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INOACHUTEJIbBHAS 3AIINCKA

['eomerpust sBIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
o0pa3oBaHus, TaKk Kak 00ecreynBaeT BO3MOKHOCTh H3YYCHHUS JUCHUIUINH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTH M IMPEIMETOB I'yMaHMTapHOro Iukiaa. Ilockosbky Jiornyeckoe MbILIUIEHHE,
dopmupyeMoe INpH M3Y4EHUH OOYyYarOIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOEHMM LENOYKU JIOTMUECKHUX YTBEP)KIEHUH IpU pelIeHUU
FEOMETPUUYECKUX 3a/ad, YMEHHE BBIABUIaTh U OIPOBEPIaTh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCS NIPU PEIIEHUM 3a/lay €CTECTBEHHO-HAY4YHOrO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajau.

Ilenb ocBoeHMsl mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriyOaEéHHOM ypOBHE —
pasBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOYy4aromMXCsl TMpPU H3YYECHHUH TE€OMETPUH, Kak
cocTaBJIAIOLIEH NpeaMeTHON obOnactu «MaremaTnka M MHGpOpMaTHKa» dYepe3 obecredeHue
BO3MOXKHOCTH NPUOOPETEHHs] M HUCIOJIb30BaHUS Oosiee IIyOOKHMX TIeOMETPUYECKHX 3HAHUU U
NeHCTBUH, CeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(eCCHOHAIBLHOTO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJb30BAaHUEM MaTEMATUKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YIIyOJIIEHHOM YPOBHE, paCIIUPSIFOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBIISIIOTCS:

paclIMpeHue NPEACTaBICHUS O T[EOMETPUM KaK 4YacTU MHUPOBOH KYJIbTYphl H
(dbopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O INPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTHYECKUX MOJENSIX, [O3BOJIAIONIMX ONUCBIBATH U M3y4daTb pas3Hble SBICHUS
OKpY’KaroIllero MuUpa, 3HaHUE MOHATHIHOrO amnmapata o pasaeny «CrepeoMeTpus» yueOHOTo
Kypca reOMeTpUH;

(dbopMHpoBaHHE YMEHMsI BJIaJI€Th OCHOBHBIMH IOHATHUSMHU O IPOCTPAHCTBEHHBIX (hUTypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMyd U YMEHHME HX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEpTEkaxX, MOAENAX M B PEATbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAIEHUs], KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopmupoBaHue IIOHMMaHUs  BO3MOXHOCTHU AKCHOMaTHUYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU TIPU IPOBEIECHUU
pacCyXIeHHUI;

dopMHpOBaHHE YMEHMs BIaJE€Th METOJAMHU JI0Ka3aTeNbCTB WU AJITOPUTMOB peEIIEHUs,
YMEHMSI HMX TPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEIICHUs
CTEpEOMETPUYECKMX 337ad W 3aJad C I[PaKTHUYECKUM cojepkKaHHeM, (opMHupoBaHHE
NpEJCTaBICHUsT O HEOOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHUM MAaTEMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMAaTUKHU B IIPOBEJEHUM I€AYKTUBHBIX PACCYXICHUI;

pa3sBUTHE M COBEPIICHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00yyaroImuxcs, MO3HABATEIILHOW AKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHUSI, UHTEpEca K U3YYEHUIO T€OMETPHH;

dbopMupoBaHue (QYHKIIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaTh MPOSIBICHUS TE€OMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSIX W MPU U3YUYEHUH JPYTUX YUeOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEl M 3aKOHOMEpPHOCTEW, MOJEIUPOBAaHUS pEabHbIX CUTYyallui, HCCIeI0BaHUS
MOCTPOECHHBIX MOJIEJIeH, NHTEPIPETAINH [TOJYYEHHbIX PE3yJIbTaTOB.



OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kkiaccax sBisAOTCsS: «[IpsMble W TIOCKOCTH B MPOCTpPAHCTBe», «MHororpanHukny, «Tema
BpaleHus», «BeKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOosn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXKATEIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (GOpMHUpOBAHUE JOTHYECKHX YMEHUH
pacmpesenseTcss He TOJbKO IO COJEPKATeNIbHBIM JMHUSAM, HO W 1O ToAaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yilbTaTaM  OCBOCHHS
®enepasibHON paboueil MporpaMMebl, pacrpeaeaEHHbIM M0 TofaM o0ydeHus, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU TIOCJEIOBATEIIbHO M IOCTYIMATENbHO, C COONIOJIEHHEM MpPUHLHUIIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHHUA BKIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPUUYECKUX
MIPEACTABICHUI 00YJarOIUXCsl, pacIupssi U yriyossisi e€, o0pa3ysi MPOUYHbIE MHOXKECTBEHHbIC
CBSI3U.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s auddepeHnmanuu  00ydeHHs, MOCTPOSHUS WHAWBHIYaTbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEUYUTh YIIYyOJIEHHOE U3Yy4eHHE TEOMETPUU  Kak
coCTaBJIsItONIEeH yueOHOTO Ipeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKIY OOIIMM U MpodecCrOHATbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102 ygaca (3 yaca B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CcTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IPOocTpaHCTBO. 1lonATHe
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anMHOe pacnosioeHue NpsIMbIX B IIPOCTPAHCTBE: NIEPECEKAIOIIMECS, NTapaJlIeIbHbIE U
cKpeluBaromyecs npsamsele. [IpusHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApauUIEIbHOCTb TPEX
OpSIMBIX, NApaUIEJIbHOCTh HpsiIMOM M Iiockoctu. [lapamnensHoe M LEHTpalabHOE
IPOEKTHpPOBaHUE, n3oopakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHMSL.
N300paxkenne ¢uryp B napaieibHOW MPOEKIMU. YTIIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ
MEXIy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh INIOCKOCTEH: NMapajlIeNIbHBIE IUIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IockocTel. [IpocTeiiye npocTpaHCTBEHHbIE (PUIYPBI HA TIOCKOCTH:
TETpa’aAp, NapaJICNIEeNUIE], TIOCTPOCHUE CEYEHUN.

IlepneHUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPHEHIUKYJSPHBIE IHpsIMBIE B
IIPOCTPAHCTBE, MpSAMBbIE MApaUIe]bHbIE M IEPHEHAUKYISIPHBIE K IUIOCKOCTH, IIPHU3HAK
NEPNEHIUKYJIAPHOCTH TPAMOM M IUIOCKOCTH, TE€OpeMa O TPAMON IEPHEHAUKYISIPHON
II0CKOCTH. OpTOroHaibHOE MpOEKTUpOBaHuE. [lepneHauKyasp U HaKIOHHBIE: PAacCCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUS (PUTYPHI HA TIOCKOCTD.
[lepieHAUKYJIAPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

Yrael B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM U IJIOCKOCTHIO, ABYTPAHHBIN YroJ1, TUHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3sma: n-yronapHas npusMma,
npsMasi U HakJIOHHas NMpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN Napajulelienunesl W ero cpoicTBa. KpaTuaiimme NoyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupma: n-
yrosibHas MUpaMuja, IpaBuibHas U yced€HHast nupaMmuipl. CBoiicTBa péOep u OOKOBBIX I'paHei
NIpaBUJIBHOM nNupamubl. [IpaBuiibHBIE MHOTOTpAaHHHKH: INPAaBHIIbHAs NpHU3Ma M IIpaBUIIbHAs
nupamu/a, MpaBUiIbHas TpPEyrojbHas MHUpaMHIa U IPaBUIIbHBIA TeTpasap, kyo. IlpeacraBnenue
0 MPAaBWIBHBIX MHOTOI'PAHHUKAX: OKTA3Ip, NOACKAdAP U UKOCADIP.

