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MHNOACHUTEJIBHASA 3AIINCKA

I'eomerpus sBiIseTcss OXHMM M3 0a30BBIX KypCOB Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHHS, TaK Kak
o0ecreynBaeT BO3MOXKHOCTb HM3YYEHHUS JUCHUIUIMH ECTECTBCHHO-HAYYHOM HAmNpaBJIEHHOCTH H HPEAMETOB
TYMaHUTapHOTO IMKiIa. [IOCKONBKY JIOrMYecKoe MbIIUIEHHE, (OpPMUpPYyEeMOe NpH HU3YYEHHH OOyYaroIIMMUCS
MOHATHUHHBIX OCHOB T€OMETPHH, IIPU JOKA3aTEIbCTBE TEOPEM U ITOCTPOCHUH LIETIOUKHU JIOTMIECKUX YTBEPKICHUN IpU
pElIeHNH T€OMETPUYECKUX 3a7ady, YMEHHE BBIBUIATh U ONPOBEPIaTh I'MIIOTE3bl HEMOCPEICTBEHHO HCIOIB3YIOTCS
[IPU PELICHUH 337ad €CTECTBEHHO-HAyYHOI'0 LIMKJIA, B YACTHOCTU (PU3MUECKUX 3a/ad.

Lens ocBoeHust mporpammbl ydeOHOro Kypca «['eomerpus» Ha yriayOnE€HHOM YpOBHE — Da3BHTHE
HMHIMBUAYAIbHBIX CIIOCOOHOCTEN 00y4aOLIMXCsl IIPU U3YyUCHNH T€OMETPUH, KaK COCTABIIAIONICH IPeIMETHOHN o0nacTu
«Marematnka u HHPOpPMaATHKa» depe3 odecrieueHrne BO3MOKHOCTY IPUOOPETEHHUST M HCTIOIb30BaHusl OoJiee TTyOOoKuX
FEOMETPUUYECKUX 3HAaHUH M JefcTBUH, clHenu(UYHBIX TEOMETPUH, M HEOOXOIUMBIX [UIl  YCIELIHOTO
npodecCHOHANBEHOTO 00Pa30BaHusl, CBI3aHHOTO C HCTIONB30BaHUEM MAaTEMAaTHKH.

[IproputeTHBIMHU 33/1a4aMU Kypca TEOMETPUHU Ha YIriyOJIEHHOM YpOBHE, PaCIUIUPSIONIMMHU U YCHINBAIOIINMHU
Kypc 0a30BOI0 YPOBHSI, SIBJISIFOTCS:

pacimpeHne MpeJCTaBICHUsI O T'€OMETPHHM KaK YacTH MHUPOBOM KyJNBTYpPbl U (OPMHUPOBAHHE OCO3HAHHS
B3aMMOCBS3U T€OMETPUH C OKPY’KaIOIIUM MUPOM;

(hopMHpOBaHUE MPEACTaBICHHS O TPOCTPAHCTBEHHBIX (UTYypaxX KakK O BAKHEHIINX MaTeMaTHYECKHX MOJICISX,
MO3BOJISIIOIIMX OMNMCHIBATH M H3y4yaThb pa3HbIC SBJICHUS OKPY’KAIOIIEIO MHUpA, 3HAHHWE IMOHATUMHOrO ammapara Io
pazneny «CtepeoMeTpus yueOHOro Kypca TeOMETpHH;

(dhopMHpOBaHUE YMEHHUS BJIQJCTh OCHOBHBIMH TIOHSTHSMH O TPOCTPAHCTBEHHBIX (PUIYpax M UX OCHOBHBIMH
CBOWCTBaMH, 3HaHHME TeopeM, (OpPMyl M YMEHUE HUX IPUMEHATb, YMEHHS [OKa3blBaTb TEOPEMbl M HAXOIHUTh
HECTaHAapTHBIC CIIOCOOBI pelICHHs 33/1a4;

(opMHpOBaHHE yMEHHs PacllO3HABaTh HAa YEPTEXKaxX, MOACISX M B PEajTbHOM MHPE MHOTOIPAaHHHMKHM U Teja
BpallleHus, KOHCTPYUPOBATh T€OMETPUUECKHE MOJIEIIH;

(opMHpOBaHHE TOHMMAHHMA BO3MOYKHOCTH AaKCHOMAaTHUYECKOTO MOCTPOCHHUS MaTeMaTH4eCKUX TEOpHi,
(dbopMHpoBaHUE TOHUMAHUS POJIM AKCHOMATHKH MIPU MPOBEACHUH pacCy KICHUIA;

(hopMHpOBaHNE YMEHHS BIAJEThb METOJAMH JI0KAa3aTElbCTB U aIrOPUTMOB PELICHUS, YMEHHUS UX NPUMEHSTD,
MIPOBOJUTDH JIOKA3aTeIbHBIE PACCYKIACHUS B XOJE PELICHUS CTEPEOMETPUUECKHX 3aJad M 3a/1ad C MNPaKTHYECKUM
coJiep>kaHueM, (OPMHPOBAHHE TIPEICTABICHHUS O HEOOXOIUMOCTH JJOKa3aTeNLCTB IPH 000CHOBAHUHM MaTEeMaTHUECKIX
YTBEP)KICHUH U POJIM aKCHOMATUKH B [TPOBEICHUN ACTYKTUBHBIX PACCYKICHUMN;

pa3BUTHE W COBEPIICHCTBOBAHME WHTEIJICKTYAJIBHBIX W TBOPYECKHX CIIOCOOHOCTEH oOyuarommxcs,
[I03HABATENIbHON AKTUBHOCTH, HCCIICAOBATEIbCKMX YMEHHH, KPUTHYHOCTH MBIIUICHUS, MHTEpeca K H3YUYCHHUIO
reoMeTpuu;

(opmupoBaHue (YHKIMOHAIBHON IPAaMOTHOCTH, PEJICBAHTHON F€OMETPHUN: YMEHHUS PACIIO3HABATH MPOSIBICHUS
reOMETPUUYECKUX MOHSATHH, 0O0BEKTOB M 3aKOHOMEPHOCTEH B pPEAIbHBIX JKU3HEHHBIX CUTYyalMsSX M IPU U3yUCHUH
JPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJICIIMPOBAHUS PEaTbHBIX CUTYAIHH,
HCCIIEI0BaHUS TIOCTPOCHHBIX MOJIeJIeH, MHTEPIIPETAlMH ITOJIyYCHHBIX Pe3yJIbTaToB.

OCHOBHBIMH  COZICpIKATENIBHBIME JIMHUSIMKA  yaeOHoro Kypca «['eomerpus» B 10—11 kiaccax SBISIIOTCS:
«[IpsiMble W TIOCKOCTH B TPOCTPAaHCTBE», «MHoOrorpaHHukmn», «Tena BpameHus», «BekTopsl M KOOpAMHATHI B
MIPOCTPAHCTBEY, «/IBMKEHNS B IPOCTPAHCTBEY.

Cdopmymupoannoe Bo PI'OC COO tpeGoBaHHE «yMETb OINEPUPOBATh IOHITUSIMH», PEIEBAHTHBIMU
reoMeTpur Ha yriyOJs€HHOM ypoBHe oOydenus B 10—11 kiaccax, OTHOCHTCS KO BCEM COJICPIKATEIIbHBIM JIMHUSM
y4eOHOTro Kypca, a GOpMUpOBaHUE JIOTHUECKUX YMEHUH paclpeiesisieTCsl He TOJIBKO 110 COJ/IepKaTeIbHBIM JTMHUSIM, HO
n no roxam oOydeHus. CoxepkaHue 0OOpa30BaHUs, COOTBETCTBYIOLIEE NPEAMETHBIM pe3ylIbTaTaM OCBOCHHUS
denepanbHOl pabovell MpOrpaMMbl, paclpelesi€EHHBIM 0 rojaM OOydYeHHsl, CTPYKTYpUPOBAHO TakUM O0pazoM,
9TOOBI KO BCEM OCHOBHBIM, IPUHLHUIIMAIBHBIM BOIIpOCaM 00ydJarolrecss 00palaaiuch HEOJHOKPATHO. DTO MO3BOJISIET
OpPraHM30BaTh OBJIAJEHHE TEOMETPUYECKUMHU TOHSATUAMHU M HaBBIKAMU IIOCIIEJIOBATENBHO U TOCTYNATEIbHO, C
COOJIIOZICHHEM TPHUHLMIA NPEEeMCTBEHHOCTH, a HOBBIE 3HAHMs BKJIIOYaTh B OOIIYI0 CHCTEMY TI'€OMETPHUECKUX
Mpe/ICTaBICHUI 00yJaroIInXCsl, pacuIupsisi U yriryouss e€, o0pasyst MpOYHbIe MHOKECTBCHHBIE CBSI3H.

[lepexon K U3yueHUIO TEOMETPUH Ha YIITyOJIEHHOM YPOBHE TTO3BOJISET:

co3natb ycnoBus s guddepenumannyn  oOydeHHs, MOCTPOSHHS HHAMBUIYAJIBHBIX 00pa30BaTENIbHBIX
porpaMM, 00ecneuuTh yriryOI€HHOE H3yUYeHHE TEOMETPHU KaK COCTABIISIOIIEH yueOHOro npeaMera «MaTeMaTHKay;

MOJrOTOBUTH O0YYAIOLIMXCS K MPOJOIKEHUIO U3YUEeHUSI MaTeMaTHKH ¢ y4€ToM BelOopa Oyayuieil npodeccun,
o0ecrieunBast IPEEMCTBEHHOCTh MEXTy OOIIMM U PO ECCHOHATBHBIM 00Pa30BaAHUEM.

Ha uzyuenne yuebnoro kypca «l'eomerpusi» Ha yriryOnénHoM yposHe otBoautcst 204 yaca: B 10 xiacce — 102
gaca (3 gaca B Henenio), B 11 kimacce — 102 gaca (3 gaca B Henemro).

COAEPKAHUE OBYUYEHMUS
10 KJIACC

IIpsiMble 1 NJI0CKOCTH B MPOCTPAHCTBE

OCHOBHBIE TTOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IIIOCKOCTh, MPOCTPaHCTBO. [IoHsITHE 00 aKCHOMAaTHYECKOM
MOCTPOCHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHU U CIIECTBUS U3 HUX.

