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PABOYASA ITPOT'PAMMA
y4e0HOro npeamera
«I'eomerpus. Yriy0JeHHbIN YPOBEHb»

YpoBeHb cpeaHero 001mero 00pa3oBaHus



INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
00pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3y4EHUs AUCHUILUINH €CTECTBEHHO-HAayYHOU
HalpaBIEHHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukina. Ilockosbky joruyeckoe MbIIUICHHE,
dopmupyeMoe TpH HM3YYCHUH OOYYArOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS NPU PEIIEHUH 3a]lad €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHust mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOa€HHOM ypOBHE —
pa3sBUTHE WHIUBHyalIbHBIX CIIOCOOHOCTEH OOy4arolMXCsl MpPU H3YyYEeHUM TIEeOMETpUH, Kak
cocTaBJIAIOLIeH NpeaMmeTHON obOnactu «MaremaTnka U MHGOpMaTHKa» yepe3 obecreyeHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX T€OMETPUYECKHMX 3HAHUM U
NeHCTBUH, CeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, pPacCIIUPSIFOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SBJISIOTCS:

pacumpeHue npeACcTaBICHUs O TEOMETPHH KaK YaCTH MUPOBOH KYJIbTYpPHI U (HOPMUPOBAHHE
OCO3HAHMsI B3aUMOCBSI3U TEOMETPUH C OKPYKAIOIIUM MUPOM;

¢dbopMHpoBaHHE NPEICTABICHHUS O INPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MaTeMaTUYECKHUX MOJEIISX, O3BOJISIONINX OMUCHIBATh U U3Y4aTh Pa3HbIE ABJICHUS OKPYKAIOLIETO
MUpa, 3HaHUE MOHATUHHOTO anmnapara 1o pasaeny «CtepeomMeTpus» yueOHOro Kypca reOMeTpHH;

(dbopmMHpoBaHUE YMEHHS BJaJIeTh OCHOBHBIMHU IMOHATHUAMU O MPOCTPAHCTBEHHBIX (QUTypax U
UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (GOpMyl M yMEHHE WX MPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEKax, MOJENIAX U B pEallbHOM MHpE
MHOTOTPaHHMKH U T€Ja BPAIEHUs], KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopmupoBaHue IIOHMMaHUs  BO3MOXHOCTHU AKCHOMaTHUYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU TPU IPOBEIECHUU
pacCyXIEHUI;

dopMHpoBaHHE YMEHHs BIAJETh METOJAMHU JI0OKa3aTeNbCTB M AJITOPUTMOB pEIlEHUs,
YMEHMSI MX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE pACCYKIEHUS B XOAE pPELICHUS
CTEpEOMETPUYECKUX 33Jady U 3aJad C [PaKTHUECKUM cojepkaHueM, (popMmupoBaHUE
IpEJCTaBICHUsT O HEOoOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHUM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCUOMAaTUKHU B ITPOBEJEHUH I€AYKTUBHBIX PAaCCYyXICHU;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaronuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUIEHUSI, UHTEpEca K U3YYEHUIO T€OMETPHH;

¢dopmupoBaHrue (HYHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: yMEHHS
pacrio3HaBaThb MPOSBICHHUS T€OMETPUYECKUX MOHATHI, 00bEKTOB M 3aKOHOMEPHOCTEH B peabHbBIX
KM3HEHHBIX CHUTyallUAX M TP HU3YYECHUH JPYTUX Y4EOHBIX IPEIMETOB, IPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJEIUPOBAHUS PEATbHBIX CHUTYyalluid, HCCIEAOBAHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIU [T0JIyYEHHBIX PE3YJIbTATOB.



OCHOBHBIMU COJIepKaTeIIbHBIMH JTUHUAMHU yaeOHOTO Kypca «I'eomerpus» B 10—11 kimaccax
aBIsitOTCs: «lIpsiMble M TIOCKOCTH B MPOCTpaHCTBE», «MHOrorpaHHuKn», «Tena BpameHus»,
«BeKTophI 1 KOOPIUHATHI B IPOCTPAHCTBEY, «J/BHIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelIeBaHTHBIMU T€OMETpUU Ha yriayOnéHHoM ypoBHe oOyueHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHHUH
pacripeiesisieTcsi He TOJIBKO 10 COJIepKaTeIbHBIM JIMHUSAM, HO | 110 rojiaMm o0yuenus. Copepikanue
o0pa3oBaHusi, COOTBETCTBYIOIIEE MPEeIMETHBIM pe3yibTaraMm ocBoeHusi denepanbHoil padoueit
IPOrPaMMBl, pacipeIeIEHHBIM 10 ToAaM 00 y4eHusl, CTPYKTYPUPOBAHO TAKUM 00Pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPUHIIUITHAIBHEIM BOIIPOCAM 00YyJaroIuecs o0pamaiuch HEOJHOKPATHO. DTO
MO3BOJIICT ~ OPraHMW30BaTh  OBJAJACHHEC TCOMETPUYCCKUMHU  TOHSATUSMH H  HABBIKAMHU
MOCIIEA0OBATENbHO U MOCTYNATENBHO, C COOMIOACHUEM MPUHIUIA MPEEeMCTBEHHOCTH, & HOBBIC
3HAHUS BKJIIOYATh B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPECTABICHUN 00yUYaroINXCcs, pacupsis
U yrayOusis e€, o0pa3ys mpoYHbIE MHOYKECTBEHHBIE CBSI3H.

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

co3marh ycnoBus s nuddepeHnmanuu  00ydeHHs, MOCTPOSHUS WHAWBHIYaTbHBIX
o0pa3oBaTeNbHBIX NporpammMm, O0O€cneyuTh YrayOn€HHOE M3yYyeHUE TEOMETPHUH  Kak
COCTaBIIAIONIECH yueOHOTO mpenmMeTa «MaremaTukay;,

HOJATOTOBUTH OOYUYAIOMIMXCSl K MPOJOJDKCHUIO M3YYCHUS MATEMAaTHKH C Y4ETOM BBIOOpa
Oynymeii npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKIY OOIIMM U MpodecCrOHATbHBIM
o0Opa3oBaHHEM.

Ha usyuenue yue6Horo kypca «I'eomerpusi» Ha yriay0si€HHOM ypoBHE oTBoANUTCs 204 vaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 gaca (3 yaca B Henemio).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpelnBaOmuUXcs OpsAMbIX. [lapanenbHOCTh IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: IapajuleibHbIE IPAMBIE B IIPOCTPAHCTBE, NAPAUIEIbHOCTb TPEX
IPSAMBIX, APAUICIBHOCTh NPSIMOM M IIOCKOCTH. [lapayuienbHOE W LEHTPAIBHOE
IpOEeKTHpOBaHue, n3odpaxxkenue ¢uryp. OCHOBHbIE CBOMCTBA MApajIeIbHOTO POEKTUPOBAHMSL.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXIYy NPSAMBIMH B IPOCTpaHCTBE. llapaiienbHOCTh IIIOCKOCTEH: NMapajuleabHbIE IIIIOCKOCTH,
CBOICTBa MapaienbHbIX II0CKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbI HA IIOCKOCTH:
TETpa’ap, NapajljIeJICIUIIE], IOCTPOCHUE CEYCHUN.

IlepneHAUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IpPsAMBIE B
IIPOCTPAHCTBE, NPSMBbIE IMAPAUICIBHBIE W IEPHEHAUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEPNEHAUKYJIIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHANKYIISIPHON IUIOCKOCTH.
OproroHanbHOe npoekTupoBaHue. llepneHauKynsp M HaKIOHHBIE: PacCTOSHUE OT TOYKU N0
IUIOCKOCTH, PAacCTOSHHUE OT MpsIMOM [0 IUIOCKOCTH, HPOEKIMs (UIypbl Ha IJIOCKOCTD.
IlepneHquKyISIPHOCT TUIOCKOCTEH: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIocKocTer. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBINA YIOJ1, IMHEWHBIN
yroJl JBYIpPaHHOro yria. TpéxrpaHHbli M MHOTrorpaHHble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOrorpaHHoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOTO YIIA.

MHuororpanHuKu

Byl MHOTOTpaHHUKOB, pa3BEPTKA MHOrOrpaHHukKa. [Ipusma: N-yronpHas npusma, npsmas
U HakJIOHHasT Npu3Mbl, OOKOBasi W TIOJHAs TOBEPXHOCTh Mpu3Mbl. llapannenenunen,
NPSIMOYTOJIBHBIA MapajuleNIeNIuNel W ero cpoWcrBa. KpaTyailluime Nyt Ha NOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpancrBenHas Teopema Iludaropa. ITupamupma: n-
yrojipHasi NUpaMuia, NpaBUiIbHas U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
MpaBUIBbHON TNUpamubl. [IpaBuiIbHBIE MHOTOTpAaHHHKH: IMPAaBHIbHAs NpPHU3Ma M IpaBUIbHAs
NUpaMu/Jia, MpaBUIIbHAS TPEYTOJIbHAS TUPaMKJia U TPaBUIIbHBIN TeTpasp, KyO. [Ipencrasnenue o
[IPaBUJIbHBIX MHOTOIPAaHHUKAX: OKTadp, JOAEKAd AP U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60okoBoi
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, TUIOIIA/1b OCHOBaHMI, TeopeMa 0 O0KOBOM
MOBEPXHOCTU NpsAMOM mpusMbl. [Inomans GOKOBOM MOBEPXHOCTU M MOBEPXHOCTU MPABUIBHON
IpaMUbl, TEOPEMA O IUIOIAAN YCEUYEHHON TUPaMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TNPaBUIBHOM MHOTIOIPDAaHHHKE: CHMMETPHUS MapajuIe]ICUIEend, CHUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIIbHON NMUPAMHMIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO



BEKTOPOB. JICHCTBHS C BEKTOpPAMH: CIIOKEHHWE W BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKMX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha uncio. CBOMCTBA c10KeHUs BEKTOpOB. CBOICTBA YMHOXKEHUS
BEKTOpa Ha 4uci1o. [ToHsaTHE KOMIUTaHapHBIE BEKTOPHI. [ [pr3HaK KOMIIIIaHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3IoKEHHMM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsamoyronbHas cuctema koopauHaT B npocrpancTse. Koopaunats! Bekropa. CBA3b
MEXJly KOOpJMHATaMM BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MeXIy Bekropamu. CkanspHOe
IIPOU3BEJICHUE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[ToHsATHS: UMIMHAPUYECKAs TOBEPXHOCTh, KOHWYECKAs IOBEPXHOCTh, chepuueckas
IOBEPXHOCTh, 00pa3ylolIMe NOBEpXHOCTE!. Tena BpaleHus: IMINHIP, KOHYC, yCeUEHHBINA KOHYC,
cdepa, map. B3aumHoe pacrnonoxkenue chepbl U MIOCKOCTH, KacaTelabHas IIIOCKOCTh K cdepe.
N300pakeHue Tes BpaleHus Ha TIockocTH. Pa3BépTka nnnuHapa u konyca. Cummerpust chepbl
U 11apa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajjenenunena U cieactsus u3 Heé. OObEM NpsMOM M HAKIOHHON NPU3MBI, LUIUHIPA,
nupaMuibl 1 KoHyca. OOBbEM 11apa v apoBOTr0 CETMEHTA.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIMHAD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIN TEJIO BPALICHHUSI.

[Inomanp MOBEpXHOCTH LMIMHApA, KOHYca, Iutomaas chepel u e€ yacteil. [logobue B
npoctpactBe. OTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue momodusi, romoreTus. PemieHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHUEM
CTEepPEOMETPUUECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHUMKOB W TEJd BpAIICHUS: CEYEHUs MWIMHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapayjielibHble OCHOBAaHHIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHMH: METOJ] CIIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TIIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMU. BEKTOpHOE yMHOXEHUE BEKTOPOB.
CBolicTBa BEKTOPHOrO yMHOXEHHs. IIpsmoyronpHass cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEeIIeHNU T€OMETPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

IBwxkenust mpoctpanctBa. OroOpaxkenus. JIBwkeHuss u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)KCHUH. Buabl NBM)KEHMI: NMapajuleIbHBIN IEPEHOC, LEHTpaJbHAas CHUMMETPUS,
3epKajibHasi CHMMETpUsI, TOBOPOT BOKPYT npsimoil. IIpeoOpazoBanus noxpodus. [psmas u chepa
Oiinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YT JTYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIEAYyp TpakJaHCKOTrO OOIIecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKOW MAaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JIOCTUKEHHSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEHl  pOCCHUHCKOro Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKH U AESTENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOUast 3CTETUKY MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PacCyKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM acleKTam
pa3IMYHBIX BHJIOB HCKYCCTBA,

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH MATEMATUYECKUE 3HAHMS B HHTEpEcax 3J0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATEIbHOCTHIO;,

6) TpynoBoe BocnnuTanue:

TOTOBHOCTH K TPYly, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, HHTEpEC K pa3iuuHbIM cepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccnrt W peamu3oBBIBAaTH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpPhl, TOHUMAaHWE BIHUSHUS COLHAIHHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
J100abHOTO XapaKTepa 3KOJIOTUYECKUX MpobiieM, OpueHTAIHsI Ha TPUMEHEHNE MaTEMaTHUYECKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 001aCTH OKpY KaroIlel cpeibl, IIIaHUPOBaHHE OCTYIKOB U OLEHKU
MX BO3MOKHBIX IOCIIEICTBUM JUIsl OKPYKAIOLLEH CPEJIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH W OOIIECTBEHHOW MPAKTHUKH, NOHUMAHHE MATEMaTHUECKOW 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.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBISBJIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE INPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
IOHATUH, OTHOWIEHUH MEeXAy MOHATUAMH, (HOPMYIUpPOBaTH ONpEAETICHUsS MOHATHIH,
yYCTAaHABJIMBATh CYHICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui O00OUICHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MpPeoOpa3oBbIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00I11e, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUYUsS B (akTax,
JaHHBIX, HaAOMIOAEHUSIX U  YTBEPXKICHMUSX, Mpeajararb KpPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHii;

JIeNIaTh BBIBOJBI C HMCIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSTEIBHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKAEHUH (TIPSIMBbIE U OT
OPOTHBHOTO), BBICTPAUBaTh aPryMEHTAllUI0, TPUBOJUTH MPUMEPHl M  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BbIOMpATh CIIOCO0 pelieHns yueOHo! 3a1auk (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHMUS,
BbIOMpaTh HanboJIee MOAXOAAIMINN C YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/IbCKue 1eHCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKUI HHCTPYMEHT MO3HaHU, (OPMYIHPOBATh
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHUPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTQHOBJICHHIO OCOOCHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJICHMS, IPOLECCa, BBISIBICHUIO
3aBHCUMOCTEH MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IIEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HaOJII0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEHHI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)KE BbIIBUIaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBIABIIATH JEPUIUTH HHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HAa BOIPOC U JJIS
peLIeHMs 3a]1a4u;

