPIECHANKYJISIPHOM TIJIOCKOCTH. POII

39 | TpéxrpaHHblii yroy, HepaBeHCTBA JJIsl TPEXTPAHHBIX YTJIOB. 2 VYuu. Py,
Teopema IIudaropa, TeopeMbl KOCUHYCOB U CUHYCOB JJIs Cbepxkiacc,
TPEXTPAHHOTO YIJla. DJIEMEHThI c(pepuuecKoll TEOMETPUH: SKace,
reoJie3nUecKre JUHUU Ha 3eMIiie POII

40 | O6obmenne Temsl: "Yribl u pacctosaus". KoHTponbpHas 2
pabora Ne 3

6. Muororpaniuku (8 4. / 4 6J10ka)

41 | Cucremaru3anus 3HaHUH "MHOTOrpaHHUK U €T0 3JIEMEHTHI". 2 Vuu. Py,

[Mupamuna. Buas! nupamun. [IpaBunbHas nupamuia Coepxinacc,
SKnacc,
POII

42 | Ilpusma. [Ipsimast u HaKIOHHAS NMPU3MBL. [IpaBuIbHAs TpU3Ma. 2 Vuu. Py,
[Tpstmoii napasuienenunes, IpsIMOYroJIbHbIN Hapaienenune], Coepxinacc,
KYO. SAKmnacc,

POII

43 | Bemmykibsle MHOrorpanHuku. Teopema Diinepa. [IpaBuibHbIe 1 2 VYuu. Py,

MOJIyTIPAaBUIIbHBIE MHOTOTPAaHHUKH. Coepxinace,
SKnacc,
POII

44 | O0o6menue TeMbl: "MHuororpanauku". KontposbHas paboTa 2

Ne 4
7. BexTopsbl B npoctpancTie (12 4./ 6 6,10K0B)
45 | IloHsATHE BEKTOpPA Ha MJIOCKOCTU U B IPOCTPAHCTBE. 2 VYuu. Py,
Cymma BekTOpoB. PasHOCTH BEKTODPOB. Coepxinace,
SKnacc,
POII
46 | IlpaBuio nmapaienenumneaa. Y MHO)KEHUE BEKTOPa Ha YHCIIO. 2 VYuu. Py,
Coepxkitacc,
AKnacc,
POII
47 | PaznoxeHue BEKTOpa 1o 6a3ucy TpEX BEKTOPOB, HE JISHKAIINX B 2 VYuu. Py,
OAHOM TIOCKOCTU. CKAAPHOE MPOU3BEICHHE. Coepxkitacc,
SKnacc,
POII
48 | BeluucneHue yria Mex,Jy BEKTOpaMH B IPOCTPAHCTBE. 2 VYuu. Py,
Coepxkitacc,
SKnacc,
POII
49 | Ilpocreiimue 3a1a4K ¢ BEKTOPaMH 4 VYuu. Py,
Coepxkitacc,
SKnacc,
POIII

