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IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOILIero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIUILINH €CTECTBEHHO -HAYYHOU
HaIpaBJIEHHOCTH U MPEAMETOB I'yMaHUTapHOro Iukia. II0CKOIbKY JIOTMYECKOE MBIIUICHUE,
dbopmupyeMoe TpU  HM3YyYCHUH OOYYAIOIIMMUCS TIOHSATHHHBIX OCHOB TEOMETPUH, TIpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEPKACHUW NpPU pElIeHUU
r€OMETPUYECKUX 3aJla4y, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
HCIOJIB3YIOTCSL IPU PEIICHUH 33Ja4 €CTECTBEHHO-HAyYHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX
3ajad.

Lenb ocBoeHus: nmporpamMmsl yueOHoro kypca «I'eomerpusi» Ha yriayOin€HHOM ypOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH OOydarolmuxcs MpU HU3YyYEHHM T'€OMETPUH, Kak
COCTaBJIsAIOLIEH NpeaMeTHOM oOnactu «MaremaTuka W uH(pOpMaTuka» uepe3 olecredeHue
BO3MOXHOCTH IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKHUX 3HAHUM U
NeUCTBUM, celM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTOo MNpo(eccrOHalIbHOTO
00pa3oBaHUs, CBSI3aHHOTO C UCTOJIb30BaHUEM MAaTEMaTHKU.

[IpropuTeTHBIMU 3a/1adaMH Kypca TeOMEeTpUr Ha YriyOJE€HHOM ypOBHE, PACHIUPSIIOIIUMU
U YCWJIMBAIOIIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

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

(¢bopMHpOBaHHE MPEICTABIEHUS O MPOCTPAHCTBEHHBIX (UrypaXx KaK O BaKHEHIIMX
MaTeMaTU4YEeCKUX MOJENAX, TO3BOJISIIOIIMX ONUCBIBATh UM MU3y4aTb pas3Hble SBJICHUS
OKpYXKaloIllero MHpa, 3HaHHE NOHATHHHOrO ammapara 1o pasaeny «CrepeoMeTpusd» yueOHOTo
Kypca reOMeTpHUu;

(dbopMupoBaHHE YMEHHs BJIAZIETh OCHOBHBIMH MOHITUAMHU O MPOCTPAHCTBEHHBIX (PUrypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (OpPMyd M YMEHHE HUX NPHUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dopMupoBaHME yMEHHs paclO3HaBaTh Ha 4YepTekKaxX, MOJEIAX U B PEATbHOM MHUDE
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYUPOBATh T€OMETPUUYECKHE MOJIEIIN;

¢dbopMupoBaHUE€  NOHUMAaHHUSA BO3MOXXHOCTH ~ AKCMOMAaTHYECKOTO HOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (GpopMHUpOBaHHE MOHMMAHUS POJU AKCHOMATHKHM IIPH IMPOBEICHUU
paccyxJIeHUI;

(dbopMupoBaHME YMEHMs BIAJETh METOJAMM JOKa3aTeNbCTB M aJTOPUTMOB pELICHUS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JIOKA3aTENIbHbIE PACCY)KICHHS B XOJA€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJa4 C [PaKTUYECKUM coJepKaHueM, (OopMHUpOBaHUE
IPEJCTaBICHUs O HEOOXOAMMOCTH JIOKa3aTeIbCTB IpU OOOCHOBAaHMM MaTeMaTHYECKHUX
YTBEP)KJICHUN U POJIM AKCHOMATHUKU B IIPOBEICHUH JETYKTUBHBIX PAaCCyXJICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, MNO3HABATEJIbHOM AKTUBHOCTH, HCCIEA0BATENIbCKUX YMEHHUH, KPUTHYHOCTH
MBIIIUIEHUS], HHTepeca K U3y4EeHUIO T€OMETPUH;

¢dopmupoBaHue (PYHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOM TI'€OMETPHM: YMEHHUs
pacro3HaBaTh IPOSIBICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYallMSIX M MPU U3YYEHHUH JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, MOJIEIMPOBAHMS PEAIbHBIX CHUTYyalluil, HCCIeIOBaHUSA
MOCTPOEHHBIX MOJIeNIel, HHTepIpeTalliy MOJYyYeHHBIX pe3yabTaTOB.



OCHOBHBIMU COJIEpKATEIBHBIME JIMHUSAMH ydeOHOTO Kypca «['eomerpusi» B 10-11
Kinaccax sBisorcs: «lIpsMble W TUIOCKOCTH B TPOCTpaHCTBe», «MHororpanHukm», «Tema
BpaleHus», «BEeKTOpbI U KOOPAMHATHI B TPOCTPAHCTBEY, «/IBHKEHUS B IIPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHuHE «yMETh ONEPHPOBATH MOHATHAMMY,
peleBaHTHBIMU T€OMETPUH Ha yriayonEéHHOM ypoBHe o0y4yeHust B 10—11 kiaccax, OTHOCUTCSL KO
BCEM COJIEp)KATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a (OpPMHpPOBAHHE JIOTHYECKHX YMEHUH
pacnpesnensercss HE TOJbKO [0 COJEP)KaTelIbHbIM JIMHUSAM, HO W IO TrojaM OOydeHus.
Copnepxanne 00pa3oBaHHs, COOTBETCTBYIOUIEE MPEIMETHBIM  pe3ylIbTaTaM  OCBOCHHS
denepanbHO paboyeld MporpamMMbl, pacipeAeICHHBIM 110 ToAaM 00ydeHHsI, CTPYKTYPHPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPHUHIMIIMAIBGHBIM BOIpPOCaM OOydaromuecs
oOpallagiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJEHHE TIE€OMETPHYECKUMHU
MOHATUSMM M HaBbIKAMU IIOCJIEIOBATEIBHO M TOCTYNATENbHO, C COONIOJICHHEM MpUHIUIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPHUYECKHUX
MPEACTABICHUN 00YJarOUIUXCsl, paclIupsisi U yriyonss e€, oOpa3ys MpOYHbIe MHOXKECTBEHHbBIE
CBSI3H.

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

co3fath ycioBus Ui auddepeHnpanuu  00ydeHHs, MNOCTPOEHHUS WHAWBHIyaIbHBIX
oOpa3oBaTelbHBIX MpoTpaMM, OOecleduTh YrIyONEHHOE M3YYEHHE TeOMETpPHHM  Kak
COCTaBJISIONIEH yueOHOTO TIpeMeTa «MaTtemaTiukay;

MOATOTOBUTH O0YYaIOIIUXCS K MPOJOJDKEHUI0 M3yYeHHUs MaTeMaTUKU ¢ y4€ToM BbIOOpa
Oynymei mpodeccun, obecrieunBasi MPEEMCTBEHHOCTh MEXKYy OOIMM ¥ TPO(ecCHOHATBEHBIM
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).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTEpeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHE
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH M CIISIICTBHS U3 HUX.

