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IHHOACHUTEJIbBHAA 3AIIMCKA

l'eomerpust sBiseTcss OOHMM M3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro O0OIIero
o0pa3oBaHus, TaK KaK 00€CIeYnBaET BOSMOKHOCTh U3YUCHHS TUCHUIUIMH €CTECTBEHHO-HAYIHOM
HAIPaBJIIEHHOCTH M MPEJMETOB T'yMaHHUTapHOro uukia. [IOCKONBKY JOTrHYeCKOe MBIILICHUE,
dbopmupyeMoe TpU U3YyYCHHH OOYYAIOIMIMMHUCS TOHATHUHHBIX OCHOB TE€OMETPHH, IIpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOEHMM LEMNOYKU JIOTMYECKUX YTBEP)KICHUH NpU pelIeHUH
F€OMETPUUECKUX 3aJa4y, yMEHHUE BBIJBUIATh M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCTIOJB3YIOTCS TPU PEHICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO IUKJIA, B YaCTHOCTH (PU3MUYECKHX
3ajau.

Lenbp ocBoenus mporpammsl ydyeOHOro Kypca «l'eomeTpus» Ha yriayOIEHHOM YpOBHE —
pa3BUTHE HHAMBUIYaIbHBIX CHOCOOHOCTEH OOy4YalolUXcs NPU H3YYEHUU TEOMETpPUH, Kak
COCTaBJIsAIOLIEH NpeaMeTHOW oOnactu «MaremMaTtuka M HHPOpMaTHKa» yepe3 obecreueHue
BO3MOXHOCTH NPHOOPETEHUsI M HCIIOJIb30BaHUS Oosiee TITyOOKMX T€OMETPUUYECKUX 3HAHUU U
NEeUCTBUM, CHEU(PUUHBIX T'€OMETPUU, U HEOOXOTUMBIX JUISl YCIIEUIHOTO MPO(ecCHOHATBHOTO
00pa3oBaHus, CBSI3aHHOTO C UCMOJIb30BAaHUEM MaTEMaTHKU.

[IpropuTeTHBIMH 3a/1a4aMH Kypca TeOMEeTpUN Ha YIIIyOJIEHHOM YpOBHE, PacIlUpPSIOIINMHU
U YCWJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue MpeJCTaBICHUS O TeOMETPUM KakK YacTH MHUPOBOH KYIbTYphl U
(hopMHUpOBaHHME OCO3HAHUS B3aMMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

(¢bopMHpOoBaHHE TPEACTABIECHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak O BaKHEUIINX
MaTeMaTU4YECKUX MOJENAX, IO3BOJSIIOIIMX OMNMCHIBAaTh M H3ydaTb pa3Hble  SBICHMS
OKpYXKaloIllero MHpa, 3HaHHE NOHATHUHHOTO amnmapara mno pasgeny «CrepeoMeTpus» yd4eOHOro
Kypca reOMeTpHUu;

(dopMupOBaHHE yMEHHs BJIaJETh OCHOBHBIMH MOHATUAMU O MPOCTPAHCTBEHHBIX (PUTypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (GOpPMya U YMEHHE HUX NPHUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dopMupoBaHHE yMEHMs paclO3HaBaTh Ha 4YepTexkaX, MOJENAX U B pEaJbHOM MUDE
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYUPOBAaTh T€OMETPUUYECKHE MOJIEIIN;

¢dopMupoBaHHEe  NOHHUMAaHMS BO3MOXHOCTH aKCHOMaTHUYECKOI0 HOCTPOCHHUS
MaTeMaTU4YeCKUX TEOpuH, (POPMHUPOBAHUE MOHMMAHUS POJIM AKCUOMATHKU MPU IPOBEIECHHUU
paccyXAeHUi;

¢dbopMupoBaHME yMEHHUS BIIAJETh METOJAaMM JIOKAa3aTeJbCTB W AJITOPUTMOB peEIIEHUs,
YMEHUS MX [PUMEHATh, IPOBOAUTH JIOKAa3aTelbHbIE pPACCY)KICHUS B XOJE€ peIIeHUs
CTEPEOMETPUYECKUX 3aJad M 33Ja4 C [PaKTHYECKHUM COJepKaHueM, (opMHUpOBaHUE
IPEJCTAaBICHUs O HEOOXOJUMOCTH J0Ka3aTeJbCTB IpU OOOCHOBAaHMM MaTeMaTHYeCKHX
YTBEP)KJICHUN U POJIM AKCHOMATHUKU B IIPOBEICHUH JETyKTUBHBIX PAaCCYXJICHUH;

pa3BUTHE U COBEPLICHCTBOBAHWE MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs, MO3HABATEIbHOM aKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTHU
MBIIIUIEHUS], UHTepeca K U3y4E€HHUI0 T€OMETPUH;

¢dopmupoBaHue (PYHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW TI€OMETPUM: YMEHHUs
pacro3HaBaTh IPOSIBICHUS TE€OMETPUUECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAlUsIX U MPU U3YUYEHUH JAPYTUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBHCUMOCTEH M 3aKOHOMEpPHOCTEH, MOJICIMPOBAHUS pEANbHBIX CHUTYallUH, HCCIeOBaHUs
MIOCTPOEHHBIX MOJIeNIel, HHTepIpeTally MOTYyYEHHBIX pPe3yabTaTOB.