8. IloBTOpeHue, 00001meHne U cucTeMaTu3anusa 3HaHui (4 4. / 2 6J10Ka)




50 | O6oOmieHne 1 cucTeMaTH3aIHsl 3HaHUH 2 0 0 VYuu. Py,
Coepxkitacc,
SKnacc,
POII
51 | UrtoroBas koHTposIbHAs paboTa 2 1 0
OBIHIEE KOJIMYECTBO YACOB 110 MIPOTPAMME 102 6 0
11 KJIACC
Ne Tema ypoka KosnvecTBo 4acoB DJIEKTPOHH
n/n Bcer | Konrp | IIpakt ble
0 OJIbH | W4eck | HH(pPOBbIE
ble ue o0pa3oBaren
pabot | pabor bHbIE
BI bl pecypchl
1. AnaanTnyeckas reomerpus (16 4./ 8 6.10x0B)
1 [ToBTOpenue Temsl "KoopauHaTel BEKTOpa HA INIOCKOCTH U B 2 0 0 VYuu. Py,
npoctpanctee", "CkansipHOe MPOU3BEACHUE BEKTOPOB" Coepxkiiacc,
SKnacc,
POII
2 [ToBTOpeHue TeMbl "BbhluncieHue yria Mexy BeKTOpamMH B 2 0 0 VYuu. Py,
npoctpancTee”, "YpaBHEeHHE PSIMOU, TPOXOIAIIEH Yepe3 IBE Coepxkuiacc,
TOYKH" SKnacc,
POIII
3 YpaBHEHUE ITIOCKOCTH, HOPMaJjlb, YpaBHEHUE TIJIOCKOCTH B 2 0 0 Vuu. Py,
OTpe3Kax Coepxinace,
SIKnacc,
POII
4 BekTopHoe nmpousBeieHne 2 0 0 VYuu. Py,
Coepxinace,
SIKnacc,
POII
5 Jlunelinbie HEPABEHCTBA, JIMHEHHOE MPOTPaMMHUPOBAHUE 2 0 0 VYuu. Py,
Coepxinace,
SIKnacc,
POII
6 AHaIUTHYECKHEe METO/Ibl pacuéTa yriia Mexay NpsMbIMH B 2 0 0 VYuu. Py,
MHOTOTpaHHHUKAX Co6epxkiacc,
SKnacc,
POII
7 ®dopmyna pacCTOSHUS OT TOYKH JI0 TUIOCKOCTH B KOOPIMHATAX. 2 0 0 Vuu. Py,
Haxoxaenne paccTossHUI OT TOYKHU J0 TUIOCKOCTH B KyOe. Cbepxknacc,
SKnacc,
POII
8 O06o06menne Temsl: "Anamutrueckas reometpusi” KonrponsHast | 2 1 0 VYuu. Py,
pabota Ne 1 Co6epxknacc,
SKnacc,
POII
2. [loBTOpeHue, 06001eHNe U cucTeMaTu3anus 3Hanui ( 16 4. / 8 6;10k0B)
9 CeueHnst MHOTOTPAaHHUKOB: CTaHAAPTHBIE MHOTOTPAaHHUKH. 2 0 0 VYuu. Py,
CeueHust MHOTOTPAHHUKOB: METO/T CJICJIOB Co6epxknacc,
SKnacc,
POII
10 | CeyeHust MHOTOTPAHHUKOB: CTaHIAPTHBIC TIJIOCKOCTH, 2 0 0 Vuu. Py,
NepPeCceYCHMsI MPSMBIX U IIIOCKOCTEH Coepxkiacc,




SKnacc,
POII

11 | IMapannenbHbIC IPSMBIE M TUIOCKOCTH: TTapaJIeTIbHbBIC CEUCHHUS, 2 Vuu. Py,
PacyE€T OTHOLIEHUM, YIJIBI MEK1Y CKPEILIMBAIOIIMMHUCS Coepknace,
MPSMBIMHU SKnacc,

POIII

12 | [lepnieHauKyNIApHBIEC MIPSIMbIE U TNIOCKOCTU: CTaHAAPTHBIC apbl | 2 VYuu. Py,
NEePIEHINKYISPHBIX TUIOCKOCTEH U MPSMBIX, CHMMETPHH Coepxknacc,
MHOTOTPaHHHUKOB, TEOPEMa O TPEX MePIEHINKYISpax. SAKnace,

POIII

13 | [lepneHauKynsgpHBIEC MPSIMbIE U TUIOCKOCTH: BHIYMCICHUS JAJTUH 2 VYuu. Py,

B MHOTOTpaHHHUKAX Coepxknacc,
SKnacc,
POIII

14 | TloBTOpeHUeE: MJIOIIA MHOTOYTOJIBHUKOB, (POPMYJIBI 115t 2 VYuu. Py,

ioniaiel, cooopaxeHus moaoous Coepxinacc,
SKnacc,
POIII

15 | Ilnomaau ceyeHnii MHOTOTPAaHHUKOB: IIOIIAIA TTOBEPXHOCTEH, 2 Vuu. Py,

paspe3aHus Ha 9acTH, COOOPaKEHUS 110 100UsI Coepxkiiacc,
SKnacc,
POIII
16 | O606mmenue Temsl: "[loBTOpeHHE: MHOTOTPAaHHHUKH, CEYCHUS 2 VYuu. Py,
MHororpaHHukoB" KonTposbHas padota Ne 2 Coepxinacc,
SKnacc,
POIII
3. O0bém MHOrorpanHuka ( 20 4./ 10 6;10x0B)

