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HOACHUTEJIBHAA 3AIINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOILIero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIHUILINH €CTECTBEHHO -HAYYHOU
HaIPaBJIEHHOCTH U MPEAMETOB I'yMaHUTapHOro Iukjia. II0CKOIbKY JIOTMYECKOE MBIIUICHUE,
dbopmupyeMoe TpU HM3YyYCHUU OOYYAIOIIMMHUCS TIOHATHHHBIX OCHOB TEOMETPUH, TIpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEPKACHUW HpPHU pElIeHUU
r€OMETPUYECKUX 3aJla4y, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
WCTIOJIB3YIOTCS TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTH (PU3UYECKUX
3ajad.

Lenb ocBoeHus mporpamMmsl yueOHoro kypca «I'eomerpusi» Ha yriayOn€HHOM ypOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH OOydaromuxcs MpU H3YyYEHHUM T'€OMETPUH, Kak
COCTaBJIsIOLIEH MpeaMeTHOM oOnactu «MaremaTuka U MHGOpMaTHKa» yepe3 obecredyeHue
BO3MOXHOCTU IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKHUX 3HAHUM U
NeUCTBUM, celM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTo MNpo(eccrOHaTIbHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMAaTHKU.

[IpropuTeTHBIMH 3a/la4yaMH Kypca FeOMEeTpHUU Ha YIIIyOJIEHHOM YpOBHE, PacIlUpPSIOIINMHU
U YCWJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue MpeJCTaBICHUs O TeOMETPUM KaK YacTH MHUPOBOH KYIbTYpbl U
(hopMHpOBaHHME OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

(¢bopMHpoBaHHE TPEACTABIECHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTeMaTU4YEeCKUX MOJENAX, TO3BOJISIIOIIMX ONUCBIBATh W M3y4aTb pas3Hble SBJICHUS
OKpYXKaloIllero MHpa, 3HaHME NOHATHHHOrO amnmapara 1o pasaeny «CrepeoMeTpusd» yueOHOTo
Kypca reéOMeTpHUH;

(opMupoBaHHE YMEHMsI BJIAZIETh OCHOBHBIMM MOHATUSAMH O IMPOCTPAHCTBEHHBIX (PUrypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (OpMyd M YMEHHE HUX HNPHUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIapPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dbopMupoBaHME yMEHHs pAaclO3HaBaTh Ha 4YepTekKaxX, MOJENAX U B peEabHOM MHpe
MHOTOI'PaHHHUKH U TeJla BPALIEHUs, KOHCTPYHPOBATh T€OMETPUUECKHE MOJIEIIH;

¢dbopMupoBaHME  HOHUMAaHHUSA BO3MOXXHOCTH ~ AKCHOMAaTHUYECKOTrO HOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (opMHUpOBaHHE MOHMMAHUS POJU AKCMOMATHKHM IIPH IMPOBEICHUU
paccyxJIeHUI;

(dbopMupoBaHME YMEHMs BIAJETh METOJAAMHU J0Ka3aTeIbCTB U AJITOPUTMOB pELICHHUS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JOKA3aTeNIbHbIE PACCY)KJICHHS B XOJ€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJa4 C [PaKTUYECKUM coJepKaHueM, (OopMHUpOBaHUE
IPEJCTAaBICHUS O HEOOXOAUMOCTH JIOKa3aTeNbCTB HpPU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM aKCUOMATHUKU B IIPOBEICHUM JETYKTUBHBIX PACCYXICHHIA;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, MO3HABATEJIbHOM AKTUBHOCTH, HCCIEA0BATENbCKUX YMEHUH, KPUTHYHOCTH
MBIIIUIEHUS], UHTepeca K U3y4eHHUIO T€OMETPUH;

¢dopmupoBaHue (QYHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHM: YMEHHS
pacrio3HaBaTh IPOSIBJICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYalMSIX U MPU U3YYEHHUH JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJICIMPOBAHUS pEANbHBIX CHUTYallUHd, HCCIe0BaHUS
MIOCTPOEHHBIX MOJIeNIel, HHTepIpeTally MOJYyYEHHBIX pe3yabTaTOB.



OCHOBHBIMU COJIEpKATEIBHBIME JIMHUSAMH ydeOHOTO Kypca «['eomerpusi» B 10-11
Knaccax sBisoTcs: «lIpsMble M IUIOCKOCTH B TPOCTpaHCTBE», «MHOrorpaHHukm», «Tema
BpaleHus», «BEKTOpBI U KOOPAMHATHI B IPOCTPAHCTBEY, «JIBI)KEHUS B IPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHuHE «yMETh ONEPHPOBATH MOHATHAMMY,
peleBaHTHBIMU T€OMETPUH Ha yriayonEéHHOM ypoBHe o0y4yeHust B 10—11 kiaccax, OTHOCUTCSL KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM Yy4eOHOTO Kypca, a (OpMHpOBaHHME JIOTHYECKHX YMEHUH
pacnpesnensercss HE TOJbKO [0 COJEP)KaTelIbHbIM JIMHUSAM, HO W IO TrojaM OOydeHus.
Copnepxanne 00pa3oBaHHs, COOTBETCTBYIOUIEE MPEIMETHBIM  pe3ylIbTaTaM  OCBOCHHS
denepanbHO paboveld MPOrpamMMbl, pacTpeeIEHHBIM M0 T0J1aM O00y4YeHHUs, CTPYKTYPHPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPHUHIMIIMAIBGHBIM BOIpPOCaM OOydaromuecs
oOpallagiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJEHHE TIE€OMETPHYECKUMHU
MOHATUSAMM M HaBbIKAMU IIOCJIEIOBATEIbHO M IOCTYNATENbHO, C COOJIIOJIEHUEM NpUHIUIIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIyI0 CHUCTEMY TI'€OMETPHUYECKHX
MPEACTABICHUN 00YJarOUIUXCsl, paclIupsisi U yriyonss e€, oOpa3ys MpOYHbIe MHOXKECTBEHHbBIE
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUU HA YIIyOJIEHHOM YPOBHE IO3BOJISIET:

co3lath ycioBHA I quddepeHnuanun  0O0ydeHHs, MOCTPOSHHS] WHIWBUIYaTbHBIX
oOpa3oBaTelbHBIX MpoTpaMM, OOecleduTh YrIyONEHHOE M3YYEHHE TeOMETpPHHM  Kak
COCTaBJISIONIEH yueOHOTO TIpeMeTa «MaTtemaTiukay;

MOATOTOBUTH O0YYaIOIIUXCS K MPOJOJDKEHUI0 M3yYeHHUs MaTeMaTUKU ¢ y4€ToM BbIOOpa
Oynymei mpodeccun, obecrieunBasi MPEEMCTBEHHOCTh MEXIy OOIMMM U MPOQECCHOHATBHBIM
o0pazoBaHUEM.

Ha usydenne ydeOHOro Kypca «l'eomerpusi» Ha yriiyOJ€éHHOM ypoBHE oTBomuTcs 204
yaca: B 10 kmacce — 102 gaca (3 gaca B Henenio), B 11 kimacce — 102 gaca (3 gaca B Heenio).



COJEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTepeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIISIICTBHS U3 HUX.

B3aumHoe pacnosio’keHue npsiMbIX B MPOCTPAHCTBE: IEPECEKaroLIUecs], napayieabHble U
cKpeluBaromuecs npsmele. [IpuzHaku ckpemuBaronmxcs npsmMbix. [lapannenbHOCTh OPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleJbHbIE MpPSIMbIE B MPOCTPAHCTBE, MApaUIEIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MHpsIMOM M miockocTd. [lapamnenbHoe U LEHTpajbHOE
MPOEKTUpOBaHUE, n300paxenue ¢puryp. OCHOBHBIE CBOMCTBA MapaylICIbHOTO MPOEKTUPOBAHUSI.
N300paxkenue Guryp B napajuieabHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIroJl
MEeXAy NpsIMBIMU B IpocTpaHcTBe. IlapamienbHOCTh MIOCKOCTEH: MapajiefibHbIE UIOCKOCTH,
CBOICTBa NapaJuleabHbIX IIOCKOCTeH. [IpocTeiinre npocTpaHCTBEHHbIE PUTYPBI HAa TIOCKOCTH:
TeTpasd/p, Napajuiesenune, IOCTPOSHNE CEUEHUH.