Boruncnenue 3eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans OoxoBoii
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mel. [lnomans GOKOBOM MOBEPXHOCTH M TOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHOU MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. ODJIEMEHTHl CUMMETPUU IPABWIBHBIX MHOTOI'PDAaHHHMKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapajUIeNIeNUNeNd, CUMMETPHUS
MIPaBUJIBHBIX IIPU3M, CHMMETpUs NIPABUJIBHON TUPAMUIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBOINOJOKHO HAaIpaBJIEHHbIE BEKTOpbL. PaBeHCTBO



BEKTOpOB. JleHcTBUSA C BEKTOpaMH: CJIOXKEHHE M BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XCHHME BeKTOopa Ha uwncio. CBoiicTBa cioxkeHHs BeKTopoB. CBolicTBa
YMHOXEHUS BEKTOpa Ha yucio. [loHaTne koMmiuiaHapHsle BEeKTOpbl. [Ipu3Hak KoMIuiaHapHOCTH
Tpé€x BekTopoB. [IpaBuio napamnenenunena. TeopemMa O pas3IoXKEHUMM BEKTOpa IO TPEM
HEKOMIUIAaHapHbIM ~ BekTopaM. lIpsMoyrosnbHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa W KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpameHus

[ToHsiTHS: UWIMHAPUYECKAss TOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, CdepuyecKas
MOBEPXHOCTh, OOpasyomme MoBepxHocTed. Tema BpamleHHMs: LWIMHAP, KOHYC, YCCUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnionoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha I0cKocTU. Pa3BépTka nunuHapa u konyca. CuMmeTpust
ctheps! 1 mapa.

O06béM. OcHoBHblE cBolicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napauenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IWIUHIpPA,
nupamuibl 1 KoHyca. O6bEM 1mapa 1 apoBOro CerMeHTa.

KOM6I/IHaHI/II/I TCJI BpallCHUAd W MHOI'OIpaHHUKOB. HpI/ISMa, BIIMCaHHad B NHWJIHUHADP,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl I10CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOT'OI'PaHHMK MJIM TEJIO BpAILlEHHS.

[Tnomanpr MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dacteid. [lomobue B
npoctpancTBe. OTHomeHue OOBEMOB, IUIOIIAJEH MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpa3oBanue nonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

HOCTpOGHI/Ie CeUeHn MHOT'OTpaHHUKOB MW TEJI BpallCHUA: CCUYCHHA LUIMHApPA
(mapamienbHO W TMEPIEeHIUKYISIPHO OCH), CEYeHHsS KOHyca (mapajjiesibHble OCHOBAaHHUIO M
NPOXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHMH: METOJ CIIEJOB,
METO/i BHYTPEHHET0 IPOEKTUPOBAHUS, METO/]I IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

BexTops! B npocTtpancTBe. Onepanuu HajJ BEKTOpaMu. BeKTopHOE yMHOXEHHE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxenue BekTopa mo 6asucy. KoopiuHaTHO-BEKTOPHBIM MeTON MpH
pEIIeHNH TeOMETPUIECKUX 3a/1a.

JIBHKeHHS B MPOCTPAHCTBE

JBwxkenuss npoctpancTBa. OrtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOWCTBa JABIWKEHMH. BuIpl MBMKEHUI: mapanienbHbId MEpPEeHOC, LEHTpalbHAs CUMMETPHS,
3epKajibHasi CHMMETpPHs], TOBOPOT BOKPYT npsiMoil. [IpeoGpazoBanust monodus. Ilpsmas u chepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATbBI

1) rpa:xxnanckoe BoCIMTAHHE:

c()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOIIeToCsl KaK AaKTUBHOTO U
OTBETCTBEHHOI'O 4YJIEHA POCCHUHCKOro OOIEeCTBa, MPEJICTABICHUE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBJICHHM, Mpolenyp Tpa’kJaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJEHCTBOBATh C COLMAIBHBIMU HWHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXKIaHCKON MICHTUUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAIIEMY POCCUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K TOCTHKEHUSM POCCUMCKHX
MAaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEl  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTEIBHOCThIO YUEHOTO, OCO3HAHWE JMYHOIO BKJaJa B TMOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOILIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHWM, pacCyXIeHUuH, BOCIPUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMAaTHUYECKUE 3HAHUSI B MHTEPECAX 370POBOTO
u Oe3omacHOro odpa3a >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENBHON JAEITETFHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3NUYHBIM chepam
MpoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu30BHIBATH COOCTBEHHBIS
JKU3HEHHBIE TUJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JIOTMYeCKOoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOTHOM M COIMAIBHOM Cpejbl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTHYECKUX 3HAHUU ISl peUIeHHs 3a7ad B 0ONACTH OKpY)KAoIel cpenbl, TUIaHWPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKH W OOILIECTBEHHOW MPAKTHUKH, NOHUMAHME MAaTeMaTHYECKOW HAyKH Kak Cepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO M UCCIIEN0BATEIBCKYIO AESITEIBHOCTh HHANBUAYAIBHO U

B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy TMOHATHSAMHU, (OPMYIUPOBATH OMPEICICHUS  TOHSTHIA,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMUA, OCHOBAHUA [UIsi 000OIIeHUs u
CpaBHEHUs, KPUTEPUHU IPOBOJMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC WU
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JMaHHBIX, HAOMIONEHUSX U  YTBEPXKICHHUSX, TMpeasaraTb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX W HWHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOAMTH CAMOCTOSATEIHHO JI0Ka3aTeIbCTBA MAaTEMATUUECKUX YTBEPKACHUU (MIpsIMbIEe U
OT TPOTHUBHOIO), BBICTPAWBATh APTyMEHTAIMIO, TPHUBOJAUTH IPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOW 3afgaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubollee MOAXOMANIMA C Y4ETOM CAMOCTOSTEIBHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/ibCKue AeiCTBUS:

HCIIOJIF30BaTh BOIMPOCHI KaK MCCIIEN0BATENLCKUI HHCTPYMEHT MO3HaHUsI, (OpMYyITHPOBAThH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpeUYne, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYECKOro OOBEKTa, SIBICHHS, MPOIECCa, BBISBICHHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSTENNbHO (OPMYITUPOBATH 0000IIEHUSI U BBIBOJBI MO pE3yNbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHHUS, OLICHUBAThH JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U
00001IeHNI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOIMMBIX JUIsl OTBETAa HA BOMPOC M JISI
pELIeHUs 3aa4H;

BbIOUpaTh WHGOPMALMI0O W3 HCTOYHHUKOB PAa3MYHBIX THUIOB, AaHAIW3UPOBATH,
CHCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IHYHBIX BHJIOB U  (Qopm
MIPE/ICTABJICHHS;



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, TPEACTABIATH €€ B  pasluuHbBIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPHUTEPHUSIM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

OO0uenne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMU
oOlIeHus], SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX
TEKCTax, JaBaTh IMOSCHEHUS IO XOAY peUIeHHs 3a/Jadyd, KOMMEHTHUPOBATh MOJYyYCHHBIN
pe3yJbTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBI,
pelaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAlICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsITh CBOU
CYXKICHHS C CY)KIEHUSMHU IPYI'MX YYaCTHUKOB JAMajora, oOHapyKUBaTh pPa3jiHuvde U CXOJCTBO
MO3UINH, B KOPPEKTHOH (hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

NpEaACTaBIATL PE3YJIbTAaThl PCHICHUA 3aJadd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Yy4€TOM 3aJad TNpe3eHTalud U
0COOCHHOCTEN ayAUTOPHH.