BbIOMpaTh MHPOPMALMIO W3 MCTOYHUKOB PpA3IMYHBIX THUIIOB, AaHAJIM3UPOBATh,
CHCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IIPEJICTaBICHHUS];



CTPYKTYPHPOBATh HH()OPMAILIUIO, TIPEJICTABIIATH €€ B Pa3IMYHBIX (hopMax, HIUTIOCTPHPOBATH
rpaduvecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO CHOPMYINPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelcTBUS

O0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHHM C YCIOBHSAMH M ICIISIMHU
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHCHhMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUA I10 XOI[y peHleHI/IH 3aJa4u, KOMMCHTI/IPOBaTB HOqueHHBIfI pe3yﬂBTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI IO CYHIECTBY OOCYKIaeMOW TEMBbI, MPOOIEMBbI,
pelaeMoi 3a/1auu, BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA IMOMCK PEIICHHMS, COMOCTaBIATh CBOU
CYXJICHUS C CYKICHUSMHU JPYTUX YYaCTHHKOB JUANOra, OOHApYKUBaTh Pa3JInyMe U CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'IHTB pe3yJII)TaTI)I pemeHI/m 3aJda4u, BKCHepI/IMCHTa, HCcCJIe10BaHUsA, HpOCKTa,
CaMOCTOSITEIILHO BRIOUPATh (POPMAT BBICTYIUICHUS C YIETOM 3aj1a4 MPE3ECHTANU U 0COOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBJIATh IUIAH, aJIFOPUTM pelIeHHs 3a/auyd, BBIOMpATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, SJMOIHOHAIbHBIH HHTEJVIEKT:

BJIaJIETh HAaBBIKAMU MTO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3yIbTaTOB, BIAAETh CIOCOOaMU CaMONIPOBEPKH,
CaMOKOHTPOJIS IIpoILecca U pe3ysIbTaTa pellieHrs MaTeMaTHUeCKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OILICHUBATh COOTBETCTBUE PE3Y/IbTaTa €I U YCIOBUSIM, OOBSACHATH MPUYUHBI TOCTHKEHUS
WIA HEJAOCTHXKEHHMS pe3yJbTaTOB JEATEIIbHOCTH, HAaXOIUTh OIMIMOKY, JaBaTh OIICHKY
nproOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON M MHIUBUAYAIbHONH pabOTHI MpH
pemieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHu3alMI0 COBMECTHOM pPabOTHI, paclpeleniTbh BHIbl padoT, JOrOBApHBATHCS, OOCYXIATh
MIPOIIECC U PE3YNbTAT pabOThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpYNMHOBBIX (opMax paboThl (0OCyXkaeHHsS, OOMEH MHEHUN, «MO3TOBBIE
IITYPMBI» M HHBIE), BBIITOJIHATH CBOIO YAaCTh paOOTHl M KOOPAUHUPOBATH CBOH ACUCTBUS C IPYTUMU
YJIeHAMHA KOMaHJbI, OLICHWBAaTh KAayecTBO CBOETO BKJaJa B OOLIMI TPOIYKT MO KPHUTEPHSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

IMPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:



CBOOOJIHO ONIEpUPOBATh OCHOBHBIMU MOHATHAMHU CTEPEOMETPUH NIPH PEIICHUH 33134 U
IIPOBEJCHUHY MATEMaTUYECKUX PACCYKICHUMN;

IIPUMEHATH aKCUOMBI CTEPEOMETPUM M CIEACTBUSA U3 HHUX IIPU  PELICHUU
TEOMETPUYECKUX 3a7ay;

KJIaccu(UIMPOBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B IIPOCTPAHCTBE, TNIOCKOCTEH B
IIPOCTPAHCTBE, NPAMBIX U IVIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH MOHSATHSIMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
IIPSIMBIMH B IIPOCTPAHCTBE, MEXAY MPSAMOM U IJIOCKOCTBIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

CBOOOJHO pACMO3HAaBaTh OCHOBHBIC BHJbl MHOTOTPAaHHHMKOB (TIpH3Ma, HUpPaMU/A,
HpSMOYTOJIbHBIN Mapasienenunes, Kyo);

KJIaccu(UIUPOBATh MHOTOTPAaHHHUKH, BEIOMPAsi OCHOBAHUS ISl KITACCHU(UKAIINH;
CBOOOJHO ONEpPUPOBATH MOHITHUSMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IJIOCKOCTBIO;

BBIINOJIHATH apajuieIbHOE, IEHTPAJIbHOE U OPTOrOHAIIBHOE TPOEKTUPOBAHNUE (PUTYp Ha
IUIOCKOCTb, BBIOJIHATH N300paXkeHUs (PUryp Ha MJI0CKOCTH;

CTPOUTh CEYEHHS MHOIOIPAHHUKOB Pa3IMYHBIMU METOJAMU, BBIIOJHATH (BHIHOCHBIE)
IUTOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIUMCIIATh IUJIOLIAAM IOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MOHpaMuja),
F€OMETPUUECKUX TeJl C MPUMEHEHHEM (OopMyT;

CBOOOJHO ONEpUpPOBaTh MOHATHUSAMU: CHUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh HU
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJHO ONEPUPOBATh MOHATHSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBIIIOJIHATH ACUCTBUSA HaJ BEKTOPAMU;

pemaTh 3aJadd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKHX OTHOLICHUM W HaxXOXKJEHUE
F€OMETPUYECKUX  BEJIMYMH, [PUMEHSS HW3BECTHbIE METOABl IIPU  PEIICHUH
MaTE€MaTUYECKMX 3a/1a4 NOBBIIIEHHOIO U BBICOKOTO YPOBHS CJI0KHOCTH;

MIPUMEHATH MIPOCTEUILNE TPOTPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a/1a4;

U3BJIEKaTh, IPEOOPa30BBIBATH M MHTEPIIPETHPOBATH HHPOPMALIUIO O IPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

IIPUMEHSATH [TOJIy4CHHBIC 3HAHUS Ha IIPAKTUKE: CPAaBHUBATh U aHAIIM3UPOBATH PEAJIbHBIE
CUTyallud, I[PUMEHATb W3Y4YCHHBIE [IOHATHSA B IIPOLIECCE IIOMCKA PELICHUS
MaTeMaTHYecKu cHOpMyTUPOBAaHHON MPOOIEeMbl, MOJETUPOBATh PEAlbHbIE CUTYalluu
Ha S3bIKE TE€OMETPHM, HCCIEN0BATh IOCTPOEHHBIE MOJEIN C MCIOJb30BAaHUEM
FeOMETPUUECKUX MTOHITHH 1 TEOpEM, arrapara alreopsl, penath NpakTUYECKue 3a/1a4H,
CBSI3aHHBIE C HAXO0XKJICHUEM I'€OMETPUYECKUX BEINYHH;

UMETb IPEACTABICHUS 00 OCHOBHBIX dTalax pa3BUTHS T€OMETPUM KaK COCTABHOM YacTh
byHaaMeHTa pa3BUTHs TEXHOJIOTHIA.

