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IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpust sBisieTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpeaHEero oOIIero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIHUILINH €CTECTBEHHO -HAYYHOU
HaIPaBJIEHHOCTH U MPEAMETOB I'yMaHUTapHOro Iukjia. II0CKOIbKY JIOTMYECKOE MBIIUICHUE,
dbopmupyeMoe Tpu  HM3YyYCHUH OOYYAIOIIMMUCS TIOHSATHHHBIX OCHOB TEOMETPUH, TpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEPKICHUM IpU pEIIeHUU
r€OMETPUYECKUX 3aJla4y, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
HCIOJIb3YIOTCSL IPU PEIICHUU 33Ja4 €CTECTBEHHO-HAyYHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX
3ajad.

enbs ocBoeHust mporpamMmsl yueOHoro kypca «['eomerpusi» Ha yriyOa€HHOM ypOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH OOydaromuxcs MpU H3YyYEHHUM T'€OMETPUH, Kak
cocTaBJsifoOLIEN NpeaMeTHOM oOmactu «MaremaTnka M HHPOpMATHKa» dYepe3 obecreyeHue
BO3MOXHOCTH MPHOOPETEHUsI M HUCHOJb30BaHUS Oojiee IIyOOKMX TNeOMETPUYECKHX 3HAHUM U
NeUCTBUM, celM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTo MNpo(eccrOHaTIbHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMAaTHKU.

[IpropuTeTHBIMH 3a/1la4aMH Kypca reOMEeTpUU Ha YriyOJaEHHOM ypOBHE, PaCHIUPSIOIIUMU
Y YCWJIMBAIOIIMMH Kypc 6a30BOT0 YPOBHS, SIBJISIFOTCS:

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

(¢bopMHpOBaHHE TPEACTABIECHUS O NPOCTPAHCTBEHHBIX (UIypaX KaK O BaKHEHIIMX
MaTeMAaTU4YEeCKUX MOJENAX, TO3BOJSIOIIMX ONMChIBATh W HU3y4daTh pa3Hble SBICHUSA
OKpYXKaloIllero MHpa, 3HaHME NOHATHHHOrO amnmapara 1o pasaeny «CrepeoMeTpusd» yueOHOTo
Kypca reéOMeTpHUH;

(dbopMupoBaHHE yMEHHsI BJIAZIETh OCHOBHBIMM MOHATUSIMHU O IPOCTPAHCTBEHHBIX (UTypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (OopMya M yMEHHME MX NPUMEHATb, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIapPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dbopMupoBaHME yMEHHs pAaclO3HaBaTh Ha 4YepTekKaxX, MOJENAX U B peEabHOM MHpe
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYUPOBAaTh T€OMETPUUYECKHE MOJIEIIN;

¢bopMupoBaHME€  NOHUMAaHHUA  BO3MOXKHOCTM  AKCHOMATHYECKOTO HOCTPOCHMUS
MaTeMaTU4YeCKUX Teopui, (opMHUpOBaHHE MOHMMAHUS POJU AKCMOMATHKHM IIPH IMPOBEICHUU
paccyxJIeHUI;

¢dbopMupoBaHME YMEHMs BIAJETh METOJAMHU JI0KAa3aTeIbCTB M AJITOPUTMOB PpEIIEHUS,
YMEHUS MX [PUMEHATb, IPOBOJUTH [JOKA3aTElbHbIE pPACCYyXJAEHUS B XOJ€ peLIeHUs
CTEPEOMETPUYECKUX 3aJad M 3aJa4 C [PaKTUYECKUM coJepKaHueM, (OopMHUpOBaHUE
IPEJCTAaBICHUS O HEOOXOAUMOCTH JIOKa3aTeNbCTB HpPU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM AKCHOMATHUKU B IIPOBEICHUH JETyKTUBHBIX PAaCCYXJICHUH;

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

¢dopmupoBaHue (YHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOM TI€OMETPHM: YMEHHUs
pacrio3HaBaTh IPOSIBJICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYalMSIX U MPU U3YYEHHUH JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJEIMPOBAHMS peabHBIX CUTYAIMi, MCCIeIOBAHUSL
MOCTPOEHHBIX MOJIeNIel, UHTEPIIPETALIMH MTOJYYEHHBIX Pe3yJIbTaTOB.



OCHOBHBIMU COJIEpKATEIBHBIME JIMHUSAMH ydeOHOTO Kypca «['eomerpusi» B 10-11
Knaccax sBisoTcs: «lIpsMble M IUIOCKOCTH B TPOCTpaHCTBE», «MHOrorpaHHukm», «Tema
BpaleHus», «BEeKTOpbI U KOOPMHATHI B IPOCTPAHCTBEY, «/BHXKEHHS B TPOCTPAHCTBEY.

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 y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMYECKHX YMEHUH
pacripenenisieTcsi HE TOJBKO TIO COJIEpXKATEIbHBIM JIMHUSM, HO W MO ToJaM OOy4YeHHS.
Copnepxanne 00pa3oBaHHs, COOTBETCTBYIOUIEE MPEIMETHBIM  pe3ylIbTaTaM  OCBOCHHS
@enepanbHO pabodel MPorpamMMbl, pacipeAeICHHBIM 10 Toj1aM 00y4YeHHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPUHIIUIHAIBHBIM BOIPOCAaM OOyJarolIuecs
oOpallagiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJEHHE TIE€OMETPHYECKUMHU
MOHATUSAMM M HaBbIKAMU IIOCJIEIOBATEIbHO M IOCTYNATENbHO, C COOJIIOJIEHUEM NpUHIUIIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAaHMSI BKJIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPHUYECKHUX
MPEACTABICHUN 00YJarOUIUXCsl, paclIupsisi U yriyonss e€, oOpa3ys MpOYHbIe MHOXKECTBEHHbBIE
CBSI3H.

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

co3/laTh yCIOBHA s qudQepeHnnanun oO0ydeHus, TOCTPOCHHS WHIUBUIYaTbHBIX
oOpa3oBaTeNbHBIX MporpamMM, OOecreduTh yriayOn€HHOe U3ydyeHHe TeOMETPUM  Kak
COCTaBJISIONIEH yueOHOTO TIpeMeTa «MaTtemaTiukay;

MOATOTOBUTH O0YYaIOIIUXCS K MPOJOJDKEHUI0 M3yYeHHUs MaTeMaTUKU ¢ y4€ToM BbIOOpa
Oynymei mpodeccun, obecriednBas MPEEMCTBEHHOCTh MEXKIY OOmuM u TpodeccruoHaTbHBIM
o0pazoBaHUEM.

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



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, MI0CKOCTh, MpocTpaHcTBo. [loHsTHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIISIICTBHS U3 HUX.

B3aumHoe pacnosiokeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, NapaliebHble U
CKpeluBaromuecs npsmele. [IpusHaku ckpemuparomuxcs npaMbix. [lapannenbHOCTh NPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleJbHbIE MpPSIMbIE B MPOCTPAHCTBE, MApaUIEIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MHpsMOW W MiockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHUE, n300paxenue ¢puryp. OCHOBHBIE CBOMCTBA MapaIETLHOTO MPOSKTUPOBAHHMS.
N300paxkenue Guryp B napajuieabHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIroJl
MEeXAy HpsIMBIMU B TIpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH: MapajuleNbHble IJIOCKOCTH,
CBOMCTBa NapauleNbHbIX II0ocKocTel. [IpocTeiiie mpocTpancTBEHHbIE (DUTYPhI HA MJIOCKOCTH:
TeTpasd/p, Napajuiesenune, IOCTPOSHNE CEUEHUH.