PeryasiTUBHBbIE YHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranusaunus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/auyd, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUU.

CaMOKOHTPOJIb, IMOLMOHAIBHBIH HHTEJIEKT:

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENBHBIX TIPOLIECCOB, HUX pe3yJabTaToB, BIAAETh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelIeHrs MaTeMaTHUeCKOH 3aauu;

NPEIBUICTh TPYTHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBME pe3yibTaTa MLEIHM M  YCIOBHUSIM, OOBSICHATH HPUUYMHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHsI Pe3yJIbTaTOB ESATEIbHOCTH, HAXOIWUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEILHOCTD:

NOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUAYaJbHOU pabOThI IpU
pemeHnr y4eOHBIX 3ajad, MPUHAMATh [EJNb COBMECTHOH JeATENbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeaessiTh BHIBI pabOT, TOTOBAPUBATHCS, OOCYXKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyxIeHHs, 0OMEH MHEHUH, «MO3TOBbBIE
HITYpPMBI» W WHBIC), BBHITIOJHATH CBOIO 4YacTh PabOThI W KOOPAWHUPOBATH CBOM NEHCTBUS C
JNPYTUMH 4JI€HAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaga B OONIMI TMPOAYKT TIO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YHaCTHUKAMU B3aUMOJICHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0ydaromuiicst HAyIuTCs:



CBOOOIHO ONEpHPOBATh OCHOBHBIMH MOHATUSMH CTEPEOMETPHUHN NIPU PEILICHUH 3a1a4d U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUIA;

OPUMEHATh AKCHOMBI CTEPEOMETPUM W CIEACTBHS W3 HHUX I[PHU PEHICHUHU
reOMETPUYECKHUX 33/1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOJIOKEHUE TPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH MOHSATHSIMH, CBS3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
IPSMBIMH B IPOCTPAHCTBE, MEKIY MPSIMOI 1 TIIOCKOCTBIO;

CBOOO/IHO OTIEPUPOBATh MOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOJHO pAacCMO3HAaBaTh OCHOBHBIC BHIbl MHOTOTPAaHHHMKOB (TIpH3Ma, HUpPaMU/A,
IPSIMOYTOJIBHBIN MapajuieNnenumnen, Kyo);

KJIacCH(pUIUPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS IS KJIaCCU(UKAIINY;
CBOOOZHO ONEpPHUPOBATh MOHSATHSIMH, CBA3aHHBIMH C CEYEHHEM MHOTOTPAaHHHKOB
IUIOCKOCTBIO;

BBINOJIHATH NapaJJIeNIbHOE, IICHTPAIbHOE U OPTOrOHAILHOE MPOEKTUPOBaHKEe (HUTYp Ha
IUIOCKOCTB, BBITTOJIHATH H300pakeHHst (PUTYp Ha IIIOCKOCTH;

CTPOUTH CEUYEHHs] MHOTOI'PAHHUKOB PA3IMYHBIMU METOJIAaMH, BBHIITOJIHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYHMCIIATh IUIONIAMM TIOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, MHPaMUIA),
TeOMETPUYECKUX TeJl C IPUMEHEHnEM (HOpMYIT;

CBOOOJTHO ONEpPUPOBATh TMOHSATHSAMU: CHMMETPHS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (UTYPBI;

CBOOO/IHO ONIEPUPOBATH MOHSATHAMH, COOTBETCTBYIOIIMMH BEKTOPaM U KOOpAMHATAM B
IPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HAJl BEKTOPAMH;

pemaTh 3aJa4d Ha JIOKa3aTeNIbCTBO MAaTEeMAaTHYECKUX OTHOIICHWH M HaxOXJIEHHE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHBIE METOAbl IPH  PELICHUU
MaTeMaTHUYECKUX 33/1au MOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

NPUMEHSATH MPOCTEHUIINE POTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPY PEUICHUN CTEPEOMETPHUECKUX 3a]1ad;

U3BJICKATh, npeoOpa3oBbIBATH u UHTEPIPETUPOBATH UH(pOPMALINIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (HUrypax, IMPEICTABICHHYI0 Ha 4YepTexax Hu
PUCYHKaX;

IIPUMEHATh IIOJIy4CHHBIC 3HAHMS Ha IPAKTUKE: CpPaBHUBATh M aHAJIM3UPOBATh
pealbHbIE CUTYyallud, IPUMEHATh U3YYCHHBIE MOHATHS B IPOLECCE MOUCKA PELICHUS
MaTeMaTHYecKu c(hOopMyTUPOBaHHON MpPOOIEeMbl, MOJETUPOBATh PEalbHbIE CUTYalluu
Ha S3bIKE TIE€OMETPHM, HCCIEI0BATh IIOCTPOEHHBIE MOJEIN C MCIOJb30BAaHUEM
FeOMETPUUECKUX TOHATHI W TeopeM, ammapara ainreOpbl, pemarh MNpaKTHUYecKue
3a/1a4M, CBA3aHHBIE C HAX0XKICHUEM I'€OMETPUUECKUX BEJIIMYNH;

UMETh TPEJICTaBIEHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHM KaK COCTaBHOM
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca o0ydaromuiicst HAyquTCs:

CBOOOJHO OTEpPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C MUIUHAPUIECKON, KOHUYECKOU U
cheprueckoil MOBEPXHOCTIMU, OOBSICHITH CITIOCOOBI TTOTyUEHUST;



OTIEpUPOBAThH TOHITUSMHU, CBS3aHHBIMH C TEJIAMH BPAIICHUS: IWJIMHIPOM, KOHYCOM,
cdepoii u mapowm;

pacrio3HaBarth Teja BpalleHus (LMIMHAP, KOHYC, cdepa U map) U 0OBACHITH CIIOCOOBI
HOJTYYCHHS TEJl BPAICHUS;

KJIacCH(PUIUPOBATH B3aUMHOE PACIIOIOKEHUE CPephl U IUIOCKOCTH;

BbBIYUCIIATH BCJIMYUHBI 3JICMCHTOB MHOI'OIPAHHUKOB MW TCJI BpalliCHUA, 00BEMBI U
iomaigun HOBerHOCTCﬁ MHOTI'OIrpaHHUKOB W TCJI BpallICHUA, TCOMCTPUUCCKUX TCJI C
npuMeHeHneM Gopmyr;

CBOOO/IHO OTEPHPOBATH MOHATHIMH, CBSI3aHHBIMH ¢ KOMOMHAIIMSIMU TeJl BPAILCHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy U OMHMCAHHBIA OKOJO chepsl,
C(bepa, BIIMCAHHAs B MHOI'OI'PAaHHUK WJIK TCJIO BPAILICHHA,

BBIYHCIIATH COOTHOIICHHUS MEXKAY IJIOMAASIMHU ITOBEPXHOCTEH U 00BEMaMH MMOIOOHBIX
TelT;

n300pakaTh M3y4daemble (UTYpHI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE YEPTEXH U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (pUTYp: BUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJl BpaILCHHS;