K xonmy 11 ki1acca o0yyaromuicss HAyYUuTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C IMIIMHAPHUYECKON, KOHUYIECKOW U
chepryecKkoi TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI IMTOTYUEHHS;

OTIEPHPOBATH TIOHSATHIMHU, CBSI3aHHBIMH C TEJIAMH BPAICHHS: WIHHIPOM, KOHYCOM,
chepoit u mapowm;



pacrmo3HaBaTh Teja BpaieHus (IIIMHIP, KOHYC, cepa U map) U 00BACHATH CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;

KJIACCHU(UITUPOBATh B3aUMHOE PACTIONIOKEHUE chephl U IIIOCKOCTH;

BBIUMCIISTh BEJIMYMHBI JIEMEHTOB MHOTOIPAaHHUKOB W TeNl BpalleHus, o00bEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
pUMeHEeHHEM (HOpMYIL;

CBOOOJHO OTNEPUPOBATH MOHSATUSIMU, CBI3AHHBIMU C KOMOMHAIUSAMH TEJ BPAIICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIN B cpepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHAsi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIUKCIISITH COOTHOIICHHS MEXAY IUIONIaIIMU MOBEPXHOCTEH U 00BEMaMU MOJOOHBIX
TEN,

n300paxarh H3ydyaeMble (DUTYpBI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU W3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHUS TEJ
BpallleHUs;

U3BIIEKATh, UHTEPIIPETHUPOBATH U IPEOOPA30BHIBATH HHPOPMAIUIO O TPOCTPAHCTBEHHBIX
reoMeTpuuecKux Gurypax, mpeAcTaBIeHHYIO Ha YepTexaxX U PUCYHKAX;

CBOOOIHO OMEPUPOBATH TIOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHATH OINEPalMK HaJ BEKTOPaMHU;

3aJaBaTh INIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOIl cUcTeMe KOOPAMHAT;

pemaTte TEeOMETPUYECKHE 3aJaud Ha BBIUKCICHHE YIIIOB MEXAY TMPSMBIMH U
IUIOCKOCTSIMHU, BBIYHCIICHUE PACCTOSHUH OT TOYKH JI0 IUIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHUH;

CBOOOJHO ONEPUPOBATH MOHSATUSMU, CBSI3aHHBIMU C JIBYKEHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBMXKCHUM;

BBITIOJHATh M300paKeHHsT MHOTOTPAHHUKOB M TeN BpallleHUs MPHU MapaieIbHOM
NepeHoce, eHTPAIbHON CUMMETPHUH, 3epKaIbHOH CUMMETPUHU, MIPH TTOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus 000N,

CTPOUTH CEYCHHUS MHOTOT'PAHHUKOB U TEJ BPALICHUS: CEUSHUS MIINHAPA (TTapaJIIeIIbHO
U TIEPIICHANKYJISIPHO OCH), CEUCHHSI KOHYca (TTapauIeTIbHbIe OCHOBAHUIO U TIPOXO/ISIINE
yepes BEpIIMHY), CEUSHHUsI 11apa;

UCIIONIb30BAaTh METOBl TOCTPOSHUSI CEUEHU: METOJ CIEeI0OB, METOJ BHYTPEHHETO
MIPOSKTUPOBAHUS, METO/T TIEPEHOCA CEKYIIECH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHIE YTBEPIKICHHUS;

MPUMEHITh TEeOMETpHUYeCKHEe (aKThl JUISI PEIICHHUS CTEPEOMETPUICCKUX 3aJiad,
MIPEJITOJIATAFOIINX HECKOJBKO IMIaroB PemIeHUs, €ClIM YCIOBUS IPUMEHEHUS 3a/IaHbl B
SIBHOW W HESIBHOU (hopMme;

pemath 3aJayd Ha J0KA3aTelbCTBO MAaTEMATHYECKMX OTHONICHUH W HaXOXICHUE
TEOMETPUUYECKUX BEIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJCTBA U ANEKTPOHHO-KOMMYHHUKAITMOHHBIE CHCTEMBI TIPU
pEIIeHUN CTEPEOMETPUIECCKIX 33/1aY;

NPUMEHSTh T[IOJYYCHHbIC 3HAHUS HA TIPAKTHKE: CpPaBHUBATh, AHAIM3UPOBATH U
OIICHUBATh peajbHbIC CUTYAIMH, IPUMEHSATh U3yUCHHBIC MOHSITHUS, TECOPEMBI, CBOHCTBA
B IIpollecce IMOHMCKA pEIIEHUS MaTeMaTHU4ecKu CQOpPMYIUPOBAHHON MPOOIEMBI,
MOJIEJIMPOBATh pealbHbIE CUTYaIlMH HA S3bIKE T€OMETPHUH, UCCIIEN0BATh MOCTPOCHHbBIE



MOJIEJM C UCIOJB30BAaHUEM T'€OMETPUUYECKUX MOHATUM U TEOpeM, almapara anreopsbl,
pelaTh NPaKTUYECKHUE 3aJa4l, CBA3aHHbIE C HAXOKACHUEM M€OMETPUUECKUX BEIUYNH;
UMETb IPEACTABICHUS 00 OCHOBHBIX dTalax pa3BUTHI T€OMETPHH KaK COCTABHOM 4acTh
dbyHaamMeHnTa pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
9 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSMBIX U MIIOCKOCTEN B 3
MIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTD MPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBI ¥ paccTOSHUS 16
MHororpanHuku 7
BekTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTu3anus 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 1
CHUCTEMaTHU3aIUs 3HAHUI
3 O6bEéM MHOTOTpaHHHKA 17
Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEHwME, 0606HI€HI:I€ " 17 9
CUCTEMaTH3aI1s 3HAHUM
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE TpaBUiia H300paKEHUsI HA PUCYHKE INTIOCKOCTH,
napauIeIbHBIX IPSIMBIX (OTPE3KOB), CEpEANHBI OTPE3Ka

KoaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoTsbI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[TonsaTust crepeomMeTpun: TOUKa, MpsiMasi, TIIOCKOCTh,
npoctpancTBo. OCHOBHBIE MTPaBUIIa U300paXKEHHS Ha PUCYHKE
IUIOCKOCTH, MapaljIeNIbHBIX MPSIMBIX (OTPE3KOB), CEPEIHbBI
OTpe3Ka

[onsATus: nepecekaromuecs MIOCKOCTH, IEPECEKAIOIIUECS
npsiMasi ¥ MI0CKOCTh; OJTYIIPOCTPAHCTBO

[TonsiTHst: mepecekaronirecs MIOCKOCTH, EPECEKAIOIINECS
npsiMasi ¥ MI0CKOCTh; OJTYIIPOCTPAHCTBO

MHororpaHHuKH, H300paKeHHe MPOCTEUIINX
IPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOLINX OOBEKTOB

MHororpaHHuKH, U300pa’keHNe MPOCTEUITNX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOMIUX O0BEKTOB

AxcuoMsl CTCPCOMCTPHUU U ICPBBIC CIICACTBUA U3 HUX

AXCHOMBI CTEPCOMETPHU U TICPBLIC CICACTBHUA U3 HUX

10

AKCHOMBI CTEpEOMETPUHU U TIEpBbIE clieACTBUS U3 HUX. CriocoObl

3aJjaHus IPSAMBIX U TUIOCKOCTEH B mpocTpancTBe. O003HaueHus
MPSMBIX U IIJIOCKOCTEMN

N300pakeHue ceueHnit mupaMubl, Ky0a U MPU3MbI, KOTOPbHIE
MPOXOAT uepe3 ux péopa. M3o0pakeHue nepeceueHus
MOJTYYEHHBIX IUIOCKOCTE. PackpammBanie mOCTPOSHHBIX
CEUEHUH pa3HBIMU [[BETAMU




11

N3o0pakeHne ceueHni MIpaMu/ibl, Ky0a U IPU3MBI, KOTOpPHIE
npoxomAT uepe3 ux peopa. Mzo0pakeHne nepecedeHus
MOJTYYCHHBIX TIOCKOCTEH. PackpamimBanue moCTPOSHHBIX
CCUCHHI Pa3HBIMU IIBETAMHU