B3aumHoe pacnosioskeHue mpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, NapaliebHble U
cKpeluBaromuecs npsamele. [IpuzHaku ckpemuBaronmxcs npsmMbix. [lapannenbHOCTh OPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleJbHbIE MpPSIMbIE B MPOCTPAHCTBE, MApaJUIEIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MpsMOM W IIockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHUE, n300paxenue ¢puryp. OCHOBHBIE CBOMCTBA MapalICIbHOTO MPOEKTUPOBAHUSI.
N300paxkenue guryp B mapajuieabHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIroJl
MEeXAy NpsIMBIMU B TIpocTpaHcTBe. IlapamienbHOCTh MIIOCKOCTEN: MapaijiesibHble IUIOCKOCTH,
CBOICTBa NapaJuleIbHbIX IUIOCKOCTeH. [IpocTeiinre npocTpaHCTBEHHbIE PUTYPBI HAa TIOCKOCTH:
TeTpad/p, Napajuiesenune, IOCTPOSHNE CEUEHUH.

[lepnieHqUKYISIPHOCTE  TIPSIMOM W TIJIOCKOCTH:  TIEPIICHAUKYISPHBIC TPSMBIE B
MPOCTPAHCTBE, MpSAMbIE MapajUlelibHble W TMEPHeHAUKYISIpHble K IUIOCKOCTH, MpU3HAK
MEPIEHIUKYIISIPHOCTA IPSAMOM M IUIOCKOCTH, TeopeMa O MNpSIMOM NEepHeHAUKYJIIPHON
miockocTu. OpTOroHanbHOE NMpOeKTHpOoBaHME. [lepneHAuKysip U HAKIOHHBIE: PAacCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOI JI0 MIOCKOCTH, MPOEKIUs (PUTYyphl Ha TIOCKOCTD.
[TepieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTH ABYX IJIOCKOCTeH. Teopema
0 TPEX MEPNEHIUKYIISIPaXx.

VYTriabl B IPOCTPAHCTBE: YroJl MEXAY NPAMOUN U TIIOCKOCTBIO, ABYTPAHHBIA YI0JI, TUHEHHBIN
YroJ JBYIpaHHOTO yrija. TpéXrpaHHbli WU MHOrorpaHHble yribl. CBOWCTBA IJIOCKHUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX M JBYI'PAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHOrorpaHHMKHN

Buzabl MHOrorpaHHMKOB, pa3BEpPTKa MHoOrorpaHHuka. Ilpusma: n-yronpHas npusma,
npsiMasi U HakJIOHHAs MPU3MbI, OOKOBasi M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenumnern,
MPSIMOYrOJIbHBIM Mapajulesienunes] W ero cpoicrBa. Kparwailiime nytv Ha MOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yroJibHasi TUpaMua, MpaBUiibHAsA U yceu€HHas mupaMubl. CBoiicTBa pédep n OOKOBBIX TpaHeit
MpaBUJIbHOM mnupaMubl. I[IpaBuibHbIE MHOTOIpaHHUKH: IMPAaBWIbHAs NMpU3Ma M IpaBUJIbHAs
nMpaMuia, mpaBuibHas TPEyroiabHas MUpamMuia U MpaBUIbHBIN TeTpasap, KyO. [Ipeacrapnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTa3JIp, HOJAEKA3AP U UKOCAdIP.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [lnomans GoxoBoi
MOBEPXHOCTH U TMOJHOW MOBEPXHOCTH MPSMOM NPHU3MBI, IUIOIIaJb OCHOBAHUM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MpaBUIILHOM TUPaMUbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMU/IBI.

CummeTpusi B MOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUU TPABHIbHBIX MHOTOTPAHHUKOB.
CummeTpusi B MpaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS Napajielenuneaa, CUMMETpUs
MPaBUJIbHBIX MIPU3M, CHMMETPHUSI PABWILHON MU PaAMU/IBI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHble, COHANpaBJICHHbIE U TMPOTUBOIOJIOXKHO HAMpPABICHHbIE BEKTOpbl. PaBeHCTBO



BEKTOPOB. JIeHCTBHUS C BEKTOpAMH: CJIOXEHHWE U BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHOXKEHHME BekTopa Ha uuciao. CBoiicTBa cioXeHUs BekTopoB. (CBoiicTBa
YMHOKCHH BCKTOPA HA YUCIIO. ITonsarue KOMILIaHApPHBIC BCKTOPLI. HpI/I3HaK KOMIIJIAHApHOCTHU
Tpéx BekTOpoB. [IpaBuio mnapauienenunena. Teopema O pPa3loKEHUH BEKTOpAa MO 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: MUWIMHAPHUYECKad MOBCPXHOCTb, KOHHYCCKAsA IMOBCPXHOCTD, C(l)epI/I‘-IGCKaX
MIOBEPXHOCTh, OOpasyrolue HoBepxHocTed. Tena BpalleHHs: LUIUHAP, KOHYC, YCEUEHHBIH
KOHyc, cdepa, map. BzaumHoe pacnoniokeHue cgepbl U INIOCKOCTH, KacaTelabHasl MIOCKOCTh K
cdepe. M300paxeHue Ten BpaleHus Ha miockoctu. Pa3BépTka nunuHapa u konyca. CumMmerpust
cdepsl 1 mapa.

O6béM. OcHoBHbIE cBOMcTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYTrOJIBHOTO
napauienenunena U ciaeactsus w3 He€. OObEM MpSIMOM M HAKIOHHOW TMPHU3MBI, IUIUHIPA,
nupamMuibl 1 kKonyca. O0bEM 11apa 1 MapoBOro CErMeHTa.

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTOT'paHHHKOB. HpmMa, BIIMCaHHAsA B LUJIUHAP,
omucaHHas okoJio muiuHApa. [lepecedenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OTIMCAHHOTO OKOJIO cepbl, cPephl, BIUCAaHHON B
MHOT'OTPaHHUK WJIU TEJIO BPAILCHUS.

[Tmomanpk MOBEpXHOCTH IWIMHAPA, KOHYyca, Tuiomianas chepel U e€ yacteit. [logobue B
npocTpancTBe. OTHomIeHHE OOBEMOB, TUIOMIAJCH TMOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoGpazoBanue mnomobus, romoTeTus. PemieHwe 3amad Ha IUIOCKOCTH C HCIOJB30BaHHEM
CTEPEOMETPUUYECKUX METOJOB.