B3auMHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: IEpeceKaroluecs, NapauleibHble U CKpPEIIHMBAIOIINECS
npsMele. [lpu3Haku ckpelmmBaoOUIMXcsl NPSAMBIX. [lapaniaenbHOCTh MPSIMBIX U IUIOCKOCTEH B TPOCTPAHCTBE:
napajiesbHble TpsSMble B MPOCTPAHCTBE, MApaUICIbHOCTh TPEX MPSIMBIX, MapajuIeIbHOCTh MPSIMOM M IIOCKOCTH.
[lapannenbHoe M LEHTpajbHOE IPOEKTHpOBaHME, H300pakeHHe ¢Guryp. OCHOBHbIE CBOMCTBa IapajuIEIbHOTO
npoekTupoBanus. M3o0paxenue ¢Guryp B mapamielbHONW MPOEKUIUH. YTIIBI C COHAIPABICHHBIMH CTOPOHAMHM, YTOJI



MEXAy TpsIMBIMH B MpOCTpaHCTBe. [lapannensHOCTh IMIIOCKOCTEN: MapajleNbHble IIJIOCKOCTH, CBOMCTBA
napajienbHbIX IIockocteil. Ilpocreiimue npoctpaHcTBeHHbIE (GUIYphl HA IUIOCKOCTH: TETpa’Jp, NapajlieenuIie],
MOCTPOCHUE CCUCHUH.

[lepnieHAUKYISIPHOCTh NPSIMOM M IUIOCKOCTH: IEPIEHAMKYJSIPHBIE HpsSMbIE B IPOCTPAHCTBE, IPsIMbIE
napajiesbHble ¥ IEePIeHANKYIISPHBIC K INIOCKOCTH, IPU3HAK MEPIEHANKYJIIPHOCTH IPSMON U IUNIOCKOCTH, TEOpeMa O
NpsIMOM  MEPHEHJIUKYJIAPHON IIIOCKOCTH. OpTOroHasbHOE MNpoeKTHpoBaHME. [lepneHauKynssp W HaKJIOHHBIE:
paccTosiHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSHHE OT HPSMOW 10 IUIOCKOCTH, HMPOEKIMs (UIypbl Ha IUIOCKOCTb.
[lepnieHAUKYIAPHOCTh IUIOCKOCTEH: MpPHU3HAK NEPHEeHAMKYISPHOCTH JBYX Iulockocteld. Teopema o Tpéx
HEePHIEHIUKYIISIpax.

VYTl B IPOCTPaHCTBE: YIOd MEXy MPSIMOM U IIOCKOCTBIO, IBYTPaHHbIN yroJl, TUHEHHBIM yro 1ByTpaHHOTO
yriaa. TpéxrpaHHblil 1 MHOrorpanssle yriel. CBOMCTBA IUNIOCKHMX YIJIOB MHOI'OI'paHHOTO yria. CBOMCTBa IUIOCKHMX U
JIBYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yTIa.

MHororpaHHUKH

Bunsl MHOrorpaHHuKOB, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yronpHas mpusma, OpsimMasi U HaKJIOHHAs
MpU3MBI, OOKOBasi M IOJHAs MOBEPXHOCTh TpHU3MBL. [lapamenenunesn, MpsIMOYrOJIbHBIA Hapajulelienuie] U ero
cBoiicTBa. KpaTuaiimme myTn Ha MOBEpXHOCTH MHOTorpaHHWKa. Teopema Oiinmepa. [IpocTpancTBeHHas Teopema
[Mudaropa. Ilupamuaa: n-yronpHasi nupamuaa, NpaBuibHas U yceu€HHas nupaMuabl. CBoiicTBa pédep u OOKOBBIX
rpaHeil npaBWIbHON mnupaMuzbl. llpaBuibHBICE MHOTOTPaHHUKH: IpaBWIbHAs NpU3Ma M NpaBWIbHAS NHUPaMUAA,
MpaBWIbHAS TPEYTOJIbHAS MUPaMU/Ia U MPaBUIBHBIN TeTpasap, KyO. [IpeacraBieHue o mpaBUIIbHBIX MHOTOTPaHHUKAX:
OKTad/Ip, AOAEKadIPp U UKOCASIP.

Bbluncnenue 31eMEHTOB MHOTOTPAaHHHUKOB: pEOpa, AvaroHanu, yribl. [lnomazas OOKOBOHM MOBEPXHOCTH H
MOJIHOM TOBEPXHOCTH MPSMON MPU3MBI, IUIOIIA b OCHOBAaHUM, TeopemMa 0 OOKOBOI NMOBEPXHOCTH MPSMOW NMPU3MBIL.
[Inomane OOKOBOW IMOBEPXHOCTH W TMOBEPXHOCTH TMPABHIBHOW MHUPAaMHIBI, TEOpeMa O IUIOMIAJN YCEYEHHOMH
nupamMuabl.

Cummerpuss B HPOCTPAHCTBE. OJIEMEHTHl CHMMETPHM INPaBWIBHBIX MHOTOTPAaHHUKOB. CHMMETpHUs B
MMpaBUWJIbHOM MHOI'OT'PAaHHUKE: CHMMETPpHA MHapauicjacnuneia, CHUMMETPHUA IPaBUIbBHBIX IIPU3M, CHUMMCETPHUA
MIPAaBUIBHOM MUPAMUIBL.

BexTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[TonsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOpA, BEKTOPHI KOJUIMHEAPHBIE,
COHAIpaBJICHHbIE W IPOTHBOIOJIOKHO HAINpaBJICHHbIE BEKTOPBHL. PaBeHCTBO BEKTOpOB. JleHCTBHS C BEKTOpaMu:
CIIO)KEHHE W BBIYUTAHHE BEKTOPOB, CyMMa HECKOJBbKHX BEKTOPOB, YMHO)KEHHE BeKkTopa Ha 4ucio. CBoiicTBa
CIOXeHUs BEKTOpoB. CBOWCTBA YMHOKEHHMSI BEKTOpa Ha 4ucio. lloHsTue KomIuiaHapHble BeKTOpbL. IIpu3Hak
KOMIUIaHApHOCTH TpEX BekTOpoB. [IpaBwio mnapamnenenunena. Teopema O pas3loKEeHUU BEKTOpa MO TPEM
HEKOMIUTaHapHBIM BekTopaM. IlpsmoyronpHast cucrema koopauHaT B mpoctpaHcTBe. KoopanHatsl Bekropa. CBsizb
MEeX1y KOOpJMHaTaMH BEKTOpPA M KOOpPAMHATAMH TOYEK. YToi Mexay Bekropamu. CKalsipHOE INpOU3BEJICHHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[onsTHs: LMIMHAPUYECKAs! TIOBEPXHOCTh, KOHMYECKAasl IOBEPXHOCTH, c(hepruuecKkast IOBEpPXHOCTb, 00pasyolue
noBepxHocTel. Tena BpameHus: MWIMHAP, KOHYC, YCeU€HHbIH KOHYC, cdepa, map. Bzaumuoe pacnosioxeHnue cepst
U IJIOCKOCTH, KacaresbHas INIOCKOCTh K cepe. M300paskenue Ten BpamieHus Ha miockocTd. Pa3BépTka nuimuapa u
konyca. CummeTpusi cdepsl U 1iapa.

O0béM. OcHoBHbIe cBoiicTBa 00BEMOB Tenn. Teopema 00 00BEME MPSAMOYTrONBHOIO Mapajliesiennuneia u
cieactBus u3 He€. OObEM NPSAMON M HAKIIOHHOW MPU3MBI, UIMHPA, TUPaMuAbl U KoHyca. O0bEM 1apa u mapoBoro
CerMeHTa.

KomOunauum Tten BpalleHuss WU MHOTOTPaHHUKOB. IIpusma, BnMcaHHas B LMIMHAP, ONHMCAHHAs OKOJIO
mumHapa. Ilepeceyenne cdepsl u mapa ¢ 1wiockocThio. Kacanwe mrapa u cdepsl 1wiockocteio. [loHsiTne
MHOT'OI'PaHHUKA, OIIMCAHHOTO OKOJIO cepbl, chepbl, BNMCAHHONH B MHOIOIPAaHHUK HJTH TEJIO BPAILICHHS.

[Tnommanp MOBEPXHOCTH IMIIMHAPA, KOHyca, Iulomanab chepbl U e uacteil. [logobue B mpOCTpaHCTBE.
OtHomenne 00bEMOB, TIIOMIAJCH MOBEPXHOCTEH MoI00HBIX (uryp. [IpeodpazoBanue mogodus, romoteTus. Pemenne
3aJ1a4 Ha TUIOCKOCTH C UCIIOJIB30BAaHUEM CTEPEOMETPUUECKHUX METO/IOB.

[TocTpoenne cedYeHW MHOTOTPAHHMKOB W TeJI BpAMIEHWSA: CEUEHHWS IWIHHApaA (MapajuieIbHO U
MEPIEHIUKYISIPHO OCH), CeUeHHs KOHyca (mapajulelbHble OCHOBAaHHMIO M NPOXOSIINE Yepe3 BEpIINHY), CEYCHHUs
mapa, METO/Ibl TIOCTPOCHUS CEUEHUI: METO/I CJIE/I0B, METOJI BHYTPEHHET0 ITPOEKTUPOBAHHS, METO/] TIEPEHOCA CeKYIIEei
MJIOCKOCTH.

BekTopbl M KOOPIMHATHI B MPOCTPAHCTBE

BexTtopsl B mpoctpancTBe. Omnepanmu Haja BekTopamMu. BekTopHoe yMmHOXkeHHE BekTopoB. CBoiicTBa
BEKTOPHOT0 yMHOkeHUs. [IpsmoyronpHas cuctema KoopAuHAT B npocTpaHcTe. KoopauHaTs! BekTopa. Paznoxkenue
BekTopa 1o 6azucy. KoopIMHaTHO-BEKTOPHBIN METOJI IPH PEIICHUH F'€OMETPUIECKUX 3a/1a4.

JBu:KeHHUsI B IPOCTPAHCTBE

JBmwxenns npoctpanctea. OroOpakenus. JBmwkenus n paBeHCTBO Guryp. O0mue cBoiicTBa ABMKEHUH. Bus
JBYKEHUI: TapajyIeNbHbIN MIepeHoC, LEeHTpajIbHas CUMMETpUS, 3epKajlbHas CUMMETpPHs, TOBOPOT BOKPYT HPSAMOI.
[IpeobpazoBanus nofaoous. [Ipsimast u cdepa Diiepa.



IIJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUA YUYEBHOI'O KYPCA «'EOMETPUS»
(YI'JIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O OBILIHEI'O OGPA30OBAHUSA
JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaskaaHcKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOW TO3WIHNK OOYydJaIOMmIerocss KaK aKTHBHOTO ¥ OTBETCTBEHHOTO HiEHA
POCCHUICKOTO OOIIECTBa, MPEACTABICHUE O MaTeMAaTUYECKHUX OCHOBAaX (DYHKIIMOHMPOBAHHS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, TIPOLEAYp TpakKAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCH W JPYroe), YMEHHE B3aMMOJEHCTBOBATH C
COLIMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBHUHY C UX (DYHKIMSIMHA U HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTh POCCUHCKON T'PaXKTAHCKOH HJICHTHYHOCTH, YBAXKCHUS K TPOILIOMY U HACTOSIIEMY
pPOCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHHWE K JOCTHKEHUSIM POCCUHUCKMX MATEMAaTUKOB M POCCHUUCKOM
MaTEeMaTHYECKOM IIKOJIbI, UCTIOJIb30BAHUE 3TUX JIOCTMIKCHHUHN B JIPYTUX HayKaX, TEXHOJIOTHIX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

OCO3HaHWE MYXOBHBIX IIEHHOCTEH pPOCCHICKOTO Hapoaa, Cc(HOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMA,
ATUYECKOTO MOBEJICHUS, CBSI3aHHOTO C MPAKTUYCCKUM IPUMEHEHHEM JIOCTHKCHUH HAYKU H JICITEIBHOCTHIO YUEHOTO,
OCO3HAHHUE JTUIHOTO BKJIAJa B IIOCTPOCHHUE YCTOMYHUBOTO Oy IyIIETO;

4) 3cTeTHYecKOe BOCIIUTAHUE:

ACTETHYECKOE OTHOIICHWE K MHPY, BKIIIOUAs ICTETUKY MAaTeMaTHYECKHX 3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/1ad,
peLIeHuH, pacCyKI€HUH, BOCIIPUUMUYUBOCTh K MATEMAaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢pusznueckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTh YMEHUSI MPUMEHITh MaTeMaTHYeCKHE 3HAHHWS B WHTEpecax 370POBOTO U 0€30MacHOTO
oOpa3a KH3HH, OTBETCTBCHHOEC OTHOIIECHUE K CBOEMY 370POBBIO (370pOBOC MHUTAaHUE, COATAaHCUPOBAHHBIN PEKUM
3aHATHH W OTHABIXa, peryispHas (Qu3udeckas aKTHBHOCTH), (DU3MYECKOE COBEPIICHCTBOBAHHWE TPH 3aHATHUSIX
CHOpTI/IBHO'O3ILOpOBI/ITCJII)HOI71 JACATCIIBHOCTBIO,

6) TpyaoBO€E BOCHUTAHHE:

FOTOBHOCTh K TPY/Y, OCO3HAHHE IICHHOCTH TPYJOJHOOMsI, UHTEPEC K pa3auuHbiM chepam mpodeccHoHabHOM
NesITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp OymyIeit
nmpo(ecCun M peam30BhIBATh COOCTBEHHBIC KM3HEHHBIE IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTEMaTHYECKOMY
00pa30BaHUI0 U CaMOOOPA30BAHUIO HA MPOTSHKCHUH BCEH JKM3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPAKTHUYECKUX 3a/1a4 MaTeMaTHIECKOW HAIIPaBIEHHOCTH;

7) 3K0JI0rHYecKoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTH KOJIOTMUECKON KYJIBTYphI, TOHUMAaHHUE BIHMSHHAS COLMAIBHO-YKOHOMHYECKUX MPOIECCOB
Ha COCTOSIHME TPHPOJHOW W COLUHMAIBHON Cpejbl, OCO3HaHME TJIO0AJIBHOIO XapakTepa HKOJOTHYECKHX MpoOJeMm,
OpUEHTAlMsS Ha TPUMEHEHHEe MaTeMaTHYeCKUX 3HaHWU I pelleHHs 3a/lad B OOJIACTH OKPYXKArolled Cpesbl,
TUTAHUPOBAHKE TIOCTYITKOB U OIEHKH MX BO3MOYKHBIX ITOCIIEICTBHMA JUIS OKPY KAFOIIEH CPEIbI;

8) HEeHHOCTH HAYYHOr0 MO3HAHUS:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VPOBHIO pa3BUTHS HAyKH U
OOIIIECTBEHHOM MPAKTUKHU, IOHUMAHUE MATEMAaTUYECKOW HAyKH Kak C(epbl Y4eI0BEYCCKOU JCATEILHOCTH, 3TAIOB €&
Pa3BUTHS ¥ 3HAYUMOCTH JJIs1 PA3BUTHSI IMBUJIM3AIINH, OBIIAJCHHUE SI36IKOM MaTEMATHKH U MaTeMaTHYECKOU KYJIbTypO
KaK CpEJCTBOM II03HAHMSI MHpPa, TOTOBHOCTh OCYIIECTBJISATH MPOCKTHYK) W HCCIIEAOBATEIBbCKYIO JIEATEIbHOCTD
VHAWBHUIYaJILHO U B TPYIIIIE.

METANPEJIMETHBIE PE3YJIbTATbI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHBIE yYeOHbIE TelCTBHS

ba3oBble Jjoruyeckue aeiicTBUs:

BbBISABJIIATE W XapaKTCPU30BaATh CYIICCTBCHHBIC INPHU3HAKU MATCMATHYCCKUX O6’beKTOB, HOHHTHﬁ, OTHOIIIEHU I
MEXJy TIOHATHSMH, (OPMYJIHPOBATH OMNpPENEICHUs TOHATHUH, YCTaHABIMBATh CYIIECTBEHHBIH IPHU3HAK
KJIACCU(DUKAIIUH, OCHOBAHUS JIJIsl 0000IEHUS ¥ CPABHEHUS, KPUTEPUH ITPOBOAMMOI0 aHAJIN3a,;

BOCIPUHUMATh, (DOPMYIHPOBATE W MPEOOPa3OBBIBATH CYKIEHUS: YTBEPAWUTENbHBIE M OTPHIATEIBHBIE,
¢/IMHUYHbIC, YACTHBIC U OOIIKE, YCIOBHBIC,

BBIABJIATE MaTEMATUYCCKUE 3aKOHOMEPHOCTHU, B3AUMOCBA3U U ITPOTUBOPCYHS B @aKTaX, JaHHBbIX, Ha6.HIO)IeHI/I$IX
Y YTBEPKJICHUSX, TIPEJIaraTh KPUTEPUH IS BBISIBICHUSI 3aKOHOMEPHOCTEH U TPOTHBOPEUHNH;

ACJIaTb BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX W HWHIAYKTUBHBIX yMO3aKHIOLIeHHI>'I,
YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIbHO JOKAa3aTeIhCTBA MAaTEMATHYECKUX YTBEPKACHUH (MPSMBIE W OT TPOTHBHOTO),
BBICTpauBaTh apryMEHTAIMI0, MPHUBOIAUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE CYXICHUS U
BBIBOJBI,

BBIOMpaTh CIIOCOO permieHust y4eOHOW 3adauu (CpaBHHMBATh HECKOJBLKO BAapUAHTOB PEIICHHs, BBIOUPATh
Han0OoJIee MOIXOAIINN C YIETOM CAMOCTOSITEIILHO BBIJICJICHHBIX KPUTCPHUER).

Ba3zoBrble HcciieoBaTeIbCKUE AeiiCTBUSA:

WCIIOJIb30BaTh BOMPOCHI KakK MCCIEIOBATEILCKUH WHCTPYMEHT IMO3HAaHHS, (OPMYIHPOBATH BOIPOCHI,
¢dukcupymolye TPOTUBOpEUUe, TNpOoOJIeMy, YCTaHABJIMBATH HCKOMOE U JaHHOE, (OPMUPOBATh THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3HIINI0, MHEHHE;

MIPOBOIUTH CAMOCTOSTENBHO CIUTAHWPOBAHHBINA DKCTIEPUMEHT, HCCIIEeIOBaHIE IO YCTAaHOBJICHHIO OCOOCHHOCTEN
MaTEeMaTHYECKOTO OOBEKTa, SIBICHUS, IPOIECCa, BBISABICHUIO 3aBHCUMOCTEH MEXIy OOBCKTAMH, SBICHUSMHU,
MpoILeCcamu;

CaMOCTOATETHHO (POPMYyTHUPOBATh OOOOICHUS W BBIBOABI IO PE3yJIbTaTaM IPOBEIEHHOTO HAOIOMCHUS,
WCCJICIOBAHNUS, OLICHUBATh IOCTOBEPHOCTH MOJTyUYEHHBIX PE3yJIbTAaTOB, BBIBOJOB U 00OOIICHUH;



MIPOTHO3MPOBATh BO3MOXKHOE DPa3BUTHE NPOILECCa, a TAKKE BBIIBUTATh MPEANOJIOKEHHS O €ro Pa3BUTHH B
HOBBIX YCIIOBHUSIX.

PaGora ¢ unpopmanueii:

BBISIBIISITH IEQUIMTHI HHOPMAIINH, TAHHBIX, HEOOXOMMBIX JIJIsl OTBETA HA BOIIPOC U JIJISI PEIICHHUS 3a/1a4H;

BEIOMpaTh WHMOPMAIIMI0 H3 WCTOYHHKOB PA3IWYHBIX THUIIOB, AaHAIU3WPOBATh, CHCTEMATH3UPOBATh U
WHTEPIPETUPOBATh HHPOPMAIUIO Pa3INYHbIX BUI0B U (OPM IpEACTaBICHHS;

CTPYKTYPHPOBaTh HH()OPMAITHIO, TIPEACTABIATH €€ B pa3NUIHbIX (hopMax, WILTIOCTPUPOBATh TpaPUUECKH;

OLICHUBAThH HAAEKHOCTH HHPOPMALIUH 110 CAMOCTOSTEIBHO CHOPMYITHPOBAHHBIM KPUTECPHSIM.
KommyHnkaTHBHBIE YHUBeEPCAJIbHbIE Y4eOHbIe el cTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYITUPOBATH CYKJIEHHS B COOTBETCTBHH C YCIOBHUSAMH U IIEJIIMU OOIICHUS, SICHO, TOYHO,
IPaMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX M MUCbMEHHBIX TEKCTaX, NaBaTh MOSICHEHHS MO XOJy PEICHHUS
3aJ]aui, KOMMEHTHPOBATh MOJYYCHHBIN PE3ybTarT;

B Xoze 0OCYXIeHHs 3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYKTaeMOW TeMBI, MPOOJIEMBI, pelaeMon 3a/1auH,
BBICKa3bIBaTh WJCH, HALlCNICHHbIE HA TIOMCK pEIIeHHS, COMOCTAaBIISATH CBOM CYKACHUS C CYKACHUSIMH JPYTUX
YYaCTHHUKOB JMajora, OOHapyXXHBaTh pasziIMdde W CXOJCTBO TIO3WIMH, B KOppeKTHOU (opme (HopMymupoBaTh
pasHoriacus, CBOM BO3PAKCHUS;

MIPENICTABIISATh PE3yNbTaThl PEIICHUs 3a/Jadd, DSKCIIEPUMEHTa, HWCCIIECIOBAHMSA, IPOEKTa, CaMOCTOSTEIHHO
BBIOMpaTh (hopMaT BHICTYIUICHUS ¢ YYETOM 3aj1au MPE3CHTAMH U OCOOCHHOCTEH ayAUTOPHH.