17 | O6bém Tena. OObEeM MPSAMOYTOIHHOTO MapalyIeIeHUIe/a. 2 VYuu. Py,
3anaum 00 yaABOEHHHM Ky0a, 0 KBajpaType Ky0a; 0 TPUCEKLIUU Cbepxknacc,
yria SKnace,

POIII

18 | CrepeoMeTrpuueckue 3aauu, CBI3aHHbIE C 00bEMOM 2 Vuu. Py,
HpsIMOYTOJIBHOTO Napasuienenunena. [lpuknaansie 3a1auu, Coepxinace,
CBSI3aHHBIE C BHIUMCIIEHUEM 00BEMA MPSIMOYTOJIBHOTO SKnacc,
napasuiesienuIe1a POIII

19 | O6BéM npsamoit npusmbl. CTepeoMeTprudecKre 3a1au, 2 VYuu. Py,
CBSI3aHHBIE C BBIYMCIEHUEM 00BEMOB MIPSIMON TPU3MBI Coepxinace,

SKnacc,
POIII

20 | IlpuknanHsle 3a1a4M, CBA3aHHBIE C 00BEMOM MPSMON MPU3MBI 2 VYuu. Py,
Coepxkitacc,
SKnacc,
POIII

21 | Beruncnenue o0bEMOB TeJ ¢ TOMOIIBIO OMPeIeIEHHOTO 2 Vuu. Py,
uHTerpana. O6bpEM HakJIOHHOM npu3Mbl. O0BEM NMUpaMUIbI Coepxinace,

SKnacc,
POIII

22 | ®opmyna o6béMa nupamMuasl. OTHOIIEHHE 00BEMOB UpAaMHUI C | 2 VYuu. Py,

00IIUM yTIIOM Coepxkitacc,
SKnacc,
POIII

23 | CrepeomMeTpuyeckue 3a7auu, CBA3aHHbIE C 00bEMaMHU 2 VYuu. Py,
HaKJIOHHOU nmpu3Mbl. CTEPEOMETPUYECKUE 3a/1a4U, CBSI3aHHBIE C Coepxkitacc,
00BbEMaMU TUPAMHU/IBL. AKnacc,

POII
24 | Ipuknanseie 3agaauu o Teme "OObEMBI Te", CBS3aHHBIE C 2 VYuu. Py,




00BEMOM HaKJIOHHOM Npu3Mbl. [TpukiaaHbIe 3aa4u 110 TEMe Coepxknacc,
"OO6BEMBI TeN", CBSI3aHHBIC C 00BEMOM MTUPAMUIBI SIKnacc,
POIII

25 | Ilpumenenue 00bEMOB. Beruucienue paccTostHUS 10 2 VYuu. Py,

IUIOCKOCTH. Cbepxkiacc,
SIKnacc,
POIII
26 | O6o0menue Temsr: "O0bEM MHOTOrpaHHUKa" KoHTposbHas 2 Vuu. Py,
paborta Ne 3 Coepxkitacc,
SIKnacc,
POIII
4. Tena Bpamenus (22 4./ 11 6;10k0B)

27 | Hlunuaapuyeckasi TOBEPXHOCTh, 00Pa3yIOIINe 2 VYuu. Py,
LUIMHApUAYECKOor nmoBepxHoctu. Hunuuap. IIpsamMoit kpyrosoi Coepxknacc,
nuiuHap. [lmonaas moBepXHOCTH HWJIUHPA SKnacc,

POIII

28 | Konnueckasi HOBEpXHOCTh, 00pa3yIolie KOHUYECKOM 2 VYuu. Py,
nosepxHoctu. Konyc. CedueHne KoHyca IIOCKOCTbIO, Coepxinacc,
napaiesIbHOM INIOCKOCTH OCHOBAHUS. SAKnacc,

POIII

29 | Yceuénnslii konyc. M3o0pakeHne KOHYCOB U YCEUEHHBIX 2 VYuu. Py,
KOHYcoB. [l11ommans 60K0BOI MOBEPXHOCTH U MOJHOM Coepxinacc,
IOBEPXHOCTH KOHYCa SAKnace,