[lepnieHqUKYISIPHOCTE  TIPSIMOM W TIJIOCKOCTH:  TIEPIICHAUKYISIPHBIC TIPSMBIE B
MIPOCTPAHCTBE, MpsAMbIE MapajUleibHble U MEPHeHIUKYISIpHble K IUIOCKOCTH, MpU3HAK
MEPNEHIUKYIISIPHOCTA TIPSAIMOM M IIOCKOCTH, TeOpeMa O NpsIMON MEepHEeHIUKYISIPHOU
miockocTu. OpTOroHanbHOE NMpOeKTUpOoBaHME. [lepneHAuKysip U HAKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 MIOCKOCTH, MPOEKIHS (PUTyphl HA TUIOCKOCTb.
[TepieHAMKYASAPHOCTD MIIOCKOCTEW: MPU3HAK MEPHEHAUKYISIPHOCTU IBYX IUIOCKOcTel. Teopema
0 TPEX MEPNEHIUKYIISIPaXx.

VYTIabl B IPOCTPAHCTBE: YIoJl MEXAY NPAMOUN U TIIOCKOCTBIO, ABYTPAHHBIA YI0JI, TUHEHHBIN
YroJ JIBYIpaHHOTO yrija. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOWCTBA IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX M JBYTPAaHHBIX YIVIOB TPEXTPAHHOTO yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHOrorpaHHMKN

Buznbl MHOrorpaHHMKOB, pa3BEpTKa MHororpaHHuka. [Ipm3sma: n-yronpHas mnpusma,
npsiMasi U HakJIOHHAs MPU3MbI, OOKOBas M IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenumnern,
MPSIMOYTOJIbHBIM THapajulesienune] W ero cpoicrBa. Kparyaillime nytv Ha MOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yroJibHasi TUpaMu/a, MpaBUiIbHAsA U yceu€HHas nupaMubl. CBoiicTBa pédep u OOKOBBIX TpaHeit
MpaBUJIbHOM nupaMubl. I[IpaBuibHBIE MHOTOIpDaHHUKH: IMPAaBWIbHAs MpPU3Ma M IpaBUJIbHAs
nMpaMuia, mpaBuibHas TPEyroiabHas MUpamMuia U MpaBUIbHBIN TeTpasap, KyO. [Ipeacrapnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3JIP, NOJAEKA3AP U UKOCAIP.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [lnomans GoxoBoi
MOBEPXHOCTU U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIAJb OCHOBAHUM, Teopema O
OOKOBOW MOBEPXHOCTH MpsMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U TMOBEPXHOCTH
MpaBUIILHOM TUpPaMUbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMU/IBI.

CummeTpusi B MOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUHU TPABHIbHBIX MHOTOTPAHHUKOB.
CummeTpusi B MpaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS Napajljielenuneaa, CUMMETpUs
MPaBUJIbHBIX MIPU3M, CHMMETPHUSI IPABUIBHOW MUPAMUIBL.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

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



BEKTOPOB. JIeHCTBHUS C BEKTOpAMH: CJIOXEHHWE M BBHIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHOXKEHHME BekTopa Ha uuciao. CBoiicTBa cioXeHUs BekTopoB. (CBoiicTBa
YMHOKCHH BCKTOPA HA YUCIIO. ITonsarue KOMILIaHApPHBIC BCKTOPLI. HpI/I3HaK KOMIIJIAHApHOCTHU
Tp€x BekTOpoB. [IpaBuio mnapauienenunena. Teopema O pPa3loKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM ~ BeKkTOpaM. lIpsmMoyrosbHass cucremMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXAYy KOOpJIMHATaAMH BEKTOpPAa M KOOpAMHATaMHU TOYEK. YTOJI
MEXy BekTopamu. CKalsipHOE MPOU3BEACHHE BEKTOPOB.

11 KJIACC

Tena Bpamenust

ITonsaTus: MUINHAPHUYICCKAasd IMOBCPXHOCTb, KOHHYECKAs IMOBCPXHOCTD, C(i)epI/I‘IeCKafl
MIOBEPXHOCTh, OOpasyrolue noBepxHocTed. Tena BpalleHHs: LUIUHAP, KOHYC, YCEUEHHBIH
KOHyc, cdepa, map. BzaumHoe pacnonoxkeHue cepbl U INIOCKOCTH, KacaTelabHasl MIOCKOCTh K
cdepe. M300paxeHune Ten BpalleHus Ha miIockocTu. Pa3BépTka nmnuHapa u konyca. CuMMeTpust
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 kKonyca. O0bEM 11apa U apoBOro CErMeHTa.

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTOT'pPaHHHKOB. HpmMa, BIIMCAHHAsA B LUJIUHAP,
omucaHHas okoJio muiuHApa. [lepecedenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OTIMCAHHOTO OKOJIO c(epbl, cPephl, BIMCAHHON B
MHOTOTPaHHUK WJIU TEJIO BPAIICHUS.

[Tmomank MOBEpXHOCTH IWIMHAPA, KOHYyca, Tuiomanas chepel U e€ yacteit. [logobue B
npocTpancTBe. OTHOmIeHHE OOBEMOB, TUIOMIAJCH TMOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoOpazoBanue momobus, romoTeTus. Pemienue 3amad Ha IUIOCKOCTH C HCIHOJIb30BaHHUEM
CTEPEOMETPUUYECKUX METOJOB.

[locTpoenne ceyeHMH MHOTOTPAHHHMKOB M TEJI BpalICHUs: CEYEHHS LWIMHIpA
(mapanyenbHO M MEPIEHIUKYISIPHO OCH), CEYEeHUs KOoHyca (mapajuielbHble OCHOBAaHUIO H
MPOXOJIALINE Yepe3 BEpPIUIMHY), CEYCHHsI IIapa, METOJIbl MOCTPOCHMSI CEYEHHI: METOJ CJE/IOB,
METO/l BHYTPEHHETr0 MPOEKTUPOBAHNUS, METO/I IEPEHOCA CEKYILEH INTIOCKOCTH.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

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

JBu:keHusI B IPOCTPaAHCTBE

JIBuxkenuss mpoctpanctBa. OrtoOpaxkeHus. [IBwkeHuss u paBeHCTBO ¢uryp. OOmue
CBOWCTBA JABWXEHUU. Buapl NBWKEHMI: NapaielbHbII MEPEHOC, LIEHTpalbHAasi CUMMETpHUS,
3epKaJIbHasi CHMMETpPHs], IOBOPOT BOKpYr mpsMoil. [IpeobpazoBanus nogodus. [Ipsmas u cdepa
Oinepa.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJEHHBI YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BociMTaHME:

COPMHUPOBAHHOCTh  TPAXKAAHCKOW TO3MIMU  OOYyJaroImerocs Kak aKTUBHOTO W
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHUYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBJICHHUH, NpPOLEAYp TPakIaHCKOTo oOmiecTBa
(BBIOOpBI, OMPOCHI M JPYroe), yMEHHE B3aMMOJECHWCTBOBATh C COLMAIbHBIMM WHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIMUSIMH U Ha3HAYECHUEM;

2) maTrpnoTHYecKoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTh POCCUNMCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IIPOLUIOMY U
HACTOSIIEMY POCCHUMCKOW MAaT€MAaTHKH, [IEHHOCTHOE OTHOIIEHUE K JIOCTHKEHHSIM POCCUUCKHX
MAaTE€MaTUKOB M POCCHUMCKOW MATEeMaTUYECKOMN IIKOJbI, UCMOJb30BAHUE ITHUX TOCTH)KEHUH B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEHl  pOCCHHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JNOCTHKEHUM HayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTHYecKoe BOCIIUTAHUE:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amad, peIICHHH, pPACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MaTeMAaTHYECKUM aCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTUYECKUE 3HAHUSI B MHTEPECaX 3J0POBOTO
u Oe3omacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OT/AbIXA, peryispHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHUE MPU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHOMN J€ATEIbHOCTHIO;

6) TpyaoBOe BOoCIUTAHME:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYIO0JI00US, UHTEPEC K Pa3Iu4HbIM cdepam
npodecCHOHANBHOM NEesTeNIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HaHHBIA BbIOOP Oynymiedl mnpodeccu U pearTu30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAKTUYECKUX 33J1a4 MaTEMaTUYECKOW HaIllPaBJIE€HHOCTH;

7) 3K0JIOTHYeCKOe BOCIINTAHHE:

C(OPMHUPOBAHHOCTh HKOJOTMUYECKOW KYJIbTYphl, TNOHMMAaHHE BIMAHUS COLMAIBHO-
SKOHOMMUYECKHX IIPOLIECCOB HA COCTOSHUE MPUPOJHONW M COLMAIBHOM Cpelbl, OCO3HAHUE
r00abHOTO  XapakTepa  SKOJIOIMYECKMX  HpoOjieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTU4YeCKUX 3HAHMUU Ui peleHus 3a7ad B 00JIACTH OKPY)KAIOLIeH cpeibl, MIaHUpOBAHUE
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI JIs1 OKPYKAIOLIEH Cpenpl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOH MPAaKTUKH, MOHWMAHHE MaTeMaTHYeCKOW HayKu Kak chepbl
YEJIOBEYECKOMN ACATEIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIHU,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTB OCYILIECTBIISITh IIPOCKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHMBeEpPCAJIbHbIE YueOHbIE e CTBUS

Ba3oBble jornueckue aecTBUS:

BBISBJSITh U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHHA MEXAYy TMOHATUAMHU, (OPMYIUPOBATH OMPEICICHUS  TOHSITHIA,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIM3a;

BOCTIpUHUMATDH, (OPMYIHPOBATh W TPEOOPa3OBBIBATh CYKJICHUS: YTBEPAUTEIBbHBIC H
OTpHIIATENbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpPEYHUs B (haKTax,
JMAHHBIX, HAOMIOJACHUAX W  YTBEPXKICHHSX, TMpeiaratb KPUTCPUU JUIS  BBISABIICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

JIeNIaTh BBIBOJBI C HWCIOJB30BAHWEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CaAMOCTOSITENILHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTALMIO, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHUS U BBHIBOJIBI,

BBIOMpaTh Croco0 pemieHuss y4eOHOW 3amaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosiee MOAXOIANIMM € Y4€TOM CaMOCTOSITENIbHO BBIJEJICHHBIX
KPUTEPHUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

HCIO0JIb30BaTh BOMPOCHI KaK UCCIIEN0BATEIbCKUII HHCTPYMEHT MO3HaHUs, (JOPMYIUPOBAThH
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MpobiIeMy, ycTaHABIMBAaTh HCKOMOE U JITAaHHOE,
(bopMHpOBATh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENILHO  CIJITAHUPOBAHHBI  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYecKOro OObEKTa, SBICHHsS, MPOIECCa, BBISIBICHHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaAMU;

CaMOCTOSITENIbHO (OPMYIUPOBATH 000OIIEHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIOICHUS, UCCIIeI0OBAaHUs, OLIECHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3yIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IPOLIECCA, @ TAK)KE BBIJIBUraTh MPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISAT JIeUIIUTHI UHPOPMAIIUH, JTaHHBIX, HEOOXOAUMBIX JJIs OTBETA Ha BOMPOC U IS
pelIeHus 3a/1a4H;

BBIOMpaTh HMH(POPMAIMIO W3 HCTOYHHKOB PA3MYHBIX THUIIOB, aHAJIM3HPOBATH,
CUCTeMATU3UpPOBaTh W HHTEPHPETUPOBATH HMHGOPMALMIO pPA3NIUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHS;



CTPpYKTYpUpOBaTh  WMH(POpPMAIMIO, TMPEICTaBIATH €€ B  pas3auuHblX  (opmax,
WLTIOCTPUPOBATH I'PauiecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe AeiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XKACHHUA B COOTBCTCTBUU C YCIOBUSAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BBIpAXXaTb CBOIO TOYKY 3pPCHHUA B YCTHBIX W IMHCBbMCHHBIX
TCKCTAaX, HAaBaTb IOACHCHHA IO XOAY PCIICHHA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B X0Ji¢ 0OCYXJIEHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAeMOW TEMBI, MPOOJIEMBI,
pCHIaCMOﬁ 3aaa4u, BBICKA3bIBATh HJACH, HAILICJIICHHBIC Ha IOWCK PCIICHUA, COIMOCTABIATH CBOH
CYXJEHHUS C CY)KICHHSIMH JPYTUX YYaCTHUKOB Jauajora, oOHapyKMBaTh pa3jMuue U CXOJICTBO
MO3UIIHIA, B KOPPEKTHOU opme (GopMyIHpoBaTh pPa3HOTIIACHS, CBOH BO3PAKCHHUS;

OpCACTABIATE PE3YJIbTAThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (QopmaT BBICTYIUICHHS C Y4€TOM 3aJady MpPE3eHTAluu U
0COOEHHOCTEHN ayIUTOPUH.

PeryasiTuBHble yHUBepcalbHbIEe YUeOHbIE AeliCTBUA

Camoopranuszanms:

COCTaBJIATh IUIaH, AJTOPUTM pELIEHHs 3aJadd, BbIOMpaTh CIOCOO peleHHs ¢ y4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHpOBaTh U KOPPEKTUPOBAThH
BAapUaHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAILHBIN HHTEJIEKT:

BJIa/IeTh HAaBbIKAMM II03HABATEIILHON pe(UIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX IPOLECCOB, MX PpEe3yJabTaTOB, BIAaJETh CIOCO0AMHM CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEABUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HHMKHYTh IPH PEIICHUH 3a/a4Md, BHOCHUTh
KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HalIEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYAHOCTEH;

OLICHUBaTb COOTBETCTBME pE3ylbTaTa LEIM M YCIOBHUSM, OOBSICHATH IPUYMHBI
JOCTMDKEHUSI WU HEIOCTHXKEHHs] pe3ylbTaTOB JEATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYalbHON pabOThl IpHU
pemieHMH y4yeOHBIX 3ajJa4, MPUHUMATh 1eJIb COBMECTHOM JIeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paloOThl, pacmpeneniarb BHIbl padOT, JOrOBApUBATHCSA, OOCYXIATh
IpoIecC U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIbKHX JIFOJICH;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (0OCyKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
HITYPMBI» M HHBIE), BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOM JEHCTBHS C
JIPYrUMHM 4I€HAMH KOMAaHJbl, OLIEHUMBaTh KAayeCTBO CBOEro BKJIaJa B OOLIMIM MpPOAYKT IO
KpUTEPHIM, CHOPMYITMPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUS.