PeryasiTuBHbIe yHUBepcadbHbIe yueOHbIe JeficTBUS

Camoopranu3amnus:

COCTABIISITh TUIAH, AJITOPUTM PELICHUS 3a/1a4, BEIOUPATh CIIOCO0 PELICHHUS ¢ YUETOM MMEIONIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTUPOBATh BapHWaHTHl pPEIICHWH C Y4ETOM HOBOU
WHPOPMALIUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIH MHTEJJIEKT:

BJIaJIeTh HaBBIKAMH I103HABATEIHLHON peQIICKCHH KaK OCO3HAHHUSI COBEPIIAEMbBIX JCHCTBHN M MBICIHTEIBHBIX
MIPOIIECCOB, UX PE3yJbTATOB, BIAJIETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS IIPOIlecca W pe3yibTaTa perieHHs
MaTeMaTHUEeCKOH 3a/1aun;

MPeIBUIETh TPYAHOCTH, KOTOpBIE MOTYT BO3HHMKHYTh MpPH PEHICHWH 3a]laud, BHOCHTh KOPPEKTHUBBI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX 00CTOSITETIHCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BEISIBIICHHBIX TPYIHOCTEH;

OLICHMBATH COOTBETCTBHE PE3YJIbTaTa LEJIU U YCIOBUIM, OOBSICHSTH IPUUUHBI JOCTHYKCHUS MITH HEJIOCTIKEHHS
PE3yIbTaTOB JESATENFHOCTH, HAXOIUTH OIUOKY, JaBaTh OIIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eATEJbHOCTh:

MMOHMMATh ¥ WCIOJb30BaTh MPEUMYIIECTBA KOMaHIHONH W WHIWBUIYaIbHONH paOOTHI MPU pPEHICHHH Y4eOHBIX
3aJla4, MPUHUMATH 11eJThb COBMECTHOM JESITeIHHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOThI, pacipeiemsTh
BUJIBI paboT, IOTOBAPUBATKLCS, 0OCYKIATh MPOIIECC M PE3yNIbTaT PadoThl, 0000IIaTh MHEHHSI HECKOJIBKHX JIIO/ICH;

y4acTBOBaTh B IPYNIOBBIX (popmax padoThl (0OCYXKIeHWs, OOMEH MHEHWH, «MO3TOBBIC HITYPMBD» U HHEIE),
BBITOJIHSITH CBOIO YacTh PabOThl M KOOPJAWHHPOBATH CBOM JCHCTBHS C JPYTUMH YJICHAMH KOMAaHbI, OIICHUBATH
KaueCcTBO CBOETO BKJIaJ[a B OOIIUI MPOIYKT MO KPUTEPUSM, CPOPMYITHPOBAHHBIM YIaCTHUKAMU B3aUMOICHCTBHSL.
NPEIMETHBIE PE3YJIbTATDI

K xonmy 10 kiiacca oOydaroniuiicst Hay4uTCs:

e CBOOOZHO OIEPUPOBATh OCHOBHBIMH TOHSATHUSMH CTEPEOMETPUM TIPUM pPEHIeHWH 3adad W TPOBEJCHUU
MaTeMaTHYECKHX pacCyKICHUI;

e IPUMEHSATH aKCHOMBI CTEPEOMETPUH M CIEJICTBUS M3 HUX IPHU PEIICHUN T€OMETPUISCKHX 3a/1a4;

e KJIACCU(PHUIMPOBATh B3AMMHOE PACIIOJIOKEHHUE TIPSIMBIX B MPOCTPAHCTBE, TNIOCKOCTEW B MPOCTPAHCTBE, MPSMbBIX U
IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJIHO ONEPUPOBATH TOHSITUSMH, CBS3aHHBIMH C yIJIaMH B MPOCTPAHCTBE: MEXKJY MPSIMBIMH B MPOCTPAHCTBE,
MEX/Ty TIPSIMO U TUIOCKOCTHIO;

e CBOOOJIHO ONIEPUPOBATH MOHITUSIMH, CBSI3AHHBIMU C MHOT'OI'PaHHUKaMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIC BHJbl MHOTOIPDAaHHUKOB (TIpU3Ma, MHPaMuaa, PSIMOYTOJIBHBIN
napaJuiesyienuIe], Kyo);

e KJIACCU(PHUIMPOBATH MHOTOTPAHHUKH, BEIOUPAsk OCHOBAHMS JIJIsl KIIACCU(DUKAIIH;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C CEYEHHEM MHOTOTPAaHHUKOB IUIOCKOCTBIO;

e BBINOJHSITH TapaluIe]bHOE, IICHTPAIbHOE W OPTOTOHAIBHOE MPOCKTUPOBaHHE (UTYp HAa TUIOCKOCTb, BBITIOIHATH
n3o00paxkeHus: GUryp Ha IIOCKOCTH;

e CTPOUTH CEYEHHs] MHOTOIPAaHHUKOB DPAa3UYHBIMH METOJIAMH, BBITIOJNHATH (BBIHOCHBIC) TUIOCKHE YEPTEXKH M3
PHUCYHKOB HPOCTBHIX 00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHH3Y;

e BBIUMCIISITH IJIONIA/IA TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma, MUpaMUIa), TEOMETPUIECKHUX TeJl C IPUMEHEHUEM
(opmyu;

e CBOOOIHO ONEPUPOBATH MOHITUSMH: CHMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U TNIOCKOCTh CUMMETPHUH, LEHTP, OCh
U TUIOCKOCTh CUMMETPHUH (DUTYPBI;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIUMH BEKTOPaM M KOOPAMHATAM B IPOCTPAHCTBE;

e BBHITNOJHSITH JEHCTBHS HAJ BEKTOPAMU;

e pemaTh 3a7aud Ha JO0Ka3aTelIbCTBO MATEMATHYCCKUX OTHOIICHUH W HAXOXKJCHHE TEOMETPHUYCCKUX BEIIMYVH,
MIPUMEHSISI U3BECTHBIC METO/IBI ITPH PELICHUN MAaTEeMaTHYECKHX 3a/1a4 MOBBIILICHHOTO U BHICOKOTO YPOBHSI CIIOKHOCTH;
e MIPUMEHATH MPOCTEHIINE MPOrPaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI IMPH DPEIICHUN
CTEPEOMETPHUYECKHX 3a/1a4;



e W3BJEKaTh, MPEOOPA3OBHIBATh W HHTEPIPETHPOBATh WH(POPMAIMIO O TMPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX
(urypax, npeicTaBICHHYIO Ha YePTEKax U PUCYHKAX;
e [PUMCHATH TOJYYCHHBIC 3HAHWS HA TPAKTUKE: CPAaBHUBATh U aHAJIM3UPOBATH PEAIbHBIC CUTYAIlUH, ITPUMEHSThH
W3yYeHHBIEC TOHATHS B MPOIECCe TIONCKA PEIICHUs MaTeMaTUYecKH ChOPMYITUPOBAHHON MPOOJIEMBI, MOJIEIHPOBATh
peasbHbIe CUTYAIluN Ha S3BIKE TEOMETPHH, HCCIIEI0BATh MOCTPOSHHBIE MOJIENH C MCIIOIh30BAHUEM T€OMETPHUECKUAX
MOHATHI M TEOpPEM, ammapara aireOpbl, pemaTh IpaKTHYeCKHe 3a/1a4i, CBA3aHHbIE C HAXOKACHUEM T€OMETPHUUECKUX
BEJIMYNH;
e WMETh MPEACTaBICHUS 00 OCHOBHBIX 3TallaX pa3BUTHA FCOMETPUHM KaK COCTABHOH YacTH (QyHJaMEHTa Pa3BHTHUS
TEXHOJIOTHH.