12

N306paxkenue ceueHnil nupamuabl, Kyda ¥ Mpu3Mbl, KOTOPbIE
IpoXoJAT uepe3 ux péopa. M3zoOpakeHue nepecevyeHus
HOJIy4EHHBIX IIOCKOCTEeH. PackpalinBaHue moCTPOEHHBIX
CEUeHHH pa3HbIMU LIBETAMHU

13

N306paxkenue ceueHuit nupamuabl, Kyoa U Mpu3Mbl, KOTOPbIE
HPOXOIAT uepe3 ux péopa. M3o0pakeHne nepecedeHus
HOJIyYEeHHBIX IIOCKOCTEeH. PackpalinBanue moCTPOEHHBIX
CEUEHMH pa3HbIMU LIBETAMHU

14

15

MerTon ciie1oB JUIsl IOCTPOEHUS CEUEHU N

Merton cnenoB 1yis ocTpoeHus ceueHuit. CBoiicTBa
MEePECEUCHUI MPAMBIX U MIIOCKOCTEN

16

Merton crnenoB i mocTpoeHus ceuenuid. CBoicTBa
MIEPECEUECHHM NPAMBIX U INIOCKOCTEN

17

18

19

[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM TouKaMm Ha
pé6pax. Co3maHne BBIHOCHBIX YE€PTEKEH U 3aITUCh I1aroB
MOCTPOCHUS

[Toctpoenue cedenuii B mupamue, Kyoe 1o TpéM ToukaM Ha
pé€bpax. CozraHre BEIHOCHBIX YEPTEkKEH 1 3aliCh 11aroBs
MOCTPOCHUS

[Toctpoenue cedenuii B mupamuze, Kyoe mo TpéM ToukaM Ha
pébpax. CozraHre BEIHOCHBIX YEPTEXkKEH U 3alUCh 11aroB
IIOCTPOEHHUS

20

[ToctpoeHue ceuenuii B nupamuie, Kyoe mo TpéM TouKam Ha
pé6pax. Co3maHne BEIHOCHBIX YEPTEIKEH U 3aITUCh I1aroB
IIOCTPOCHHUS




21

[ToBTOpenue mianumerpun: Teopema 0 MPONMOPIHUOHATIBHBIX
otpeskax. [lonoOue TpeyroibHUKOB

22

IToBTopenue nnanumerpun: Teopema Menenas. Pacuersl B
CEUYEHHUSIX Ha BBIHOCHBIX uepTexkax. Mcropus pa3BuTHUs
IJIAHUMETPUU U CTEPEOMETPUH

23

24

KoHnTtponbHas padora "Akcuomsl ctepeomerpun. Ceuenus'

Bzaumnoe PACIIOJIIOKCHHUC IIPAMBIX B ITPOCTPAHCTBE.
CerH_II/IBaIOI_HI/IeCﬂ IpsAMBIC. HpI/I3HaKI/I CKPCIIUBAOIINUXCs
IIpsAMBIX. HapaJ'IJ'IeJ'ILHLIe IIpsAMBIC B ITPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUM U €JMHCTBEHHOCTH MPSMOM
IapaJuIeIbHOM TaHHOU IIPSIMOM, POXOJALIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIEH Ha JaHHOM npsmoi. Jlemma o
NIEPECEUCHUH NTaPAIIICIIBHBIX IIPSIMBIX INIOCKOCTBHIO

26

27

28

[TapamiensHOCTB Tpex NpsAMBIX. Teopema o TpEX napauieabHbIX
npsAMBIX. TeopeMa 0 CKpeIMBaOIINXCS MPSMBIX

[TapamnensHOe poekTHpoBaHue. OCHOBHBIE CBOMCTBA
napajielIbHOro MPOeKTHpoBaHus. M300paxeHne pa3HbIX GUryp
B [TApaJUIEIbHON IPOEKIINU

IleHTpanbHas IPOEKLUA. YTOJI C COHAIIPABICHHBIMU CTOPOHAMM.
Yroiu Mexay NpsAMbIMU

29

30

31

3aa4M Ha JOKA3aTeJIbCTBO U HCCIIEIOBAaHUE, CBS3aHHBIC C
PacCIIOJIOKEHUEM IIPSMBIX B IPOCTPAHCTBE

[TousaTus: mapanienbHOCTh NPSMOM U TUIOCKOCTH B
npoctpancTie. [Ipu3HaK mapaiienbHOCTH MPSIMON U TIIIOCKOCTH.
CBolicTBa mapauieIbHOCTH MPSMOU U TNIOCKOCTH
I'eomerpuueckue 3aaun Ha BBIYUCICHUE U 10KA3aTENbCTBO,
CBSI3aHHBIE C MMAPAJUIEIbHOCTHIO MPSIMBIX U TUIOCKOCTEN B
MPOCTPAHCTBE

32

[TocTpoeHne cedeHns, MPOXOJAIIETO Yepe3 TaHHYIO NPSMYIO Ha
YEepTEKEe U MapaJUIEIbHOTO APYron MpsAMoi. Pac4€r oTHOIIEHUI




[TapannenpHas NpoeKLUs, IPUMEHEHUE IS TOCTPOCHUS

33 cedyeHuit Kkyda u mapautenenurnena. CBOMCTBA mapajljieienuneaa
Y IPU3MBI

34 [TapannenpHble MIOCKOCTH. [IpU3HaKK MapaIeabHOCTH IBYX
IIJIOCKOCTEMN
TeopeMa 0 mapayIeNbHOCTH U €IUHCTBEHHOCTH IIIIOCKOCTH,

35 IIPOXOJAIIEH Yepe3 TOUKY, HE IPUHAAJIEKAIYIO TaHHON
IIJIOCKOCTH U CIICACTBUS U3 HEE
CBoiicTBa napajIeNIbHBIX INIOCKOCTEN: O apaJlJIeIbHOCTH

36 MPSIMBIX [IEPECEUEHUS IPU IEPECEUEHUH ABYX MapajlieIbHbIX
IJIOCKOCTEH TpeTben
CBoiicTBa mapajuieNIbHBIX TIOCKOCTEH: 00 OTpe3Kax

37 NapajuieIbHbIX MPSAMBIX, 3aKITIOUYEHHBIX MEKY MapauieIbHbIMU
IJIOCKOCTSIMU; O MIEPECEUEHUH MIPSIMOM C IByMs MapajuieIbHbIMU
MJIOCKOCTSIMU

38 [ToBTopenue: Teopema [Mudaropa Ha miockocTn

39 [ToBTOpEHME: TPUTOHOMETPHUS MPSMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a 1 MPSMOYTOIHHOTO TapaJijIesIeue1a

41 Boruncnenue IiaMH OTPEe3KOB B KyOe U MPSIMOYTOJIbHOM
napasuiesenunesie

42 [lepnenaukynsipHOCTH MpsAMOM U TI0cKOCTH. [Ipu3Hak
NEePHEHANKYISIPHOCTH MPSIMOM U TJIOCKOCTH

43 IlepnenquKyIsIpHOCT NPSMOM U TUIO0CKOCTH. [Ipu3Hak
MEePIEHINKYISIPHOCTH TIPSIMOM M TUIOCKOCTH
TeopeMa 0 CyIIeCTBOBAHUH U €IMHCTBEHHOCTH MPSMOH,