U3BJIEKATb, UHTEPIPETUPOBATH u peoOpa3oBbIBATH uH(bOpMAaIUIO 0
IPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUTypax, MPEACTABICHHYIO Ha YepTeXax H
PUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONIEPALMK HaJl BEKTOpaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOP/MHAT;

pelmarb TeOMETPUYECKHE 3aJaud Ha BBIUMCICHHE YIJIOB MEXIy NpSIMbBIMU U
IUIOCKOCTSIMHU, BBIYHCICHUE PACCTOSSHUM OT TOYKM [JO IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOAA [P PELICHUH;

CBOOOJHO OIEPUPOBATh IMOHATUSMH, CBSI3AHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHH;

BBIMOJIHATh HM300pa)K€HHWsT MHOTOIPAaHHMKOB M TeJNl BpAIlCHUs NpU MHapayjedbHOM
IIEPEHOCE, LIEHTPAIIbHON CUMMETPHUH, 3€pKaIbHON CUMMETPHUHU, IIPH IIOBOPOTE BOKPYT
npsIMOM, IpeoOpazoBaHus o100u;

CTPOUTh CEYEHHUS MHOTOIPAaHHUKOB U Te€l BpALEHUS: CEUYEHMs IMMJIMHIpA
(mapasuienbHO U NEPIEHIUKYIISIPHO OCH), CEYeHUs KOHYyca (IapasielbHble OCHOBAaHUIO
U TIPOXO/JIAIIINE Yepe3 BEPIINHY), CEUEeHUS 11apa;

UCIIOJIb30BaTh METObl TMOCTPOEHUS CEUEHUMH: METOJ CIEeI0B, METOJl BHYTPEHHETO
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh NT€OMETPUYECKHUE YTBEPKICHMUS;

OPUMEHATh TeOoMeTpuueckue (aKThl Ui peIIeHUs CTepeOMEeTPUYECKHX 3ajad,
IpEeJIoJIaraoliuX HECKOJIbKO LIaroB peleHus], €clii yCIOBUS MIPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (opMme;

pemaTre 3aJayd Ha JO0Ka3aTelbCTBO MAaTEMaTHMYECKUX OTHOIIEHHH U HaXOXACHHE
TEOMETPUUECKUX BEJINYUH;

MPUMEHSTH POTPaAaMMHBIE CPEJICTBA U ANEKTPOHHO-KOMMYHUKAIIIOHHbIE CUCTEMBI PU
pEIIeHNU CTEPEOMETPUUECKHX 3a/1aY;

IPUMEHATH IIOJIy4EHHBIE 3HAHUS HA INPAKTUKE: CpPaBHUBATh, AHAIU3UPOBaTh U
OLICHMBATh peajbHbIE CUTYallUH, IPUMEHATh U3yUEHHBIE ITOHATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IOMCKA pEIIeHUS MaTeMaTH4YeCKH CQOPMYIUPOBAHHOM MPOOIEMBI,



MOJIEJIMPOBAaTh PealbHbIE CUTYyallMd HA S3BIKE TCOMETPHH, UCCIIEN0BATh TIOCTPOCHHbIE
MOJIENIM C MCMOJIb30BAHUEM T'€OMETPUUYECKHX MOHATUH U TEOpeM, amrmapara aiareopsl,
pelaTh IPaKTUYECKUE 3aJa4l, CBA3AHHbIE C HAXOXKACHUEM I€OMETPUUYECKUX BEIUYUH;
UMETh MPEJCTaBIEHUs] 00 OCHOBHBIX J3Talax Ppa3BUTUS TI'€OMETPUM KaK COCTaBHOM
yacTu (pyHAAMEHTa pa3BUTHsI TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTD NPSAMBIX U 25 1
IUIOCKOCTEH B MPOCTPAHCTBE
VYriel U paccTosTHUS 16 1
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12 1
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15
) [ToBTOpEHME, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9
KPYTIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 1
CUCTEeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosauuecTBo 4acoB DJIeKTPOHHbBIE
Jara nudpoBLIe
Nen/m - Tema ypoka Bcero Kontposnuere H3y4YeHHUs oﬁ;)bagonaTenLHme
padoThI pecypeb
1 OcHoBHbIe MpaBuiia H300paKeHUsI HA PUCYHKE TNTIOCKOCTH, 1
MapajvieIbHbIX MPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsiTHs cTepeoMeTpun: TOUKa, PpsiMasi, IIIOCKOCTb,
5 npoctpancTBo. OCHOBHBIC MTPaBUIIA U300PaKCHUS HA PUCYHKE 1
TJIOCKOCTH, TapaJIJIENIbHBIX MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka
3 [TonsTHS: MepeceKaronuecs MIOCKOCTH, TIEPECeKArOIINeCs 1
MpsiMasi ¥ MI0CKOCTh; MOMYIPOCTPAHCTBO
4 [TonsTHS: MepeceKkaroecs MIOCKOCTH, TepeceKarouecs 1
psiMasi ¥ MII0CKOCTh; TTOMYIPOCTPAHCTBO
5 MHoOTrorpaHHHKH, H300paKEHUE TIPOCTEUINTUX MTPOCTPAHCTBEHHBIX 1
¢buryp, HeCymecTBYIOIIHNX 00BEKTOB
6 MHororpaHHHKH, U300paKeHUE MPOCTEUIITUX MPOCTPAHCTBEHHBIX 1
¢buryp, HeCylEeCTBYIOIIHUX 00BEKTOB
7 AKCHOMBI CTePEOMETPHH U TIEPBBIE CICCTBUS U3 HUX 1
8 AKCHOMBI CTePEOMETPHH U TIEPBBIE CIEICTBUS U3 HUX 1
AKCHOMBI CTepEOMETPHH U TIEPBBIE CIEACTBUS U3 HUX. CIOCOOBI
9 3aJIaHUs IPSIMBIX U TUIOCKOCTEH B mpocTpancTBe. O003HaUYCHUS 1
MPSIMBIX | MJIOCKOCTEHN
N300paxxeHne ceueHut mupamMuabl, Kyoa v MpU3Mbl, KOTOpPHIE
10 MPOXOAAT uepes ux péopa. M3zo0pakenue nepecedeHus 1
MOJIYYE€HHBIX TUIOCKOCTeH. PackpammBanue mocTpoeHHBIX
CeueHU pa3HbIMHU [[BETAMU
11 N3o0paxkeHue ceueHnit mapaMuibl, Ky0a v IPU3MbI, KOTOPHIE 1

MPOXOJIAT Yepe3 ux péopa. M3o0pakeHue nepeceveHus




12

IIOJIYUYCHHBIX IUIOCKOCTEH. PaCKpaH_II/IBaHI/IC IIOCTPOCHHBIX
CEUCHUI Pa3sHbIMHU [IBETAMU

N300pakenne ceueHuil mupaMupl, Kyoa U IpU3Mbl, KOTOPbIE
IPOXOAAT uyepe3 ux péodpa. Mzo0pakenue nepecedyeHus
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpaimBanue NOCTPOEHHBIX
CCUCHUI Pa3HBIMHU LIBETAMU

13

14
15

N300paxeHune cedyeHuit nmupamMuabl, Kyoa v Mpu3Mbl, KOTOpPbIE
npoxoaAar uepes ux péodpa. MzobpakeHue nepecedeHus
MOJIYYEHHBIX TUIOCKOCTeH. PackpaiinBanue mocTpoeHHbIX
CCUCHUH Pa3HBIMHU I[BETAMU