[lepnieHqUKYISIPHOCTE  TIPSIMOM W TIJIOCKOCTH:  TIEPIICHAUKYISIPHBIC TIPSMBIE B
MPOCTPAHCTBE, MpsAMbIE MapajuleibHble U TEPHEeHIUKYISApHble K IJIOCKOCTH, MpPHU3HAK
MEPIEHIUKYIISIPHOCTA NPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOW NEepHeHAUKYJIAPHON
miockocTu. OpTOroHanbHOE NMpOeKTUpOoBaHME. [lepneHAuKysip U HAKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT MPSMOM JI0 MJIIOCKOCTH, MPOEKIHS (PUTyphl HA TIOCKOCTb.
[TeprieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK NMEPIEHANKYIIPHOCTH ABYX IJIOCKOCTeH. Teopema
0 TPEX MEPNEHIUKYIISIPaXx.

VYTIabl B IPOCTPAHCTBE: YIoJl MEXAY NPAMOUN U TIIOCKOCTBIO, ABYTPAHHBIA YI0JI, TUHEHHBIN
yYroJ JBYIpaHHOTO yria. TpéXrpaHHbld M MHOrorpaHHbie yribl. CBOWCTBa IJIOCKHUX YIJVIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX M JBYT'PAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHOrorpaHHMKN

Buznbl MHOrorpaHHMKOB, pa3BEpTKa MHororpaHHuka. [Ipm3sma: n-yronpHas mnpusma,
npsiMasi U HakJIOHHAs MPU3MbI, OOKOBasi M MOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenumnern,
MPSIMOYTOJIbHBIM THapajulesienune] W ero cpoicrBa. Kparyaillime nytv Ha MOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yroJibHasi TUpaMua, MpaBuibHas U yceu€HHas nupamuabl. CBoiicTBa pédbep u OOKOBBIX IpaHen
MpaBUJIbHOM nupaMubl. I[IpaBuibHBIE MHOTOIpDaHHUKH: IMPAaBWIbHAs MpPU3Ma M IpaBUJIbHAs
nMpaMuia, mpaBuibHas TPEyroiabHas MUpamMuia U MpaBUIbHBIN TeTpasap, KyO. [Ipeacrapnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKAdAP U UKOCADIP.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [lnomans GoxoBoi
MOBEPXHOCTU U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIAJb OCHOBAHUM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans GOKOBONM MOBEPXHOCTH M MOBEPXHOCTH
MPaBUIILHOM TUPaMUbl, TEOPEMA O TUIOIIAJAN YCEUEHHON MHUPaMHU/IbI.

CummeTpusi B MOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUHU TPABHIbHBIX MHOTOTPAHHUKOB.
CummeTpusi B MpaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS Napajljielenuneaa, CUMMETpUs
MPaBUIIbHBIX MTPU3M, CHMMETPHUSI MPABWIILHON TUPAMUIBI.

BexTopbl 1 KOOPANHATHI B NIPOCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHble, COHANpaBJICHHbIE U MPOTUBOIOJIOXHO HAMPABICHHbIE BEKTOpbI. PaBeHCTBO



BEKTOPOB. JIeHCTBHUS C BEKTOpAMM: CJIOXKEHHWE U BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIbKHX
BEKTOPOB, YMHOXKEHHME BekTopa Ha uuciao. CBoiicTBa cioXeHUs BekTopoB. (CBoiicTBa
YMHOKCHH BCKTOPA HA YUCIIO. ITonsarue KOMILIaHApPHBIC BCKTOPLI. HpI/I3HaK KOMIIJIAHApHOCTHU
Tpé€x BekTOopoB. [IpaBuino mnapawienenunena. Teopema O pPasjioKEHUH BEKTOpA MO TPEM
HEKOMIUIAHApHBIM ~ BeKkTOpaMm. IIpsAMoyrosibHass cucreMa KOOPAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXAYy KOOpJIMHATaAMH BEKTOpPAa M KOOpAMHATaMHU TOYEK. YTOJI
MEXy BekTopamu. CKalsipHOE MPOU3BEACHHE BEKTOPOB.

11 KJIIACC

Tena Bpamenust

ITonsaTus: MUWIMHAPHUYCCKasd IOBCPXHOCTHb, KOHMYCCKAs ITOBCPXHOCTD, C(i)epI/I‘IGCKaSI
MIOBEPXHOCTh, OOpasyrolue noBepxHocTed. Tena BpalleHHs: LUIUHAP, KOHYC, YCEUEHHBIH
KOHyc, cdepa, map. BzaumHoe pacnonoxkeHue cepbl U INIOCKOCTH, KacaTelabHasl MIOCKOCTh K
cdepe. M300paxkenune Ten BpallleHus Ha MiockocTu. Pa3BépTka nunuHapa u konyca. CuMmeTpus
cdepsl 1 mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYTrOJIBHOTO
napauienenunena U ciaeactBus w3 He€. OObEM MpSAMOM M HAKIOHHOW TMPHU3MBI, IUIUHIPA,
nupamMuibl 1 konyca. O6bEM 11apa U apoBOro CETMEHTA.

KOM6I/IHaHI/II/I TCJI Bpall€CHUsA W MHOTOI'PAaHHUKOB. HpmMa, BIIMCaHHAsA B LUWJIUHAP,
omucaHHas okoJio muiuHApa. [lepecedenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OTIMCAHHOTO OKOJIO c(epbl, cPephl, BIMCAHHON B
MHOT'OTPaHHUK WJIU TEJIO BPAILCHUS.

[Tmomane MOBEPXHOCTH NWIMHAPA, KOHYca, Tuiomanas chepsl u e€ yacteid. [lomobue B
npocTpancTBe. OTHOmIeHHE OOBEMOB, TUIOMIAJCH TMOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoOpazoBanue momobus, romoTeTus. Pemienue 3amad Ha IUIOCKOCTH C HCIHOJIb30BaHHUEM
CTEPEOMETPUUYECKUX METOJOB.

[locTpoeHne ceyeHMH MHOTOTPAHHUKOB M TEJN BpPALICHUSA: CEYEHHUS ILWIMHJIpA
(mapanyenbHO M MEPIEHIUKYISIPHO OCH), CEYEeHUs KOoHyca (mapajuielbHble OCHOBAaHUIO H
MPOXOJIALINE Yepe3 BEpPIUIMHY), CEYCHHsI IIapa, METOJIbl MOCTPOCHMSI CEYEHHI: METOJ CJE/IOB,
METO/l BHYTPEHHET0 MPOEKTUPOBAHNUS, METO/I IEPEHOCA CEKYIEH TIOCKOCTH.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexropsl B pocTpancTBe. Onepanny HaJ BEKTOpaMu. BEeKTOpHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOpHOr0 yMHOKEHHUs. lIpsMoyronpHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxxenune Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOM MpHU
pEeLIEHUU TEOMETPUYECKUX 3a]au.