OCHOBHBIMHU ~ COJIEpXKATEIbHBIMU JIMHUSMU yueOHoro Kypca «['eomerpusi» B 10-11
Kiaccax ABisitoTcsA: «IIpsAMble M IJIOCKOCTM B IIPOCTPAHCTBE», «MHOrorpaHHukw», «Tema
BpallleHUsD», «BEKTOpBI U KOOPANHATEI B IPOCTPAHCTBEY, «/{BH)KEHUS B IPOCTPAHCTBEY.

CohopmynupoBannoe Bo ®I'OC COO TpeboBaHHEe «yMETh ONEPUPOBATH MOHATHIMUN,
PEJIeBaHTHBIMH T'€OMETPHUH Ha YriayOnéHHOM ypoBHE oOydueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a (OpMHUpOBAaHHE JIOTUYECKUX YMEHHM
pacnpesensercss HE TOJbKO II0 COJAEPXKATEIbHBIM JIMHUSAM, HO U MO TrojaM OOy4YeHHs.
Copnepxanne 00pa3oBaHHs, COOTBETCTBYIOLEE IPEIMETHBIM  pe3yilbTaTaM  OCBOEHUS
®denepanbHON pabouel mporpammbl, paclpeAeaEéHHbIM 0 rojilaM 00ydeHus, CTPYKTYpUPOBAHO
TakuM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, NMPHUHIMIHAILHBIM BOMPOCAM OOyJaromuecs
oOpallajgiuch HEOJHOKPAaTHO. OTO TMO3BOJSET OPraHW30BaTh OBJAJEHUE T'€OMETPUYECKUMU
MOHATUSMM M HaBBbIKAMU [OCJIEAOBATEIbHO U MOCTYNAaTENbHO, C COOJIOJEHHEM NpUHIUIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHMWS BKJIIOYAaTh B OOMNIYI0O CHCTEMY T'€OMETPUYECKHX
MPEACTABICHUN 00YyJarONIUXCsl, paciupsis u yriyonsst e€, o0pasys MpOYHbIE MHOKECTBEHHBIE
CBSI3U.

[lepexon K U3y4eHHUIO0 TEOMETPHUH Ha YIITyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycioBus ans  auddepeHnuanuu oOydeHHs, TOCTPOEHUS WHAWBHIYaTbHBIX
oOpa3oBaTeNbHBIX MporpamMM, oOOecrneduTh yriayOn€HHOe U3ydyeHHe TeOMETPUU  Kak
COCTaBJISIONIEH yaeOHOTO TIpeMeTa «MaTtemaTrukay;

MOATOTOBUTH O0YYarOMMXCS K MPOJOJDKEHUIO M3YUeHHUsI MaTeMaTUKH ¢ y4ETOM BbIOOpa
Oynymei mpodeccun, obecrieunBasi TPEEMCTBEHHOCTh MEXy OOmMUM W TIPO(EeCcCHOHATBHBIM
o0Opa3oBaHHEM.

Ha usydenne ydeOHOro kypca «l'eomerpusi» Ha yriyOnéHHOM ypoBHE oTBoauTcs 204
yaca: B 10 kmacce — 102 gaca (3 gaca B Hezento), B 11 kiracce — 102 gaca (3 gaca B Heneonio).



COJEPKAHUE OBYUEHMUA
10 KJIACC

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE IOHATHA cTepeoMeTpun. Touka, npsimasi, IIOCKOCTb, IPOcTpaHcTBO. [loHsaTHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHH: aKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.
B3aumHoe pacnonoxeHue NpsmMbIX B IPOCTPAHCTBE: MEPECEKAIOLIUECS, MapajlielbHbIE U
CKpeluBaromuecs npsmolie. [lpusnaku ckpeniuBatomuxcs npsimMbix. [lapannenbHOCTh NPAMBIX U
IJIOCKOCTEN B NMPOCTPAHCTBE: MapaljlesIbHbIE MPSIMbIE B MPOCTPAHCTBE, MAPAIICIBHOCTh TPEX
NpSIMBIX, MapajuleIbHOCTh  HpSIMOM M IJIOCKOCTH.  [lapamnensHoe UM LEHTpalbHOE
MPOEKTUPOBaHUE, N300pakenre puryp. OCHOBHBIE CBOMCTBA MAPAJIIEIHHOTO MPOESKTUPOBAHKS.
N3o00paxkenue Guryp B napajuieabHON NPOEKIMH. YTIIbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJI
MEeXAy NMpSMBIMHU B NpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEH: MapaljiesibHbIe MIIOCKOCTH,
CBOMCTBa MapajieNbHbIX MI0ckocTel. [IpocTeiiie npocTpaHcTBEHHBIE (PUTYPBI HA MIIOCKOCTH:

TETpasdp, Napaieenurei, IOCTPOESHUE CEUESHHH.