HNPEIMETHBIE PE3YJIBTATbBI



K xoniy 10 kjaacca oOydaronuiicss HayIuTCs:

cBOOOJTHO ONEPUPOBATh OCHOBHBIMHU MOHITUSMHU CTEPEOMETPUH MIPU PEILICHUH 33/1a4
IIPOBEJICHUY MaTEMAaTUYECKUX PACCYKICHUM;

MPUMEHATh AaKCHUOMBI CTEPEOMETPUM M CIEACTBUS M3 HHUX [pU PEUICHUU
r€OMETPUUECKUX 3a/1a4;

KJIaccu(UIMpPOBaTh B3aMMHOE PACIIONIOKEHUE TPSMBIX B MPOCTPAHCTBE, TNIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

cBOOOJTHO OMEPUPOBATHh MOHATHSIMH, CBSI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMU B ITPOCTPAHCTBE, MEXTY MIPSIMOM U IJIIOCKOCTBIO;

CBOOOJHO ONEpPUPOBATH MOHATUSAMU, CBI3aHHBIMHU C MHOTOTpaHHUKAMHU;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbl MHOIOI'PAaHHUKOB (TpH3Ma, MUpaMHJa,
MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIaCCU(UIIMPOBATH MHOTOTPaHHUKH, BEIOMpAsi OCHOBAHUS Ui KJIaCCU(PUKAIIY;
CBOOOJHO ONEPUPOBATH TOHATUSMHU, CBS3AHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBITIOJIHATH MApauIeNIbHOE, LIEHTPAIbHOE U OPTOTOHAIBHOE MTPOEKTUPOBaHKUE (PUTYp Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeHHs PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHHS] MHOTOIPAHHUKOB Pa3IMYHBIMU METO/IaMH, BBIOJIHATH (BHIHOCHBIE)
IUIOCKHE YepTeXKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUJ CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IJIOIIAJM IOBEPXHOCTEH MHOTOIPaHHMKOB (IIpU3Ma, IHPaMUAA),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (hOpMYIT;

CBOOOJIHO ONEpUPOBaTh MOHATHSMM: CHUMMETPHs B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUHU (QUTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATE ACHCTBUS HaJl BEKTOPaMH;

pelmaTh 3aJa4d Ha J0Ka3aTeJbCTBO MAaTEeMaTU4YECKUX OTHOLIEHHH M HaxOXJIeHHUe
IreOMETPUYECKUX  BEIMYMH, IPUMEHSS M3BECTHbIE METOAbl IPU  PELICHUU
MaTeMaTUYECKUX 3a/]1a4 MOBBIIIEHHOI'O ¥ BBICOKOT'O YPOBHS CJIOKHOCTH;

IPUMEHATH NIPOCTENIINE TPOrPaMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPUUECKUX 3a/ay;

U3BJIEKATh, peoOpa3oBbIBATH U MHTEpIpeTupoBaTb  HHGpOpMALMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, NpPEJCTAaBICHHYIO Ha 4YepTekax MU
PHUCYHKaX;

IPUMEHATh NOJYYEHHbIE 3HAHHUSA Ha I[PAKTUKE: CpPaBHMBATh U AHAIW3UPOBATh
pealIbHbIE CUTYallUM, MPUMEHSTh W3YYEHHBIE MOHATHS B NPOLECCE NMOUCKA PEIICHHUS
MaTeMaTu4ecku cHhopMyaupoBaHHON MpPOOIEMbI, MOJICIMPOBATh PealbHbIE CUTYalluU
Ha A3BIKE TE€OMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIN C HCIOJb30BaHUEM
TreOMETPUYECKUX TOHATHH M TeopeM, ammapara aiareOpbl, pemaTh MpaKTHUYecKHe
3aJ1a4M, CBS3aHHbIE C HAXOKJIECHUEM F€OMETPUUECKUX BEJINYMH;

UMETh TpeACTaBIeHUsI 00 OCHOBHBIX J3Tanax pa3BUTUS T'€OMETPUM KaK COCTaBHOM
JacTu (pyHAaMEHTa Pa3BUTHS TEXHOJIOTUH.

K koniy 11 ki1acca oOyyaromuiicss HAyYuTCS:



cBOOOJTHO OTIEPUPOBATh MOHATUSAMH, CBSI3aHHBIMH C LMJIMHAPUYECKOHN, KOHHUECKOW U
cepuuecKoil MOBEPXHOCTIIMU, OOBACHATH CIIOCOOBI MOJTyYCHHUS

ONEpUPOBATh MOHATUSMHU, CBA3AHHBIMU C T€JIaMM BpALICHMS: LMIUHAPOM, KOHYCOM,
cdepoii u mapom;

pacro3HaBaTh Tella BpameHust (MWIMHIP, KOHYC, cdepa U map) U 0OBACHATH CIIOCOOBI
IIOJIyYEHUS TEJl BpaIllCHNUS;

KJIaccu(UIIMPOBATh B3AUMHOE PACIIOJIOKEHHE CEephI U TIIOCKOCTH;

BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHMKOB W TeJl BpallleHus, O0bEMBI U
IUIOLIAM MMOBEPXHOCTEW MHOTOTPAaHHUKOB M TE€J BPALICHUS, T€OMETPUUYECKUX TEN C
MpUMEHEHUEM (POpMYIT;

CBOOOJHO ONEPUPOBATH MOHATUSAMU, CBA3aHHBIMH C KOMOWHALMAMU TEJ BpALICHUS U
MHOTOTPaHHUKOB: MHOTOT'PAaHHUK, BIHCAHHBIN B cpepy U ONUCAHHBIA OKOJIO chepsl,
cdepa, BMcaHHAas B MHOTOTPAHHUK WUJIU TEJIO BPAIllCHHUS;

BBIYMCIISATH COOTHOLIEHHS] MEXKIY IIOLIAASIMH MOBEPXHOCTEW U 00BEMAMU MOI00HBIX
TEI,

n300paxaTh H3ydaeMble (PUTYpBI, BBIMOIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXKHU U3
PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYp: BHU]Il CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS
TEJ BpalleHHUs;

W3BJIEKATh, MHTEPIPETUPOBATH u peoOpa3oBbIBATh uHpopManuo 0
MIPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (uUrypax, MNpeACTaBIEHHYIO Ha uyepTexax u
PHUCYHKaX;

cBOOOJTHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATE ONEPALUH HaJl BEKTOPaMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CHUCTEME KOOPAMHAT;

pelmaTb TE€OMETPUYECKHE 3aJauyd Ha BBIYMCICHHE YIJIOB MEXAY MpSIMBIMH U
IUIOCKOCTSIMHU, BBIUHCIIEHHE PACCTOSHUI OT TOYKM A0 IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/Ia IIPU PELICHUN;

CBOOOJIHO OIEPUPOBATH IMOHATUSAMH, CBA3aHHBIMU C JBWXEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JBUKEHUN;

BBITMOJIHATE M300pa)K€HUsT MHOTOI'PAaHHUKOB M TEJ BpPALICHUS IpU Mapajlie]bHOM
NepeHoce, HEeHTPAIbHON CUMMETPHH, 3€pPKaJIbHOW CUMMETPHHM, IIPU MTOBOPOTE BOKPYT
MPpSAMOM, IPeoOpa3oBaHuUs MOA00HS;

CTPOMTh CEUYEHUs] MHOTOTPAHHHMKOB M TeJ BpAllEHUS: CEYCHMsS LWIMHIpA
(mapajuienbHO U NMEPIEeHAUKYIIPHO OCH), CeUEHUs KOHYyca (MapasuleibHble OCHOBAHUIO
U TIPOXOJIAIINE Yepe3 BEPILNHY), CEUEHUS 11apa;