K konmy 11 kiacca oOyyaromuiicst HayquTCs:
e CBOOOMHO OMEpPUPOBATH TOHATHUSMH, CBSI3aHHBIMA C IIMJIUHAPUYECKON, KOHHYECKOW W CQepuaecKon
MOBEPXHOCTSIMH, OOBSACHSTH CIIOCOOBI MOTYyYCHUS;
e OIEpUPOBATh MOHATHIMH, CBI3aHHBIMH C TEJIAMH BPAICHUS: LIWINHAPOM, KOHYCOM, chepoil 1 mapom;
e pacro3HaBaTh TeJa BpalleHus (UINHIP, KOHYC, cdepa U map) U 0OBICHATH CIIOCOOBI TIOMYyUYESHHSI TEJT BPaIICHUS;
e KJIAaCCHU(HUUIMPOBATH B3AUMHOE PACIIONOXKEHUE c(hephl U MIIOCKOCTH;
e BBIUMCIATh BEIWYHMHBI DJIEMEHTOB MHOTOTPAHHWKOB W TEJI BpalleHds, OOBEMBI W TUIOMIATN TOBEPXHOCTEH
MHOTOTPaHHUKOB U TEJl BPAILICHHsI, TEOMETPUUECKUX TeJl C IPUMEHEHHEM (HOPMYIT;
e CBOOOJHO OMEpPUPOBATH MOHATHSAMH, CBA3aHHBIMH C KOMOWHAIMSMH TN BpPAIIEHUS W MHOTOTPAHHUKOB!
MHOTOTPaHHHWK, BIHMCAHHBIM B cepy W ONMUCAHHBIA OKOJIO c(epbl, cdepa, BIUCAHHAS B MHOTOIPAaHHUK WM TEJO
BPAILCHHUS;
e BEIUHCISITH COOTHOIICHHS MEXTY IIOMIAISIMUA TTIOBEPXHOCTEH U 00bEMaMU TIOOOHBIX TET;
e 1300paxkaTh M3ydyaemble (UTYpPbI, BBITOIHITH (BRIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: BuI cBEpXy, COOKY, CHU3Y, CTPOUTH CEYCHHUS Tell BPAIICHIS,
e W3BJICKAaTh, WHTEPIPETUPOBATH M TPEOOPA30OBBIBATh HH(OPMAIMIO O MPOCTPAHCTBEHHBIX TI'€OMETPHUCCKUX
(urypax, mpescTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX;
e CBOOOHO ONEPUPOBATH MOHATUEM BEKTOP B IIPOCTPAHCTBE;
e BEITOJHSITH OTIEPAIIH HAJ BEKTOPAMU;
e 3aJaBaTh IUIOCKOCTh YPABHEHNUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;
e pemiaTh TEOMETPUYECKHE 33Ja4d Ha BBIUMCICHHE YIJIOB MEXIY TNPSMBIMH W IUIOCKOCTSMH, BBIYUCIICHHE
PacCTOSHUH OT TOYKH JI0 TNIOCKOCTH, B IEJIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a TIPY PEIICHHN;
e CBOOOHO ONIEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C JIBM)KEHHEM B MPOCTPAHCTBE, 3HATH CBOMCTBA JIBUKCHUIA;
e BEHITONHATh HM300paKEHUS MHOTOTPAHHWKOB W TEJNl BpallleHWs IPH TapajieIbHOM IEepPeHoCe, IeHTPATbHON
CUMMETPHH, 3epKATbHOH CHMMETPHH, IIPH IOBOPOTE BOKPYT MPSIMOH, IPeoOpa3oBaHusl MO100uS;
e CTPOUTH CEUSHHS MHOTOT'PAaHHHMKOB M TEJ BPAICHHUS: CEYCHHS MWIHH/PA (TTapauieTbHO U ePIEHANKYISIPHO OCH),
CedeHHs KOHyca (MapauieJIbHble OCHOBAHHIO U TIPOXO/IAIINE Yepe3 BEPIINHY ), CEUeHHS 1Mapa;
e JCIIOJIb30BATh METOJbI TMOCTPOCHUSI CEYEHWI: METOJ| CJEJ0B, METOJ BHYTPEHHEr0 NpPOCKTUPOBAHHS, METO[
MepeHoca CeKyIien II0CKOCTH;
e JIOKa3bIBaTh FT€OMETPUYUECKUE YTBEPIKIACHUS;
e IMPUMEHATh TeOMeTpHuYecKue (DaKThl I PEHICHUs CTePEOMETPUYECKHX 3a/ad, TPEeroaralifX HECKOJIbKO
[IaroB PEUICHUs, €CIIN YCIIOBHSI IPUMEHEHHUS 33]IaHbI B IBHOW M HEsIBHOH (opme;
e pemaTh 33/1a4M Ha JIOKa3aTeIhCTBO MATEMATHIECKUX OTHOIICHUN U HAXOXKJICHNE T€OMETPUIECKUX BEITUIHH;
e TIPUMCHATH TIPOTPAMMHBIE  CpEJCTBA W  DJIEKTPOHHO-KOMMYHUKAI[MOHHBIE  CHCTEMbl IPH  PEIICHUH
CTEPEOMETPHUYECKHX 3a/1a4;
e I[IPUMEHATH TOJYYCHHbIC 3HAHWS Ha IMPAKTHUKE: CPABHUBATh, aHAIM3UPOBATH W OICHWBATH PealbHbIC CHUTYAIlHH,
MPUMEHSTh HM3Y4YCHHBIC TIOHSTHS, TEOPEMbI, CBOWCTBA B TIpOIlECCe TIOMCKA pEIICHHS MaTeMaTH4ecKu
chOpMyITUPOBAHHOW TPOOJIEMBI, MOJIENIMPOBAaTh peallbHble CHUTYallud Ha S3bIKE T'€OMETPUH, WCCIIE0BaTh
MOCTPOCHHBIE MOJICIM C WCIIOJIb30BAHUEM TE€OMETPUYECKUX TIOHSATUH W TeopeM, armapara anreOpbl, pemarb
MIPaKTHUYECKHE 331a9H, CBSI3aHHBIE C HAX0XKIEHUEM T€OMETPHUYECKUX BEITHYUNH;
e WMETh TPEICTaBIeHHS OO0 OCHOBHBIX JTanax pPa3BUTHS TEOMETPUHM KaK COCTaBHOM wacTu (QyHIaMeHTa
pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE IVIAHUPOBAHMUE 10 KJIACC

Ne HanmenoBanue pa3ienoB U TEM IPOTPaMMBbI KonmgecTBo gacoB DnekTpoHHbIe (IU(POBBIE) 00pa3oBaTEIbLHBIC
/o Bcero KontponbHeie [IpakTuueckue pecypcsl
paboTHI paboTHI
1 BBenenue B crepeoMeTpuio 23 1
2 B3anMmHOE pacoioKeHue MPSIMBIX B IPOCTPAHCTBE 6 1
3 [MapannensHOCTD MPAMBIX U TIIOCKOCTEH B 8
MTPOCTPAHCTBE
4 [lepneHAUKyIApHOCTH MPSAMBIX U IJIIOCKOCTEN B 25
MTPOCTPAHCTBE
5 VYTiBl U paccTOAHUA 16 1
6 MHOrorpaHHUKH 7 1
7 BexTopsl B ipocTpaHcTBe 12
8 [ToBTOpeHne, 0000IIeHNE W CUCTEMATH3aNs 3HAHUI 5 2
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
11 KVIACC
No HaumeHoBaHue pa3fenoB U TEM IPOrpaMMBbl KonugecTtBo yacoB OnekTpoHHbIe (I(POBBIE) 00pa3oBaTEILHBIC
/I Bcero KontponbHbie IIpaktuueckue pecypcsl
paboThI paboThl
1 AHanuTA4YecKasi TeOMETPHsI 15 1
2 [ToBTOpenue, 0600IIeHNE U CHUCTEMAaTH3AIINS 15 1
3HaHUI
3 O0BEM MHOTOTpaHHHUKA 17 1
4 Tena BpameHust 24 1
8 [Inoutaay NOBepXHOCTH U 0OBEMBI KPYTIBIX T 9 1
6 JIBmkenus 5 1
7 [TorTOpeHue, 0000ITICHHE U CUCTEMAaTH3AIIHS 17 2
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0
MNOYPOYHOE IIJIAHUPOBAHHE 10 KJIACC
Ne Tema ypoka KosuuecTBo yacos [Hara DJeKTpoHHEIE I(POBEIE
n/m Bcero | Kourtposnbhbie IpakTHyeckne | W3y4eHHsA | oOpa3oBaTeNbHBIE PECYPCHI
paboTsI paboThI
1 OcHOBHBIC NpaBuIIa U300pKEHHUS HAa PUCYHKE IUIOCKOCTH, MapalieIbHbIX 1
psIMBIX (OTPE3KOB), CEPENHHBI OTPE3KA
2 [oHsiTus cTepeoMeTpuu: TOUKa, MpsMasi, IJI0CKOCTh, IPOCTPAHCTBO. 1
OCHOBHBIC MpaBUIIa U300pAKEHHUS Ha PUCYHKE IUIOCKOCTH, MapalieIbHbIX
psIMBIX (OTPE3KOB), CEPENMHBI OTPE3KA
3 ITousTHSA: IepeceKkaronecs MIOCKOCTH, MTEPECEKAIOUTUECS MpIMast U 1
IIOCKOCTb; TIOJIYPOCTPAHCTBO
4 [NonsTus: nepecekaronyecs MIOCKOCTH, IepeceKatomuecs npsMast 1 1
IIOCKOCTb; TIOJIYPOCTPAHCTBO
5 MHororpanHUKH, H300pa’keHne MPOCTSHIINX POCTPAHCTBEHHBIX (HUTYD, 1
HECYIIECTBYIONINX 00BEKTOB
6 MHororpaHHUKH, H300paKECHUE POCTEHIIINX MPOCTPAHCTBEHHBIX (HUTYD, 1




HECYIIECTBYIOIINUX OOBEKTOB

AXCHOMEI CTCPCOMCTPUHU U MCPBLIC CICACTBUA U3 HUX

AKCHOMBI CTEpEOMETPUH U NIEPBbIE CIAEACTBUSA U3 HUX
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AKCHOMBI CTEPEOMETPHUH U TIEPBEIE CIEACTBUS U3 HUX. CrIoCcOOBI 3a1aHIs
IPSIMBIX U IJIOCKOCTeH B mpocTpancTBe. O003HaUCHUS MPSIMBIX U TNIOCKOCTEM
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10

NzobpaxeHnne ceueHn THPaMUAbL, Ky0a U IPU3MBI, KOTOPBIE TIPOXOIAT
gyepe3 ux péopa. M3o0paxenune nepecedeHns MOTyYSHHBIX ITOCKOCTEH.
PackpammBanye TOCTPOSHHBIX CEYCHUH Pa3HBIMHU IIBETAMU

11

H300paxeHue ceueHUH MUpaMubl, Kyda U MpU3Mbl, KOTOpPbIE TIPOXOAAT
yepe3 ux péopa. 1300paxeHne nepecedeHns MOMyIeHHBIX INIOCKOCTEH.
PackpanyBaHie NOCTPOSHHBIX CEYEHUH pa3HbIMU LIBETAMU

12

H300paxeHue ceueHUH MUpaMubl, Kyba U MpU3Mbl, KOTOpPbIE TIPOXOAAT
gyepe3 ux péopa. M3o0paxenne nepecedeHns MOTyYSHHBIX ITOCKOCTEH.
PackpammBanye TOCTPOSHHBIX CEYCHUH Pa3HBIMHU IBETAMU

13

N3o0paxeHne ceueHU TUpaMuabl, Kyda U IpU3Mbl, KOTOPbIE TIPOXOASAT
gepe3 ux péopa. M3o0paxeHune mepeceueHns MOIyYeHHBIX IITOCKOCTEH.
PackpammBaHye TOCTPOSHHBIX CEYCHUH Pa3HBIMHU IBETAMU