[lepneHuKyNIApHOCTh OPSIMOW M IUIOCKOCTH:  TMEPHEHAUKYISIpHBIE TpsMble B
MIPOCTPAHCTBE, MpsAMbIE MapajjielibHble W TMEePHeHAUKYISpPHblE K IIJIOCKOCTH, IpPH3HAK
MEPHNEHIUKYIIIPHOCTA MPSAMOM M IUIOCKOCTH, Te€OpemMa O MpsAMOM NEepIEeHINKYISIPHOU
mwiockoctu. OpTOroHanbHOE MpoeKTHpoBaHue. llepneHAuKyYIsp W HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 0 IIOCKOCTH, MPOEKIUs GUTYpPhl HA MIOCKOCTb.
[TepieHAMKYASAPHOCTD MIIOCKOCTEM: MPU3HAK MEPIEHIUKYIIPHOCTH JIBYX IUIOCKOCTEH. Teopema
0 TPEX MEPNEHIUKYIISIPaXx.

VYTriabl B MPOCTPAHCTBE: YO MEXKIY NPSIMOM U INIOCKOCTBIO, ABYTPAHHBINA YIOJI, IMHEHHBII
YroJ JIBYIpaHHOTO yrija. TpéXrpaHHblidi W MHOTOrpaHHble yribl. CBOWCTBA IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOICTBa IUIOCKUX WU JABYI'PaHHBIX YIJIOB TPEXTPAHHOIO yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO YIJIa.

MHororpanHHuMKH

Buzabl MHOTrOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpuzma: n-yrosibHas mnpusma,
npsiMasi U HAKJIOHHAs NpU3MbI, OOKOBas M TMOJHAs MOBEPXHOCTh Ipu3Mbl. [lapamnenenumnen,
MPSIMOYrOJIbHBIM Mapajulesienune] M ero cBoicTBa. Kparuailiime nmyTM Ha NOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpanctBenHas teopema I[ludaropa. IMupamuma: n-
yroJibHasi TUpaMu/a, MpaBuibHAs U yceu€HHas nupamuabl. CBolicTBa pédbep u OOKOBBIX TpaHeil
NpaBUJIbHOM nHpaMujbl. [lpaBubHBIE MHOTOIPAaHHMKHU: MpaBWIbHAs MpU3Ma U MPaBHIIbHAS
nMpaMuia, mpaBUibHas TPEYrojbHas MUpaMUa U MPaBUIBHBIA TeTpasrap, KyO. [IpeacraBnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKASAP U UKOCAP.

Brruncnenue 3neMeHTOB MHOTOTPaHHUKOB: p&Opa, auaroHanu, yrisl. [lnomans 60KoBoi
MOBEPXHOCTU U IOJHOW IMOBEPXHOCTH MPSAMOW MPU3MBI, IUIOLIAJb OCHOBAaHWi, Teopema o
OOKOBOW TMOBEPXHOCTH MpsMOil mpu3Mel. Ilnomane OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
MpaBUIILHOM TUPaMUIbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMU/IBI.

CummeTpusi B IPOCTPAHCTBE. ODJIEMEHTbl CHUMMETPUM MPaBUIbHBIX MHOTOTPAaHHUKOB.
CummeTrpusi B TpPaBUIBHOM MHOTOTPAHHUKE: CHMMETpPHS MapajuieNienuIena, CUMMETpUs
MPaBUIIbHBIX MIPU3M, CHMMETPHUSI MPABWUIILHON TUPAMUIBI.

BexTopbl M1 KOOPANMHATHI B POCTPAHCTBE

[TousATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOI BEKTOP, AJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHbIe, COHAMPABIICHHbIE M IMPOTHUBOIMOJIOKHO HaNpaBJ€HHbIE BEKTOpbl. PaBeHCTBO



BEKTOpOB. JIeHCTBUS € BEKTOpaMM: CIIO)KEHHE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOpPOB, yMHOXEHHE BeKTopa Ha uucio. CBoiicTBa ciloXeHMs BeKTopoB. (CBolicTBa
YMHOKCHH BCKTOpPA HA 4YUCIIO. Ilonsarue KOMILIaHApPHBIC BCKTOPLI. HpI/I3HaK KOMIIJIAHApHOCTHU
Tp€X BekTopoB. lIpaBwino napawuenenunena. TeopemMa O pas3noKEHUUM BEKTOpa IO TPEM
HEKOMIUIAHApHBIM ~ BeKkTOpaM. IIpsMoyrosbHas cucreMa KOOPAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MEXIy KOOpJIMHATAMHM BEKTOpa M KOOPAMHATAMU TOYEK. YTOII
Mexay Bekropamu. CKallipHO€ TPOU3BEAECHNUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

ITonsarus: MUJIMHAPHUYCECKasd IMOBCPXHOCTb, KOHHUYCCKAsA IMOBCPXHOCTD, C(bepI/I‘-IeCKafl
MOBEPXHOCTh, OOpa3yromue noBepxHocTel. Tena BpallleHus: LUIMHIP, KOHYC, YCEUEHHBIH
KOHyc, cepa, map. BzanmHoe pacrnosioxxenue chepbl U MIOCKOCTH, KacaTelbHasl INIOCKOCTh K
cdepe. U300pakeHue Tel BpallleHus Ha INIOCKOCTH. Pa3BépTka muinHapa u konyca. CuMMeTpus
cdepsl 1 mapa.

O6béM. OcHoBHblEe cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME NPSAMOYTOJIBLHOTO
napajuienenumnena U ciaeactsus n3 He€. OO0bEM TpsIMON M HAKIIOHHOW TPHU3MBI, HIWJIUHIPA,
nupamMuibl 1 konyca. O6bEM 11apa U apoBOTro CETMEHTA.