Mertona cneoB i HOCTPOCHUS CEUEHHM

Merton cienoB uist mocTpoeHus ceueHuil. CBoiicTBa nepeceueHuit

IPAMBIX U IUIOCKOCTEH

16

Meton cienoB it mocTpoeHus ceueHuil. CBoicTBa mepeceueHuit

IPpAMBIX U ILIOCKOCTEH

17

[Toctpoenue ceuenuii B mupamuie, Kyoe mo TpéM TouKkam Ha
pé6pax. Co3naHne BHIHOCHBIX YEPTEKEN U 3aITUCh I1aroB
MTOCTPOCHHUS

18

[Toctpoenue ceuenuii B mupamuie, Kyoe mo TpéM TouKam Ha
pé6pax. Co3nanne BHIHOCHBIX YEPTEKEN U 3aMKCh I1aroB
MTOCTPOCHHUS

19

[Toctpoenue ceuenuii B mupamuie, Kyoe mo TpéM TouKam Ha
pé6pax. Co3manne BHIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
IMOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM ToukaM Ha
pé6pax. Co3nanne BHIHOCHBIX YEPTEKEH 1 3aMKCh II1aroB
IMOCTPOEHHUS

21

[ToBTOpenue nnanumerpun: Teopema 0 MPONOPIIMOHATBHBIX
orpeskax. [logobue TpeyroJsHUKOB

22

[ToBTopenue nnanumerpun: Teopema MeHnenas. Pacuetsl B
CEYECHMAX Ha BBIHOCHBIX yepTexkax. Mcropus pazsutus
[UIAHUMETPUU U CTEPEOMETPUU




23

KontposbHas padota "Axkcuomsl crepeomerpun. CeueHus"

24

B3anMHoOe pacnonoxeHue npsMbIx B IPOCTPAHCTBE.
CkpeuuBatouecs npsmsele. [TpusHaky ckpeyuBaromuxcs
npsMbIX. [TapamienbHble IpsiMble B IPOCTPAHCTBE

25

26

Teopema 0 CyleCTBOBAaHUM U €IMHCTBEHHOCTH MPSMOI
NapaJuIeIbHON JAHHOU MIPSAMOM, POXOIAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIKAIIEH Ha JaHHOU npsamoil. Jlemma o
[IEpPECEUCHUH MAPAIIIEIBbHBIX MPSIMBIX INIOCKOCTHIO

[TapamrenpHOCTB Tpex MpsAMBIX. TeopeMa 0 TPEX napajlIeIbHbIX
npsiMbIX. Teopema 0 CKpeInBarOIIMXCs MPSIMBIX

27

[TapannensHoe npoekTrpoBaHue. OCHOBHbIE CBOMCTBA
napajuieIbHOTO MPOeKTHpoBaHus. M300paxenne pa3HbIX GUryp B
napauIeIbHON NPOEKIUH

28

[lenTpanbsHas npoeKuus. YTOI C COHAIIPaBICHHBIMU CTOPOHAMM.
Yroa Mexay nIpsMbIMU

29

30

31

32

3azauu Ha JOKa3aTeNbCTBO U MCCIIEA0BAHUE, CBSI3aHHBIE C
PAaCIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

[TonsATHA: MapauIeTbHOCT MPSMOM U INIOCKOCTH B IPOCTPAHCTBE.
[Ipu3Hak napayuieabHOCTH MPSIMON U TNIOCKOCTH. CBOMCTBa
MapaJUIEIbHOCTH IPSIMOU U IIJIOCKOCTH

I'eomerprueckue 3a1a4n Ha BBIYUCIICHUE U I0KA3aTENBCTBO,
CBA3aHHBIC C [1APAJLIEIBbHOCTBIO NPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHne ceuenus, MPOXOASIIETO Yepe3 JaHHYIO IIPSMYIO Ha
4YepTekKe U NapajlIe]IbHOIO APYrod npsiMoil. Pacu€r oTHOIIEHMI

33

[TapannensHast NpOEKUHs, IPUMEHEHHUE JJISI HOCTPOCHHS CEYEHUI
KyOa u napayuienenunena. CBoicTBa MapaieNenurneia i MPU3MbI

34

35

[TapannensHble ockocTy. [Ipu3Haky napanienbHOCTH ABYX
IJIOCKOCTEN

Teopema o0 mapamienbHOCTH U €IUHCTBEHHOCTHU IUIOCKOCTH,
MIPOXOAAIIECH Yepe3 TOUKY, HE IIPUHAJICKALLYIO JaHHOU
IJIOCKOCTH U CIEACTBHS U3 HEE




CpoiicTBa napajjICJIbHbIX IIOCKOCTEH: O nmapaljiICJIbHOCTH

36 NPSIMBIX TIEPECEUCHHS ITPU NIEPECCUCHUH BYX MapauIeIbHBIX 1
IJIOCKOCTEH TpeThen
CBoiicTBa mapajuIeNIbHBIX TUIOCKOCTEH: 00 OTpe3Kax

37 napajieIbHBIX MPSMBIX, 3aKHIOQéHHb£X MEXy apajieTbHbIMU 1
IUIOCKOCTSIMU; O IIEPECEUCHUHU IPSAMOM ¢ IBYMsI lTapauIeIbHBIMU
TUIOCKOCTSIMHU

38 [ToBTOpenue: Teopema [Tudaropa Ha miockocTu 1

39 [ToBTOpEHUE: TPUTOHOMETPHSI MTPSIMOYTOIBHOTO TPEYTOJIbHUKA 1

40 CaoiicTBa Ky0a U IPSIMOYTOJILHOTO TapajuIeIICIHITe a 1

11 Beruuciienue JUinH OTPE3KOB B KyOe U MPSIMOYTOJILHOM 1
napauiesienumne e

42 [lepnenuKyISIpHOCTD HpﬁMofl n mockocty. [Ipnu3nak 1
NEePIEHAUKYJIIPHOCTH MIPSIMOI U IJIIOCKOCTH

43 [leprieHAUKYIAPHOCTD np;IMofI U mockocTu. [Ipu3nak 1
MEPIIEHAUKYISIPHOCTH MPSIMOI U TUIOCKOCTH
Teopema o CylIecTBOBaHUU M €JMHCTBEHHOCTH MPSIMOA,

44 IPOXOAAIIEH Yepe3 TOUKY IPOCTPAHCTBA U MEPIEHUKYISPHON K 1
TUTIOCKOCTH

45 [T1ockocTH ¥ NEePIeHANKYIISIPHBIE UM TIPSIMbIE B MHOTOTpaHHHKaX 1

46 [TnockocTy U nepneHAUKYISIpHbIE UM PSIMbIe B MHOTOIpaHHUKaX 1

47 [lepnienaukynsp u HakinoHHas. [locTpoeHne nepneHuKyspa u3 1
TOYKH Ha MPSIMYIO

48 [Neprienukysip u HakoHHas. [locTpoeHne epneHIUKYIsIpa U3 1
TOYKHU Ha MPSIMYIO

49 Teopema o Tpéx nepneHAUKYIApax (MpsiMas ¥ oOpaTHas) 1

50 Teopema o Tpéx nepneHAUKYIApax (MpsiMas ¥ oOpaTHas) 1

51 YTroa Mexay CKpeluBaOIIMMUCS TPSIMbIMU 1

59 [Touck neprneHAuKyIIpHBIX HPAMBIX € MOMOIILBIO 1
NEPIEeHANKYIISPHBIX TUIOCKOCTEH