14

MeToJ ClieIOB ISl IOCTPOCHUS CEUCHUI

15

Meroa cnenoB st mocTpoeHus ceueHnid. CBONCTBA NepecedeH il MPSMBIX U
IUIOCKOCTEM

16

Merton cnenoB i TOCTpoeHuUs cedeHuil. CBolicTBa mepecedeHuil MpsIMbIX U
IJIOCKOCTEH

17

ITocTpoeHue ceueHmid B TUpamMuie, Kyoe 1mo TpéM ToukaM Ha péopax.
Co3ianne BEIHOCHBIX YePTEKEH U 3aIKCh IIAr0B MOCTPOCHUS

18

ITocTpoeHue ceueHmid B mUpamMuie, Kyoe 1mo TpéM ToukaM Ha péopax.
Co3pmanne BRIHOCHBIX YePTEKEH M 3aliCh IAroB MOCTPOCHHUS

19

ITocTpoeHue cedenuii B mupamuse, kyoe mo TpéM Toukam Ha pédpax.
COS]I&HI/IB BBIHOCHBIX qepTeX(ef/'I U1 3aIUCh AaroB MOCTPOCHUSA

20

ITocTpoeHue ceueHmid B mUpamMuie, Kyoe 1mo TpéM ToukaM Ha p&opax.
COS]I&HI/IB BBIHOCHBIX qepTeX(ef/'I U1 3aIMUCh AaroB MOCTPOCHUSA

21

IoBTopenue muannmerpun: TeopeMa O MPOMOPIUOHATBHBIX OTPE3KaX.
ITomoOue TpeyroJprHHUKOB

22

IToBTropenue mnanumerpun: Teopema Menenasi. PacueTsl B ceueHUsIX Ha
BBIHOCHBIX uepTekax. Micropus pa3BuTHs MJIaHUMETPUU U CTEPEOMETPUH

23

KonrponpHas pabora "Akcuomsl ctepeomerpun. CedeHus"

24

B3aumnoe pacnonoxeHue NpsAMBbIX B IpocTpaHcTBe. CKpelyBaromecs
npsiMble. [IpusHaku ckpelmuBaronuxcs npsamsix. IlapamiensHele IpsMbIE B
IIPOCTPAHCTBE

25

Teopema 0 CyIECTBOBaHUY U €AMHCTBEHHOCTH MIPSMOM Mapalie]bHO’
JTaHHOM MpsAMOH, IPOXOJAIIEN Yepe3 TOUKY IIPOCTPAHCTBA U HE JIeXkKallel Ha
JAHHOH NpsAMOU. JIeMMa 0 mepecedyeHry NapajuIeNIbHbIX IPSAMBIX ILIOCKOCTBEO

26

[TapannensHOCTh Tpex NpsAMBIX. Teopema 0 TpEX NapalIeNbHBIX MPSIMbIX.
Teopema 0 CKpPEIMBAIOIIMXCS MPSIMBIX

27

[TapannensHoe npoekrupoBanue. OCHOBHBIE CBOMCTBA MapajieIbHOTO
npoektupoBanus. M3o0paxkeHue pa3HbIX GUTYp B MapauieIbHON MPOCSKIHN

28

LentpanbHas mpoekiusi. YTOI ¢ COHANpPaBICHHBIMUA CTOPOHAMH. YTOJ
MEKIY MPSIMBIMU




29 3amaun Ha TIOKA3aTeILCTBO U MCCIICIOBAHNE, CBA3aHHBIC C PACIIONIOKEHHUEM 1
IPSIMBIX B IPOCTPAHCTBE

30 | ITonsATHA: MapayuIeIFHOCTH MPSMOH U INIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak 1
MapaJJIEIbHOCTH TPSAMOH U TTocKocTH. CBOWMCTBA MapaJIeIbHOCTH MPSMOHN 1
TUIOCKOCTH

31 | I'eomeTprueckue 3a1a4n Ha BEIYHUCIICHNE 1 JIOKA3aTEIBCTBO, CBI3aHHBIE C 1
apaJUIeTHHOCTHIO MPSIMBIX M INIOCKOCTEH B MPOCTPAHCTBE

32 | Iloctpoenne ceueHns1, MPOXOIAIIETO Yepe3 JaHHYIO MPSMYIO Ha YepTexe U 1
MapaJiyIeIbHOTO APYroil npsMou. Pacuér oTHoImeHNH

33 [TapamienpHast MPOEKIKs, MPUMEHEHUE JUTS TOCTPOSHUS CEUCHHU Ky0a u 1
napayenenumena. CBONCTBa napauieIenuneaa u MPU3MbI

34 | INapayuensHble iockocTd. [IpU3HaKM mapayuIeIbHOCTH ABYX INIOCKOCTEH 1

35 Teopema 0 mapajuIeIBHOCTH U €IMHCTBEHHOCTH TUIOCKOCTH, TTPOXOSIIEH 1
gepe3 TOUKy, He IpHHAUISKAIIYI0 JAHHOW INTOCKOCTH | CIICACTBHSI U3 HEé

36 | CeoiicTBa napaieldbHBIX TNIOCKOCTEH: 0 HapaIETBHOCTH MPSIMBIX 1
[IepeCceUeHHs IPH MEPECCUCHNH IBYX NapaJUIeTIbHBIX ITIOCKOCTEH TPEThei

37 CBo¥icTBa MapauIeIbHBIX TUIOCKOCTEH: 00 0Tpe3Kax MmapajuIeIbHBIX MPSIMBIX, 1
3aKJIFOYEHHBIX MEXY NapauleIbHBIMU IUIOCKOCTSIMH; O TIepeCceueHN
TIPSIMOM C IBYMSI TTAPaJUISIBHBIMH INTOCKOCTSIMH

38 ITorTOpenue: Teopema ITudaropa Ha TUIOCKOCTH 1

39 | IloBTOpeHHe: TPUTOHOMETPHS MPSIMOYT'OJIEHOTO TPEYTOJIbHUKA 1

40 CBoiicTBa Ky0a M IPSIMOYTOJIBHOTO MapauIeIeIHIIeaAa 1

41 Brrurcnenne JIUH OTPE3KOB B KyOe M MPSAMOYToJIbHOM Napajuiesieue e 1

42 IlepnenquKyaspHOCTS NPAMOi U IIocKocTH. [Ipu3HaKk neprneH MKy IspHOCTH 1
IPSIMOU Y TIIOCKOCTH

43 | IleprneHIUKYISIPHOCTD IPSMOH | TUIOCKOCTH. [IpH3HAK MepreHANKYIIPHOCTH 1
IIPSIMOM U IJIOCKOCTH

44 Teopema o CyImecTBOBAaHUH U €IMHCTBEHHOCTH MPSIMOH, MPOXOSIIEH uepes 1
TOYKY IPOCTPAHCTBA M MEPUCHINKYISIPHOH K TNTIOCKOCTH

45 II10cKOCTH U EPIEHIUKYJIIPHBIE UM IIPSIMbIE B MHOTOTPaHHUKAX 1

46 I110CcKOCTH W IEpIICHIMKYIIIPHBIC MM IIPSIMbIC B MHOTOTPaHHUKAX 1

47 [TepnieHnuKyIsp U HaKJIOHHASA. [locTpoeHHE IepIICHIUKYIIAPa U3 TOYKH Ha 1
IPSIMYIO

48 [TepnieHnuKyIsp U HaKJIOHHASA. [TocTpOoeHHE epIICHIUKYIIAPa U3 TOYKH Ha 1
IPSIMYIO

49 Teopema o Tpéx nepneHANKYIsIpax (mpsimMas u oOpaTHast) 1

50 Teopema o TpEX nepneHauKyspax (mpsimas u odpaTHasi) 1

o1 Yroa Mexay CKpeIMBaOIMMHCA IPIMBIMH 1

52 ITouck nepneHuKyISPHBIX IPSMBIX C IOMOILIBIO NEPIEHAUKYIISIPHBIX 1
INIOCKOCTEH

53 OproroHajlbHOE POEKTUPOBAHUE 1

54 [Toctpoenue cedenuii Kyba, IpU3MBI, TPABUIBHON MUPAMHU/IBI C TIOMOIIBIO 1
OPTOTOHAJIFHON MPOEKIINH

55 | Iloctpoenwne ceuennii kyba, IPU3MBI, IPABMILHON ITUPAMHABI C TIOMOIIBIO 1
OpPTOrOHAIBHOM MPOEKLIUU

56 CumMeTpus B IPOCTPAHCTBE OTHOCHUTEINILHO ITocKocTH. [lmockoctu 1




CUMMETPHUI B MHOTOTPaHHUKAX

57 | [Ipu3Hak mepreHAUKYIIPHOCTH IPSMOU U TUTIOCKOCTH KaK CJICICTBUE 1
CUMMETPUH

58 [TpaBrIIbHBIE MHOTOTPaHHUKH. PacuéT pacCTOSHMIA OT TOYKH JIO TNIOCKOCTH 1

59 | IIpaBuiibHBIE MHOTOTpaHHUKH. PacuéT paccTossHUI OT TOYKH JI0 TFIOCKOCTH 1

60 Croco0bl OITyCTUTh MEPIICHIUKYISAPEI: CHMMETPHS, CIIBUT TOYKHU TI0 1
MapaJiyieIbHON IPSIMON

61 CrBur N0 HemapaJUIeNbHON NPsIMOM, N3MEHEHHE PacCTOSHUH 1

62 KonTponbsHas paboTa "B3anMHoe pacnoiox)eHHe NPSIMBIX U ITIOCKOCTEH B 1
npoctpaHcTse"

63 | [loBropenue: yroa Mexxay NpsIMBIMU Ha IUIOCKOCTH, TPHTOHOMETPHS B 1
IPOU3BOJIBHOM TPEYTOJbHUKE, TEOPEMa KOCUHYCOB

64 [ToBTOpEHHME: YTOJI MEXKTY CKPEIUBAIOITUMHCS IPSIMBIMH B TIPOCTPAHCTBE 1

65 | ['eomeTpuueckue MeTObI BEIYHUCIICHUS YTIIa MEXAY IPSMBIMHU B 1
MHOTOTPaHHHUKAX

66 JIByrpanubiii yroja. CBOWCTBO JIMHEHHBIX YTIIOB JBYTPAHHOIO yIiia 1

67 | I[lepnenaukynspHble miockocTd. CBOMCTBA B3aUMHO IEPIEHANKYISPHBIX 1
IUIOCKOCTEH