JBu:keHusI B IPOCTPaAHCTBE

JIBuxkenuss mpoctpanctBa. OrtoOpaxkeHus. [IBwkeHuss u paBeHCTBO ¢uryp. OOmue
CBOWCTBA JBWXEHUU. Buabl NBWXKEHMI: NapaieNbHbI NEPEHOC, LEHTpajbHas CUMMETPHS,
3epKaJIbHasi CHMMETpPHSI, IOBOPOT BOKpYr mpsiMoil. IIpeoOpazoBanus nogo6us. [Ipsmas u chepa
Oinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJEHHBI YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIIET'O
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

1) rpa:knanckoe BocnuTaHHue:

COPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOyJaroImerocs Kak aKTUBHOTO W
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBJICHHH, MNpPOLEAYp TPakKIaHCKOTO oO0IIecTBa
(BBIOODBI, OMPOCHI M JPYroe), YMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMH MHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) maTpnoTHYecKoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTh POCCUMCKOMN Ipa’kJaHCKON MACHTUYHOCTH, YBAXKEHHSI K IPOLLIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCHUMCKONW MATEMaTUYECKOUN IIKOJbI, WCMOJb30BAHUE ITHUX JIOCTH)KEHUH B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMUKHY;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUM HayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIa/Ja B IOCTPOECHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTYeCcKOEe BOCIIMTaHME:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amay, peHICHHH, pPACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MAaTeMAaTHYECKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTUYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa JKW3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHIA U OTAbIXA, peryispHas (u3nueckas akTHUBHOCTS),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHOM J€ATEIbHOCTHIO;

6) TpyaoBOe BoCIUTAHME:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYI0JIIOOUS, HHTEPEC K Pa3Iu4HbIM cdepam
npodeccHoHANBbHOM JEesTeNbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW M €€ MPUIIOKEHHUSIMHU, YMEHUE
COBepIIaTh OCO3HaHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKHX 33J1a4 MaTEMaTUYeCKOW HaIlPaBJIECHHOCTH;

7) 3K0JIOTHYeCKOe BOCIINTAHHE:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMMUYECKHX IIPOLIECCOB HA COCTOSHUE MPUPOJHONW M COLMAIBHOM Cpelbl, OCO3HAHUE
rI00amTbHOTO  XapakTepa  AKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [OpUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHus 3a1ad B 00JacTU OKpYXKAroliel cpeipl, MIaHUPOBAaHUE
MOCTYINKOB U OLIEHKU UX BO3MOXKHBIX MOCJIECTBUMN JUIsl OKPY)KAIOIIEH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKA M OOIIECTBEHHOW MPaKTUKH, MOHUMAaHUE MATeMaTHYECKOW HAyKd Kak cgepbl



YEJIOBEYECKOMN ACATEIBHOCTH, TANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul PAa3BUTHs LIMBUIM3ALIHH,
OBJIAJICHUE SA3BIKOM MATEMAaTUKUA U MAaTEMaTU4YECKOMN KYJIBTYPOU KaK CpEACTBOM IIO3HAHMS MUDA,
TOTOBHOCTb OCYILIECTBIIATh IPOEKTHYIO U MCCIIEOBATEIbCKYIO ACATENbHOCTh HHIANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBHUS

Ba3oBble jornyeckue neicTBus:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHBLIC IIPU3HAKU MATCMATHYCCKUX 06’I)CKTOB,
MOHATUH, OTHOWICHUA MEXIy TMOHATHAMH, (QOPMYIUPOBATH ONPEACICHUS TOHSATHMH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMKA, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHCHHUSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,

BOCIIPUHUMATh, (POPMYIHpPOBaTH W MpPeoOpa3oBbIBATH CYKICHUS: YTBEPIUTENIbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBSA3W W IPOTUBOPCUUA B (baKTax,
JaHHBbIX, Ha6J'IIO)IeHI/I$[X n YTBECPKIACHUAX, npeajiaraTtb KpUTCpUU JJISA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

ACIaTb BBIBOJbI C HCIIOJB30BAHWEM 3daKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOYeHHUH, YMO3aKIIOUeHUH 10 aHAJIOTHH;

MIPOBOJUTH CaAMOCTOSITENIHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpaUBaTh AapryMeHTAlMIO, MPUBOAMTH MPHUMEPhl U KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/ICHUS U BBIBO/JIBI;

BBIOMpaTh Croco0 pemieHus y4eOHOW 3amaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoyiee MOAXOIAMIMM € Y4E€TOM CaMOCTOSITENIBHO BBIJEIEHHBIX
KpUTEPHUEB).

Ba3oBble ucciaenoBarebCcKHe NelicTBUA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKUM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MNpobiIeMy, ycTaHABIMBAaTh HCKOMOE U JITAaHHOE,
(bopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

MIPOBOJUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEOBaHHE IO
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEeKTa, SIBIICHHUS, IMPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MeXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaMMU;

CaMOCTOSITENILHO (OPMYIHPOBATH 000OIIEHNS U BBIBOJBI MO PE3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIEeI0OBAHUS, OIIECHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MpOIlecca, a TAKKe BBIABUTATh MPEINOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAITH JIeUIIUTHI UHPOPMAIUH, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha BOIMPOC U IS
pelIeHus 3a/1a4H;

BBHIOMpaTh HMH(POpPMAIMIO W3 HCTOYHHKOB PAa3MYHBIX THUIIOB, aHAJIM3UPOBATh,
CUCTeMATU3UpPOBaTh W HMHTEPHPETUPOBATh HMHGOPMALMIO PA3NIUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHUS;

CTPYKTYypUpOBaTh  WHGOpMAIMIO, TPEACTaBIATH €€ B  pa3IU4HbIX  ¢opMmax,
WJUTIOCTPUPOBATH TpadUIeCKH;



OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSITEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBbIE YHHBepcaJbHbIe Y4eOHbIe AeiicTBUS

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CYXXACHHA B COOTBECTCTBUM C YCIOBUAMU U LECIIAMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pCHHA B YCTHBIX M HNHWCBMCHHBLIX
TCKCTAaX, HAaBaTb IOACHCHHUA IO XOAYy PCIICHHUA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B X0Ji¢ 00CYXJEHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pCHIaCMOﬁ 3aa4M, BBICKAa3bIBaTb HWACH, HALCJICHHBLIC Ha IMOUCK PCIICHHA, COIIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMHU JPYTUX YYaCTHUKOB Jauajora, oOHapyXMBaTh pa3jMuue U CXOJICTBO
TIO3UIIHIA, B KOPPEKTHOU opme (GopMyIHpoBaTh pPa3HOTIIACHS, CBOH BO3PAKCHHUS;

NpCACTABIATE PE3YJIbTAaThl PCUHICHUA 3aaa4dd, OKCIICPUMCHTA, HCCICIOBAHUSA, IMPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJad [pPE3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

PerynsiTuBHbIC yHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Camoopranuszanms:

COCTaBIIAATh IUIAH, AJITOPUTM pEUICHHUS 3aJayd, BbIOWpaTh CIOCOO0 peleHus ¢ y4éToM
MMEIOIINXCA PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BAapUaHTHI PEIICHUH ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJ1b, 3MOLMOHAIbHBIN HHTE/JIEKT:

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaKk OCO3HAHUSI COBEPILIAEMbIX JACHCTBUIMA
U  MBICIUTENbHBIX TPOLECCOB, HX pe3ylIbTaTOB, BIAJAETh CHOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJISl IpOIiecca U pe3ysbTaTa PeleHusl MaTeMaTUYecKoil 3a1a4i;

MPEeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IMpPH PEUICHUM 33Ja4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OLIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjlbTaTa WEIHM U YCJIOBHUSIM, OOBICHATH HPUYMHBI
JOCTHKEHHSI WM HEAOCTH)KEHUSI PE3yJIbTaTOB JIESATEIbHOCTH, HAXOIUTh OLIMOKY, JaBaTh
OILICHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1€ATEJBHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHONW pabOThl IpU
pelieHnd y4eOHBIX 3a/ay, NPUHUMATh IIellb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHHU3aII0 COBMECTHOW pabOThl, pacHpenesiaTh BUAbI pabOT, AOroBapUBAThHCS, OOCYXKAATh
MIPOLIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B I'PYNNOBBIX GopMax paboThl (0OCyXJeHus, 0OMEH MHEHUMN, «MO3TOBBIE
IITYPMBI» W HHBIE), BBIIOIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM JIEHCTBUS C
JPYTMMU 4YJI€HaMH KOMaHbl, OLIEHWBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMIl MPOIYKT TO
KpUTEpUIM, cHOpPMYIHPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.



HNPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kjacca oOydaronuiicss HayIuTCs:

e CBOOOJIHO OTEPHPOBATH OCHOBHBIMU MOHSATHSIMH CTEPEOMETPUH MPH PELICHUU 33734 U
IIPOBEJIEHUN MaTEMAaTUUYECKUX PACCYKICHUI;

® [PUMEHSATh AaKCUOMBI CTEPEOMETPUM U  CIEICTBUS M3 HUX IPU PELIECHUU
r€OMETPUYECKUX 3a/1a4;

¢ KJaccu(UIMPOBATh B3aMMHOE PACIIOJIOKEHHE MPSIMBIX B MPOCTPAHCTBE, TUIOCKOCTEH B
IIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OTEPHPOBATH TMOHSATHSIMH, CBS3aHHBIMH C yIJIaMH B IPOCTPAHCTBE: MEXIY
MPSIMBIMU B IIPOCTPAHCTBE, MEXTY MIPSIMOM U IIIOCKOCTBIO;

e CcBOOOJHO ONEPUPOBATH MOHITHUSIMU, CBA3aHHBIMU C MHOTOI'PaHHUKAMU;

e CBOOOJHO pAacloO3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (IIpU3Ma, NUPaMUJA,
MPSIMOYTOJIbHBIN Mapajieenumnen, Kyo0);

e KIacCU(pUIIMPOBATH MHOTOTPAHHHUKH, BEIOMpAst OCHOBAHUS JUTsI KIIACCHU(DUKALINH;

e CBOOOJHO ONEpPUPOBATH MOHATHUSAMHM, CBS3aHHBIMH C CEYEHHMEM MHOTOTPaHHUKOB
IJI0CKOCTBIO;

e BBINOJIHATH MapajielbHOE, LIEHTPAJIbHOE U OPTOrOHAJIBHOE MPOEKTUPOBaHNUE GUTYp Ha
IJI0CKOCTB, BBITIOJIHATH N300pakeHHs! PUryp Ha MIIOCKOCTH;

® CTPOUTH CEUYEHHS MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIMIOJHATH (BBIHOCHBIE)
TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHH3Y;

® BBLIYHCIATH IUJIOMAAM TOBEPXHOCTEH  MHOTOTPaHHMKOB (Mpu3Ma, MHUpamMujaa),
reOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyI;

e CBOOOJHO ONEpPUPOBATH MOHITUAMH: CHUMMETpUS B MPOCTPAHCTBE, IEHTP, OCh H
MJI0CKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI;

e CcBOOOJHO ONEPUPOBATh MOHATHSIMHU, COOTBETCTBYIOUIUMHU BEKTOpPaM U KOOpIUHATAM B
MIPOCTPAHCTBE;

® BBITNIOJIHATH ACUCTBUSI HAJl BEKTOPAMU;

e peliath 3aJayd Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOUICHHH U HaXOXXICHHE
reOMETPUYECKUX BEIMYUH, IPUMEHSS U3BECTHBIE METO/IbI IPU PELICHUH MaTeMaTUYeCKUX 3a/1a4
MOBBILIEHHOTO U BHICOKOTO YPOBHSI CJIO3KHOCTH;

® PUMEHSTH MPOCTEHIINE MPOrPaMMHBIE CPENICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKUX 3aa4;

® U3BJICKATD, peoOpa3oBLIBATH u UHTEPIPETUPOBATH nH(bOpPMaLIHIO 0
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MpeICTaBICHHYIO Ha YepTeKax U PUCYHKaX;

® PUMEHSTH NOJYyYCHHbIC 3HAHUS Ha MPAKTUKE: CPABHUBATh M aHAJIM3UPOBATH peaibHbIe
CUTYaIlil, TMPUMEHSATh H3y4YCHHbIE TOHSATHS B TPOIECCe MOMCKA PEHICHHs MaTeMaTHYeCKH
chopMynupoBaHHON MpoOIEMBbI, MOJEIUPOBATh pPEaTbHBIE CUTYAIllMHd Ha S3bIKE TEOMETPUH,
HCCIIEI0BaTh MOCTPOECHHBIE MOJENN C HCIOJIb30BAHMEM T€OMETPUYECKUX IMOHATHI M TEOPEM,
amnmapara anredpsbl, penarh MPakTHUeCKUe 3a/1a4u, CBI3aHHBIE C HAX0XKJICHUEM I€OMETPUUECKUX
BEITUYHH;

® UMETh MPEJICTaBICHUSI 00 OCHOBHBIX ITalax pa3BUTHsI T€OMETPUHU KaK COCTAaBHOM YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJOTHI.

K koniy 11 kinacca oOyyaromuiicss HayYuTCA:



e CBOOOJIHO OINEPUPOBATH MOHITUSAMH, CBI3aHHBIMH C LWIMHIPUYECKOH, KOHUYECKON U
cepruecKoil MOBEPXHOCTIIMU, OOBACHATH CIIOCOOBI ITOJTyYCHHUS

® OIEpUpOBaTh NOHATUSAMH, CBSI3aHHBIMU C TEJaMHU BpAIIECHUS: IWIMHAPOM, KOHYCOM,
cdepoii u mapom;

® pacmo3HaBaTh Tella BpalleHus (WIMHAP, KOHYC, cdepa U map) u OOBSICHIATH CHOCOOBI
[IOJIyYEHUS TeJl BPAIllCHUS;

¢ KJaccU(UIMPOBATH B3AUMHOE PACIIOJIOKEHHE CPEephI U TIIOCKOCTH;

® BLIYKCIATH BEJIMYHMHBI JJIEMEHTOB MHOTOTPAHHMKOB M Tl BpalleHUsi, OOBEMBI U
IUIOLIaM TOBEPXHOCTEM MHOIOIPAHHUKOB M TeJl BpAlllEHUs, TE€OMETPUYECKUX Tel C
MpUMEHEeHUEM PopMyIT;

e CBOOOJHO ONEpPUPOBATH MOHATUSMH, CBSI3aHHBIMU C KOMOHMHAIMSAMM TEJl BpalllEHUs U
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAaHHBIM B cepy U ONUCAaHHBIA OKOJIO cdeprl, chepa,
BIHMCAaHHAsl B MHOTOTPaHHUK WJIN TEJIO BPallCHHUS;

® BBIYHCIATH COOTHOIICHUS MEX]Y IUIOIIAIIMU MOBEPXHOCTEH M 00BbEMaMU MOAOOHBIX
Te,

e n300pakaTh H3y4yaemble (UTYpHI, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB TpPOCTHIX OOBEMHBIX (GUIYp: BHUA CBEpPXy, COOKY, CHM3Y, CTPOUTH CEUEHUS Tell
BpAIllCHHUS;

® U3BJIEKATh, MHTEPIPETUPOBATH u peoOpa3oBHIBATh nHbOpPMaIUIO 0
MIPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (PUTypax, MpeICTaBICHHYIO Ha YepTekKax U PUCYHKaX;

e CBOOOJIHO OTIEPUPOBATH IIOHATHUEM BEKTOP B IPOCTPAHCTBE;

® BBINOJIHATH ONEPALUH HaJl BEKTOPaMU;

® 3aJ]aBaTh IUIOCKOCTb YPaBHEHUEM B JIEKapTOBOM CUCTEME KOOP/MHAT;

e pemiaTb TIEOMETPUYECKHE 3aaud Ha BBIUMCIEHHE YIVIOB MEXIY MPSAMBIMU U
IUIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSIHMHA OT TOYKM 0 IJIOCKOCTH, B II€JIOM, Ha IpPUMEHEHUE
BEKTOPHO-KOOPAMHATHOTO METO/1a P PEIIECHUH;

e CBOOOJIHO OIIEpUPOBATH MOHATUAMH, CBI3aHHBIMU C JBH)KEHUEM B IIPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIDKCHHIA,

® BBINOJHATh H300paK€HUS] MHOIOIPAaHHMKOB M Te€Jl BpALEHUS IMpH HapasieIbHOM
[epEeHoCce, IEHTPAIIbHOW CUMMETPHH, 3€pKalbHON CUMMETPUH, IIPU IOBOPOTE BOKPYI MPSAMOIA,
npeoOpazoBaHus OI00MS;