POIII
30 | CrepeomMeTrpuyeckue 3aJjau Ha JOKa3aTeNbCTBO U 2 VYuu. Py,
BBIUMCJIEHHE, TOCTPOCHUEM CEUEHUN LMIMH]IpA, KOHYyCca Coepxinacc,
SKnacc,
POIII
31 | IlpuknanHble 3a1a4M, CBA3aHHBIE C LMIUHIPOM 2 VYuu. Py,
Coepxkiiacc,
SKnacc,
POIII

32 | Cdepa u map. [Tepeceuenune cdepsl U mapa ¢ TIOCKOCTHIO. 2 VYuu. Py,
Kacanue mapa u cdepsl miockocteio. Bua u n3obpaxenue Cbepxknacc,
niapa SKnace,

POIII

33 | Ypaeuaenue chepsl. [Lnomans chepsl u e€ gacreir. CuMMmeTpust 2 VYuu. Py,

cdepsl U mapa Cbepxkiacc,
SIKnacc,
POIII

34 | CrepeoMeTpHYeCKHE 3a/1a4M HA JOKA3aTEIIbCTBO U 2 Vuu. Py,
BBIYHUCIICHHE, CBSI3aHHBIE CO chepoit U mapoM, TOCTPOCHUEM HX Co6epxknacc,
CEUYCHHH IIOCKOCTHIO SKnacc,

POIII

35 | [IpuknamHble 3a/1a49u, CBSI3aHHBIC CO c(hepoid U IITapom. 2 Vuu. Py,
Coepxinace,
SKnacc,
POIII

36 | IloBTOpeHHE: OKPYKHOCTh Ha IIIOCKOCTH, BBIYHCIICHUS B 2 VYuu. Py,
OKPYKHOCTH, CTaHJapTHbIE To00us. Pa3niuunbie KoMOMHAIIMK Cbepxknacc,
TE€JI BpPAllleHWs] 1 MHOTOTPaHHUKOB. 3anauu 1o teme "Tena u SAKnace,
IIOBEPXHOCTHU BpaleHus" POII

37 | O6006mmenue Temul: "Tena u MOBEpXHOCTH BpamieHus " 2 Vuu. Py,
Konrpomnsnas padora Ne 4 Coepxknacc,

SKnacc,

POII




5. Ilnomaay MOBEPXHOCTH M 00bEMBI KPYIJbIX Tea (14 4. / 7 610ka)

38 | O6bém nunuHapa. Teopema 06 00BEME MPSAMOTO MIIUHIPA. 2 0 0 VYuu. Py,
Coepxkitacc,
SIKmacc,
POIII

39 | Brruncnenne 00bEMOB TEJ ¢ TOMOIIBIO ONIPEIEIEHHOTO 2 0 0 VYuu. Py,
uHrerpana. O0bpéM KoHyca. [Tnomaau 60KOBOM U MOTHOM Coepxkitacc,
IIOBEPXHOCTU KOHYCA. SKace,

POIII

40 | CrepeomeTpudecKHe 3a/1a4H, CBSI3aHHBIC C BEIYUCIICHUEM 2 0 0 VYuu. Py,
00BbEMOB LIMIIMHIPA, KOHYyca. [IpukinanHele 3a1auu no Teme Cbepxkiacc,
"OOBEMBI U IIIONIAIN TOBEPXHOCTEM Ten" SAKnace,

POIII

41 | O6BEM mapa u mapoBoro cekropa. Teopema 06 00bEMe TIapa. 2 0 0 VYuu. Py,
[Tnomans cpepsl. CTepeoMeTpruecKUe 3a/1a4, CBSI3aHHbIE C Cbepxkiacc,
BBIUMCJIEHHEM 00BEMOB I11apa, IIapOBOT0 CErMEHTA U SKace,
1apOBOr0 CEKTOpa POIII

42 | Tlpuknagsaeie 3agaun 1o Teme "OO0bEMEBI T, CBSI3aHHBIC C 2 0 0 VYuu. Py,
00BEMOM 11apa U MI0Iaab0 chepbl. COOTHOIIEHUS MEXKAY Cbepxkiacc,
IUIOLIA/IIMU TOBEPXHOCTEN 1 00bEMaMU NOIOOHBIX TeI SKace,

POIII

43 | IlogoGHbIe Tena B mpocTpaHcTBe. M3mMeHenne oobéma rpu 2 0 0 VYuu. Py,
nogo6un. CrepeoMeTpuyecKue 3a1auu, CBSI3aHHbIE C Cbepxkiacc,
BBIUMCJIEHHEM 00BEMOB TEJl U IUIOIIAJICH OBEPXHOCTEN SKace,