KOM6I/IHaHI/II/I TCJI Bpall€CHHUAd W MHOTOT'pPaHHHKOB. HpI/ISMa, BIIMCaHHAasA B LUJIUHAP,
omucaHHas okoJyio IpuMHApa. [lepecedenne cdeprl u mapa c¢ miockocteio. Kacanue mapa u
cdepsbl 10cKocThI0. [ToHSTHE MHOTOTpaHHUKA, OTMCAHHOTO 0KOJIO Cepbl, chephl, BIUCAHHON B
MHOTOTPaHHUK WJIU TEJIO BPAILCHUS.

[Tmomane MOBEPXHOCTH IMUIMHAPA, KOHYyca, momanas cepbl u e€ vacreit. [lomodue B
npocTpancTBe. OTHOIICHHE OOBEMOB, IUIOMIAJCH TOBEPXHOCTEH TMOMOOHBIX  (uryp.
[IpeoOpazoBanue momobusi, romoreTHs. PemeHne 3agay Ha IJIOCKOCTH C HCHOJIb30BAaHUEM
CTEPEOMETPUUYECKUX METOJOB.

[Toctpoenne ceyeHUH MHOTOIPAaHHMKOB M TE€lI BpAICHHSA: CEUEHUsA LUIUMHApA
(mapannenbHO M MEPHEHIUKYISIPHO OCH), CEUEHMs] KOHyca (MapajiesibHble OCHOBAaHHUIO U
MPOXOJISALINE Yepe3 BEpPIINHY), CEUEHUs Iapa, METOIbl MOCTPOCHUS CEUEHUI: METOJ CIIEIOB,
METO/l BHYTPEHHET0 MPOEKTUPOBAHNUSA, METO/I IEPEHOCA CEKYILEH IITIOCKOCTH.

BekTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B mpoctpancTBe. Onepanuu HaJl BEKTOpaMu. BeKTOpHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXEHHs. lIpsiMmoyrosbHas cucrema KOOpAMHAT B MPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxkenue Bekropa mo 6asucy. KoopauHATHO-BEKTOPHBIN METO MPHU
pEeLIEHUU TEOMETPUYECKUX 3aau.

JBu:keHUsI B IPOCTPAHCTBE

JBuxenus mpoctpanctBa. OrtobOpaxkenus. [IBmwxeHus u paBeHCTBO ¢uryp. OOuue
CBOWCTBA ABWXEHUU. Buabl ABMKEHMI: MapajulebHbIA IEPEHOC, LEHTpalbHAasi CUMMETpUS,
3epKaJIbHasi CUMMETpHS], TOBOPOT BOKpYT mpsiMoii. IIpeoOpazoBanus nopodus. Ipsamas u chepa
Diinepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUSA» (YIJIYBJIEHHBI YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

1) rpa:k1aHCcKoe BOCIIHTAHNE:

cOPMHUPOBAHHOCTh TPAKIAHCKOW IMO3UIMK  OOyYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUMCKOTO OOIIECTBa, MPEACTABICHUE O MATEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JMYHBIX CTPYKTYp, SIBJICHUW, MPOLEIyp TPaKIAHCKOTO oO0IIecTBa
(BBIOOPBI, OTIPOCHI M JIPYro€), YMEHUE B3aMMOJECHCTBOBATH C COIMAIBLHBIMU HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NIaTPpHOTHYECKOE BOCIIMTAHHE:

c(OpPMHUPOBAHHOCTh POCCUMCKON TPakIaHCKON MIEHTUYHOCTH, YBaXEHUS K MPOIIJIOMY U
HACTOSIIEMY POCCHICKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIEHUE K JTOCTHUKEHHUSIM POCCUUCKHUX
MAaTE€MaTUKOB M POCCHUMCKOW MAaTEeMaTUYECKOW IIKOJbI, WCMOJb30BAHUE ITHUX JIOCTH)KEHUH B
IPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHUKH;

3) 1yXOBHO-HPAaBCTBEHHOE BOCIIUTAHHE:

OCO3HAHME  JYXOBHBIX IIEHHOCTEH  pOCCHHCKOrO  Hapoaa, cGhOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JTOCTIDKCHHN HAyKH M JCSITEIBHOCTHIO YU4EHOTO, OCO3HAHMWE JIMYHOTO BKJIaJa B TMOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTnYecKoe BOCIUTAHME:

JCTETUYECKOE  OTHOLIEHHE K  MHpY, BKIIOYasg  3CTETUKY  MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJa4, pEIICHUH, PacCyXICHUH, BOCIPUUMUYHBOCTH K
MaTeMAaTHYECKUM aCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusuueckoe BocnuTaHME:

c(hOpMUPOBAHHOCTh YMEHUS PUMEHSATh MaTeMaTHUYECKUe 3HAHUSI B MHTEPECcax 310pOBOTO
u Oe3omacHOro oOpasa >KHU3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (30pOBOE
nuTaHue, cOaTaHCUPOBAHHBINA PEXUM 3aHATHH U OTIbIXa, PEryaspHas Gu3nyecKas akTUBHOCTD),
(buznuecKoe COBEPIICHCTBOBAHME MPHU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHOM J€ATEIbHOCTHIO;

6) TpyoBOe BOCIIUTAHHUE:

TOTOBHOCTh K TPYIly, OCO3HAHUE IICHHOCTH TPYI0.JII00Us, UHTEPEC K pa3NuyHbIM chepam
npodeccuoHabHON NEesSTENbHOCTH, CBA3aHHBIM C MAaTeMAaTUKOW M €€ MPUIOKEHHUSIMU, YMEHHE
COBeplIaTh OCO3HaHHBIA BbBIOOp Oyaymiedl mnpodeccu ¥ peann30BHIBATH COOCTBEHHBIC
KU3HEHHBIC TUIaHbl, TOTOBHOCTh M CIHOCOOHOCTh K MAaTeMaTUYeCKOMY OOpa30BaHUIO H
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPAaKTUYECKUX 3a/1a4 MaTEMaTUYECKOW HallPaBJIE€HHOCTH;

7) 3K0JIOTHYECKOe BOCIUTAHHE:

cOPMUPOBAHHOCTh DKOJIOTUYECKOW KYIbTYpbl, TOHHMAaHUE BIHMSHHUS COIHAIBHO-
SKOHOMUYECKHX MPOILIECCOB HA COCTOSIHUE NPUPOJAHOW M COLMAIBHOW Cpebl, OCO3HaHUE
r00ampHOTO  XapakTepa  HOKOJOTHYeCKHX  mpoOjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTHYeCKUX 3HAHWM 7S pelIeHus 3aJad B 00JacTH OKPYXKAloIIeH Cpelbl, MIIaHUPOBAHUE
MOCTYIKOB U OLIEHKU UX BO3MOXXHBIX MOCJIEACTBUMN JUIsl OKPYKAIOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSI:



c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKHd U OOIIECTBEHHOHN MPAKTUKH, MOHWUMAaHUE MaTeMaTHUYECKOW HAyKH Kak C(epsl
YEJIOBEYECKOM ACATEIIBHOCTH, ITANlOB €€ pa3BUTHSA U 3HAYMMOCTH JUIS Pa3BUTHUSA LIUBWIM3ALUY,
OBJIAJICHUE SA3BIKOM MAaTEMaTUKH U MAaTEMaTUYECKOU KyJIbTYpOU KaK CPEACTBOM IIO3HAHUSA MUPA,
TOTOBHOCTh OCYLIECTBJIATh IIPOCKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh UHAMBUYAIbHO U

B IpYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

IMo3naBaTeibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUA

Ba3oBble jornueckue aecTBUS:

BBIBJSITh WM XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKM MaTEMaTUYECKUX OOBEKTOB,
MOHATHH, OTHOIICHHA MEXAY TOHATHSIMH, (QOPMYTUPOBATH OMPEICIICHUS  TOHSITHH,
YCTaHABIWBATh CYIIECTBEHHBIM TMPHU3HAK KiIacCU(PHUKAIMUA, OCHOBAHHS ISl OOOOIIEHUS W
CpaBHEHUS, KPUTEPUHU TTPOBOIUMOTO aHAJN3A;

BOCTIPUHUMATh, (OPMYIHPOBATh W TPEOOPA3OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIC U
OTpHUIIaTENbHbIE, CIMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITh MAaTEMATHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpPEYHUs B (haKTax,
JTAHHBIX, HAONIOJACHUAX W  YTBEPXKICHHUSAX, TMpeiaratb KPUTEPUU JUIS  BBISIBICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNIaTh BBIBOJBI C HWCIOJIE30BAHWEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO J0Ka3aTelIbCTBA MAaTEeMaTHUYECKUX YTBEPKACHUU (TIPSMBIE U
OT TMPOTUBHOTO), BBICTPAWBaTh AapryMEHTAIMIO, MPUBOIUTH MPUMEPbl U KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYX/IEHUS U BBIBO/JIBI;

BBIOMpaTh Croco0 pemieHuss y4eOHOW 3amaum  (CpaBHUBATH HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMAUIMI C Y4ETOM CaMOCTOSITENBHO BBIIEICHHBIX
KPUTEPHEB).

Ba3oBble nccienoBarelbLCcKHe AeliCTBUSA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIEeI0BATENbCKIII MHCTPYMEHT NO3HaHUs, GOpMYIUPOBATH
BOINPOCHL, (PUKCHpYIOIIME MPOTUBOpEUre, MNpoOiIeMy, YCTaHAaBIMBATh HCKOMOE M JIaHHOE,
(dbopMHUpOBaTh TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHUE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHHUPOBAHHBIA  OKCIIEPUMEHT, HCCIIEJJOBaHHE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHMYeCKOTO OOBEKTa, SBIICHHUS, IMPOIIECCa, BBISBICHUIO
3aBUCHUMOCTEH MEXy 00BbEKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIOICHUS, UCCIIEeI0OBAaHUs, OLIEHUBATh JOCTOBEPHOCTH MOIYUYEHHBIX Pe3ylbTaTOB, BHIBOJIOB U
000011LIeHNI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOIIECCA, @ TAKKE BBIJIBUraTh MPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ nagopmanueii:

BBISIBIISITH IeUIIUTHI HH(GOPMAIIUH, TaHHBIX, HEOOXOAUMBIX AJIi OTBETAa Ha BOIMIPOC M IS
pelIeHus 3a/1a4H;