® CTPOMTbH CEYECHUS MHOIOI'PAaHHHUKOB U TEJ BPAILCHUS: CEUEHUS LMINHPA (apaiesIbHO
U MEpIEHAUKYIIIPHO OCH), CeYEeHHUsI KOHYca (MapajuleibHble OCHOBAHUIO M MPOXOJIINE Yepe3
BEpILIUHY), CEUEHUS 111apa;

® UCMOJb30BATh METOJAbl IOCTPOECHUS CEYEHHUIl: METOJ CJIEJOB, METOJ] BHYTPEHHEIrO
IIPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEH MII0CKOCTH;

® JIOKa3bIBaThb FT€OMETPUUECKHUE YTBEPKICHMUS,

® IPUMEHATh TIeoMeTpUuYeckre (aKTbl s PpelIeHUs CTepeoOMEeTPUYEeCKUX 3ajad,
IIPEIIOJIAraloIINX HECKOJBKO IIaroB PELICHMs], €CIM YCIOBHS IMPUMEHEHUS 3a/laHbl B SIBHOM U
HesIBHOU (opMme;

e pemarh 3aJadyd Ha JOKa3aTeJbCTBO MATEMaTHYECKUX OTHOLIEHWH M HaXOXJICHUE
F€OMETPUYECKUX BEJINYUH;

® [IPUMEHATH IPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU
PELIEHUH CTEPEOMETPUYECKHUX 3a/1a4;



® [PUMEHATH I[IOJIyYEHHBbIE 3HAHUS Ha IMPAKTHKE: CpPaBHUBATh, AHAJIU3UPOBATH MU
OLICHMBATh pEAJbHbIE CHUTYyallMH, NPUMEHATh H3YYEHHbIE IIOHATUS, TEOPEMBI, CBONCTBA B
mporecce MOMCKA PEIIeHHsT MaTeMaTH4ecKu c(hOopMyIupOoBaHHON MpoOIEeMbl, MOJAEIHPOBATH
peanbHble CUTyallUH Ha SA3bIKE TIE€OMETPUH, HCCIENA0BAaThb IIOCTPOEHHBIE MOJEIU C
UCIOJIb30BAHUEM TE€OMETPUYECKUX IOHATHMM UM TEOpeM, ammapara ajireOpbl, pemiarb
MIPaKTUYECKUE 3a/1a4M, CBSI3aHHbIE C HAXOKJCHUEM I€OMETPUUECKUX BEJINYUH;

e MMETh IIPEJICTaBICHUSI 00 OCHOBHBIX ATAIax pa3BUTHUsI FTEOMETPUU KaK COCTaBHOM 4acTH

(byHIaMeHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHrEe U cucTeMaTU3alus 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC

No KosunyecTBo yacos

n/n Tema ypoxa Bcero | KonTpoabHbIe Aara sy enis Aara usydenna
padoThI i no pakty

1 OcHoBHbI€ TIpaBUJIa U300pa’KEHNS HA PUCYHKE IJIOCKOCTH, 1 02.09.2023
HapajuIeNbHBIX IPSAMBIX (OTPE3KOB), CEpEMHBI OTPE3KA o
[TousiTHs cCTEpEOMETPUH: TOUKA, TIPsIMasi, TUIOCKOCTb,

5 npoctpaHcTBo. OCHOBHBIE MpaBUiIa H300paXKeHHUs HA PUCYHKE 1 04.09.2023
IJIOCKOCTH, MapajiebHbBIX MPSIMBIX (OTPE3KOB), CEPEIUHBI R
oTpe3Ka

3 [MonsiTHs: IepeceKaroIuecs MIOCKOCTH, ITePECEeKAIOITHECs 1 04.09.2023
npsiMasi ¥ MI0CKOCTh; MOIYIPOCTPAHCTBO

4 [TonsTHs: mepecekaronuecs MIOCKOCTH, IEPeCceKarouecs 1 07.09.2023
npsiMasi ¥ MII0CKOCTh; MOJYIPOCTPAHCTBO
MHororpaHHuKH, U300pa’keHne MPOCTEUIINX MPOCTPAHCTBEHHBIX

5 1 11.09.2023
(uryp, HEeCyIecTBYIOMNUX 00bEKTOB
MHororpaHHuKH, U300pa’keHue MPOCTEUIINX MPOCTPAHCTBEHHBIX

6 1 11.09.2023
(uryp, HEeCyIecTBYOINUX 00bEKTOB
AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIICICTBUS U3 HUX 16.09.2023
AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIICICTBUS U3 HUX 1 18.09.2023
AKCHOMBI CTepeOMEeTPHUH U TIEpBbIe CleACTBUS U3 HUX. CrocoObl

9 3aJlaHus IPSIMBIX U TUIOCKOCTEH B mpocTpaHcTBe. O003HAUECHUS 1 18.09.2023
MPSIMBIX U TJIOCKOCTEH
N306paxeHue ceueHuit mupaMubl, Kyoa u IpU3Mbl, KOTOpbIE

10 MPOXOJAT yepe3 ux péopa. M3o0pakeHue nepeceueHust 1 21.09.2023

TOJIYYCHHBIX ILIOCKOCTEH. PaCKpaH_II/IBaHI/Ie IMOCTPOCHHBIX




CEUYEHUI pa3HbIMHU LIBETAMH

11

N3o06pakenue ceueHnit mupamMusl, Kyoa v IpU3Mbl, KOTOPBIE
IPOXOJAT Yepe3 ux péopa. M3zo0paxxeHue nepecedeHus
IIOJIY4YEHHBIX IUIOCKOCTEN. PackpammBanue NoCTpOEHHBIX
CEYECHMM Pa3HbIMU LIBETaMU

25.09.2023

12

N3o06pakenue ceueHnit mupamMubl, Kyda v IpU3Mbl, KOTOPBIE
MPOXOJAT yepe3 ux péopa. M3o0pakeHne nepecedeHus
MTOJTYYEHHBIX IUIOCKOCTEN. PackpammmBanue NOCTPOEHHBIX
CEYECHMI pPa3HbIMU LIBETaMU

25.09.2023

13

N300paxkenue ceueHnil nupamupl, Kyda v Mpu3Mbl, KOTOPbIE
MPOXOAT Yepe3 ux pédpa. M3o0pakeHne nepecedeHus
MOJTYYEHHBIX IUIOCKOCTEN. PackpammBanue NOCTPOEHHBIX
CEYECHMI Pa3HbIMM LIBETaMU

30.09.2023

14

Merton cnenoB IS MOCTPOSHUS CEUECHMI

02.10.2023

15

Merton cnenoB Juis MOCTpoeHus ceueHuii. CBOMCTBA MepeceueHuit
NPSAMBIX U IIIOCKOCTEHN

05.10.2023

16

Merton cnenoB Jyis MOCTpoeHus ceueHuil. CBOMCTBA MepeceueHHit
MPSMBIX U IJIOCKOCTEH

09.10.2023

17

[TocTpoenue ceuenwuii B nmupamuie, Kyoe mo TpéM Toukam Ha
pe€bpax. Co3nanue BEIHOCHBIX YEPTEKEH U 3aIUCh IIaroB
MTOCTPOCHUS

09.10.2023

18

[TocTpoenue ceyenwuii B nmupamuie, Kyoe mo TpéM TouKam Ha
pébpax. Co3nanue BRIHOCHBIX YEPTEKEH U 3aIUCh IaroB
MTOCTPOCHUS

14.10.2023

19

[Toctpoenue ceuenuil B nupamue, Kyoe 1o TpéM ToOUKaM Ha
pébpax. Co3iaHre BEBIHOCHBIX YEPTEXkKeEH U 3alUCh 11aroB
IIOCTPOCHHUS

16.10.2023

20

[TocTtpoenue ceuenuil B nupamue, Kyoe 1o TpéM ToukaM Ha

16.10.2023




pé€opax. Co3nanne BEIHOCHBIX YEPTEIKEH U 3aIUCh IaroB
MOCTPOCHUS

21

IToBTOpenue manumerpun: Teopema 0 IPONOPLIUOHAIBHBIX
orpeskax. [logoOue TpeyroisHIKOB