UCIOJb30BaTh METOJbl NOCTPOCHUS CEYEHMH: METOJ CIIEJ0B, METOJ, BHYTPEHHEIo
IIPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILEH MITOCKOCTH;

JOKa3bIBaTh NT€OMETPUUECKHUE YTBEPKICHHUS,

IPUMEHATh TeoMeTpuueckue (akThl Ui pelIeHUs] CTEepPEeOMETPUUYECKHUX 3ajad,
IIPEIIOIATAIONINX HECKOJIBKO IIAaroB PEIICHHUs, €CIIM YCIOBUS NIPUMEHEHHS 3a/aHbl B
SIBHOU U HEesIBHOU (hopMme;

pemary 3aJadd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKMX OTHOUICHMM M HaxOXKICHHE
TFE€OMETPUYECKUX BEJINYMH;

MIPUMEHSATH IPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU
PELIEHUH CTEPEOMETPUYECKUX 33/1aY;



IIPUMEHATh IOJIYYEHHbIE 3HAaHUS HA IIPAKTHKE: CpaBHMBAaTh, aHAJIM3UPOBAaTh U
OLICHMBATh PeajbHbIE CUTYALlUH, IPUMEHATh U3YUECHHBIE MTOHATHS, TEOPEMBI, CBOMCTBA
B IIpoIeCCE€ IOMCKAa pEIIeHUS MaTeMaTH4ecKd C(OpMYyIHMpPOBAHHON MPOOIEMBI,
MOJIEJIUPOBATh PeajbHbIE CUTYAl[MH HA A3bIKE F€OMETPHUH, UCCIIEI0BATh OCTPOECHHbBIE
MOJIENI C HCII0JIb30BAHMEM I€OMETPUYECKUX NMOHITUM M TEOpeM, ammapara ajireopsl,
pelaTh NpaKTH4YECKHUE 3a/1a4M, CBA3aHHbIE C HAXOXKJIEHUEM [€OMETPUYECKIX BEIUUNH;
UMETh IpEACTaBICHUSI 00 OCHOBHBIX 3Tamax pa3BUTHs T€OMETPUM KAaK COCTaBHOMN
JacTu pyHJAaMEHTa Pa3BUTHS TEXHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
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
5 B3anMHOe€ pacnosiokeHue NpsiMbIX B 6 1
MPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTD MPSIMBIX U o5
IJIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl U paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIE U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI 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 [Tmomaan moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE TpaBUIIa U300paKEHUS HA
PUCYHKE IIJIOCKOCTH, MapaJICIIbHBIX NPAMBIX
(0Tpe3KkoB), cepeIMHbI OTpE3Ka

[TonATHs cTepeomMeTpHuu: TOUKA, IpsMas,
IJIOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
IJIOCKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[TonsiTHS: epecekarouuecs MIOCKOCTH,
nepeceKarouecs npsimasi ¥ mioCKoCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHs: epeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs npsimMas ¥ miIoCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHuKH, U300paskeHre IPOCTEHIINX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIIUX 00BEKTOB

MHOTrorpaHHHKH, U300paKECHHE TPOCTEHIITNX
MPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIIHUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA U3 HUX




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Uepe3 ux péopa.
N3obpaxenune nepeceueHust moaydeHHbIX
IIJIOCKOCTEN. PackpammBaHre MoCTpOEHHBIX
CEYECHMI Pa3HbIMM LIBETaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MPOXOIAT yepe3 ux péopa.
N300paxkeHue nepeceueHus: NOTy4eHHBIX
IJIOCKOCTEM. PackpalmBanie moCTPOSHHBIX
CeUeHUH pa3HbIMU I[BETAMU

12

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux peéopa.
N300pakenue nepecedeHust moTydeHHbBIX
TIocKocTel. PackpammBaHue MOCTPOCHHBIX
CCUCHHI Pa3HBIMU IIBETAMHU

13

N3o00paxkenue ceueHunit mupamMubl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOIAT uepe3 ux péopa.
N3o00paxkenue nepeceueHus: NOMTy4YeHHBIX
miockocTel. PackpammBanue mocTpoeHHbIX
CEUeHUH pa3HbIMU I[BETAMU

14

Merton ciaenoB ajs MMOCTPOCHUMA CeYeHHI

15

Merton cie1oB [UIsl TOCTPOEHUS CEUEHUI.
CBolicTBa nepecedeHni MPSIMBIX U




IJIOCKOCTEN

16

Mertoa cieoB Ui HOCTPOCHHS CEUCHHM.
CpoiicTBa epecedeHnii MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenune ceuenuit B nmupamuae, Kyoe mo
TpéM Toukam Ha p&opax. Co3manue
BBIHOCHBIX YEPTEKEU U 3aMKCh I1aroB
MOCTPOCHUS

18

[TocTpoenune ceuenuit B nmupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MTOCTPOCHUS

19

[TocTpoenwne ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3zmanue
BBIHOCHBIX YEPTEKEH U 3aKCh IIaroB
MIOCTPOEHUS

20

[TocTpoenune ceuenuii B mupamue, Kyoe mo
TpéM ToukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3alHUCh 11aroB
MIOCTPOEHUSA

21

[ToBTOpenue mnanumeTpun: Teopema o
MIPOMOPLIMOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

22

[ToBTOpenue mnanumeTpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexkax. Mcropus passurus
IUIAHUMETPUU U CTEPEOMETPUH

23

KonTposnpHast paboTa "AKCHOMBI




crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnosiokeHue NpsMbIX B
npoctpaHcTBe. CKpELUBaIOLUIUECs IPSMBIE.
[Ipu3Haky CKpemMBAIOIMIMXCS MPSAMBIX.
[TapamienpHbIe IPSIMBIE B IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€AVMHCTBEHHOCTH IIPSIMO MapasuleIbHON
JAHHOM IPSIMOM, MTPOXOASIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TAHHOU
npssMoi. Jlemma o nepecedeHnun
MapajuIEIbHBIX MPSMBIX IIOCKOCTHIO

26

[TapamtenpHOCTB TpeX MpsAMBIX. Teopema o
TpEX MapajuieIbHbIX NPsAMBIX. Teopema o
CKPELIUBAIOILMXCS MPAMBIX

27

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOMCTBA MapayieIbHOTO MPOEKTUPOBAHUS.
N3obpaxenune pa3Hbix Guryp B
napajyuiebHOM MPOEeKIUH

28

LlenTpanbHas npoekus. Yroiu ¢
COHAIPABJICHHBIMU CTOPOHAMH. YTOJ MEX]LY
MPSIMBIMU

29

3amaun Ha JOKA3aTeNbCTBO U UCCIIEIOBAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IPSIMBIX B
MIPOCTPAHCTBE

30

[ToHATHA: mapaNIENBbHOCTD NPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [IpusHak
MapajuIeIbHOCTH IPSIMOU U IIOCKOCTH.
CBolicTBa NapayuIeIbHOCTU IPSIMOH U
IIJIOCKOCTH




31

I'eomeTrpuueckue 3a1auy Ha BEIYUCIEHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
NapajuIeIbHOCTBIO MPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannensHas npoeKuUs, IPUMEHEHHUE IS
MOCTPOCHHUSI CEYEHHM KyOa 1
napamenenumnena. CBoncTBa
napajuiefienunes1a u IpusMbl