BBIOMpaTh HMH(POpPMANMIO W3 HWCTOYHHKOB PA3WYHBIX THUIIOB, aHAJIU3HPOBATh,
CUCTeMAaTU3UpPOBaTh W HMHTEPHPETUPOBATh HH(OpPMAIMIO pPa3NUYHBIX BUIOB U  (opMm
MIpe/ICTaBIICHHS;



CTPYKTYpUpOBaTh  HH(POpPMAIMIO, TPEACTaBIATH €€ B pasnuuHbIX  (opmax,
WLTIOCTPUPOBATH I'PahuuecKu;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSITEIBHO  CHOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHuUKaTHBHBIE YHUBEPCAJIbHBIE yueOHbIe el cTBUS

O01wmennue:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CYXKACHHUA B COOTBCTCTBHUU C YCIOBUAMHU U LECIIAMU
O6HI€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPpAXXAaTb CBOIO TOYKY 3pPpCHUA B YCTHBIX WM IMHCbMCHHBIX
TCKCTAaX, HAaBaTb IOACHCHHUA IO XOAYy PCIICHHUA 3adadd, KOMMCHTHPOBATH HOJIy‘ICHHBII;'I
pe3yJnbTar;

B X0Jie 0OCYXJEHHUS 3a7aBaTh BONIPOCHI 10 CYIIECTBY OOCYXTaeMOW TEMBI, MPOOIEMBI,
pCHIaCMOﬁ 3aaa4M, BBICKA3bIBAaThb HWACHU, HAILICJIICHHBIC HA IMOWCK PEHICHHA, COIIOCTABJIATH CBOU
CYXJEHHUS C CY)KJICHUSMHU JIPYTMX YYaCTHUKOB AMAJIOra, OOHAapYyKUBaTh pa3ivNuue U CXOJCTBO
TIO3UIIHIA, B KOPPEKTHOH (hopMe POpMyTHpOBATH pa3HOTIIACHS, CBOM BO3PAKEHHS,;

OpCACTAaBIATE PE3YIbTAThl PCIICHUA 3adadMd, OKCICPUMCEHTA, HCCICOOBAaHHUA, ITPOCKTA,
CaMOCTOSITEJIbHO  BBIOMpaTh (QopmaT BBICTYIUIEHUS C Yy4ETOM 3aJad Npe3eHTalud U
0COOEHHOCTEHN ayAUTOPUH.

PerynsiTuBHbIC YyHUBeEpCaIbHbIC Y4eOHbIe 1eHCTBHS

Camoopranuszanus:

COCTaBJIATh IUIAH, aJTOPUTM pEIIEHHs 3alaud, BBIOMpPATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaThb M KOPPEKTUPOBAThH
BAapUaHTHI PEIICHUN ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBINH HHTELIEKT:

BJIaJIeTh HAaBbIKAMM II03HABATEIILHOW pe(IeKCHN KaK OCO3HAHUS COBEpPLIAEMBIX JI€HCTBUNA
U MBICIUTENbHBIX MPOLECCOB, MX pE3yJIbTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa pPelIeHNs: MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYIHOCTH, KOTOpPblE MOTYT BO3HUKHYTb IpU DPELICHHUU 3a7ayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HallIEHHBIX OIIMOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

OLICHUBaTb COOTBETCTBME pe3yibTaTa LEIM M YCIOBUSAM, OOBSACHATH INPUYUHbI
JOCTMDKEHUS] WM HEJOCTIKEHHUsS pe3yibTaToOB JESATEIbHOCTH, HAaXOAWTh OLIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHast 1eATeIbHOCTD:

MOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M MHIUBUAYaIbHON pabOThI Ipu
pemieHMH y4yeOHBIX 3aja4, NPUHUMATh LElNb COBMECTHOM JeATeNbHOCTH, IUIAHUPOBAThH
OpraHu3alMl0 COBMECTHOM paloThl, pacmpenenarb BHJIbI paboT, OroBapUBaThcs, 0OCYXKIATh
MpOIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBATh B TPYIIOBBIX (opmax paboThl (0OCYXIeHHS, OOMEH MHEHMH, «MO3TOBBIE
HITYPMBI» M HHBIE), BBINOJHATH CBOIO YacThb PAabOTBl W KOOPIUHHPOBATH CBOM JEUCTBUS C
JIPYrUMH 4IEHAaMH KOMAaH/bl, OLIEHWBAaTh KAaueCTBO CBOErO BKJIajJa B OOIIMH MPOJIYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aMMOJICHCTBUS.

HNPEIMETHBIE PE3YJIbTATbBI



K koniy 10 kiacca oOydaroniuiicss HayquTCs:

cBOOOJTHO OTIEPHPOBATH OCHOBHBIMH MOHATUSMH CTEPEOMETPUH TIPU PEIICHUH 3a/1a9 U
IIPOBEJICHUU MaTEMAaTUYECKUX PACCYKICHUM;

IIPUMEHATh AaKCHOMBI CTEPEOMETPUM M  CIEACTBUS W3 HUX I[PU  PELICHUU
r€OMETPUUECKUX 33/1a4;