68 [Ipu3Hak nepneHIUKYIAPHOCTH TUIOCKOCTEH; TeopeMa O IPAMOM 1
HepeceyeHust IBYX INIOCKOCTEeH MePIEeHAUKYIISIPHBIX TPEThel IIIOCKOCTH

69 [IpsiMoyronpHBIM Mapamienenumnesn; Kyo; n3MepeHus, CBoicTBa 1
MIPSIMOYTOJIFHOTO TapajuIeene1a

70 | Teopema o nuaroHajIM MPSIMOYTOJEHOTO MapajuleseNuIe/ia v CISICTBUE U3 1
Heé

71 CrepeomeTpuiecKre 1 MPUKIAIHbIE 3a/1a4H, CBS3aHHBIE CO B3aUMHBIM 1
PAacIOJIOKEHUEM MPSIMBIX U IJIOCKOCTH

72 IToBTOpPEHME: CKpELUBAIOIIKECS NIPSIMBIE, TAPAJIIEIbHBIE INIOCKOCTH B 1
CTaHIAPTHBIX MHOTOTPaHHUKAX

73 | Ilapa mapaienbHBIX INIOCKOCTEH Ha CKPELMBAIOIINXCS MPSMBIX, PACCTOSIHUE 1
MEXKIY CKPCIUBAIOIIMMUCS MPSIMBIMHU B MIPOCTBIX CUTYAIUSIX

74 PaccrosiHHE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOH JI0 TNIOCKOCTH 1

75 Brruncnenue paccTOSHUN MEXAY CKPELIMBAIOIIUMUCS NPSMBIMU C TOMOILBIO 1
MEPHEHIUKYISIPHON TIIIOCKOCTH

76 TpéxrpaHHBIN yroJ, HEPaBEeHCTBA JIJIsl TPEXTPaHHBIX yriioB. Teopema 1
[Mndaropa, TeopeMbl KOCHHYCOB M CHHYCOB JUISl TPEXTPAHHOTO yrila

77 DneMeHTHl cheprUuecKol TeOMETPHH: Te0Ic3MIECKUE JIMHUH Ha 3eMIie 1

78 KonrponpHas pabora "Yriel 1 paccTosHus" 1

79 Cucremarusanus 3HaHui "MHOTOTpaHHUK U €T0 IEMEHTH!" 1

80 ITupamupa. Buasl nupamusa. IpaBuibHas nupamuia 1

81 | Hpwusma. [Ipsamas u HakmoHHas mpu3MBL [IpaBmibHas npu3Ma 1

82 [TpsiMo#i mapayenenune, NPsIMOYroJdbHBIN MapaJiiesienuie], Kyo 1

83 Bainykiible MHOrorpanHuku. Teopema Diinepa 1

84 Brinykiieie MHOrOrpaHHUKH. Teopema Diinepa. [IpaBunbHbe 1 1
MOJIYIIPaBHIbHBIE MHOTOIPAHHUKHU

85 | KonrponpHas pabora "MHororpaHHuKa" 1

86 | IloHsATHE BEKTOpa HA INIOCKOCTH M B IPOCTPAHCTBE 1




87 CyMMa BEKTOpPOB 1
88 Pa3HOCTh BEKTOPOB 1
89 [TpaBmito mapajuienenuiena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
91 | PaznoxxeHune BekTOpa 1o 0asucy TPEX BEKTOPOB, HE JIEXKAIIUX B OTHOM 1
TUIOCKOCTH
92 CKaJlIsIpHOE MPOU3BENICHUE 1
93 | Brluncienue yrina Mex/y BEKTOPaMH B TPOCTPAHCTBE 1
94 [Ipocreiimue 3a1a4n ¢ BEKTOPaAMH 1
95 | [pocreiimue 3a1a4u ¢ BEKTOpaMH 1
96 | IIpocreiimme 3a1a4n ¢ BEKTOpaMu 1
97 [Ipocreiimue 3an1a4n ¢ BEKTOPaAMH 1
98 O00011eHHE U cCUCTEMATH3ALMs 3HAHUMA 1
99 O000111eHHE U CUCTEMATH3ALIMS 3HAHUN 1
100 | MrtoroBas KOHTpOJIbHAS paboTa 1 1
101 | MroroBast KOHTpOJIbHAS paboTa 1 1
102 | O0o0OLIEeHHE U cUCTEMATH3ALUS 3HAHUI 1
OBLIEE KOJIMYECTBO YACOB 11O ITPOT'PAMME 102 6 0
11 KJIACC
Ne Tema ypoka KonundectBo wacos Hata DNeKTpOHHBIE U(POBEIC
/11 Bcero | KontponbHbie [IpakTrueckue u3ydeHnsi | oOpa3oBaTeIbHEIE PECYPCHI
paboTEI paboTEhI
1 [ToBTOpeHue Tembl "KoopauHaThl BEKTOpa Ha TUIOCKOCTH U B 1
npocTpaHcTse"
2 [ToTopenue Tems! "CranspHOE IIPOHU3BEICHHE BEKTOPOB" 1
3 [ToBTOpenue Temsbl "BhancneHne yriia Mexay BEKTOPaMH B POCTpaHCTBE" 1
4 [ToBTOpeHue Tembl "YpaBHeHHE MPSIMOM, IPOXOAsLIEH yepe3 ABe TOUKH" 1
5 YpaBHEHHE IUIOCKOCTH, HOPMaJlb, ypaBHEHHE IUNIOCKOCTH B OTPE3Kax 1
6 YpaBHEHHE IDIOCKOCTH, HOpMaJlb, YpaBHEHHE INIOCKOCTH B OTpe3Kax 1
7 BekTopHOe npousBeicHne 1
8 JIuneliHble HEPaBEHCTBA, IMHEHHOE IPOIPaMMHUPOBAHUE 1
9 JluneliHpIe HEpaBEHCTBA, JIMHEHHOE IPOrPAMMHUPOBAHIE 1
10 AHATUTHYIECKUE METO/IbI PacuéTa yriia MeX /Iy IPSMBIMHU B 1
MHOTOTPaHHUKAX
11 AHanuTHYeCcKHe METOIbI pacuéra yriia MeKIy MIOCKOCTSAMU B 1
MHOTOTPaHHHKAX
12 Popmyiia paccTOAHUS OT TOUKH JI0 IJIOCKOCTH B KOOpAMHATax 1
13 HaxoxxJeHne paccTosHAI OT TOUYKH J0 INTIOCKOCTH B Ky0e 1
14 Haxoxnenue paccTosiHUM OT TOUYKH 10 JIOCKOCTH B IIPAaBUIIBHOM 1
paMusie
15 KonTponbHas pabora "AHanuruyeckas reomerpus” 1 1
16 CeueHusi MHOIOIPaHHHKOB: CTaH/IaPTHbIE MHOTOTPaHHUKH 1
17 CeyeHuss MHOTOTPaHHUKOB: METO/I CJIEI0B 1
18 CeueHnss MHOTOIPaHHUKOB: CTaHIAPTHBIE IIIOCKOCTH, TIepecedeH s 1
NPSIMBIX U TNIOCKOCTEH
19 [MapaienpHbIe TPsAMBIC U INIOCKOCTH: MAPaJUICIbHBIC CCUCHHS 1




20 [TapasutesnpHbIe NPSIMBIE M INIOCKOCTH: PACYET OTHOIICHHUH 1

21 [MapanienpHbIC TPSAMBIC U TUIOCKOCTH: YIIIBI MEXKY CKPEIIUBAIOIIUMHUCS 1
MPSIMBIMU

22 [TeprieHUKYIISIpHBIC TIPSIMBIEC U TUIOCKOCTH: CTaHAAPTHBIC Maphl 1
MEPISHINKYIISIPHBIX TUIOCKOCTEH U MPSIMBIX, CHMMETPUU MHOTOIPDAHHUKOB

23 [NeprieHTUKYIAPHBIC TPSMBIC U TUNIOCKOCTH: TEOPEMa O TPeX 1
MEPICHINKYIAPAX

24 [eprieHTUKYISAPHBIC TPSMBIC U TUIOCKOCTHU: BHIYUCIICHHS JIJTHH B 1
MHOTOTPaHHUKAX

25 [ToBTOpEHME: TITOMAAX MHOTOYTOJILHUKOB, (DOPMYJIBI JJIS TUTOIIAICH, 1
coo0OpaskeHUs TOA00us

26 [ToBTOpEeHME: MIOMAAN MHOTOYTOIBHUKOB, (HOPMYIIBI IS IUIOIIACH, 1
C000paKeHHUs IOJO0HS

27 [ToBTOpEHME: MIOMAAN MHOTOYTOIBHUKOB, (DOPMYIIBI IJIS IUIOIIAACH, 1
c000pakeHus NoJ00us

28 [Tnomamu ceyeHnii MHOTOTPAaHHHUKOB: TIIOIIATH IOBEPXHOCTEH, pa3pe3aHus 1
Ha YaCTH, COOOpaKeHUs MOA00HS

29 [Tnomanu cedeHuit MHOrOrpaHHKUKOB: TUIOMIAN IOBEPXHOCTEH, pa3pe3anus 1
Ha YaCTH, COOOpaKEeHUs MOA00HS

30 KonTponbsHas padbota "TloBTOpeHHE: MHOTOTPAHHUKH, CEICHHUS 1
MHOT'OTPaHHHUKOB"

31 0O0BéM Tena. O0beM IPSAMOYTOJEHOTO MapaJUIeIICIUIISa 1

32 3amauyn 00 yIBOCHHH Ky0a, 0 KBaJpaType Ky0a; 0 TPHCEKIIMH yIJia 1

33 CrepeomeTpHuecKue 3a/1a4H, CBI3aHHbBIE C 00BEMOM MPSIMOYTOJILHOTO 1
napaieenunena

34 [IpukitagHpie 3a1a4n, CBA3aHHBIC C BBIYUCICHUEM 00bEMa MPAMOYTOJIEHOTO 1
napajieenunea