34

[TapannensHblie mnockoctu. [pusHaku
MapayuiebHOCTH JBYX MJIOCKOCTEMH

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIei
yepe3 TOUKY, He MPUHAAIEKAIYI0 JaHHOM
IJIOCKOCTH M CIIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX NIEPECCUCHUSI TIPH
MEePECEUYCHHH JIBYX MapaJlICIbHBIX
IJIOCKOCTEHN TpeThen

37

CpoiicTBa mapauieIbHbIX IIOCKOCTEN: 00
OTpe3Kax mapauieIbHbIX MPSIMBIX,
3aKIIIOUEHHBIX MEX]TY MapaljieIbHBIMU
MJIOCKOCTSIMU; O TIEPECEUEHUHU MPSMOU C
JBYMSI ITapaJyIeIbHBIMU TIOCKOCTSIMHU

38

IToBTOpenue: Teopema [udaropa Ha
IIJIOCKOCTH




[ToBTOpEHUE: TPUTOHOMETPHUSL

39 MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuielIenune1a

41 Brrancnenue JUMH OTPE3KOB B KyOe U
MIPSIMOYT'OJIBHOM I1apajulelIeuIe1e
[IepneHUMKYISIPHOCTD NPSMOM U TUIOCKOCTH.

42 [Ipu3Hak nepnesauKyISpHOCTH IPSIMOU U
IIJIOCKOCTH
[IepneHMKYISIPHOCTD NPSMOM U TUIOCKOCTH.

43 [Ipu3Hak nepneHaAuKyIIpHOCTH IPSIMOM U
IIJIOCKOCTH
TeopeMa o CyllleCTBOBaHUU U

m €IMHCTBEHHOCTH MPSIMOM, TPOXOAALIEH
4yepe3 TOYKY IPOCTPAHCTBA U
NEPIEHIUKYIIPHON K INIOCKOCTH

45 [InockocTy ¥ NepnEeHAUKYISIPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHUKAX

46 [InockocTy ¥ nepneHAUKYISIPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHUKAX

47 [lepnennukyisap u HaxioHHas. [loctpoenue
NEPIEHIUKYJIApa U3 TOUYKH Ha IPAMYIO

48 [lepnennukyisap u HaxnoHHas. [loctpoenue
NEPIEHIUKYJIApa U3 TOUYKH Ha IPAMYIO

49 Teopema o Tpéx neprneHaAnKyasapax (mpsmas
u oOpaTHast)

50 Teopema o Tpéx nepneHauKysipax (mpsamas

u oOpaTHast)




51

Yron Mexay CKpeIuBAOIMMUCS PIMbIMU

[Tonck neprneHMKyIspHBIX IPSIMBIX C

52 MTOMOIIBIO EPIIEHIUKYIISPHBIX MNIOCKOCTEN

53 OpToroHaiabHOE MPOSKTUPOBAHHE
[TocTpoenue ceuenuii Kyoa, MpU3Msl,

54 MPaBUILHOW MUPAMUIBI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenuii Kyoa, MpU3MBsl,

55 MpaBUJIBHON MUPaMUbI C TIOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO

56 TIOCKOCTH. [IITOCKOCTH CUMMETpHIA B
MHOTOTpaHHUKAX

57 [Ipu3Hak neprneHauKyJIIPHOCTH IPSMON U
IUIOCKOCTH KaK CJIEAICTBUE CHMMETPUU

58 [IpaBuibHBIE MHOTOTPAHHUKH. Pacuér
pPacCcTOSIHUM OT TOYKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
pPacCcTOSIHUM OT TOUKH JI0 IJIOCKOCTH
CrniocoObl OITyCTUTh MEPIIEHAUKYIISAPBI:

60 CUMMETpHS], CABUT' TOUKHU IO NapajyieIbHON
NpAMOM

61 CrBur no HenapaJieabHOUN MPAMOH,
U3MEHEHHE PACCTOSHUIMI
KonTtponsHas padota "B3anmuoe

62 PacroJIOKEHUE TPAMBIX U TNIOCKOCTEN B
npocTpaHcTae”

63 [ToBTOpEHUE: Yroy Mex 1y NpSIMbIMU Ha




IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAOIIUMHUCS ITPAMBIMU B
MIPOCTPAHCTBE

65

FCOMCTpI/I‘-IeCKI/IC MCTOABI BEIYUCIICHHUA yTIJIa
MCXKAY NPSAMBIMU B MHOT'OI'paHHUKAX

66

JIByrpansblii yroj. CBOMCTBO JIMHEWHBIX
YTJI0B ABYTPAaHHOTO yria

67

[TepnenaukynspHbie I0CKOCTH. CBOMCTBA
B3aMHO MEPIEHIUKYISIPHBIX IITOCKOCTEN

68

[Tpu3Hak neprneHIuKyIIPHOCTH TII0CKOCTEN;
TeopeMa O MPsIMOU NepecedeHUst IBYX
IJIOCKOCTEHN NEPNEHIUKYISIPHBIX TPEThEU
MJI0CKOCTH

69

[IpssMOyTOIBHBIN MapasuIeNenuIe; Kyo;
M3MEepeHusi, CBOMCTBA MPSIMOYTOJILHOTO
napajuiesienuneaa

70

TeopeMa O MaroHajiu mnmpsaMoyroJjJibHOIro
ImapajijiCaCimIicia u CJICACTBUC U3 Heé

71

CTepeOMeTpI/I‘IeCKI/Ie U IIPUKIIAIHBIC 3a/1a4U,
CBs3aHHBIC CO B3AUMHBIM PACIIOJIO’KCHUEM
IPpAMBIX U IINIOCKOCTH

72

HOBTOpeHI/ICZ CKpCIIUBAOMINCCA TIPAMBIC,
apaJiyICJIbHBIC TIJIIOCKOCTU B CTAHAAPTHBIX
MHOT'OIpaHHUKaxX

73

Hapa apaJilICJIbHBIX ILIOCKOCTEH Ha




CKPELIUBAIOIIMXCS MIPSAMBIX, PACCTOSIHUE
MEK/ly CKPEIIUBAIOIMMHUCS IIPSIMBIMHU B
IIPOCTBIX CUTYALUAX

Paccrosiaue oT TOUKH J0 IIJIOCKOCTH,

“ paccTosiHue OT MPSIMOU JI0 TNIOCKOCTH
Brruncnenue paccTosHuN MExX Ty

75 CKPEIIMBAIOIIUMHUCS TPSAMBIMH C IOMOIIBIO
MEePIEHIUKYIISIPHON TJIOCKOCTH
TpéxrpaHHbIid yroju, HEpaBeHCTBA IS

76 TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBbI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTO yria

77 DneMeHTHI c(heprUIeCcKOil TeOMETPHH:
reoJe3NUecKre JIMHUU Ha 3eMie

78 KonTtponsnas padota "Yrisl u pacctosaus"

79 CucreMaru3zanus 3HaHUM "MHOTOTpaHHUK U
€ro 3JIeMeHTHI"

80 [Tupamuna. Buasl nupamun. [IpaBunbnas
nupamuaa

81 [Tpusma. [Ipsimas 1 HaKJIOHHAS TPU3MBI.
[IpaBunbpHas npusma

82 [Ipsimoii napamienenunes, npsMoyroabHbIi
napajuienenumnesa, Kyo

83 Brinykneie MHOrorpannuku. Teopema
Olinepa
Brinykneie MHOrorpanHuku. Teopema

84 DOiinepa. [IpaBunbHbIEC U MOIYNPABUIIbHBIE

MHOT'OT'paHHUKHA




85 KonTtposneHas padota "MHOrorpanHuku" 1
86 [TonsiTHEe BEKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3zHocTh BEKTOPOB 1
89 [IpaBwiio napasurenenuena 1
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1
01 Paznoxxenne BekTopa 1o 6a31/1c3v/ TpEX 1
BEKTOPOB, HE JIOKAIIUX B OJTHOW MJIOCKOCTH
92 CkansipHO€ NTPOU3BE/ICHUE 1
93 Berurcnenue yriia Mex, 1y BEKTOpaMH B 1
MPOCTPAHCTBE
94 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1
95 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1
96 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1
97 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1
98 O00011eHre U cucTEMaTU3aLUs 3HAHUN 1
99 O00011IeHre U cUCTEMATU3ALINS 3HAHUN 1
100 Hroropas koHTpoJIbHAs paboTa 1
101 Hroropas koHTpoJIbHAs paboTa 1
102 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTHyeckue
Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl

1 [ToBTOopenue tems! "KoopauHars! BekTopa 1

Ha MJIOCKOCTH U B IPOCTpaHCTBE"
) [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 1BE TOUKH"
5 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1

YPaBHEHHE IJIOCKOCTH B OTPE3KaX
6 YpaBHEHHE MIIOCKOCTH, HOpMaJb, 1

YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1

IIPOrpaMMHUPOBAHKE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1

IIPOrpaMMHUPOBAHHE
10 AHanuTuyecKkue METObl pacuéra yria 1

MEXAY NPSAMbIMU B MHOTOTDaHHUKAX
1 AHanuTH4YeCKUE METObI pacuéTa yria 1

MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX

OpMyJla pacCTOSIHUSA OT TOUYKHU 10

12 o 1




IIJIOCKOCTH B KOOpAMWHATAxX

HaxoxneHue paccTosiHui OT TOYKHU 10

13
TUIOCKOCTHU B KyOe

14 HaxoxneHnue paccTosiHui OT TOYKHU 10
IJIOCKOCTH B MPAaBUJIbHOW MUPAMMU/JIE

15 KonTtponsHas paborta "Ananuruyeckas
reoMerpus’"

16 CeueHusi MHOTOIPAaHHUKOB: CTaHAApTHBIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAaHHUKOB: METO/T CIIE0B
CeueHrsi MHOTOTPAHHUKOB: CTaHAAPTHBIE

18 IJIOCKOCTH, TIEpECeUeHus MPsSIMbIX U
IIJIOCKOCTEMN

19 [TapannenpHble NPSMBIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenpHble NPsSIMbIE U TIOCKOCTH:
pacy€r OTHOIIECHUM

91 [TapannenbHble psSMbIE U TIIOCKOCTH: YTJIIBI
MEXAY CKPELIUBAIOIIUMUCS IPIMBIMU
[lepnieHiuKynspHbIE MPSIMBIE U TUIOCKOCTH:

99 CTaHJIapPTHbIE Mapbl MEPIEHAUKYISIPHBIX
IJIOCKOCTEH U MPSAMBIX, CAMMETPUHU
MHOTOTPaHHUKOB

93 [lepnieniuKynsApHBIE MPSIMBIE U TUIOCKOCTH:
TEOpEMa O TPEX MEPIEHANKYIAPAX

24 [lepnenaukynsipHbIE TPSAMBIE U MIIOCKOCTH:
BBIYHCIICHUS IJIMH B MHOTOTPaHHUKAX

25 [ToBTOpEHME: TIIOIAA MHOTOYTOJIbHUKOB,




(hopMyITBI TS TUTOIAEH, COOOpaskeHuUs
nooous

26

HOBTOpeHI/ICI I1omaan MHOFOYFOHBHI/IKOB,
(hopMyITBI IS TUTOIAIEH, COOOpasKeHUs
oao0ust

27

HOBTOpeHI/ICI rmiomaan MHOTOYT'OJIbHUKOB,
(hopMyIBI IS TUTOIIAJIEH, COOOpaKEHUS
noxoous

28

[Inomany ce4eHU MHOTOTPaHHUKOB:
IJIOLIA/IM MTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHUSI 1101001t

29

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHusi Ha
Y4acTH, COOOPaKEHHUSI 110 100Mst

30

Kontponbras padota "[loBropenue:

MHOTI'OIrpaHHUKH, CCYCHUA MHOTOT'PAHHHUKOB

31

O6bEM Tema. O0BeM PSAMOYTOJIBHOTO
napauiesienunea

32

3amauu 00 yaBoeHUU Kyba, 0 KBajipaType
Ky0a; 0 TPHCEKIIUH yria

33

CrepeomeTpHueCcKHe 3a/1aui, CBSI3aHHbIE C
00BEMOM NPSIMOYTOJILHOTO
napasJiesienumnesa

34

HpI/IKJ'IaI[HLIe 3aJa4u, CBA3aHHBIC C
BBIUHCIICHUEM 00bEMA MpsAMOYT'OJIBHOT'O
apajuiejcnuieaa

35

O0BEM npsAMOi IPU3MBI

36

CTepeOMeTpI/ILIeCKI/Ie 3aga4u, CBA3aHHBIC C




BBIUMCIIEHUEM 00BEMOB TIPSMOM MTPU3MBI

[Ipuknaaneie 3a1a4uu, CBsI3aHHbBIE ¢ 00BEMOM

37 HPSIMOM IIPU3MBI
Brruncienue 00EMOB T C IIOMOIIBIO

38 onpenenénnoro uarerpaiga. OobEM
HAaKJIOHHOM IIPU3MBI
Brorancieane 00bEMOB TEJT ¢ TTOMOIIBIO

39 onpenenénHoro uarerpaita. O0bEM
A PAMHTBI

40 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMHU/T C OOIITUM yTIIOM

41 ®opmyna 06béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMHU/T C OOIITUM yTIIOM

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

43 CrepeoMeTprieCcKUe 3a/1a4uH, CBI3aHHBIC C
00BbEMaMU TTMPAMHUTBI
[Ipuknagaeie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM ITUPAMUIBI

46 [Ipumenenne 00bEMOB. Beruncienue
PacCTOSTHUS JI0 TUIOCKOCTH

47 KonTtponrHas padora "O6béM
MHOTOTpaHHUKa"

48 Hunuaapudeckas MOBEPXHOCTD,

oOpa3ymolne UIHHIPTIECKON




IMOBEPXHOCTH

Munuuap. [IpsaMoit KpyroBon HUIUHAD.

49 [Inomans MOBEpXHOCTH LIUIUHIPA

50 Konnueckas noBepXHOCTh, 00pa3yromnme
KOHMYECKOU noBepxHocTH. Konyc

51 Ceuenune KOHYyca TIIOCKOCTBIO,
napauieIbHON MIIOCKOCTH OCHOBAHUS

52 VYceuénnblil koHyc. M300pakeHne KOHyCOB
U YCEYEHHBIX KOHYCOB

53 [Tmomaae 60KOBOY MOBEPXHOCTH M TMOJTHOM
MOBEPXHOCTH KOHYCa

54 [Tmomaae 60KOBOM MOBEPXHOCTH M TMOJTHOM
MOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKHe 3aauu Ha

55 JIOKA3aTeJIbCTBO U BEIYHCIICHUE,
MIOCTPOEHHEM CEUEHUH LMINHApa, KOHYyca
CrepeomeTpuuecKkue 3a1auu Ha

56 JI0Ka3aTeJIbCTBO U BHIYHCIICHUE,
[IOCTPOEHHEM CEUEHUI LMINHApa, KOHYyca

57 [Ipuknaanele 3a1a4u, CBsI3aHHBIE C
LWJIAHAPOM

58 [Ipuknaanele 3a1a4u, CBSI3aHHbIE C
LWJIAHAPOM

59 Cdepa u map
[lepeceuenue cgepsl U m1apa ¢ IIOCKOCTHIO.

60 Kacanue mapa u cdepsl miockoctsto. Bua n
n300pakeHue mapa

61 [epeceuenue cepsl U mapa ¢ IIOCKOCTHIO.