[locTpoenne ceyeHUH MHOTOTPAHHHMKOB M TEJI BpalICHUs: CEYEHHS LWJIMHIpA
(mapanyenbHO M MEPIEHIUKYISIPHO OCH), CEYEeHUs KOHyca (mapasuieJibHble OCHOBAaHUIO H
MPOXOJIAIINE Yepe3 BEpUIMHY), CEYCHHsI IIapa, METOJIbl MMOCTPOCHMSI CEYEHHI: METOJ CJeJOB,
METO/l BHYTPEHHET0 MPOEKTUPOBAHNUSA, METO/I IEPEHOCA CEKYILEN IITIOCKOCTH.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexropsl B pocTpancTBe. Onepannu HaJ BEKTOpaMu. BeKTOpHOE YMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOrO yMHOKEHHUs. lIpsiMoyronpHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxxenune Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOM MpHU
pEeLIEHUU TEOMETPUYECKUX 3a]au.

JBu:keHHsI B IPOCTPAHCTBE

JIBuxkenuss mpoctpanctBa. OrtoOpakenus. [IBwkeHuss u paBeHCTBO ¢uryp. OOmue
CBOWCTBA JABWXEHUU. Buapl NBWXKEHMI: MapaiebHbIA IMEPEHOC, LEHTpalbHAas CUMMETpUS,
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:

C(OPMHUPOBAHHOCTh TPAXKIAHCKON TO3MIMK OOy4aromerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBJICHHUH, NpPOLEAYp TpakIaHCKOTO oO0IIecTBa
(BBIOOpBI, OMPOCHI M APYroe), yMEHHE B3aUMOJEWCTBOBATh C COLMAIBbHBIMU MHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) maTrpnoTHYecKoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBAXKEHUS K IPOLLUIOMY U
HACTOSIIEMY POCCHUIMCKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHUCKUX
MAaTE€MaTUKOB M POCCHUMCKOW MATEeMaTUYECKON IIKOJbI, UCMOJb30BAHUE ITHUX IOCTH)KEHUH B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JyXOBHBIX IIEHHOCTEH  pOCCHMHCKOTO  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEJCHMUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JNOCTHKEHUM HAayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOIO BKJIAJa B IOCTPOEHHUE
YCTOMYHMBOTO OYAYIIETo;

4) acTeTHYeCKOEe BOCIIMTaHME:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peEIICHUH, PACCY)KICHHUH, BOCHPHHUMYHUBOCTh K
MaTeMAaTHYECKUM aCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

chOpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro ooOpasa >KM3HHM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/J0POBbIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryisipHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIbHOCTHIO;

6) Tpya0oBOe BOoCIUTAHME:

TOTOBHOCTh K TPYyZly, OCO3HAHHE IICHHOCTH TPY0JIIO0US, HHTEPEC K Pa3IU4HbIM chepam
podecCHOHANBHOM NEesTeNbHOCTH, CBSI3aHHBIM C MATeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4eckoMy oOOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HallPaBJIECHHOCTH;

7) 3K0JIOTHYeCKOe BOCIINTAHHE:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COIHAIBHO-
SKOHOMMYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOJHONW M COLMAIBHOM Cpelbl, OCO3HAHUE
rI00ambHOTO  XapakTepa  OKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHus 3a1ad B 00JacTU OKpYXKAroIiel cpefpl, MIaHUPOBAaHUE
IIOCTYIIKOB M OLIEHKH UX BO3MOYHBIX MOCJIEACTBUMN AJI1 OKPYKAIOLLEN CPEbl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM NMPAKTHUKH, MOHUMAaHHE MAaTEMAaTUYeCKOW HayKd Kak chepbl
YEJIOBEYECKOM ACATEIBHOCTH, 3TANlOB €€ pa3BUTHS U 3HAYUMOCTHU Ul PA3BUTHS LIUBUIIU3ALNH,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTB OCYILIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO ACATENbHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

IMo3naBaTebHBIE YHHMBeEpPCAJbHbIE YueOHbIE el CTBUS

Ba3oBble jornueckue aecTBUS:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMAaTHYCCKHUX O6T)€KTOB,
MOHATHM, OTHOIIEHUH MEXAy TOHATUAMH, (QOPMYIUPOBATH ONpEACNeHUs TMOHATHUH,
YCTaHABIWBATh CYIIECTBCHHBIM TMPHU3HAK KIACCH(UKAIIMK, OCHOBAHHUS Uil 00OOIIEeHUs u
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

BOCIIPUHUMATh, (POPMYIHpPOBaTh U MPEOOPa30BHIBATh CYKICHHS: YTBEPIUTENbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YHACTHBIC U O6H_H/Ie, YCJIOBHEIC,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBSA3H W IPOTHUBOPCYHA B q)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$IX n YTBECPKIACHUAX, npeajiaraTtb KpUTCPpUU JJIA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

ACIaTb BBIBOJbI C HCIIOJB30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlMIO, MPUBOAUTH TPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBO/JIBI;

BBIOMpaTh Croco0 perieHuss ydeOHOW 3adaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOIANIMM € Y4ETOM CaMOCTOSITENIbHO BBIJEICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKU MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOINPOCHL, (PUKCUpYIOIIME MPOTUBOPEUYUE, MpoOJIeMy, YCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(bopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH CAMOCTOSITENILHO ~ CIJITAHUPOBAHHBI  JKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYecKOro OOBEKTa, SBICHHS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXly 00bEKTaMu, SIBJICHHUSIMH, TPOLIECCaMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIO/ICHUS], UCCIIEI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I1IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE IPOIIECCA, a TAK)KE BBIJIBUTaTh MPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAATH IeUIIUTHI UHPOPMAIIUH, JTAaHHBIX, HEOOXOAUMBIX JJIs OTBETA Ha BOMIPOC U IS
pelIeHus 3a1a4H;

BBIOMpaTh HMH(POPMAIMIO W3 HCTOYHHKOB PAa3WYHBIX THUIIOB, aHAJIM3HPOBATH,
CUCTEeMATU3UpPOBaTh W HMHTEPHPETUPOBATH HMHGOPMALMIO PA3NIUYHBIX BHJIOB U  (opm
MIpe/ICTaBJICHHUS;



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

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe 1eiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XACHHA B COOTBCTCTBUU C YCIOBUSAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M HNHWCBMCHHBLIX
TCKCTaX, HAaBaTb IOACHCHHA IO XOAY PCIICHHA 3aJadv, KOMMCHTHUPOBATH HOHy‘-IGHHBIfI
pe3yibTar;