POIII
44 | O6o6menne Temsl: "[Lmomaan moBEepXHOCTH U 00BEMBI 2 1 0 VYuu. Py,
kpyribix Ten" KontponbHas pabota Ne 5 Coepxinace,
SIKnacc,
POIII
6. IBu:kenus ( 64. / 3 6J10ka)

45 | Iswxenus npoctpaHcTa. OtoOpaskeHus. JBrxkeHUs U 2 0 0 VYuu. Py,
paBeHCTBO uryp. Ob1ue cBoiicTBa ABMKEHUN. Buibl Coepxinace,
JBYDKEHUH: TTapaJulebHbIN epeHoc, LIeHTpalbHasi CHMMETPHS, SKnacc,
3epKaJbHAasi CHMMETPHS, IOBOPOT BOKPYT IPSIMOU POII

46 | IlpeoOpa3zoBanus nopodus. [lpsmas u cdepa Ditnepa. 2 0 0 VYuu. Py,
['eomeTprueckue 3aauu Ha MPUMEHEHUE JIBUYKEHUS Coepxinace,

SKnacc,
POIII
47 | Obobuenue Temsl: "Bektopsl B mpoctpancTBe". KoHTpoabHas 2 1 0 VYuu. Py,
pabora Ne 6 Coepxkitacc,
SKnacc,
POIII
7. lloBTOpEeHue, 00001eHNEe U cucTeMaTH3anus 3HaHui (8 4. / 4 6;10ka)
48 | Obobmaromee noTopeHue 11 MoHATUH 1 METOJIOB Kypca 2 0 0 VYuu. Py,
reomerpun 10—11 knaccoB, cucremaTusanus 3HaHHI: Coepxkitacc,
"ITapamienbHOCTb NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE", AKnacc,
"BekTops! B mpocTtpaHcTBe"” POII
49 | Obobmaromee noropeHue 11 nMoHATUH 1 METOJIOB Kypca 2 0 0 VYuu. Py,
reometpun 10—11 kmaccos, cucremaru3anus 3HaHUH: "O0beM Coepxkitacc,
MHororpaHHuka", "Ilnomaan noBepxXHoOCTH U 00BEMBI KPYTIIBIX AKnacc,
ten" POII
50 | UroroBas KOHTposIbHAs paboTa 2 2 0 VYuu. Py,
Coepxkitacc,
SKnacc,
POIII

51 | Ucropus pa3BuTUS CTEPEOMETPUH KaK HAYKH U €€ POJIb B 2 0 0 VYuu. Py,




pa3sBUTHUH COBPEMEHHBIX HHXEHEPHBIX U KOMIIBIOTEPHBIX Coepxknacc,
TEXHOJIOTHI SKnacc,
POIII
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITIPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

1. Aranacsa JI.C. I'eometpust: yueOonuk st 10 — 11 kmaccoB o6meoOpa3oBaTenbHbIx yupexaenuit./ JI.C.
Aranacss, B.®. byry3os, C.b. Kanomues u ap. — M., IIpocsemienue, 2005.
2. Anemnna T.H. O6yuaromue u npoBepouyHsble 3agaHus no reometpun. 10 — 11 ki1. Kk yueOHUKY

Aranacsna JI.C. u np./ T.H. Anemmmna. — M., MatemnekT- Lentp, 1998.

METOAUYECKHUE MATEPHUAJIBI AJI51 YYUTEJISL

1. Aranacsa JI.C. I'eometpus: yaueOnuk ast 10 — 11 kmaccoB o6meoOpa3oBaTenbHbIX yupexaenuit./ JI.C.
AranacsH, B.®. byry3os, C.b. Kanomues u np. — M., IIpocsemmenue, 2005.

2. I[Moypounsie pazpadotku no reometpun 10 k1. / Coct. B.A. fposenko. — M., BAKO, 2007.

3. 3uB b.I'. lunaktuueckue matepuainsl o reomerpun uid 10 knacca. / 3uB b.I'. — M., IIpocsemienue,

2001.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
VYuu. Py,

Coepxuitace,

SKnacc,

POII