Kacanue mrapa u cdepsi miaockoctsro. Bun u
n300pakeHue mapa

Ypasaenwne chepsl. [Tnomans chepsr u eé

62 .
yactei

63 Cummerpus cdepsl 1 mapa
CrepeomeTpuiecKkue 3a1a4 Ha

64 JI0Ka3aTeJIbCTBO U BBIYUCIIEHUE, CBSI3aHHBIE
co cdepoii U mapoM, IOCTPOCHUEM UX
CEYECHMH TUIOCKOCTBIO
CrepeomeTpuyeCcKHe 3a/1a4yu Ha

65 JTOKAa3aTeNIbCTBO U BBIYUCIIEHUE, CBS3aHHBIE
co cdepoii 1 mapoM, TOCTPOECHUEM UX
CEYECHMH TUIOCKOCTBIO

66 [Ipuknagaeie 3a1a9n, CBsI3aHHbBIE CO cepoit
U 11apoM
[ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH,

67 BBIYUCIICHUS B OKPY>KHOCTH, CTAaHAAPTHHIE
nonoous

68 Pa3znuunble koMOMHALIMY TeJ BpalllEeHUs U
MHOTOTPaHHUKOB

69 3anauyu no teme "Terna U NOBEPXHOCTH
BpaieHus"

70 3anauyu 1o teme "Terna U NOBEPXHOCTH
BpaieHus"

71 KonTtposnpHas padota "Tena 1 moOBEpXHOCTH
BpalieHus"

7 O06wém nununpa. Teopema 06 00bEME

psAMOTro NUJIMHApPA




73

Brruncnenue 00bEMOB TN ¢ TOMOIIHIO
onpenenéuHoro uurerpana. O0bpEM KoHyca

74

[Tnomamy GOKOBOM M TIOTHOM MOBEPXHOCTH
KOHYca

75

CrepeoMeTpHUeCcKUe 3a/1a4l, CBS3aHHbIE C
BBIYHCIICHUEM 00BbEMOB IIWIIHHPA, KOHYCa

76

[Tpuknagaeie 3agaun mo teme "OOBEMBI U
TIJTOIAIU TTIOBEpXHOCTEHN Ten"

77

O06béM mapa u maposoro cexkropa. Teopema
00 00bEme mapa. [lnomans cdepsr.
CrepeoMeTpHUeCcKHe 3a/1a4H, CBSI3aHHBIE C
BBIYUCIICHUEM 00BEMOB TI1apa, MapPOBOTO
CerMEHTa U IapoBOTO CEKTOpa

78

[Tpuknagasie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
0maabio cepbl. COOTHOMICHUS MEXKTY
TIJTOIA ISIMH TIOBEPXHOCTEH U 00bEMaMu
OT0OHBIX TE

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenue 00bEMa rpu mog00uu.
CrepeoMeTprUYECKHUE 3a/1a4H, CBI3aHHBIC C
BBIYHCIIEHHEM 00BEMOB TeJ U IIOIIAAeH
MOBEPXHOCTEH

80

KontponbHas padota "[lnomraau
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX TENI"

81

JIBr>xeHus npoctpaHcTBa. OTOOpakeHusI.
JIBr>keHus U paBeHCTBO ¢uryp. OOmue
CBOMCTBA IBKECHUM




82

Bupl 1BUKEHMI: TTapauieibHbIN NEPEHOC,
LIEHTPAJIbHAsI CHMMETPUS, 3€pPKajbHAs
CUMMETpPHUS, IOBOPOT BOKPYT HNPSIMOU

83

[Ipeo6pazoBanwmst mogo6us. [Ipsmas u chepa
Ditnepa

84

FCOMeTpI/I‘-IGCKI/Ie 3aaa4i Ha IPUMCHCHUC
JABMOKCHUA

85

Kontponbnas padota "BekTopsl B
npocrpaHcTae”

86

O6o06mmaromiee nopropenue 11 noustuii u
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucreMarn3anus 3HaHui: "[lapamiensHOCT
MPSAMBIX U IJIOCKOCTEHN B MPOCTpaHCTBE"

87

O6o6matomee moBropeHue 11 moHATHIA 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucTtemMaTu3anus 3HaHuil: "BekTopsl B
npocrpasnctae"

88

O6o06matomiee moBropeHue 11 moHATHIA 1
MeToJ10B Kypca reomerpun 10—11 knaccos,
cucTtemMaTu3anus 3HaHuil: "BekTopsl B
npocrpanctae"

89

O6o06matomiee moBropeHue 11 MoHATHIA 1
MeT0/10B Kypca reometpun 10-11 xinaccos,
cucreMarusanus 3Hanui: "O0beM
MHOTOTpaHHUKa"

90

Ob6o6maromiee noBroperue 11 noHsATHi U
MeTo10B Kypca reomerpun 10-11 xnaccos,
cucreMaTu3anus 3HaHuil: "O0bem




MHOTOIpaHHHUKa"

91

Oo6o6maromiee moropenue 11 nmoHsTHit u
MeToJI0B Kypca reomerpun 10-11 kmaccos,
cucremarusanus 3Hanuit: "[Inomanu
MOBEPXHOCTU M 00BEMBI KPYTJIbIX Ten"

92

Oo6o6maromee moBroperne 11 moHsTHil 1
MeTo/10B Kypca reomerpun 10—11 xnaccos,
cucreMaTusanus 3Hanuii: "Ilomann
MOBEPXHOCTU U 00BEMBI KPYIJIbIX TENI"

93

Wrorosas koHTposbHasA paboTa

94

Wrorosas koHTposbHas paboTa

95

[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATH3AIIHS
3HAHUHN

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ POoJib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

99

HcTopus pa3BuTHS CTEPEOMETPUH KaK
HayKH 1 €€ POoJib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

100

I/ICTOpI/IH Pa3BUTHA CTCPECOMETPHUN KaK
HAaYKHU U eé POJIb B pa3BUTHU COBPCMCHHBIX
HWHXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI




Hcropus pa3BUTHS CTEPEOMETPUH KaK

101 HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX 1
WH)KECHEPHBIX  KOMITBIOTEPHBIX TEXHOJIOTHIA
Hcropus pa3BUTHS CTEPEOMETPUH KaK
102 HAyKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1
WH)KECHEPHBIX  KOMITBIOTEPHBIX TEXHOJIOTHIA
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

* MaTtematuka: ajredpa 1 Hayaaa MaTeMaTHYeCKOIo aHaylu3a, reomerpust. ['eomerpus, 10-
11 xnmaccel/ byry3zoB B.®., [Ipacosios B.B. nox penakmueit CagoBaudero B.A.,

AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

METOAUYECKUE MATEPHUAJIBI UISA YUUTEJIA

Caaxsin C.M., byry3os B.®. U3yuenne reomerpun 10-11. — M. : TIpocBemienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET
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