44 MIPOXOJISIIECH Yepe3 TOUKY MPOCTPAHCTBA M MIEPIICHIUKYIISIPHOMN K
MJIOCKOCTH

45 [InockocTu U NepneHIuKyIIpHbIE UM MPSIMbIC B

MHOT'OIrpaHHUKax




[110CKOCTH ¥ MEPHEHNKYISIPHbIE UM MIPsIMbIE B

40 MHOT'OIPAHHHUKAX

47 Ilepnengukynsp u HaknoHHas. [locTtpoenne nepnesauKysipa u3
TOYKHU Ha MPSIMYIO

48 [lepnenaukynsp u HakinoHHad. [locTpoeHne neprneHuKymnspa u3
TOYKHU Ha IPSIMYIO

49 Teopema o TpEX mepneHAUKYIsIpax (mpsmasi 1 00paTHas)

50 Teopema o TpEX meprneHANKYIsIpax (MpsiMas U oOpaTHast)

51 VYron Mexay CKpelrBatOUMMUCS PSIMbIMU

52 [Touck nepreHIuKyISPHBIX MPSMBIX C TOMOIIBIO
MEePIEHANKYIISIPHBIX TNIOCKOCTEN

53 OpTOroHanbHO€ MPOEKTUPOBAHUE

54 [locTpoenue ceuennii kyoa, MpU3Mbl, IPaBUIIbHON TUPaMUIbI C
MTOMOIIBIO OPTOTOHATBLHOMN MPOEKIIHHI

55 [ToctpoeHue cedueHuii Kyda, MPU3MBbI, TPABUILHON MUPAMUJIBI C
MTOMOIIbIO OPTOTOHATIBLHOM MPOEKIIHHI

56 CummeTpusi B IPOCTPAHCTBE OTHOCUTENIBHO MIIOCKOCTH.
[1nockocTn cMMMETpPHIT B MHOTOTPaHHUKaX

57 [Ipu3Hak nepneHANKYISIPHOCTH TPSIMON U TNTIOCKOCTH KaK
CJIEICTBHE CUMMETPHUH

58 [IpaBunpHBIE MHOTOTPAaHHUKH. Pacy€T pacCTOSHUNM OT TOYKH 10
MJIOCKOCTH

59 [IpaBunbpHbIE MHOTOTPAaHHUKH. Pacy€T pacCTOSHUN OT TOYKH 10
MJIOCKOCTH

60 CrocoObI ONTyCTUTH MEPIICHIUKYIISPBI: CAMMETPHS, CIIBUT TOUYKH
10 MapaJuIeIbHON IPSAMOM

61 CnBur no HenapamieabHON IPSIMON, U3MEHEHUE PACCTOSHUI

62 KonTtponbHas pabota "B3anMHOe pacmookeHHe MPSMBIX 1

MJIOCKOCTEH B mpocTpaHcTBe"




[ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJILHOM TPEYTOJBbHUKE, TEOpEMaA
KOCHUHYCOB

64 [ToBTOpEHME: Yroa MEKYy CKpEIIUBAOIIMMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65 ['eomeTpryeckue METOABI BEIUNCICHUS YIila MEKY PSIMBIMHU B
MHOTOTpaHHHUKaX

66 JIByrpanssiii yroa. CBOMCTBO JIMHEWHBIX YIVIOB JBYTPAHHOIO
yria

67 [lepnennukynspHbie naockoctu. CBOMCTBA B3aUMHO
NEePIEeHIUKYISAPHBIX MIOCKOCTEN
[TpusHak neprneHuKyJIIPHOCTU IUIOCKOCTEN; TeopeMa O psIMOn

68 nepeceueHusl IBYX IIOCKOCTEH NepIeHANKYIISPHBIX TPEThEH
IUIOCKOCTH

69 [TpsMoyronbHbIM Napasienenunesn; Ky0; H3MepeHus, CBOicTBa
IPSIMOYTOJIBHOTO TIapajuiesenuIe1a

70 TeopeMma 0 AuaroHau NpsAMOYTOJILHOTO NapajliesIenunes1a u
CJIEICTBHE U3 HEE

71 CrepeoMeTpuueckre U IPUKIAJHbIE 3aJa41, CBA3aHHBIE CO
B3aMMHBIM PACIIOJIOKEHUEM IPSIMBIX U MIJIOCKOCTH

7 [ToBTOpEHME: CKpELIMBAIOIIUECS MPSMBIE, TapAJJIEIbHbIE
IJIOCKOCTH B CTaHJAPTHBIX MHOTOTpaHHHUKAX
[Tapa mapasienbHbIX IUIOCKOCTEH Ha CKPEIMBAIOIINXCS

73 MPSIMBIX, PACCTOSIHUE MEXKY CKPEIIUBAIOIIMMHUCS MPSIMBIMH B
IPOCTBIX CUTYaIUAX

74 PaccrostHre OT TOUKM /10 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOIL 110
IUIOCKOCTH

75 Boruncnenue paccToSHUN MEXAy CKPEIMBAIOIIUMUCS IPSIMBIMU

C IOMOIIBIO MEPIIEHAUKYIIIPHOMN INIOCKOCTH




TpéxrpaHHblii yroj, HEPAaBEHCTBA AJISl TPEXTPAaHHBIX YIJIOB.

76 Teopema [Tudaropa, TeopeMbl KOCHHYCOB U CUHYCOB JJISI 1
TPEXTPAaHHOTO yria
77 DeMeHTHl ChepruIecKoil FTeOMETPUH: Te0Ie3NIECKUe IMHIM Ha 1
3emie
78 KoHnTtposbHast padota "Yribl u paccTosHUS" 1
79 CucremaTtu3zanus 3HaHul "MHOTOrpaHHUK U €0 3JIEMEHTHI" 1
80 [Mupamuna. Buasl nupamun. [IpaBunsHas nupamuaa 1
81 [Tpusma. [Ipsimas u HaknoHHas npu3Mbl. [IpaBunsHas npusma 1
82 [Ipssmoit napaienenunen, NpsMOyTroNIbHBINA ITapauIeIenuIe, 1
KyO
83 Brinykiibie MHOrorpanHuku. Teopema Ditnepa 1
84 Boinykinblie MHOrorpannuku. Teopema Oinepa. [IpaBuibHbie U 1
MOJTYIIPaBUIILHBIE MHOTOTPAaHHUKHI
85 KonTponbnas pabota "MHororpanHuku" 1
86 [TonsTHE BEKTOpa HA TIOCKOCTH U B TIPOCTPAHCTBE 1
87 CymMMa BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBuno napamnenenumnena 1
90 YMHOK€HNE BEKTOpa Ha YNCIIO0 1
01 Pasnoxenne BekTopa 1mo 6a3zucy TpéX BEKTOPOB, HE JISKATIX B 1
OJTHOH ITIOCKOCTH
92 CkansgpHO€E MPOU3BENECHNE 1
93 Brrauciienue yria Mexay BEKTOPaMHU B TIPOCTPAHCTBE 1
94 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1
95 [Ipocreiimue 3amaun ¢ BEKTOpaMu 1
96 [Ipocreiinme 3a1a4n ¢ BEKTOpaMu 1
97 [Ipocreiimue 3amaun ¢ BEKTOpaMu 1




98 O00011eHre U cUCTEMaTU3ALNS 3HAHUI 1
99 O0o001IeHre U CHCTeMaTU3alus 3HAHUH 1
100 HroroBast koHTpoIbHAs paboTa 1
101 Hrorosast KoHTpoOJIbHAS paboTa 1
102 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