B X0Jie 0OCYXJIEHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pCHIaCMOﬁ 3aaa4u, BBICKA3bIBAThb HMACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJCHHUS C CY)KICHHSIMH JPYTUX YYaCTHUKOB Juajora, oOHapykKMBaTh pa3ndhe U CXOJCTBO
MIO3UIIHIA, B KOPPEKTHOU opme GopMyIHpoBaTh pa3HOTIIACHS, CBOH BO3PAKCHHUS;

OpEACTABIATE PE3YJIbTAThl PCIICHUA 3adadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJady MpEe3eHTaluu U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble yHUBEpcalbHbIEe YUeOHbIE 1€l CTBUA

Camoopranuszanms:

COCTaBJIATh IUIaH, AJITOPUTM pELIEHHs 3aJadd, BBIOMpaTh CIOCOO peleHHs ¢ Yy4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUaHTHI PEIICHUH ¢ y4ETOM HOBOUM MH(MOpMAITUH.

CaMOKOHTPOJIb, YMOLMOHAILHBIN HHTEJIEKT:

BJIaJIeTh HAaBbIKAMM II03HABATEIILHON pe(uIeKCUU KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PpE3yJabTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECca U pe3ysibTaTa pelIeHusl MaTeMaTHIeCcKoH 3aauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HHMKHYTh IPH PEIICHUH 3a/a4d, BHOCHUTh
KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HAlIEHHBIX OIINOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

OLICHMBaTb COOTBETCTBME pE3ylbTaTa LEIM M  YCIOBHUSM, OOBICHATh INPUUUHBI
JOCTMDKEHUS] WM HEJOCTH)KEHHs] Pe3ylbTaTOB JEATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUYalbHON pabOTHl IpU
pemieHMH y4yeOHBIX 3aja4, NPUHUMATh LElIb COBMECTHOM JeATEeNbHOCTH, IUIAHUPOBATh
OpraHu3alii0 COBMECTHOM palOThl, pacnpeneniarb BHIbI padoT, JOrOBApHBATHCSA, OOCYXIATh
IpoIeCcC U pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX JIFOACH;

y4acTBOBATh B IpyNHoBbIX (popmax paboTsl (0OCykaeHus, oOMEH MHEHUH, «MO3TOBbIE
HITYPMBI» M HHBIE), BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOM JEHCTBHS C
JIPYrUMHM 4IEHAMH KOMAaH/bl, OLIEHUMBaTh KAayecTBO CBOEro BKJaJa B OOLIMI MpPOAYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.



HNPEIMETHBIE PE3YJIBTATbBI

K koniy 10 kjacca oOydaronuiicss HayIuTCs:

CBOOOJHO OTIEPUPOBATH OCHOBHBIMHU TIOHSATUSMHU CTEPEOMETPUU TP PEIICHUU 3a/1a4 U
MIPOBEJCHUU MaTEMAaTUYECKUX PACCYKICHHA;

MPUMEHATh aKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX TMPH  PEIICHUU
r€OMETPUUECKUX 3a/1a4;

KJIaccu(UIMPOBaTh B3aMMHOE PACIIOJIOKEHUE MPSMBIX B TIPOCTPAHCTBE, TNIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

cBOOOJTHO OTMEPUPOBATHh MOHSATHSIMH, CBS3aHHBIMU C YTJIAMH B NPOCTPAHCTBE: MEXIY
MPSIMBIMH B TTPOCTPAHCTBE, MEXKTY TTPSIMOU U TUIOCKOCTBIO;

CBOOOHO OTIEPUPOBATH TOHATHSMU, CBA3aHHBIMU C MHOTOTPaHHUKAMHU;

cBOOOJTHO pAacro3HaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (MpH3Ma, MUpPaMUJA,
MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIacCU(HUITMIPOBATH MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS IS KJlacCU(PHUKAIUN;
CBOOOJHO OTIEPUPOBATH TOHATHUSMH, CBS3aHHBIMH C CEUYCHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBITIOJIHATH MApaJuIeNIbHOE, LIEHTPAIbHOE U OPTOTOHAIBHOE MTPOEKTUPOBAHKUE (PUTYp Ha
TUTOCKOCTD, BBITIONHSATH N300pakeHus PUTYp Ha TIOCKOCTH;

CTPOUTH CEYCHHSI MHOTOT'PAHHHUKOB Pa3IMIHBIMHA METOJ/aMH, BBITIOJIHATEH (BBIHOCHBIC)
IJIOCKAE YEePTEXKH W3 PUCYHKOB TPOCTHIX OOBEMHBIX (DUTYp: BUJI CBEPXY, COOKY,
CHH3Y;

BBIYMCIIATh IUIOIIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MHpaMUia),
TreOMETPUUECKUX TeJl C MpUMEHEHHEM (popmyI;

CBOOOJHO OMNEPUPOBATh MOHATUSMU: CHUMMETPHUS B TMPOCTPAHCTBE, LEHTP, OChb U
MJI0CKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPHI;

CBOOOJHO OMEPHUPOBATH MOHITHSIMH, COOTBETCTBYIOIIUMHU BEKTOpaM U KOOpAMHATAM B
MIPOCTPAHCTBE;

BBITIOJIHATH ACUCTBUSI HAJl BEKTOPAMU;

pemarh 3aJa4d Ha JI0Ka3aTeIbCTBO MAaTEMaTHYEeCKUX OTHOUICHHH M HaXOXICHHE
FEOMETPUUECKUX  BEJIMYUH, TMPUMEHSSI U3BECTHBbIE METOJBl IPH  PELICHUH
MaTeMaTHYeCKUX 3a7a4 MOBBIIIEHHOTO U BRICOKOTO YPOBHS CIIOKHOCTH;

MPUMEHSTH MPOCTEHIIINE MPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKUX 3aay;

W3BJIEKATD, peoOpa3oBLIBATh u UHTEPIPETUPOBATD uH(pOpMaIIUIO 0
MIPOCTPAHCTBEHHBIX TE€OMETpUUYECKUX (UTypaX, MPEACTABICHHYIO Ha YepTexax u
PHUCYHKAX;

MPUMEHATh TOJNydeHHbIE 3HAHUS Ha TMPaAKTUKe: CpPaBHMBAThb M aHAIU3UPOBATh
peallbHbIE CHUTYalluH, MPUMEHSTh W3YUEHHBIE MOHSATHS B MpOIEcCe MOMCKA PEIICHUS
MaTeMaTH4ecku cOpMYTUPOBAHHON MPOOIEMbI, MOACTUPOBATh PEAbHBIE CUTYaIlUU
Ha S3BIKE TEOMETPUH, HCCIENOBAaTh TOCTPOCHHBIE MOJETH C HCIOJIb30BaHUEM
TeOMETPUUECKUX TMOHATHI W TeopeM, ammapara anreOpbl, perarb MpaKTHYeCKHe
3a/1a4u, CBSI3aHHBIE C HAXOXKJICHHEM FeOMETPUIECKUX BEINYMH;

MMETh TpEACTaBIeHUS] 00 OCHOBHBIX JTamax pa3BUTHS T€OMETPUM KaK COCTaBHOMN
gacTu (pyHIaMeHTa pa3BUTHS TEXHOJIOTUH.