53 OpToroHanbHOE IPOEKTUPOBAHUE 1




[Toctpoenue ceuenunii kyoa, MpU3MbI, IPABUIILHON MHPAMUIBI C

>4 IIOMOILIBI0 OPTOrOHAJIBHON TPOEKLIMHU

55 ITocTpoenue ceuenuit Ky6ua, IIPU3MBI, IPABUIIBHONU MIUPAMU/IBI C
IIOMOIIBK) OPTOTOHAJIBHON MPOEKIINU

56 CummeTpHs B IPOCTPAHCTBE OTHOCUTENIBHO IJIOCKOCTH.
[limockocTn cUMMETpHUIl B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHIuKyJISIPHOCTH IPSMOM U INIOCKOCTH KaK
CJIeJICTBHE CUMMETPUHU

58 [IpaBunbHBIE MHOTOIPaHHUKHU. Pacy€T paccTOsTHUI OT TOYKHU 110
IIOCKOCTH

59 [IpaBunbHBIE MHOTOIPaHHUKHU. Pacy€T paccTOsTHUI OT TOYKHU 110
IIOCKOCTH

60 Crnioco6s1 OIyCTHTD NEPICHAMKYIIPBI: CAMMETPHS, CABHI TOUKH
10 NapaJIeIbHON MPSAMOI

61 CrBur 1o HenapayIeIbHOU MPSMOM, U3MEHEHHE PACCTOSTHUI

62 KOHTponLHVa;I paboTta "B3a1/11\'/‘1H0e PacCIIONI0KEHUE NIPSAMBIX U
IJTIOCKOCTEM B MPOCTPAHCTBE
[ToBTOpEHME: YTOa MEXKIY NPSIMBIMU HA TJIOCKOCTH,

63 TPUTOHOMETPHS B IIPOU3BOJILHOM TPEYIOJIbBHUKE, TEOpEMA
KOCHUHYCOB

64 [ToBTOpEHME: Yroa MeXAy CKPELIMBAIOMIUMUCS NIPSIMBIMU B
MPOCTPAHCTBE

65 ['eomeTpuyeckre MeTO bl BEIYUCIEHUS YIJIa MEXIY MPSIMbIMU B
MHOTOI'paHHUKaX

66 JIByrpanusblii yroy. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAHHOIO yriia

67 [TepnienaukynspHbIE IVIOCKOCTH. CaoiicTBa B3aIMHO
MEePIECHANKYIISIPHBIX INIOCKOCTEHN
[Ipu3Hak nepneHaANKYJIAPHOCTH IUIOCKOCTEN; TeopemMa O psIMOi

68 [IEPECEUCHUS ABYX IUIOCKOCTEN MEPIIEHANKYISPHBIX TPEThEN
IIJIOCKOCTH

69 [IpsiMoyTONBHBIN MapasuieenuIe; Kyo; N3MepeHus, CBOMCTBA

MMPpsAMOYT'OJIBHOTO MapaJuICIICIIUIICAA




TeopeMa 0 JuaroHajiv mpsAMOYIOJbHOI'O IapauICIICIIMIICaa 1

70 . 1
CIICICTBUE U3 HEE

71 CrepeoMeTpuyecKre U MPUKIIaIHbIC 331a4H, CBI3aHHBIE CO 1
B3aMMHBIM PACIOJIO0XKEHHUEM MPSAMBIX U INIOCKOCTH

79 IToBTOpEHue: CKpeluBaroIMecs NpsMble, NapaleIbHbIe 1
IUIOCKOCTH B CTAHJAAPTHBIX MHOTOTPAHHUKAX
[Tapa mapamienpHBIX MIOCKOCTEH Ha CKPEUTMBAIOIINXCS IPSIMBIX,

73 paccTosiHUEe MEXAY CKPELIMBAIOLMMHCS IPSIMBIMU B IPOCTBIX 1
CUTYyalHUsx

74 PaccrosiHre OT TOYKH /10 MIIOCKOCTH, PACCTOSIHUE OT TPSMOM 710 1
IJIOCKOCTH

75 Brrauciienue paccrostHui MENTY CKPEILMBAIOIMMHCS TIPAMBIMA C 1
MIOMOILBIO NEPIEHIUKYIISPHON MJIOCKOCTH
TpéxrpanHblil yroi, HepaBeHCTBA AJIsl TPEXIPAHHBIX YIJIOB.

76 Teopema [Iudaropa, TeopemMbl KOCHHYCOB M CUHYCOB IS 1
TPEXTPAHHOT'O yIiia

77 DneMeHTHl cPepruuecKoil reOMeTpUH: reoIe3nIecKre JIMHUM Ha 1
3emie

78 KonTpomnbHas padota "Yrisl u paccrosHus" 1

79 VYTIBI ¥ pacCcTOSIHUS 1

80 [Mupamupa. Buael nupamua. [IpaBunsHas nupamuia 1

81 [Tpusma. Ilpsimas u HakIoHHast pu3Mbl. [IpaBuiibHas npu3mMa 1

82 [TpsiMoil mapasuienenunes, NPSMOYTOJIbHBINA apajieNnenune], Kyo 1

83 Brinykiible MHOrorpanHuku. Teopema Oitsiepa 1

84 Brinyxiible MHOrorpanHuku. Teopema Oitnepa. [IpaBunbHble 1 1
MIOJTYTIPABHIIbHBIE MHOTOTPAHHUKH

85 MHororpaHHUKH 1

86 [ToHATHE BEKTOPA HA MJIOCKOCTU U B IPOCTPAHCTBE 1

87 CymMa BEKTOpOB 1

88 Pa3zHOCTH BEKTOpPOB 1

89 [TpaBwiio mapannenenumnena 1




90 YMHOXEHHE BEKTOpa HA YHCIIO 1
91 Pa3J10v>KeHI/Ie BEKTOpa 110 0a3ucy TpEX BEKTOPOB, HE JISKAIIHX B 1
OJTHOM TMJIOCKOCTH
92 CkansipHOE TTpOU3BEICHUE 1
93 Brruuciienue yria Mexy BEKTOpaMH B IPOCTPAHCTBE 1
94 Konrponbnas padora "Muororpanauku. Bekropa" 1
95 [Ipocreiimme 3aga4u ¢ BEKTOpAMHU 1
96 [Ipocreiimme 3aga4u ¢ BEKTOpAMHU 1
97 [Ipocreiimme 3aga4u ¢ BEKTOpAMHU 1
98 O000111eHIE U CUCTEMATH3aIlUs 3HAHUH 1
99 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
100 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
101 Wrorosas KoHTpoOJIbHAsT paboTa 1
102 O0001IeHNEe U CHCTeMAaTH3aINs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KosaunuyectBo 4yacos DJIEeKTPOHHbIE
ara uuppoBbIe
Nen/m - Tema ypoxa Bcero Kontpoanbie lzalsyqennﬂ Oﬁlt)lZEOBaTeJILHLIe
padoTshI pecypeb
1 [ToBTOpenue Temsl "KoopinHaThl BEKTOpa Ha MIIOCKOCTH U B 1
npocTpaHcTBe"
2 [ToBTOpenue Temsl "CkaliipHOE IPOU3BEAECHUE BEKTOPOB" 1
3 [ToBTOpeHue TeMbl "BbluncieHne yria Mex/y BeKTOpamMH B 1
npoctpaHcTae”
4 [ToBTOpeHue Temsbl "YpaBHEHUE TIPSMOI, MPOXOAIICH Uuepes3 1
BE TOYKHU"
5 VYpaBHEHHE IITIOCKOCTH, HOPMailb, YPaBHEHUE IIJIOCKOCTH B 1
oTpe3Kax
6 YpaBHEHME IIJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B 1
oTpe3Kax
7 BekropHoe npou3sBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE MPOrpaMMHUPOBAHUE 1
9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE TPOrpaMMHUPOBAHUE 1
10 AHaJIUTHYECKHE METO/Ibl pacuéTa yriia Mexay IpsMbIMU B 1
MHOTOIPAaHHHUKAX
11 AHaJIUTHYECKHE METO/IBI pacuéTa yriia MeXay IIOCKOCTSMHU B 1
MHOTOIPAaHHHUKAX
12 @Popmysa pacCTOSIHUSI OT TOUKH JI0 TNIOCKOCTH B KOOPAMHATAX 1
13 HaxoxxeHre paccTossHUi OT TOUKHU A0 TIIOCKOCTH B KyOe 1
14 Haxoxcz[eHIEe paccTosHUM OT TOYKHU A0 IUNIOCKOCTH B 1
MIPaBUJIbHON MHUpamMuie
15 AHamMTAYECKasi TEOMETPHS 1
16 CedeHust MHOTOTPAHHUKOB: CTaHIAPTHBIC MHOTOTPAHHUKH 1
17 CeueHust MHOTOIPaHHUKOB: METO/I CJIEJIOB 1