N KosnuyectBo yacos DJIEeKTPOHHbIE
- Tema ypoka uudposbIe
n/n Kourpoabnbsie IIpakruueckue
Bcero o0pa3oBaTesibH
padoThI padoThI BIe peCypesI
1 [ToBTOpenue Temsl "KoopiMHaThl BEKTOpa Ha MIIOCKOCTH U B 1
npocTpascTae”
2 IToBTOpenue Tembl "CkansipHoe Ipou3BeACHUE BEKTOPOB" 1
3 [ToBTOpeHue Temsl "BprunciieHne yria Mexay BEKTOpaMHy B 1
npocTpaHcTBe"
4 [ToBTOpenue Temsl "YpaBHeHHE NPAMOM, TPOXOSIIEH Yepes3 JBe 1
TOYKH"
5 VYpaBHEHHE IITIOCKOCTH, HOPMailb, YPaBHEHUE IIJIOCKOCTH B 1
OTpe3Kax
5 VYpaBHeHME MJIOCKOCTH, HOPMaJlb, YpaBHEHHE IJIOCKOCTH B 1
OTpe3Kax
BekropHoe npousseneHue
JIunHeiliHble HEPABEHCTBA, JINHEHHOE TPOrPaMMHUPOBAHKE 1
JIvHeiHbIe HEPaBEHCTBA, TMHEMHOE MPOrpaMMHUPOBAHUE
10 AHaJIUTHYECKHE METO/IBI pacuéTa yrjia Mexay IpsMbIMU B 1
MHOTOIPAaHHHUKAX
11 AHaIUTHYECKHEe METO/IbI pacuéTa yriia MexXay MIOCKOCTSIMHU B 1
MHOTOIPAaHHHUKAX
12 ®opmysa pacCTOSHHSI OT TOUKH JI0 TNIOCKOCTH B KOOpAMHATAX 1
13 HaxoxxeHue paccTossHui OT TOUKH A0 MIIOCKOCTH B KyOe
14 Haxoxnenne pacCTOSTHUM OT TOYKH J0 IJIOCKOCTH B IPABUIIBHOU 1
nupamuae
15 KonTtponbHas padora "AHanurudeckas reomeTpus’” 1
16 CeueHnsI MHOTOTPAHHUKOB: CTAH/IAPTHBIE MHOTOTPAaHHUKH




17

Ceuenus MHOT'OT'PpaHHUKOB: MCTO/ CJICIOB

Ceuenus MHOI'OI'PAaHHUKOB: CTaHAAPTHBIC IIJIOCKOCTH,

18 nepecedeH sl MPSMBIX U IIIOCKOCTEN

19 [MapannenbHbie TPSMbIEC U TUIOCKOCTH: MapaJUIeIbHbIE CEUeHUS

20 [TapannenbHbIe MPSMBIC U TUIOCKOCTH: PACYET OTHOIICHHIA

21 [TapannenpHble MPsIMbIE U TUIOCKOCTH: YTJIbl MEXKIY
CKPEIIMBAIOIIUMUCS PSIMBIMU
[MeprieHIUKYISIPHBIC IPSIMBIC U TUIOCKOCTH: CTAHIAPTHBIC APl

22 MEPIICHIUKYIISIPHBIX TUIOCKOCTEH U TIPSIMBIX, CHMMETPUN
MHOTOTPaHHUKOB

93 [leprieHquKyNSApHBIE MIPSIMbIE U TUIOCKOCTH: TEOpEMa O Tpex
MEPIICHIUKYIIIpax

24 [leprieHquKyNSApHBIE IPSIMbIE U TUIOCKOCTH: BBIYMCICHUS JJTUH B
MHOTOTpaHHHKAaX

o5 [ToBTOpEHME: MO MHOTOYTOJIBHUKOB, (hOPMYJIIBI 17151
TJI0IAJIEH, COOOpaXKeHUsI IO 100Ut

26 [ToBTOpEHME: MIOMAAN MHOTOYTOIEHUKOB, (DOPMYIIBI TSI
TJI0IIAJIeH, COOOpaXKeHUsI 1O 100UsT

97 [ToBTOpEHME: MIOMAAN MHOTOYTOIEHUKOB, (DOPMYIIBI TSI
riomiaien, cooopakeHus moaoous

28 [Tmonmaan ceyeHnii MHOTOTPaHHUKOB: TTONIAAN TOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH, COOOpaKEeHUsT TIOJJ00MS

29 [Tnomaau cedeHnii MHOTOTPaHHUKOB: TUIOIIA U TIOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH, COOOpaKEeHUsT TIOJ00MS

30 KonTpomnpHas padora "[loBTOpeHUE: MHOTOTPAHHUKH, CEYCHHUS
MHOTOTPaHHHUKOB"

31 O06BEM Tema. O0BeM PSIMOYTOJIBHOTO MTapajuIeseuIe 1a

39 3amaun 00 yaBOoeHUHU Ky0a, 0 KBaJpaType Ky0a; 0 TPUCEKIIUU

yria




CrepeoMeTpHuuecKue 3aa4u, CBI3aHHbBIE ¢ 00BEMOM

33 MPSIMOYTOJIBHOTO MapasuielienuIe/ia

34 [Tpuxnanueie 3a1a4u, CBI3aHHBIE C BBIYMCIEHUEM 00BbEMA
MPSIMOYTOJIBHOTO MapasuielienuIe/ia

35 O0BEM TIPSIMON MPU3MBI

36 CrepeomeTpuuecKkue 3a1a4u, CBI3aHHbIE C BHIYMCICHHEM
00BEMOB MPSAMOM NPU3MBI

37 [Tpuxnanueie 3a1a4u, CBI3aHHBIE C 00BEMOM MPSIMOUN TPU3MBI

38 Brruucnenue 00EMOB TEJ C MOMOIIBIO ONIPEAECTEHHOTO
uHTerpana. OObEM HaKJIOHHOW TPU3MBI

39 Boruncnenue 00bEMOB TeJ ¢ TOMOIIBIO OMPeIeIEHHOTO
uHTerpana. O0bEM nupamMuIsl

40 ®opmyna 00béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHUJL C
0o0IIUM YTIIOM

41 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MUPaMUJL C
00LINM YIJIOM

42 CrepeoMeTpHuuecKkue 3aJ1auu, CBA3aHHbIE C 00bEMaMU
HAaKJIOHHOM MPU3MBI

43 CrepeoMeTpHuuecKue 3aa4u, CBI3aHHbIE C 00bEMaMU TUPAMHU/IBI

44 [Tpuknanueie 3anaun mo Teme "OO0BbEMBI TeN", CBA3aHHBIE C
00BEMOM HAKJIOHHON TIPU3MBI

45 [Ipuknanneie 3aaaun o Teme "OOBEMBI TeN", CBSA3aHHBIE C
00BEMOM MTHPaMHUIBI

46 [Ipumenenue 06bEMOB. BrruncieHune paccTosHUS 10 TUIOCKOCTH

47 KonTponbhas pabota "O6bEM MHOTOrpaHHHKA"

48 Hunuaapudeckasi MOBEPXHOCTh, 00pa3yroIIne UIHHIPHISCKON
MOBEPXHOCTHU

49 Humuaap. [psmoit kpyrooit muiauHap. [lnomane moBepXxHocTH

MUATUHAPA




Konunyeckas HOBEpXHOCTh, 00pa3yIoniine KOHUIECKOH

50
nosepxHoctu. Konyc

51 CedeHune KOHycCa INIOCKOCTBIO, MapajlIeIbHOMN MIIOCKOCTH
OCHOBaHHSA

52 Yceu€nnsiii konyc. M300pakeHre KOHYCOB U YCEUEHHBIX
KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U IMOJHOM MOBEPXHOCTH
KOHYCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH
KOHYCa