K konimy 11 kiacca oOyyaromuiicss HAyYUTCA:

cBOOOJTHO OTIEPUPOBATH MOHATUSAMH, CBSA3aHHBIMU C IIMJIMHIPUYECKON, KOHUYECKON U
chepuuecKoil MOBEPXHOCTSIMU, OOBSICHATH CITOCOOBI MOJTYUEHUS;

ONEpUpPOBATh MOHATUSMHU, CBA3AHHBIMU C T€JIaMM BpALICHMS: LMIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacro3HaBaTh Tella BpameHus (MWIMHIP, KOHYC, cdepa U map) U 0ObACHATh CIIOCOOBI
IIOJIyYEHUS TEJl BpaIlleHNUS;

KJaccu(UIMpOBaTh B3aMMHOE PACIIOJIOKEHHE CEephl U TUNIOCKOCTH;

BBIYMCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHMKOB W TeJl BpallleHUs, O00bEMBI U
IUIOLIAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BPALICHUS, T€OMETPUUYECKUX Tell C
MpUMEHEHUEM (POpMYIT;

CBOOOJHO ONEPUPOBATH MOHSATUSAMH, CBA3AHHBIMH C KOMOWHALUMSAMU TEJ BPALICHUS U
MHOTOTPAaHHUKOB: MHOTOI'PAaHHUK, BIMCAHHBIN B cepy U ONUCAHHBIA OKOJIO chepsl,
cdepa, BUcaHHAas B MHOTOTPAHHUK WUJIU TEJIO BPAIllCHHUS;

BBIYMCIISATH COOTHOLIEHHSI MEXIY IJIOIIAASIMU MOBEPXHOCTEH U 00BbEMaMU MOJOOHBIX
TeI,

n300paxaTh H3ydaeMble (PUTYpBl, BBIMOIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3
PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYp: BHU]Il CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUs
TEJ BpalleHHUs;

W3BJIEKATh, UHTEPIPETUPOBATH u peoOpa3oBbIBaTh uHpopManuo 0
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MpPEICTAaBICHHYIO Ha dYepTekax MU
PHUCYHKaX;

cBOOOJTHO ONEPHPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATE ONEPALUH HaJl BEKTOPaMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CHCTEME KOOPAMHAT;

pemaTb TE€OMETPUUYECKHE 3aJayd Ha BBIYKMCICHHE YIJIOB MEXAy MpSAMBIMU H
IUIOCKOCTSIMHU, BBIUHCIIEHHE PACCTOSHUI OT TOYKM A0 IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/Ia IIPU PELICHUH;

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

BBITNIOJIHATE M300paK€HUsT MHOIOI'PDAaHHMKOB W TEJ BpALIEHUS MpPU Mapajle]bHOM
NepeHoce, HEeHTPAIbHOH CUMMETPHH, 3€pPKaJIbHOM CUMMETpUH, NPU MOBOPOTE BOKPYT
MPpSMOM, IPeoOpa3oBaHuUs MOA00HS;

CTPOMTh CEUYEHUs] MHOTOTPAaHHHMKOB M TeJ BpAllEHUS: CEYEHMsS LWIMHIpA
(mapajuienbHO U MEPIEHAUKYIAPHO OCH), CeUeHHsI KOHYyca (IapaseibHble OCHOBAaHHIO
U TIPOXOJIAIINE Yepe3 BEPILINHY), CEUEHUS 11apa;

UCIOJb30BaTh METOJbl MOCTPOCHUS CEYEHMH: METOJ CIIeZI0B, METOJ| BHYTPEHHEIo
IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIIEH MJIOCKOCTH;

JOKa3bIBaTh NT€OMETPUUECKHUE YTBEPKICHHUS,

NPUMEHATh TeoMeTpuYecKue (akThl Ui pelIeHUs] CTEepPeOMETPUUYECKHX 3ajad,
IIPEAIIOIATAIOINX HECKOJIBKO IIAroB PELICHMs, €CIIM YCIOBUS NIPUMEHEHUS 3a/1aHbl B
SIBHOU U HEesIBHOU (hopMme;

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



MIPUMEHSATH IPOTPAMMHBIE CPEICTBA U IEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU
PELIEHUH CTEPEOMETPUUECKUX 33/1a4;

IIPUMEHATh IOJYYEHHbIE 3HAHUS HA IIPAKTHKE: CpaBHMBAaTh, aHAIM3UPOBAaTh U
OLICHUBATh PEajbHbIE CUTYAllUH, IPUMEHATh U3YUEHHbIE TOHATHS, TEOPEMBI, CBOMCTBA
B IIpolecce IOMCKAa peIIeHHs] MaTeMaTu4ecku CcHOopMyIHMpOBAaHHON MPOOIEMBI,
MOJIENIUPOBATh PEaJbHbIE CUTYAI[UU HA SI3bIKE T'€OMETPUH, UCCIIEA0BATh TOCTPOCHHBIE
MOJIENI C HCIIOJIb30BAHMEM I€OMETPUYECKUX MOHITUM M TEOpeM, ammapara ajireopsl,
pelaTh MpaKTH4YEeCKUE 3a/1a4M, CBSI3aHHbIE C HAXOKIECHUEM M€OMETPUUECKUX BEJINYUH;
UMETh MpEACTaBICHUSI 00 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU KaK COCTaBHOU
JacTu pyHJAaMEHTa Pa3BUTHS TEXHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 BBenenne B ctepeoMeTpuio 23 1 0
9 B3anMHOe€ pacnosiokeHue NpsiIMbIX B 6 1 0
MIPOCTPAHCTBE
3 [TapanienbHOCTh NMPSAMBIX U TIOCKOCTEN B 3 0 0
MIPOCTPAHCTBE
4 HepneH)ImiynﬂpHOCTb MPSIMBIX o5 0 0
MJIOCKOCTEHN B MPOCTPAHCTBE
VYTIBl U paccTOSTHUS 16 1 0
MHororpaHHuKH 7 1 0
BekTopsl B mpocTpaHcTBe 12 0
3 [ToBTOpEHue, 06001IeHNE U cUCTeMaTU3alus 5 5 0
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 AHanmuTHYECKasi TEOMETPHS 15 1 0
9 [ToBTOpEHwUe, O606HI€H%C u 15 1 0
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O06BEM MHOTOTPAaHHHUKA 17 0
4 Tena Bpamenus 24 1 0
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1 0
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1 0
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5 0
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara

H3YyYCHUA

ITo
IJIaHy

ITo
(baxTy

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbI€E IpaBUIIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

TlousTis CTCPCOMCTPHU: TOUKA,
npsiMasi, INOCKOCTh, TIPOCTPAHCTBO.
OcHOBHBIE TIpaBUIIa U300PAKEHHS HA
PHUCYHKE TJIOCKOCTH, TTapaJIIeTbHBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TonsTusa: nepecekaronyecs
IIJIOCKOCTH, TIEPECEKAroIIuecs mpsamas u
IJIOCKOCTh; TIOJIYIIPOCTPAHCTBO

IlonsTHs: MEPECCKAIOIUECA
IINIOCKOCTH, IEPECCKAIOIIUECA IIpAMasi 1
IIOCKOCTD; TOJIYIIPOCTPAHCTBO

MHoTrOrpaHHHUKH, H300paKeHNEe
NPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIECTBYIOIUX 00BEKTOB

MHororpaHHuKH, H300paKeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HecylecTBYIOIUX 0ObEKTOB

AKCHOMEI CTCPCOMCTPHHU 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.
O06o03HaueHUs IPSMBIX U IJIOCKOCTEHN

10

N300pakenue ceueHni nupamMupl,
Ky0a ¥ PU3MBI, KOTOPBIE TPOXOISAT
yepe3 ux péopa. M3obpaxenue
NepeceyeHus MOJyYEHHBIX MII0OCKOCTEH.
PackpamiBanme mocTpOeHHBIX
CEYECHMI Pa3HbIMM LIBETAaMU

11

N3obpaxenne ceueHuni TMpaMuIbl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenune
nepeceyeHms MOJyYEHHBIX MII0OCKOCTEH.
PackpamnBanue mocTpoeHHbIX
CeUeHUH pa3HbIMU I[BETAMU

12

N3obpaxenne ceueHni TMpaMuIbl,
Ky0a U MPU3MbI, KOTOPBIE IPOXOJISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MOJyYCHHBIX MII0OCKOCTEH.
PackpammBanue mocTpoeHHBIX
CEUeHUH pa3HbIMU I[BETAMU

13

N300pakeHue ceueHuil mupaMu/ipl,
Ky0a ¥ MPU3MBI, KOTOPBIC TPOXOJIST
yepes ux péopa. M3o0paxenue
MepeceUeHUs MOTYUYECHHBIX TUIOCKOCTEH.




PackpammBanue oCTpOEHHBIX
CEUYEHU pa3HbIMHU LIBETAMH

14

Merton cneoB sl MOCTPOEHUS
CEeUYEeHUU

15

Mertoz cneoB 1S MOCTPOCHHUS
ceueHuil. CBolicTBa nepecevyeHuit
MPSIMBIX U INIOCKOCTEN

16

Mertoz cnes1oB 1Sl MOCTPOCHHUS
ceueHuil. CBolicTBa nepecevyeHnit
MPSIMBIX U INIOCKOCTEN

17

[TocTpoenue ceuenuii B nupamu/e,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aHne BEIHOCHBIX YEPTEKEN U
3aIuCh IIaroB MOCTPOCHUS

18

[TocTpoenue ceuenuii B nupamu/e,
KyOe 1o TpéM ToukaM Ha pEopax.
Co3aHne BEIHOCHBIX YEPTEKEN U
3aMMch M1aroB NOCTPOCHUS

19

[TocTpoenue ceuenuii B nupamu/e,
KyOe 1o TpéM To4KaM Ha pEopax.
Co3aHne BEIHOCHBIX YEPTEKEN U
3aMuch M1aroB NOCTPOCHUS

20

[TocTpoenue ceveHuit B mupaMue,
KyOe 1o TpéM ToukaM Ha pEOpax.
Coznanue BBIHOCHBIX YepTeXKEH U
3aMmch M1aroB MOCTPOCHUS

21

HOBTOpeHI/IC IJIaHUMCTPHU: TeopeMa 0

MMPpONMOPIHHUOHAIIBHBIX OTPE3KaX.




[Tono6ue TpeyrobHUKOB

22

[ToBTOopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUIX Ha
BBIHOCHBIX YepTexax. Mcropus
Pa3BUTHS TTITAHUMETPHUH U
CTEPEOMETPUU

23

Kourpoasaas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnoiokeHue npsiIMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsmeie. [Ipu3Haku CKpenmBarOnuxcs
npsMbIx. [lapannenbHble npsMble B
MIPOCTPAHCTBE

25

TeopeMa o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMO1
MapajyIeIbHON TaHHOU MPSIMOi,
MPOXOSAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXkallen Ha
JTaHHOU mpsiMoi. JlemMa o
MepeceyeHNH MapajieIbHbIX MPSMBIX
IJIOCKOCTBIO

26

[TapannenbHOCT TPEX NPSIMBIX.
Teopema o0 TpEX MmapalIeNbHBIX
npsiMbIX. Teopema 0 CKpelMBAOIMINXCS
MPSMBIX

27

[TapannenpHoE IPOEKTUPOBAHUE.
OcHoOBHBIE CBOMCTBA APAJIIEIBLHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX (pUryp B MapaienbHOMI




MPOEKIINU

28

[enTpanbHas nmpoekuus. Yromic
COHAIIPaBJICHHBIMA CTOPOHAMMU. YTOJI
MEXAY NPSIMbIMU

29

3amauu Ha 10Ka3aTeJIbCTBO U
HCCIIeIOBaHUE, CBSI3aHHBIC C
paCHOJ'IO)KCHI/IeM pr[MI)IX B
MIPOCTPAHCTBE

30

[TonATHA: mapaIeNbHOCTD NPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIbHOCTH NPSIMOU U IJIOCKOCTH.
CBoiicTBa NapaJIEIbHOCTH NPSAMOHN U
IIJIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIUMCJICHHE U TOKA3aTeJIbCTBO,
CBSI3aHHBIE C MApPaICIbHOCTHIO
MPSIMBIX U TNIOCKOCTEH B TPOCTPAHCTBE