Ceuenus MHOI'OI'PAaHHUKOB: CTAaHAAPTHBIC ITIJIOCKOCTH,

18 nepeceyeHust MPSIMBIX U IIIOCKOCTEH .

19 [NapannenbHble TPSMbIEC U TUIOCKOCTH: MapaJuIeIbHbIE CEUEeHUS 1

20 [NapannenbHbie TPSIMbIE U TNIOCKOCTH: Pacy€éT OTHOILICHHH 1

21 [NapannenbHbie TPSIMbIC U TUIOCKOCTH: YIIIBI MEXKIY 1
CKPELMBAOILUMUCS NPSIMBIMU
[lepnieHIUKyIIpHBIE PSIMBIE U IUIOCKOCTHU: CTaHAAPTHHIE

22 napsl MEPIEHANKYISIPHBIX TUIOCKOCTEH M MPSIMBIX, CHMMETPHH 1
MHOTI'OI'PaHHHUKOB

23 [eprienAuKyIApHBIE IPSMBIE U ITIOCKOCTH: TEOPEMa O TPeX 1
HepIeHIUKYIsIpax

24 [lepnieHIMKyNIsIpHBIE MPSIMBIE U IUIOCKOCTHU: BBIYMCICHUS UIMH 1
B MHOTOTPaHHHUKAX

o5 [ToBTOpEHue: muonaam MHOTOYTOJIBHUKOB, ()OPMYJIBI JUIs 1
ioniaied, cooopakeHus moaoous

2% [ToBTOpEHMeE: MIOIIA M MHOTOYTOJILHUKOB, (DOPMYJIBI IS 1
TJI0IAJIEH, COOOpaXKeHUsI IO 100Mst

97 [ToBTOpEHUE: MIIOIIAa A MHOTOYTOJIBHUKOB, (POPMYIIbI SISt 1
iomiaied, cooopakeHus moaoous

28 [Tnomaau ceyeHnit MHOTOTpaHHUKOB: MJIOLIA I 1
NIOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, COOOpakeHus MoA00us

29 [Tnomany ceyeHnit MHOTOTpaHHUKOB: TUTOIIAAN 1
MOBEPXHOCTEH, pa3pe3aHusi Ha YacTH, COOOpakeHUs Mo100us

30 KoHTtponbHas pa6"oTa "[IoBTOpEHNE: MHOTOIPAHHHUKH, CEUECHHMS 1
MHOT'OI'PaHHUKOB

31 O61éM Tena. OObeM MPSIMOYTOJIBLHOTO MapajlieNenunea 1

30 3anaum 00 yABOEHHHM Ky0a, 0 KBajpaType Ky0a; 0 TPUCEKLIUU 1
yria

33 CrepeomeTpudecKue 3a/1a4u, CBI3aHHBIE ¢ 00bEMOM 1
IPSMOYTOJILHOTO Mapajuiesienunena

34 [Tpuknagabie 3a1a4n, CBSI3aHHBIE C BRIYMCICHUEM 00bEMa 1




IMPAMOYT'OJIBHOI'O IMapauICIICIIUIICaa

35 O0BEM IPSIMON MPU3MBI 1

36 CrepeoMeTpHuuecKue 3aJjaui, CBI3aHHbIE C BHIYMCICHUEM 1
00BEMOB NPSAMOM IPU3MBI

37 [IpukiiagHblie 3a1a4u, CBSI3aHHbBIE ¢ 00BEMOM MPSIMOI IPU3MBI 1

38 Brrurcnenue 00bEMOB TeJ ¢ TOMOIIBIO OMPENCIEHHOTO 1
uHTerpaa. O6bEM HaKJIOHHOM MPU3MBI

39 Brruucnenue o0EMOB TEJ C TOMOIIBIO ONIPEAECTEHHOTO 1
uHTerpana. O6bpEM TUpaMuIbI

40 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHU/T 1
C 00IIUM yTIIOM

a1 ®opmyna 06bpéMa upamuiel. OTHOIIEHHE 00BFEMOB THPAMHUT 1
¢ O0IIKUM yTIIOM

42 CTepeOMe”EqueCKHC 3a/1a4yd, CBA3aHHbIE C 00bEMaMU 1
HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHuueckue 3aaul, CBA3aHHbIE C 00bEMaMuU 1
MTUPAMU/TBI

44 [Tpuxnanueie 3anaun no reme "OO0BEMBI TeNn", CBI3aHHBIE C 1
00BEMOM HAKJIOHHON TIPU3MBI

45 [Tpuxnanueie 3anaun no reme "OOBEMBI TeNn", CBI3aHHBIE C 1
00BEMOM TTUPAMUIBI

16 [Ipumenenue 06bEMOB. Beruncienue paccTossHust 10 1
IJIOCKOCTH

47 KonTtponbHas padora "O6béM MHOrOrpaHHuka" 1

48 L[I/IJ'II/IHI[pI/I‘-IeCKai{ MIOBEPXHOCTh, 00pa3yroIue 1
LUIMHJIPUYECKON OBEPXHOCTH

49 Humuuap. [psamoit kpyrosoi nunuHAp. [lnomans 1
MOBEPXHOCTH IMIIMHPA

50 KoHnueckasi moBepXHOCTh, 00pa3yroIue KOHNYECKON 1
nosepxHoctu. Konyc

ol Ceuenne KoHyca IJIOCKOCTBIO, MApAJIEIbHON MJIOCKOCTH 1




OCHOBAHMHA

Yceu€nnsiii konyc. M300pakeHre KOHYCOB U YCEUEHHBIX

52 1
KOHYCOB

53 [Tnomaas GOKOBOM MOBEPXHOCTH U IMOJTHON TOBEPXHOCTH 1
KOHyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH M MOJTHON MOBEPXHOCTH 1
KOHYcCa