35 O0OBEM TPSMOH IPU3MEI 1

36 CrepeoMeTpryecKre 3a/1a9H, CBSI3aHHEBIC C BRIYUCICHHEM 00BEMOB MIPSIMOMA 1
TIPU3MBI

37 [IpuKiaaHple 3a1a49M, CBA3aHHBIC C 00bEMOM MPSIMOK MPU3MBI 1

38 Brrurcnenrne 00bEMOB TeJ ¢ TIOMOIIBIO ONpeIeIéHHOTO HHTerpayia. O0bEM 1
HAKJIOHHOW ITPU3MBbI

39 Brrurcnenrne 00bEMOB TeJ ¢ TIOMOIIBIO ONpeeéHHOTo HHTerpayia. O0bEM 1
MTUPAMHJTBI

40 dopmyna 00bEMa mupamuabl. OTHOLIEHHE 00HEMOB TIUPAMHUL C OOIITUM 1
YTIIOM

41 dopmyrna 06péMa mupamuasl. OTHOIIEHHE 00HEMOB TUPAMHU]I C OOIIIM 1
YTIOM

42 CrepeoMeTprUecKHe 3a/1a9H, CBA3aHHBIC ¢ 00bEMaMU HAKIIOHHOH MTPU3MBI 1

43 CrepeoMeTprUecKHe 3a/1a9H, CBA3aHHbBIC ¢ 00BEMaMU MUPAMHUIBI 1

44 [Mpuxagneie 3agaun o Teme "OOBEMBI Ten", CBA3aHHBIE C 00BEMOM 1
HAKJIOHHOW TIPU3MBI

45 [puknagneie 3aaaun mo teme "OO0bEMBI Ten", CBA3aHHBIE C 00BEMOM 1
MMUpaMUIbI

46 [pumenenne 06pEMOB. BrIdnciieHre pacCTOsSHHUS 10 INIOCKOCTH 1




47 KonTponbHas pabora "O6bEM MHOTOrpaHHUKA" 1

48 Hummanprdeckas MOBEPXHOCTh, 00pa3yFOIIHe ITHHIPUIECKON 1
MOBEPXHOCTH

49 Hunuaap. [psmoit kpyroBo# mumuap. [nomans moBepXHOCTH IIMJIMHIPA 1

50 Konnyeckasi IOBEpXHOCTh, 00pa3yrolie KOHnIecKor noepxuoctu. Konye 1

51 CeueHne KOHYCa ITIOCKOCTHIO, APaJICIEHOM MIIOCKOCTH OCHOBAHHUS 1

52 Yceuéunubiii koHyC. M300paskeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1

53 [Tnomans OOKOBOW MOBEPXHOCTH M MOJHOM MOBEPXHOCTH KOHYCA 1

54 [Tnomniaae 60KOBOW TOBEPXHOCTH M MOJHOW MOBEPXHOCTH KOHYCA 1

55 CrepeomeTpuuecKre 3a1a4il Ha JI0Ka3aTeIbCTBO U BBIYUCIIECHHE, 1
MOCTPOCHUEM CCUCHHI IWIMHAPA, KOHYCa

56 CrepeoMeTpHYeCKUE 3a/1a4H Ha JIOKA3aTeIbCTBO U BHIYUCIICHHE, 1
MIOCTPOCHUEM CCUCHHUN IIIMHAPA, KOHYyCa

57 [IpuknaaHble 3a1a41, CBA3aHHbBIE C IMJINHIPOM 1

58 [TpuKritaanple 3a1a4M, CBA3aHHBIC C IHIMHIPOM 1

59 Cdepa u map 1

60 [Tepeceuenue cdepsl 1 mapa ¢ miockocThio. Kacanue mapa u cdepsl 1
IUIOCKOCTRIO. Bun 11 n300pakeHue rmapa

61 [epeceuenue cheps! U mapa ¢ mWIockocThio. Kacanwue mapa u cdepsl 1
IUIOCKOCTRIO. Bun 1 n3o00paxenue mapa

62 Ypasuenue chepsl. [Lmomans chepbl u e€ yacTen 1

63 CumMmMmeTpus cdepsl U mmapa 1

64 CrepeoMeTpHUeCKIE 3a/1a91 Ha JIOKA3aTeIbCTBO M BEIYMCIICHUE, CBI3aHHBIC 1
co chepolt ¥ mapom, NOCTPOCHUEM UX CEUCHUH MIIOCKOCTHIO

65 CrepeomeTpryecKre 3a1a4l Ha JIOKa3aTeIbCTBO U BBIYUCIIEHHUE, CBA3aHHBIC 1
co cepoii 1 MIapoM, TOCTPOSHHEM MX CEUCHHI ITOCKOCTHIO

66 [IpuKItaaHple 3a1a4u, CBA3aHHBIC CO chepoil U mapoM 1

67 [ToBTOpEeHME: OKPYKHOCTH HA IIOCKOCTH, BBIYUCICHHS B OKPY)KHOCTH, 1
CTaHapTHBIE 1M0100us

68 PasnuuHbIe KOMOMHAITMY TEJ BpaIleHHs] I MHOTOTPAaHHUKOB 1

69 3anaun o Teme "Tena v MOBEPXHOCTH BpaleHus" 1

70 3agauu mo Teme "Tena ¥ TOBEPXHOCTH BpanieHus" 1

71 KonTponpHas padota "Tena 1 HOBEpXHOCTH BpaleHHs" 1

72 O6bém munapa. Teopema 006 00bEME MPSAMOTO MWIKHAPA 1

73 Brruncnenne 00bEMOB TeJ ¢ IOMOIIBIO OTPeIeIEHHOTO HHTeTpasia. O0bEM 1
KOHyca

74 [Tnomaau O0KOBOH M MOJTHOW TOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHUeCKUe 3a/1a4H, CBA3aHHBIC C BHIYUCIICHUEM 00bEMOB 1
[IMHJIPa, KOHyca

76 [puxagnelie 3aga4n o Teme "OO0BEMBI U IIoNIaIM IOBEpXHOCTEH Ten" 1

77 O06bEM mapa u mapoBoro cexropa. Teopema 00 o0béme mapa. [lnomanp 1
coeprr. CTepeoMeTprIecKue 3aJaqu, CBsI3aHHEIC C BEIYUCICHAEM 00BHEMOB
1apa, MmapoBOro CErMeHTa M IaPOBOr0 CEKTOpa

78 [Mpuxnagneie 3anaun mo Teme "OOBEMBI Ten", CBA3aHHBIE C 00BEMOM TIapa 1

1 iomaapio cdepsl. COOTHOIICHUS MEXKAY IUTIOMIAASIMUA TTOBEPXHOCTEH U
00BEMaMHU MOTOOHBIX TEI




79 [Tono6HbIE Tena B mpocTpancTBe. M3MeHeHne 00bEMa MpH 1Mo 100uu. 1
CrepeoMeTprUYeCcKHE 3a/1a9H, CBS3aHHBIC C BRIYMCIICHHEM 00BEMOB TE U
MJIOIIAAEH MOBEPXHOCTEN
80 KonTponbsHas pabota "Ilmomaau moBepXHOCTH U 00BEMBI KPYTIIBIX Tea" 1 1
81 JBmxenus npoctpancTBa. OToOpaxeHus. [IBUXKEHUS U PaBEHCTBO (UTyp. 1
OO61ue cBOHCTBA IBUKEHUN
82 Bunel nBmkeHuit: mapajuiebHbBIN IEpeHOC, IEHTPAIbHAS CHMMETPHS, 1
3epKaJibHas CHMMETPHsI, TOBOPOT BOKPYT MPSIMOI
83 | IlpeobpazoBanus nmonobus. [Ipsmas u cdepa Ditnepa 1
84 ['eomeTpuyeckre 33791 Ha IPUMEHEHHE JIBYKESHUS 1
85 KonTponbHas pabota "BekTopsl B mpocTpaHcTae"” 1 1
86 | Obobuiatomiee moTopenye 11 moHsATHI 1 METOIOB Kypca reoMeTpun 10— 1
11 kmaccoB, cucremarnzanus 3HaHui: "[lapannenbHOCTh TPSIMBIX U
IJIOCKOCTEH B ITPOCTPaHCTBE"
87 Oo6ob6matomiee mopropenue 11 MoHATHH 1 METOJ0B Kypca reomerpun 10— 1
11 kmaccoB, cucremarn3anus 3HaHuH: "BekTopsl B mpoctpaHcTBe"
88 O6o0matomiee moBTopeHue 11 MOHATHII U METOAOB Kypca reoMetpun 10— 1
11 xnaccoB, cucremarusanys 3HaHui: "BekTopsl B mpocTpaHcTBe"
89 O6o06maroriee nosropeHue 11 NOHATHI U METOIOB Kypca reomeTpun 10— 1
11 kaccoB, cuctemMatn3anus 3Hanui: "O0beM MHOTOTpaHHUKA"
90 O6o0maromiee moBTopeHue 11 MOHATHII U METONOB Kypca reoMetpun 10— 1
11 knaccoB, cuctemMarn3anus 3Hanuid: "O0beM MHOTOTpaHHUKA"
91 O6o06maroriee nosropeHue 11 NOHATHI 1 METOIOB Kypca reomMeTpun 10— 1
11 xaccoB, cucremaruzanus 3HaHui: "[1011a141 TOBEPXHOCTH U 00BEMBI
KpYTabIx Ten"
92 O6o06maroriee nopropeHue 11 NOHATHIT 1 METOIOB Kypca reomMetpun 10— 1
11 xaccoB, cucremaruzanus 3HaHui: "[1011a111 MOBEPXHOCTH U 00BEMBI
KpyrJbIX Ten"
93 HroroBast KOHTpoJibHas paboTa 1 1
94 WroroBast KoHTpoJbHas paboTa 1 1
95 [ToBTOpEHME, 0000IIECHNE U CHCTEMAaTH3aIHs 3HAHUI 1
96 Hcropus pa3BUTHS CTEPEOMETPHH KaK HAyKH H €€ pOJib B Pa3BUTHH 1
COBPECMCHHBIX MHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI
97 Hcropus pa3BUTHS CTEPEOMETPHH KaK HAyKH H €€ pOJib B Pa3BUTHH 1
COBPEMEHHBIX MHXKCHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTUH
98 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B pa3BUTUH 1
COBPEMCHHBIX MHXCHEPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI
99 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKHU U €€ POJIb B PAa3BUTHU 1
COBPEMCHHbBIX MHXCHEPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI
100 | UcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B pa3BUTHU 1
COBPEMEHHBIX HMHXKCHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTUH
101 | Uctopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHU 1
COBPEMCHHBIX MHXCHEPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI
102 | Uctopus pa3BUTHS CTEPEOMETPUH KaK HAYKHU U €€ POJIb B Pa3BUTHU 1
COBPEMEHHBIX HHYKCHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTUH
OBILIEE KOJIMYECTBO YACOB 11O [TPOI'PAMME 102 8