32

[TocTpoenue ceueHus:, MPOXOISAIIETO
yepe3 JaHHYIO MPSMYIO Ha YepTexe U
MapaiyIeILHOIO APYTrO NpsIMO.
Pacuér oTHOLIEHMI

33

[TapannenpHas MpoeKIys, MPUMEHEHNE
JUIS IOCTPOCHUSI CEYCHHH KyOa 1
napasienenumnena. CBoicTBa
napajuiesienuIe/1a ¥ Ipu3Mbl

34

HapannenLHLIe IIIIOCKOCTH. HpI/I3HaKI/I
napalICJIbHOCTH IBYX IUTIOCKOCTEH

35

TeopeMa 0 MMapaJuICIIbHOCTU U




€IMHCTBEHHOCTH IUIOCKOCTH,
MPOXOSIIEN YEPE3 TOUKY, HE
MPUHAJICKALLYIO TAHHOM MJIOCKOCTU U
CIIEJICTBUS U3 HEE

36

CpoiicTBa napasuieabHbIX MJIOCKOCTEH:
0 MapaJIJICIIbHOCTH MPSAMBIX
MepeceyeHmsl MpU MePECEUEHUH IBYX
MapajuIeIbHbIX NIOCKOCTEN TPEThEU

37

CpoiicTBa napauieabHbIX MIIOCKOCTEM:
00 oTpe3kax napasuieIbHbIX MPSMBIX,
3aKIIFOYEHHBIX MEXY NMapallIeIbHBIMU
IJIOCKOCTSIMU; O MIEPECEUSHUH MPSAMO
C ABYMs MapalJICJIbHBIMU IIJIOCKOCTAMU

38

[ToBTOpenue: Teopema [Mudaropa Ha
MJI0CKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

40

CBoiicTBa Ky0a M MPSIMOYTOJIBLHOTO
napajuiesienuneaa

41

Brruncnenue aauH 0Tpe3KoB B KyOe U
MPSIMOYTOJIbHOM Hapajuiesienure e

42

[lepnieH IUKyIAPHOCTD MPSMOM U
mwiockoctu. [Ipusnak
MEePIEeHIUKYIIPHOCTU MPSAMOU U
MIJIOCKOCTH

43

IlepnieH IUKYIAPHOCTD NPAMOU U
mockocTy. [Ipusnak
MIEPIEHIUKYIIAPHOCTHU NPSMOH U




IIJIOCKOCTH

Teopema o CylIECTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOIALIEH

44 4yepe3 TOUKY MPOCTPAHCTBA
MEPIICHIUKYIIIPHOU K TUIOCKOCTH

45 [TnockocTH U MepIICHANKYISIPHBIE HM
MPSIMBbIC B MHOTOTPaHHHKAX

46 [TnockoCTH U TepIIEHAUKYISIPHBIC HM
MPSIMBbIC B MHOTOTPAaHHHKAX
[TeprieHIUKYIISAP M HAKIOHHAS.

47 [TocTpoenue neprneHuKysIpa u3
TOYKH Ha TIPSIMYIO
[TeprieHIUKYIISAP M HAKIOHHAS.

48 [TocTpoenue nepreHIuKysipa u3
TOYKH Ha MPSIMYIO

49 Teopema o Tpéx nmepneHAUKYIIpax
(mpsimast u oOpaTHas)

50 Teopema o Tpéx nmepneHAUKYIIpax
(npsimast u oOpaTHast)

51 VYTroa Mex Iy CKpeluBaoIUMUCS
MPSIMBIMU
[Touck neprneHauKyISIPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPIICHIUKYISIPHBIX
IJIOCKOCTEM

53 OpToroHanbHO€ IPOEKTUPOBAHNE
[TocTpoenue ceueHwuii Kyoa, MPU3MBI,

54 MPaBUJIBHON MUPAMUIBI C TIOMOIIBIO

OpTOFOH&J’ILHOfI MMPpOCKINHU




55

[TocTpoenue ceuenuii Kyoa, IpU3MBI,
IIPAaBUJILHOM IUPaMUIBI C IOMOLIBIO
OPTOTOHAJILHOM IIPOEKIIUU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIOCKOCTHU. [InockocTu
CUMMETpPUN B MHOTOTpaHHHUKAX

57

[Ipu3Hak nepnesauKyIspHOCTH
MPSAMOM U TIJIOCKOCTH KakK CJIEJICTBUE
CUMMETPUHA

58

[IpaBusIbHBIE MHOTOTpAHHUKH. Pacyér
PacCTOSTHUN OT TOYKHU J0 INTIOCKOCTH

59

[IpaBusIbHBIE MHOTOTpAaHHUKH. Pacyér
PacCTOSTHUN OT TOYKHU J0 INTIOCKOCTH

60

CriocoObl OITyCTUTH HEPIIEHINKYISPDI:
CUMMETpUS, CABUT TOYKHU IO
MapajyIeIbHON MPSIMOM

61

CnBur no HenapasuieJIbHON IPSMOH,
W3MEHEHHE PACCTOSHUIMA

62

KontponbHas padota "B3anmuoe
PacroJioKeHUe IPSIMBIX U TUIOCKOCTEH
B IIPOCTpaHCTBE"

63

[ToBTOpEHUE: YroJI MEX Ty IPSIMBIMU Ha
IUIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroa Mex Iy
CKPELIMBAIOIIUMUCS MPSIMBIMH B
IIPOCTPAHCTBE




65

I'eomeTprueckre METO bl BBIUYUCICHUS
yrila MeX1y NpsIMBIMHU B
MHOT'OTPaHHUKAX

66

JIByrpansbiii yroa. CBoiCTBO
JIMHEIHBIX YTJI0B JABYTPAHHOTO yrja

67

[TepnieHIUKYIISIPHBIC TIOCKOCTH.
CBolicTBa B3aUMHO
TIEPICHIUKYIIIPHBIX TUIOCKOCTEH

68

[Ipu3Hak nepneHauKyIspHOCTH
IIJIOCKOCTEN; TEOpEMa O MPSIMOU
IepeECEUYEeHMs ABYX IIJIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEN
IJIOCKOCTH

69

[IpsimoyroapHBIN NTapasuieenuIet;
KyO; U3MEpeHus, CBOMCTBa
MPSIMOYTOJIbHOTO MapajuieNienunena