55 CrepeoMeTpHuecKre 3aa91 Ha ZI0Ka3aTeNLCTEO 1 1
BBIUKCJICHHE, TOCTPOCHUEM CEUCHUN IIUIMHIIPA, KOHYyCca

56 CrepeoMeTpHUuecKre 3aJa91 Ha ZI0Ka3aTeNLCTEO 1 1
BBIUKCJICHHE, TOCTPOCHUEM CEUCHUN IIUIMHIIPA, KOHYyCca

57 [Tpuknagubie 3a0a91, CBSI3aHHBIE C [MJIMHIPOM 1

58 [TpuknagHbie 3a1a91, CBSI3aHHBIE C [MJIMHIPOM 1

59 Cdepa u map 1

60 [Tepeceuenue chepsl u mapa c nmiaockocteio. Kacanue mapa u 1
chepsl IockocTh0. Bug u n3obpaxeHue mapa

61 [Tepeceuenue cdephl u mapa ¢ MWIOCKOCThIO. Kacanue mapa u 1
cdepsl NIOCKOCThIO. By u n3obpaxenue mapa

62 VYpasaenue chepsl. [Ltomans chepsl u e€ gacrei 1

63 Cummerpus cepsl 1 mapa 1
CrepeoMeTpHUECKHE 33]Ja4H Ha JOKA3aTeIbCTBO

64 BBIUKCJICHHE, CBSA3aHHBIE CO ChEepoit U mapoM, TOCTPOSHUEM 1
UX CEYEHUH IIOCKOCTBIO
CrepeoMeTpHUECKHE 33]Ja4H Ha JOKA3aTeIbCTBO H

65 BBIUKCJICHHE, CBA3aHHbBIE CO CEepoit U MapoM, TOCTPOCHUEM 1
UX CEYEHUH IIOCKOCTHIO

66 [TpuknamHbIe 3a1a49u, CBSI3aHHBIE CO CHEPO U IapoM 1

67 [ToBTOpEHUE: OKPYKHOCTH HA TIIOCKOCTH, BBIYUCICHUS B 1
OKPY>KHOCTH, CTaHapTHBIC IO 100U

68 PaznuuHpie KOMOMHAITMHN TEJ BpalEHUsI U MHOTOTPAHHUKOB 1

69 3amaun o Teme "Terna ¥ MOBEpXHOCTH BpaIieHus " 1




70 3amaun o Teme "Terna ¥ MOBEpXHOCTH BpamieHus " 1
71 Kontposbhas padota "Tena u mOBEepXHOCTH BpamieHus" 1
72 O0BeM muuHapa. Teopema 06 00bEME MPSIMOTO MIIHHIPA 1
73 Brruncnenune 06bEMOB Tell ¢ TOMOIIBIO OMPeIeIEHHOTO 1
uHTerpana. O0bEM KoHyca
74 [Tnomraau 60KOBOY U MOTHON TOBEPXHOCTH KOHYCA 1
75 CrepeoMeTpHuuecKue 3aja4ui, CBI3aHHbBIE C BBIYHCICHUEM 1
00BbEMOB IWJIMH/Ipa, KOHYCa
76 HpI/IKJIaLIHBIGVSaI[al'{I/I 1o Teme "OO0bEMBI U IITOIATN 1
MOBEPXHOCTEH Tel
O06béM 1mapa u mapoBoro cexkropa. Teopema 06 00bEME mapa.
77 [Tnomans chepsl. CrepeomeTpudeckre 3a1a4n, CBI3aHHBIC C 1
BBIUKCIICHHEM 00BEMOB IlIapa, IAPOBOTO CErMEHTA U
IIaPOBOTO CEKTOpa
[Tpuknanueie 3agaun mo Teme "OO0bEMBI TeN", CBA3aHHBIE C
78 00BEMOM 11apa U MI0Imaab0 chepbl. COOTHOIIEHUS MEXKIY 1
TJIOMIAIMU TTIOBEPXHOCTEN U 00bEMaMK MOJOOHBIX TEl
[TonoOubIe Tena B mpocTpanctse. M3Menenue o6bEMa npu
79 nonobun. CtepeoMeTpuyecKre 3a7auu, CBI3aHHbIE C 1
BBIYHCIICHHEM 00BEMOB TEJ U TJIOIIA IeH TOBEPXHOCTEN
80 KOHTpOJ‘IBHaS'I' pabota "[Inomanyu moBepXHOCTH U 0OBEMBI 1
KPYTJIBIX TEJ
81 JBuxenus npoctpancTBa. OtoOpakenus. J{BrxkeHus u 1
paBeHCTBO (uryp. OOIHe CBONCTBA ABHKEHUN
82 Bunb! nBmkeHunit: mapanienbHblil IEPEeHOC, IIEHTpaIbHas § 1
CUMMETPHS, 3epKabHasi CHMMETPHS, IIOBOPOT BOKPYT MIPSIMOI
83 [TpeoOpazoBanus mogobus. [psimas u chepa Ditnepa 1
84 ['eomeTpuyeckue 3a1a4n Ha MPUMEHECHHUE JIBUKECHUS 1
85 BekTopsI B TpocTpaHCTBE 1
86 Ob6o6maromee noropenre 11 MoHATHH 1 METOJIOB Kypca 1

reomerpun 10—11 kmaccoB, cucremaTu3aius 3HaHHI:




"[TapannenbHOCTh NPSIMBIX U TUIOCKOCTEN B MPOCTpaHCTBE"

O6o06matomee moBTopeHue 11 MOHATHI 1 METOJIOB Kypca

87 reomerpun 10—11 knaccos, cucremMaru3anys 3HaHHM:
"BekTopsl B npocTpaHcTse"
O6o06matomee moBTopeHue 11 MOHIATHI 1 METOJIOB Kypca
88 reomerpun 10—11 kiaccoB, cuctemMaTu3anus 3HAaHUMA:
"BekTopsbl B npocTpaHcTse"
O6o6maromiee nopropenue 11 moHsTHI U METOAOB Kypca
89 reomerpun 10—11 xmaccoB, cucremaruzanusi 3HaHu: "OO0beM
MHOTOTpaHHUKA"
O6o6mmaromiee nopropenue 11 moHsTH U METOZOB Kypca
90 reomerpun 10—11 xmaccoB, cucremaruzanusi 3HaHu: "O0beM
MHOTOTpaHHUKA"
O6o6maromee nopropenue 11 MoHSATHI U METOZOB Kypca
91 reomerpun 10—11 kiaccoB, cuctemMaTu3anus 3HaHUMH:
"Ilnomany MOBEpXHOCTU U 0OBEMBI KPYTIIBIX TEN"
O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca
92 reomerpun 10—11 knaccos, cuctemarn3anys 3HaHHUM:
"Ilnomany MOBEpXHOCTU U 0OBEMBI KPYTIIBIX TEN"
93 Hrorosast KoHTpOJIbHAS paboTa
94 O00011IeHNE U CUCTEMATU3ALMs 3HAHUN
95 [ToBTOpenue, 0600IIEHNE U CUCTEMATH3AIUS 3HAHHUI
Ucropus pa3BuTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B
96 Pa3BUTHH COBPEMEHHBIX HHXCHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTUH
Ucropus pa3BuTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B
97 Pa3BUTHH COBPEMEHHBIX HHXKCHEPHBIX H KOMITBIOTEPHBIX
TEXHOJIOTUH
Ucropus pa3BuTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B
98 Pa3BUTHU COBPEMEHHBIX WHKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTUH
99 HcTopust pa3BUTHSI CTEpEOMETPUHN KaK HAYKU U €€ poJib B
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Pa3BUTHHM COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B
pPa3BUTHUU COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B
pPa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTH

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKHU U €€ POJIb B

Pa3BUTUM COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME
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