19.10.2023

22

[ToBTopenue nmnanumerpun: Teopema Menenas. PacueTsl B
CEUYEHHUSIX HAa BBIHOCHBIX uepTexkax. Mcropus pa3Butus
IUTAHUMETPUU U CTEPEOMETPHUH

23.10.2023

23

KontponsHas pabora "Akcuomsl crepeomerpun. Ceuenus"

23.10.2023

24

B3anMHOE€ pacnoiokeHue IpsIMbIX B IPOCTPAHCTBE.
CkpemuBaromuecs npsiMole. [Ipu3sHaky ckpemuBaronmnxcs
npsMbIX. [TapanienbHble TpsIMbIE B IPOCTPAHCTBE

06.11.2023

25

Teopema o cyiiecTBOBaHUM U €AMHCTBEHHOCTH MPSIMOMA
MapajuieJIbHON JAHHOW MPSMOM, IPOXOIAIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIIEH Ha TaHHOW npsmoil. Jlemma o
MEePECCUCHUH NapAIIIEIbHBIX IPSIMBIX IIOCKOCTHIO

06.11.2023

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema o TpEX mapanieabHbIX
npsMbIX. TeopeMa 0 CKpeIIBaIOIINXCS IPSIMbIX

09.11.2023

27

[TapannensHoe npoexktupoBanue. OCHOBHBIE CBOMCTBA
napajuieNIbHOTO MpoeKTHUpoBaHus. M3o00paxenue pa3Hbix Gpuryp B
napajyuiebHON MPOEeKIUH

13.11.2023

28

HeHTpaJ'ILHafI IIPOCKI M. Vronc COHaAITpaBJICHHBIMHA CTOPOHAMM.
Yron MCKAY IIPAMBIMHA

13.11.2023

29

332[3‘11/1 Ha JOKa3aTCJIbCTBO M UCCIICAOBAHUC, CBA3aHHBIC C
PACIIOJIOKCHHUEM IIPAMBIX B ITPOCTPAHCTBE

18.11.2023

30

ITonsaTus: mapajisieJIbHOCTb HpﬂMOfI U INIOCKOCTH B IPOCTPAHCTBE.

[Ipu3Hak napauieIbHOCTH MPSIMON U TUIOCKOCTH. CBoOMCTBA
NapaJUIeIbHOCTH MPSIMON U TUNIOCKOCTH

20.11.2023

31

FGOMeTpI/ILICCKI/IC 3aJa4M Ha BBIYUCIICHUEC U JOKa3aTCJIILCTBO,

20.11.2023




CBSI3aHHBIE C [1APAIJIEIIBHOCTBIO IPSAMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenune ceueHus, MPOXOSIIETO Yepe3 JaHHYIO PSIMYIO Ha

32 . . . . 23.11.2023
YepTeKe U MapajuieIbHOTO Ipyroi mpsiMoil. Pacyér otHomeHni

33 [NapannenbHas MPOEKIKS, TPUMEHEHUE JUTS TOCTPOSHUS CEYCHU I 97 11.2023
Kyba u napautenenunena. CBoWCTBa mapauiesenunena u MpU3Mbl o

34 HapaJ'IJ'ICJ'II)j-IHe mrockocTh. [Ipu3Haky napamienbHOCTH JBYX 97 11.2023
TUTOCKOCTEH
Teopema 0 mapaIensHOCTH U €AMHCTBEHHOCTH TUIOCKOCTH,

35 MPOXOJAIIEH Yepe3 TOUKY, He MPUHAICIKAITYIO TaHHOU 02.12.2023
IIJIOCKOCTH M CJICJICTBHSA U3 HEE
CBoiicTBa napaJIeNbHBIX IUIOCKOCTEN: O MapaJIEIbHOCTH

36 MIPSIMBIX TIEPECEUCHUS TIPU TIEPECEUEHUN IBYX MapajlIeIbHbIX 04.12.2023
IJIOCKOCTEMN TpEeThen
CBoiicTBa mapaJlIeIbHBIX TUIOCKOCTEH: 00 OTpe3Kax

37 MapajuIebHBIX TPSMBIX, 3aKJ'IIO‘IéHHB£X MEXTy TTapajuIeTbHBIMU 04.12.2023
TUTOCKOCTSIMU; O TIEPECEUCHHUU TIPSIMOM € IBYMSI TTapajlIeIbHBIMH
TUIOCKOCTSIMU

38 [ToBTOpenue: Teopema [Mudaropa Ha mIockocTr 07.12.2023

39 [ToBTOpEHUE: TPUTOHOMETPHUS MPSIMOYTOJIHHOTO TPEYrOJIbHUKA 11.12.2023

40 CaoiicTBa Ky0a 1 MPsIMOYrOJIbHOIO Hapaljiesenuneaa 11.12.2023

41 Berunciienue JUIMH OTPE3KOB B KyOe U MPSIMOYTOJIbHOM 16.12.2023
napasuiesienure e

42 [eprieHAMKYIAPHOCTD Hp}IMO\I:/'I u miockocTu. [Ipu3nak 18.12.2023
NEPIEeHANKYIAPHOCTH MPSIMOM U MIIOCKOCTH

43 [leprieHAUKYIAPHOCTD Hp}IMO\I:/'I U mockocTu. [lpu3nak 18.12.2023
NEPIEHANKYIAPHOCTH MPSIMOM U MIIOCKOCTH

44 Teopema o cyiiecTBOBaHMH U €AMHCTBEHHOCTH MPSIMOH, 21.12.2023




MIPOXOALIEH uepe3 TOUKY IPOCTPAHCTBA U NEPIEHIUKYIIPHON K

IUIOCKOCTH

45 [Inockoctu U nepneHAUKYISIpHbIE UM MIPSIMbIE B MHOTOTpaHHUKaX 25.12.2023

46 [1nockocTu U nepneHAUKYISIPHbIE UM MIPSMbIE B MHOTOTPAaHHUKAX 25.12.2023

47 [Iepnenaukyisp n HakinoHHas. [locTpoeHne neprnesauKyIspa us 30.12.2023
TOYKHU Ha MPSIMYIO

48 [Iepnenaukynsp n HakinoHHas. [locTpoeHue eprneHauKyIsapa us 11.01.2024
TOYKHU Ha MPSIMYIO

49 Teopema o TpEx mepneHANKYIsIpax (MpsMasi 1 oOpaTHast) 15.01.2024

50 Teopema o TpEx mepreHANKYsApax (MpsMast 1 0OpaTHast) 15.01.2024

51 VYT0J1 MEXKTy CKPEITUBAIOIIIUMHUCS TTPSIMBIMHU 20.01.2024

59 [owck mepreHAnKyISIPHBIX nps[i/n)lx C TIOMOTIBIO 99 01.2024
NEePIEeHANKYIISPHBIX IIOCKOCTEN

53 OpToroHanabHOE MPOCKTUPOBAHUE 22.01.2024

54 [Toctpoenune ceueHuit Ky6va, MPU3MbI, TPAaBUWILHOU MUPAMUJIBI C 95.01.2024
MIOMOIIIbIO OPTOTOHAIBHOM MPOEKINH

55 IToctpoenue ceuenuit Ky6va, IPU3MBI, IPABUIILHOM MUPAMU/IBI C 99.01.2024
MIOMOIIIbIO OPTOIOHAIBHOM IPOEKIMH

56 Cummerpus B HpOCTp&fICTBC OTHOCHTEJIBHO IIJIOCKOCTH. 99.01.2024
[Inockoctu cuMMeTpuil B MHOTOTpaHHUKaX

57 [Ipu3Hak nepneHuKyJIIpHOCTH NPSMON U MJIOCKOCTH Kak 03.02.2024
CJIEZICTBUE CUMMETPUHU

58 [IpaBunbHBIE MHOTOTPaHHUKHU. Pacdyér paccTosHUI OT TOUKH /10 05.02.2024
IJIOCKOCTH