KJIaccu(UIMpPOBaTh B3AaMMHOE PACIIOJIOKEHHE MPSIMBIX B IPOCTPAHCTBE, IJIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

cBOOOJTHO OTIEpUPOBATH MOHATUSMH, CBSI3aHHBIMU C YIJIAMU B TIPOCTPAHCTBE: MEXKITY
MPSIMBIMU B ITPOCTPAHCTBE, MEXKTY IIPSIMOM U IJIIOCKOCTBIO;

cBOOOJTHO OTIEPHPOBATH MOHITUSMU, CBA3aHHBIMU C MHOTOTPAaHHUKAMU;

CBOOOJHO pAacIlO3HAaBaTh OCHOBHBIE BUJBl MHOTOIPAaHHUKOB (MpU3Ma, MHUpaAMHUAA,
MPSIMOYTOJIbHBIN NapajuieNenunen, Kyo);

KJIaCCU(UIIMPOBATH MHOTOIPAHHUKH, BEIOMpasi OCHOBaHUs [yl Klaccu(puKauy;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBS3AHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBITIOJIHATH MapauIeNIbHOE, LIEHTPAIIbHOE M OPTOrOHAIbHOE MPOEKTUpOBaHUe GUTYp Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeHHs PUTyp Ha MIOCKOCTH;

CTPOUTH CEYEHHsS] MHOTOTPAHHHUKOB PA3JIMYHBIMU METOJAMHM, BBIIIOJHSATH (BHIHOCHBIE)
IUIOCKHE YEepTeKU M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTyp: BHI CBEpXy, COOKY,
CHM3Y;

BBIYMCIATh IUIOIIAAM [OBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MHUpaMUia),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (hOpMYIT;

CBOOOJIHO ONIEpUpPOBAaTh MOHATUAMU: CUMMETPHS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IIOCKOCTh CHMMETPUHU (QUTYPBI;

cBOOOJIHO ONEPUPOBATh MOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOPAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATh ACUCTBHS HaJl BEKTOPaMHU;

pemaTh 3aJa4d Ha J0Ka3aTeJbCTBO MAaTEMaTUYECKMX OTHOLICHUM W HaXOXAEHUE
Ir€OMETPUYECKUX  BEIMYMH, MPUMEHSS M3BECTHBIE METOAbl IpPU  pEIICHUU
MaTeMaTUYECKUX 33/1a4 IOBBIIIEHHOI'O ¥ BBICOKOT'O YPOBHS CJIOKHOCTH;

IPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CPEICTBA M IEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUUECKUX 3aau;

U3BJIEKATh, npeoOpa3oBbIBaTh W HMHTEPIPETHPOBaTH  HMHoOpMamui O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MpEJCTaBICHHYIO Ha dYepTekax MU
PHUCYHKaX;

IPUMEHATh NOJYYEHHBbIC 3HAHWSA Ha IMpPaKTHKE: CpaBHUBATh M AaHAJIM3UPOBATH
peanbHble CUTYyalluH, NMPUMEHATh M3Y4YE€HHbIE IOHATHUS B IPOLECCE NOUCKA PEHICHUS
MaTeMaTH4eckKu CHOpMyIUPOBAHHON MPOOIEMBbI, MOAEIMPOBATh peallbHbIE CUTYalluU
Ha A3BIKE TEOMETPUH, HCCIENOBaTh IIOCTPOECHHBIE MOJEIN C HCIOJIb30BaHUEM
reOMETPUYECKUX TOHATHH M TeopeM, ammapaTa anreOpbl, pelarh MPaKTHYECKHe
3a/1a4M, CBSI3aHHbIE C HAXOKJIECHUEM I€OMETPUUECKUX BEJINYMH;

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

K koniy 11 kiacca oOydaroniuiics HayquTcs:



cBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBA3aHHBIMH C IMIMHAPUIECKON, KOHUYECKOH U
cepuuecKoil MOBEPXHOCTIIMU, OOBACHATH CIIOCOOBI TTOJTyYCHHUS

OIEpUpPOBATh NOHATUSAMH, CBSI3aHHBIMU C T€JIaMM BpAIEHUS: LUIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacrio3HaBaTh Tela BpameHus (MUINHIpP, KOHYC, cdepa i map) U OOBICHATH CIIOCOOBI
IIOJIyYEHUS TEJl BpaIlleHNUS;

KJIaccu(pUIMpOBaTh B3aUMHOE PacIoiIokKeHne chepsl 1 II0CKOCTH;

BBIYMCIATh BEIMYMHBI 3JE€MEHTOB MHOTOTPAaHHMKOB M Tl BpalEHHUS, OObEMBI U
IUIOLIAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJl BpAlllEHUS, T€OMETPUUYECKUX TN C
MIpUMEHEHHEM (DOPMYIT;

CBOOOJHO ONEPUPOBATH MOHSATUSAMH, CBA3AHHBIMM C KOMOWHAIMSAMU TeJ BPALIECHUS U
MHOTOTPaHHUKOB: MHOTOT'PAaHHUK, BIHCAHHBIN B cpepy U ONUCAHHBIA OKOJIO chepsl,
cdepa, BUcaHHas B MHOTOTPAHHUK UJIU TEJIO BPAIllCHHUS;

BBIYMCIISATH COOTHOLIEHUS MEX]y IJIOIAJIMU MOBEPXHOCTEN U 00bEMaMU MOJAOOHBIX
T,

n300paxaTh H3ydyaeMble (PUTYphl, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BHUJ CBEPXY, COOKY, CHHU3Y, CTPOUTH CEUECHHUS
TEJ BpalleHHUs;