70

Teopema o guaroHayiu
MPSAMOYTOJIHOTO MapajijieienuIena u
ClIeICTBHE U3 HEE

71

CrepeoMeTrpHuueckre U NPUKIAIHbIC
3a/1auM, CBSI3aHHBIE CO B3aMHbBIM
PaCMOJIOKEHUEM MPSAMBIX U TUIOCKOCTH

72

HOBTOpeHI/IeZ CKpCIIUBAOIINUCCA
IIPpsAMBIC, ITapaJJICJIbHBIC IIJIOCKOCTH B
CTAaHAAPTHBIX MHOTOT'PpaHHHUKAX

73

Hapa nmapaJllICJIbHBIX ILIOCKOCTEH Ha
CKpCUINBAOIINXCS MMPAMBIX,
PaCCTOAHUC MCIKY




CKpELIUBAIOIIMMHUCS IIPSIMBIMU B
IIPOCTBIX CUTYALUAX

Paccrostaue oT TOUKH J0 IIJIOCKOCTH,

74 paccTosiHUE OT MPSMOM JI0 INIOCKOCTH
Brruncnenue paccTosHuN MEX Ty

75 CKPEILMBAIOIIUMHUCS MIPSIMBIMHU C
MTOMOIIBIO IEPIIEHIUKYISPHOM
MJI0CKOCTH
TpéXxrpanHblid yroj, HEpaBeHCTBA IS

76 TpeXrpaHHbIX yrioB. Teopema
[Mucdaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIs TPEXTPAHHOTO yria

77 OnemMeHTHI chepuyecKoil reOMEeTpHH:
reo/1e3NYeCKre JUHUU Ha 3eMiie

78 KonTtponbHas padota "Y1l u
paccrosiHus"

79 CucreMaTusaius 3HaHUH
"MHOTOrpaHHUK U €ro JIEMEHTHI"

80 [Mupamua. Buasl nupamu.
[IpaBunbHas nupamuia

81 IIpusma. [Ipsimas v HakJIOHHAA
npusmsbl. [IpaBunpHas npuzma

82 [Ipsimoii napanenenunes,
MPSIMOYTOJIbHBIN Tapasieenurne, Kyo

83 Beinykiible MHOrorpanHuku. Teopema
Olinepa

84 Beinykiible MHOrorpaHHuku. Teopema

Oiinepa. IIpaBuibHbIE 1




MOJIYIIPaBHUJIbHBIC MHOTOT'PAHHUKN

KontponsHas pabora

85 "MHororpaHHuKu" 1 1 0
86 [TonsiTHE BEKTOpA HA MJIOCKOCTH H B 1 0 0
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1 0 0
88 Pa3zHocTh BekTOpOB 1 0 0
89 [TpaBwiio napaurenenwumena 1 0 0
90 YMHOXKEHHE BEKTOpa Ha YUCIIO 1 0 0
Paznoxxkenne BekTopa 1o 0azucy Tpeéx
91 BEKTOPOB, HE JIOKAIIHUX B OJTHOM 1 0 0
IJIOCKOCTH
92 CkaysipHO€ MPOU3BEICHUE 1 0 0
93 Brrauciienue yria Mex1y BEKTOpaMH B 1 0 0
MPOCTPAHCTBE
94 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1 0 0
95 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1 0 0
96 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1 0 0
97 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1 0 0
98 O060011IeHNE U CUCTEMATHU3ALUS 3HAHUI 1 0 0
99 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN 1 0 0
100 Hroropas koHTpoJIbHAs paboTa 1 1 0
101 Htoropas koHTpoOJIbHAs paboTa 1 1 0
102 O00011IeHNE U CUCTEMATH3ALMS 3HAHUN 1 0 0
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




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 JIuHeitHbIe HepaBEHCTBA, JIUHEMHOE 1
IIPOrpaMMHUPOBAHKE
10 AHanuTHyecKkue METObl pacuéra yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSAHUS OT TOUKH JI0 1




IJIOCKOCTH 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 CedeHust MHOTOTPAaHHHUKOB: 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 [TapannenbHble MpsSIMbIE 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, COOOPaKEHHUS TI0100MsI

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001

29

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

30

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

31

O06BéM Tena. O6beM NPSIMOYTOJILHOTO
napaJuiesenuresa

32

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

33

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasiesienumnea

34

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




BBIYHCIICHUEM 00bEMA MPSMOYTOJIBHOTO

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 00pEmMa mupamMuael. 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 CrepeoMeTprYECKHUE 3a/1a4uH, 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

pacCcToAHUA N0 MIOCKOCTU




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 MIOCKOCTHIO,
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 BHIYHMCIICHUE,
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 mapoMm,
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

3agaun o teMme "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

TTimomamm 00OKOBOM U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

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

76

[Ipuknagasie 3agaun mo Teme "OO0BbEMBI 1
IJTIONI[au MTOBEpXHOCTEN Te"

77

OO0BEM 1mIapa U IapoBOTrO CEKTOPA.
Teopema 06 o0nEme 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
IIJIOIAIIMK TIOBEPXHOCTEH 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 O0BEMBI KPYTIIBIX TN

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBr>xenus u paBeHCTBO (uryp. O6mme
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, CHUCTEMAaTH3alUs 3HAHUM:
"[TapannenbHOCTh MPSAMBIX U TJIOCKOCTEH
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




KJ1aCCOB, CHCTeMAaTH3allHs 3HAHMIL:
"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 koHTposbHAsA 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 €€ pOJib B PA3BUTUH
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 Pa3BUTUU
COBPEMEHHBIX NMHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hcropus pasBUTHS CTEPEOMETPHUH 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 CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'eometpus. 10-11 KIIACCBHI. Yue6nuk nis o0meo0pa3oBaTeabHbIX
yupexaenuil. bazoBelil 1 npopuibHBIA ypoBHH ... ABTOpHI: ATanacsH JI.C. , B. ®.
byry3os, C. b. Kagomues,.
METOIAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
1. Teometpus. 10-11 KJIACCHI. Yuebnuk nist 061eo0pa3oBaTesIbHbIX
yupexaenuil. bazoBblil 1 npopuiabHBINA ypoBHH ... ABTOpBI: ATanacsH JI.C. , B.
®. byrysos, C. b. Kanomiies,.
2. YMK T'eometpus. Atanacsu JI.C. U ap. (10-11) ba3zoBblit u yriayOnéHHbIM
YpOBHU
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET
1. Poccuiickast 3JIeKTpOHHAs IIKOJIa
2. ObpazoBatenpHas miatopma AKmacce
3. OO6pazoBarenbHas argopma «YUu.py»

4. Skysmart Knacc

5. http://www.school-collektion.edu.ru