55 CrepeomeTpHuuecKHe 3a/1aun Ha JOKAa3aTeIbCTBO U BEIUUCIICHHE,
IOCTPOCHUEM CEUCHMH LIMIIMH/Ipa, KOHyCa

56 CrepeomeTpHyecKHe 3a/1a4i Ha JOKA3aTeIbCTBO U BEIYUCIICHHE,
MMOCTPOEHUEM CEUCHUM LWJIMHIPA, KOHYCA

57 [TpuknanHble 3aauu, CBA3aHHbIE C IUIMHIPOM

58 [Ipuxiagnabie 3a1a4u, CBSI3aHHBIE C IHITHHAPOM

59 Cdepa u map

50 [lepeceuenue chepsl 1 mapa ¢ wiockocteio. Kacanue mapa u
cdepsl II0CKOCThI0. Bua n n3obpaxenue mapa

61 [lepeceuenue chepsl 1 mapa ¢ wiockocTeio. Kacanue mapa u
chepsl IIocKoCcThI0. Bua u n300paxenue mapa

62 VYpasuenue cepsl. [Tnomans cheps u e€ uacteit

63 Cummerpus cdeps 1 mapa
CrepeomeTpHyecKHe 3a/1a4ul Ha JOKAa3aTeIbCTBO U BEIYUCIICHHE,

64 CBsI3aHHBIE CO Cepoi U MapoM, TIOCTPOEHUEM HX CEUEHUH
TUTOCKOCTBIO
CrepeomeTpHuuecKHe 3a1a4i Ha JOKAa3aTeIbCTBO U BEIYUCIICHHE,

65 CBsI3aHHBIE CO Cpepoii U MAPOM, TOCTPOCHUEM UX CCUCHHH

INJIOCKOCTBIO




66 [IpuxiagHblie 3a1a4u, CBsI3aHHbBIE CO c(hepoit U 1apoM 1
67 [ToBTOpEHME: OKPYKHOCTH Ha IUIOCKOCTH, BHIYUCICHUS B 1
OKPYKHOCTH, CTaHJJAPTHBIE MOI00US
68 Paznuunbie KOMOMHAIIMY TEJ BPAIICHUS 1 MHOTOTPAHHHUKOB 1
69 3anaun no Teme "Tena v MOBEPXHOCTH BpameHus " 1
70 3amaun o Teme "Tena ¥ MOBEPXHOCTH BpaIieHus " 1
71 KontponbHast padora "Tena 1 moBepXHOCTH BpameHus" 1
12 O0beéM munuHapa. TeopeMa 06 00bEME MPSIMOTO MIIMHIPA 1
73 Brruucnenue o0bEMOB TEJ C MOMOIIBIO ONPEAECTIEHHOTO 1
uHTerpana. O0bEM KoHyca
74 [Tnomanu 60KOBOM U MOJTHON MOBEPXHOCTH KOHYCA 1
75 CrepeoMeTpHUSCKHE 33]Ja4H, CBSI3aHHBIC C BBIYHCICHUEM 1
00BEMOB IMJIMH/Ipa, KOHYCa
76 [Tpuknanueie 3anaun mo Teme "OO0bEMBI U TIIOMIATN 1
noBepxHocrel Ten"
O06BéM mapa u mapoBoro cekropa. Teopema 06 00bEMe 11apa.
77 [Tnomane chepsl. CTepeomeTpruyeckue 3a1auu, CBI3aHHbIE C 1
BBIUKCIICHHEM 00BEMOB I1apa, IApOBOTO CETMEHTA U IIIAPOBOTO
CEeKTOopa
[Tpuxnanueie 3anaun no reme "OOBEMBI TeNn", CBI3aHHBIE C
78 00BEMOM 11apa U 1Iomaab0 chepbl. COOTHOIICHUS MEXKIY 1
TUTOMIA/IIMU TTOBEPXHOCTEN M 00bEMaMU TTOTIOOHBIX TE
[TonoOHbIe Tena B mpocTpancTBe. M3Menenne oobEMa npu
79 nogo6uun. CtepeoMeTpuuecKue 3aa4u, CBsI3aHHbBIE C 1
BBIUKCIICHHEM 00BEMOB TeIl U TUIOMIAJIEH MOBEPXHOCTEH
80 KonTponbnas pabota "I[lnomaam noBepxHOCTH U 00bEMBI 1
KpyJibIX Ten"
81 JBmxenus npoctpancTBa. OTobpaxkeHus. [IBrxeHus u 1

paBeHCTBO uryp. OO1IHe CBOMCTBA IBUKCHHIA




Buapl nBukeHMi: mapauieNbHbI IEPEHOC, UEHTPAIbHAS

82 CUMMETpUS, 3epKaJibHasi CHMMETPHSL, TOBOPOT BOKPYT MPSIMOI

83 [IpeobpazoBanus momodwus. [Ipsmas u cdepa Ditnepa

84 I'eomerprueckue 3a1aun Ha IPUMEHEHUE TBUYKECHUS

85 Kontponsnas pabora "Bekropsl B mpocTpaHcTse"
O6o06matomee moBTopeHue 11 MOHIATHI 1 METOJIOB Kypca

86 reomerpuu 10—11 kinaccoB, cucremaTusanus 3HaHU:
"[TapannenbHOCTh NPSIMBIX U TUIOCKOCTEN B MpOCTpaHCcTBE"
O6o6maromee noproperue 11 mMoHSITHI U METOZOB Kypca

87 reomerpun 10—11 knaccos, cuctemarusanus 3HaHuil: "BekTopsl
B MpocTpaHcTBe"
O6o6maromee nopropenue 11 mMoHSITHI U METOZOB Kypca

88 reomerpun 10—11 kiaccoB, cucremarnsanus 3HaHui: "BekTopbl
B IIpocTpaHcTBe"
Ob6o6maroree noropeHue 11 NoHATUI 1 METOJIOB Kypca

89 reomerpun 10—11 xmaccoB, cucremaru3anus 3HaHu: "O0beM
MHOTOTrpaHHHKaA"
Ob6o6maroee noropeHue 11 NoHATUI U METOJIOB Kypca

90 reomerpun 10—11 kiaccos, cuctemaruzanus 3HaHui: "O0beM
MHOTOTpaHHHKaA"
O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca

91 reomerpun 10—11 kmaccoB, cuctemaruzanus 3HaHui: "Ihnomanm
MOBEPXHOCTH U O0BEMBI KPYTIIBIX TeT"
O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca

92 reometpun 10—11 kmaccoB, cucremarusanus 3HaHui: "Tlnomanu
MOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"

93 Wrorosast KoHTpOJIbHASA paboTa

94 Wrorosast KoHTpOJIBbHASA paboTa

95 [ToBTOpEeHHE, 0000IIEHNE U CUCTEMATH3aIIHs 3HAHUH
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Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

97

98

99

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

Uctopus pa3BUTHs CTEpEOMETPUN KaK HAyKU U €€ poJib B
Pa3BUTHHM COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTHI
Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B
Pa3BUTUM COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI
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Hctopust pa3zBuTHs CTEPEOMETPUM KAK HAYKH U €€ POJIb B
Pa3BUTUM COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUN
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Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJIb B
pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

102

Hcropus pasBUTHS CTEpEOMETPUN KaK HAYKU U €€ pOJib B
pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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