59 IIpaBuiIbHBIE MHOTOTPAaHHUKU. Pac4€T pacCcTOSHUN OT TOYKH 10 05.02.2024
IJIOCKOCTH

60 CrniocoObl ONYyCTUTh NEPIEHANKYISAPbI: CHUMMETPUS, CIBUT TOUKH 08.02.2024




10 IapaJIJIeNbHON NPSAMOKN

61 CnBur 1o HenmapayIeIbHOU MPSMOM, U3MEHEHHUE PACCTOSTHUM 12.02.2024
KoHnTponsHas padora "B3aumMHOe pacriookeHHe MPSMbIX U

62 POJIBHALP e p P 12.02.2024
TJIOCKOCTEH B TIPOCTPAHCTBE
[ToBTOpEHUE: YrOa MEK Y IPSIMBIMU Ha TUIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa 17.02.2024
KOCHHYCOB
[ToBTOpEHUE: YTOJI MEKTY CKPECIIIUBAOIIIUMHUCS TTPSIMBIMA B

64 perme: Yo Y okp P 19.02.2024
MPOCTPAHCTBE
I'eoMeTpudeckre METO bl BEIYHCICHUS YTIIa MEXK Ty TPSIMBIMH B

65 P 7 v P 19.02.2024
MHOTOTpaHHUKAX

66 JByrpanubIit yron. CBOMCTBO JIMHEWHBIX YTIIOB IBYTPAHHOTO yriia 22.02.2024
[TepnenaukynspHbie I0cKOCTH. CBOMCTBA B3aUMHO

67 P VP : 26.02.2024
MEPIICHANKYIISIPHBIX TUIOCKOCTEH
[Tpu3Hak neprneHauKyIIpPHOCTH TIIOCKOCTEH; TeOpeMa O MPSIMOM

68 MepeceveHus ABYX MIIOCKOCTEH MEPICHAUKYISIPHBIX TPEThEH 26.02.2024
TUIOCKOCTH
[IpsiMOyTOIBHBIN MapajuIeNenuIiel; Kyo; U3MEepeHUsl, CBOMCTBA

69 ’ ’ ’ 02.03.2024
MPSIMOYTOJIBHOTO MapaJuieyIeuIeia
Teopema 0 quaroHay MPSIMOYTOJILHOTO MapaUIeIICHIea U

70 P 2 TIPAOYE P 04.03.2024
CJICZICTBUE U3 Hed
CrepeoMeTprueCKUe U TIPUKIIAIHBIC 331a4H, CBA3aHHBIC CO

71 pEONETP P ’ 04.03.2024
B3aMMHBIM PACIIOJIOKEHHEM TPSMBIX U TUIOCKOCTH
[ToBTOpEHUE: CKpEIIMBAIONIKECS IPSMBbIC, TTapaJIICIbHbIC

72 P P prvIbie, Tap 07.03.2024
TJIOCKOCTH B CTaHJIAPTHBIX MHOTOTPaHHHUKAX
[Tapa mapannenbHbIX MI0CKOCTEN Ha CKPEIIMBAIOIINXCS TMPSIMBbIX,

73 PacCTOSHUE MEX/y CKPELIUBAIOLIIUMUCS MPSIMBIMH B IIPOCTHIX 11.03.2024

CUTYyalludgX




PaccrosiHre OT TOUKH /10 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 110

74 1 11.03.2024
IUIOCKOCTH

75 Brraucnenue paccrosHuin Menfny CKPEUIMBAIOIIUMUCS TPSIMBIMU C 1 16.03.2024
MTOMOIIBIO NIEPIIEHANKYIISIPHOH TIIOCKOCTH
Tpé€XrpaHHbIi yroj, HEpaBeHCTBA JAJIs TPEXTPAHHBIX YIJIOB.

76 Teopema [Tudaropa, TeopemMbl KOCHHYCOB B CHHYCOB IS 1 18.03.2024
TPEXTPAHHOTO yTIIa

77 DneMeHTHI c(hepruIeCcKOi TeOMETPHH: T€0e3NUECKUE TMHUN Ha 1 91.03.2024
3emiie

78 KonTtponpnas padota "Yrisl u paccTrosaus" 1 18.03.2024

79 CucremaTtu3zanus 3HaHui "MHOTOTpaHHUK U €TO 3JIEMEHTHI" 1 06.04.2024

80 [Mupamuna. Buast nupamun. [paBunsHas nupamuaa 1 08.04.2024

81 [Ipusma. Ilpsamas 1 HakIoHHas npusMbl. [IpaBuiibHas npusma 1 08.04.2024

82 [IpsiMoii mapaytenenumne], MpsMOYTrOJIbHBIN Mapasuieenumnes, Kyo 1 11.04.2024

83 Brimykieie MHOTOTpanHuKH. Teopema Diinepa 1 15.04.2024

84 Brinyknsie MHOrOrpanHuku. Teopema Diinepa. [IpaBunbHbie U 1 15.04.2024
MOJIYPaBUIIbHBIE MHOTOTPAaHHUKHU

85 KontponbHas padota "MHuororpanHuku" 1 20.04.2024

86 [TonsaTHe BeKTOpa HA MJIOCKOCTH U B MIPOCTPAHCTBE 1 22.04.2024

87 CymMMa BEKTOPOB 1 22.04.2024

88 Pa3nocTh BekTOpOB 1 25.04.2024

89 [IpaBuio nmapamienenurnena 1 29.04.2024

90 YMHOX€EHHE BEKTOpa Ha YUCIIO 1 29.04.2024

o1 Pa3J‘I(1)KeHI/Ie BEKTOpa Mo 0a3ucy TpEX BEKTOPOB, HE JISKALTUX B 1 06.05.2024
OJTHOM TUIOCKOCTH

92 CkansipHO€ pou3BEICHUE 1 06.05.2024

93 Brruncnenue yria Mex1y BEKTOpaMu B IIPOCTPAHCTBE 1 11.05.2024




94 [IpocTeiimue 3a7a4u ¢ BEKTOpAMHU 1 13.05.2024
95 [Ipocreiimue 3a1a4u ¢ BEKTOpaMH 1 13.05.2024
96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1 16.05.2024
97 [IpocTeiimue 3a7a4u ¢ BEKTOpAMHU 1 20.05.2024
98 O06o01IeHne U cucTeMaTru3anus 3HaHu ! 1 20.05.2024
99 O0o01IeHre U CHCTeMAaTH3alns 3HaHU N 1 23.05.2024
100 Hrorosas kKoHTpOJIbHAS paboTa 1 27.05.2024
101 Hrorosas koHTpoJbHAs paboTa 1 27.05.2024
102 O0o0IIeHre U CHCTeMaTH3alns 3HaHU N 1 28.05.2024
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHuE TeMBI "YpaBHEHNE TPSAMO, 1
MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IJIOCKOCTH B OTPE3KaxX
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1
IIPOrpaMMHUPOBAHKE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHKE
10 AHanuTHyecKkue METObl pacuéra yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKHE METOBI pacuéra yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSAHUS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpAMWHATAX

HaxoxpaeHue paccTosiHUi OT TOYKHU 10

13
IUIOCKOCTHU B KyOe

14 Haxosxaenne pacCTOSHUN OT TOYKH 710
IUTIOCKOCTH B TPaBHIIBHOW TTHPaMHJIE

15 KontponbHas pabota "Ananuruyeckas
reoMerpus’"

16 CedeHusi MHOTOTPaHHHUKOB: CTaHJApTHBIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIE0B
CedeHust MHOTOTPaHHHUKOB: CTaHIAPTHBIE

18 IJIOCKOCTH, TIEPECCUCHUS PSIMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble NPSMBIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenpHble NPsSIMbIE U TIOCKOCTH:
pacy€T OTHOIIECHUM
[TapannenbHblie NPsSMBbIE U TIOCKOCTH:

21 YTIIBI MEXKIY CKPEIIHBAIOIIUMHUCS
MPSIMBIMU
[lepnieniuKynsApHbIE MPSMBIC U

99 IJIOCKOCTHU: CTaHJAPTHBIE Maphl
MEePIEeHIUKYISPHBIX TIIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieHuKynApHBIE IPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePIEeHIUKYIIApax

24 [lepneniuKynsspHBIE MIPSIMBIE U




IIJIOCKOCTH: BBIYMCJIICHUSA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI JIsI
TI0MIaIeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHSI TOI00Us

27

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTAIeH, COOOpaKeHUS TI0100Mst

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06Bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpruecKue 3a/1a4M, CBA3aHHbBIE C
00BEMOM MPSMOYTOJILHOTO
napasiesienumnea

34

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMa MPSIMOYTOJILHOTO

napajuienenurea

35 O0BEM PSAMOY TIPU3MEI

36 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4n, CBSI3aHHBIE C
00BEMOM NPSAMOI PU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénHoro uarerpaia. O0sEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenénnoro uarerpaia. O0bEM
A PAMHUJTBI

40 ®dopmyna 00bEMa mupamuel. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

A1 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOITUM yTIIOM

42 CrepeoMeTprYeCKUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeomMeTprYeCcKUE 3a/1a4M, CBI3aHHBIC C
00BbEMaMU TTMPAMHMTBI
[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIbI

46 [Ipumenenune o0bEMOB. Boruncienue

pacCToAHUA N0 MIOCKOCTH




KontponsHas padora "O0béM

47 \
MHOTOTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [psamoi KpyroBoi HAIUHAP.
[lnomaap MOBEpXHOCTH LIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromme
KOHMYECKOU noBepxHocTH. Konyc

51 CedeHue KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 Yceuénnslii konyc. M3o0pakenue
KOHYCOB U yC€YEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaae 60KOBOY MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JTI0Ka3aTeJIbCTBO U BEIYMCIICHHE,
MIOCTPOCHUEM CEYCHMI HUIMHIIPA, KOHYyCa
CrepeoMeTrpuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYUCIICHUE,
MIOCTPOCHUEM CEYCHMI IUIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

58 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
UIHHIPOM

59 Coepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
iockocThro. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bul 1 n300paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B 1 m300paxkenue mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u e
yacreu

63

CummMmetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auyu Ha
JI0Ka3aTeIbCTBO U BEIYMCIICHHE,
CBsI3aHHBIE CO chEpoi U 1IapoMm,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

65

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapom,
MMOCTPOCHUEM UX CEUCHHH TIOCKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJapTHBIC
nonoous

68

Paznuunsbie KOM6HH8.I_II/II/I TCJI BpallICHUS U
MHOTI'OI'paHHHUKOB

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpalieHus"

70

3amaun o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"




71

KonTtposnenas padota "Tena u
IIOBEPXHOCTHU BpalieHus"

72

O6bem muuHapa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

73

Brrunciienne 0065EMOB TeEII ¢ TOMOIIBIO
onpenenéHHoro uurerpana. OobEm
KOHyca

74

TTimomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHyuecKUe 3a/1aul, CBA3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIWIIMHPA,
KOHYyca

76

[Ipuknagasie 3agaun mo Teme "OOBEMBI U
IJTIONI[au MTOBEpXHOCTEN Te"

77

OO0BEM 1mIapa U IapoBOTrO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomans
chepbl. CTepeoMeTpUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
oaapio ceprl. COOTHOMICHUS MEXKIY
IJIOIAIIMK ITOBEPXHOCTEH U 00bEMaMu
ITOJTIOOHBIX Tl

79

[TogoGHbIE TeNna B TPOCTPAHCTBE.
N3menenne 06bEMa mpu o 1001u.
CrepeoMeTpHuecKUe 3a/1a4u, CBSI3aHHbBIE C




BBbIUHMCIICHHEM 00BbEMOB TeJl U IUIOLIaaeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX T

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBw>xenus u paBeHcTBO puryp. O0mue
CBOMCTBA JIBKCHUI

82

Buabl 1BuMKeHMIN: TapauienbHbII
MEPEHOC, LIECHTPAJIIbHAS CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOM

83

[IpeobpazoBanus noxoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KonTtponbHas padoTa "BekTops! B
npocrpasnctae"

86

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CUCTEMaTH3aIUsl 3HAHUIL:
"[TapayyienbHOCTh MPSAMBIX U TIJIOCKOCTEH
B IIpOCTpaHCTBE"

87

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIACCOB, CUCTEMAaTH3aIisl 3HAHUMH:
"BexTopsl B npocTpaHCcTBE"

88

O6o6maromiee noroperue 11 nmoHsATHit U
MeTOJIOB Kypca reomerpun 10-11




KJ1aCcCOB, CHCTeMaTHU3allus 3HAHHI:
"BexTopsl B npocTpaHcTBe"

89

Ob6o6maromee moropenue 11 moHsTHil u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHuKa"

90

O6o06maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aINs 3HAHHUHN:
"O6beM MHOTOrpaHHUKA"

91

O6o06maromiee nopropeHue 11 noustuii u
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

92

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIACCOB, CUCTEMaTH3aIsl 3HAHUIL:
"[mommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

93

Hrorosas koHTposbHas paboTa

94

HroroBas koHTposbHas paboTa

95

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pazBuTHs CTEPEOMETPUH KaK
HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

98

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX NMHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUU KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJIbHBIE VUYEBHBIE MATEPUAJIBI /151 VAEHUKA

1. F'eomerpus. 10-11 kmacchl: yueb. st 001eo0pa3oBaT. YUpeKIeHHI: 6a30BbId U nmpodui. yporHu / [JI.
C. AranacsH, B. ®@. Byrysos, C. b. Kagomiies u np.]. — 18- uzn. — M.: I[Ipocsemenue, 2011.

2. 3uB b.I'. 'eomerpus: nunakt. marepuanst s 10 k. / b. I'. 3uB. — 10-e u3a. — M.: [IpocBenieHue,
2008.

3. byry3oB B.®., I'mazkos 10.A., FOguna W.W. PaGouas Terpaap mo reomerpuu s 10 knacca. — M.,
[Ipocsemenue, 2010.

4. Caaksa C. M. U3ydyenue reomerpuu B 10-11 knaccax: ku. aist yuurens / C. M. Caaxsn, B. @.
Byty3oB.— 4-¢ u3n., nopad. — M.: I[Ipocsenienue, 2010.

5. Teomerpus B Tabnuiax u cxemax / H. I1. EBmokumoBa. — CI16.: Uza. nqom «JIutepay, 2005.

6. [Toypounsie pazpabdorku 1o reomerpun: 10 ximacc / Coct. B.A. fposenko. — M.: BAKO, 2010.

7. EI'D-2014. Maremaruka: TemaTiuaeckuii coopuuk 3ananuii / [Tox pen. A.JI. Cemenona, 1.B. Smenko.
— M.: U3natenbctBo «HammonansHoe oopasoBanuey, 2013.

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIS

1. O6pasoBaTenbHbIH TOpTan «Y4eba» WWw.ucheba.com

2. Cepsep nHpopMaIroHHoi moiepxku «ET'D» www.ege.ru

3. Yunrenbckas razera: dIeKTpoHHas Bepcus http://www.ug.ru

4. Caiit MunucrepcrBa obpasosanus PO http://www.ed.gov.ru

5. denepanbHas ciyx0a 1Mo Haa30py B chepe oOpa3oBaHus (rocy1apcTBEHHAs HTOrOBast ATTECTAIUS
mkonpHuKoB) http://www.obrnadzor.gov.ru/attestat/

6. Caiit uzgarensctBa «IIpocsemenuey (pyopuka «Maremarukay) http://www.prosv.ru

7. Caiit uzgarensctBa MuemosnHa (pyopuka «MartemaTtukay) http:/www.mnemozina.ru

8. Caiit m3narensctBa J[poda (pydpuka «Matemarukay) http:/www.drofa.ru

9. Odunuansuelii caiT PeaepansbHOro HHCTUTYTA MEAArornuecKux u3mepenunit http://www.fipi.ru

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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