W3BJIEKATh, UHTEPIPETUPOBATH u peoOpa3oBHIBATh nH(pOopMaLIO 0
MIPOCTPAHCTBEHHBIX T€OMETpUUYECKUX (urypax, HpeICTaBICHHYIO Ha dYepTexax H
pHUCYHKaX;

cBOOOJIHO ONIEPUPOBATH MOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITOJIHATE ONIEPALlUK HaJl BEKTOPAMHU;

3aJaBaTh INIOCKOCTh YPAaBHEHHEM B I€KapTOBOM CHCTEME KOOPIMHAT;

pemaTh TE€OMETPUYECKHE 3aJauyd Ha BBIUMCICHHE YIJIOB MEKIY MpSIMBIMH U
IUIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUI OT TOYKM 10 IUIOCKOCTH, B LEJIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/Ia IIPU PELLICHUN;

CBOOOJIHO OIEPUPOBATH IMOHITUSAMH, CBA3aHHBIMU C JIBUJKEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JBUKEHUN;

BBITMIOJIHATh M300paK€HUsT MHOTOI'PAaHHMKOB W TeJ BpPALICHUS IpU Hapaylje]bHOM
NepEeHOoCce, EHTPAIbHON CUMMETPHH, 3€PKAIIbHOM CUMMETPHUH, IIPU ITOBOPOTE BOKPYT
PpSMOM, TIpe0Opa3oBaHuUs MOA00HS;

CTPOMTh CEUEHUS] MHOTOTPAHHUKOB M TeJd BpAIICHMUSA: CEYEHUS IIMIMHIPA
(mapajuienabHO U NMEPIEeHAUKYIIPHO OCH), CeUeHHs KOHYyca (MapajulelbHble OCHOBAHUIO
U TIPOXOJIAIINE Yepe3 BEPILINHY), CEUEHUS 11apa;

UCIOJb30BaTh METOJbl INOCTPOCHUS CEYEHMH: METOJ CIIeJ0B, METOJ| BHYTPEHHEIo
IIPOEKTUPOBAHUS, METO/1 IIEPEHOCa CEKYILEH TIOCKOCTH;

JOKa3bIBaTh FEOMETPUUECKUE YTBEPIKICHHUS,

IPUMEHATh TeoMeTpUYecKue (akThl Ui pelIeHUs] CTEepPeOMETPUUYECKUX 3ajad,
IIPENIIONIATAIONINX HECKOJIBKO IIAaroB PEIICHHUs, €CIIM YCIOBUS NIPUMEHEHHS 3a/1aHbl B
SIBHOU U HEesIBHOU (hopme;

pemars 3aJayd Ha J0Ka3aTeJIbCTBO MAaTEMAaTHMYECKUX OTHOUIEHMH M HAaXOXKICHHE
TFE€OMETPUYECKUX BEJINYMH;

MIPUMEHATH IPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALMOHHBIE CUCTEMBI TIPU
PELIEHUH CTEPEOMETPUYECKHUX 3314,



NPUMCHATL IIOJYYCHHBIC 3HAHWA Ha IMPAKTHKC: CpaBHUBAThb, AaHAJIU3UPOBATH U
OLCHUBAThL PCAJIbHBIC CUTYallUU, IPUMCHATb NU3YYCHHBIC ITOHATHUA, TCOPCMBI, CBOMCTBA
B TIIPOLIECCE IOWCKA pEIIeHUS MaTeMaTH4ecKH C(OpPMYyIHMpOBAHHON MpOOIEMBI,
MOJCIHUPOBATH PCAILHBIC CUTyallUd HAa A3BIKC I'COMCTPHU, UCCICAO0BATH IMOCTPOCHHLIC
MOJIEIH C HMCIOJB30BAHUEM T'€OMETPHYECKUX MOHITUN W TEOpeM, ammapara aiareopsl,
pelaTh MPAKTHYCCKUC 3aaa4u, CBA3AHHBIC C HAXOXKACHUEM I'COMCTPUYCCKNUX BCIIMYNH,
HMCTh IPCACTABJICHHUA 00 OCHOBHBIX JTalax pa3BUTUA T'COMCTPHUH KakK COCTaBHOM
JacTu pyHJAaMEHTa Pa3BUTHS TEXHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/u

OBIIEE KOJIMYECTBO YACOB I10O [TIPOTPAMME

HaumeHoBaHue pa3iesioB U TeM
MPOrpamMmbl

BBenenue B crepeomMeTpuio

B3anMHoe pacrionoxeHune npsiMbIX B
IIPOCTPAHCTBE

[TapannenbHOCTh NPAMBIX U INIOCKOCTEH B
MIPOCTPAHCTBE

[lepneH TUKyYIAPHOCTD NPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE

Vrae n PACCTOAHUA

MHororpaHHUKH

BekTopsl B mpocTpaHCTBE

[ToBTOpEHue, 0600IIeHNE U CHCTeMATHU3AIINS

3HAHUN

KoaunuecTBo 4acoB

Konrpoabnbie  IIpakruyeckue
Bcero
padoTbI padoThI
23 1
6 1
8
25
16 1
7 1
12
5 2
102 6 0

JyiekTpoHHBbIE (LM(POBHIE)
o0pa3oBaTe/ibHbIE pecypchl

https://resh.edu.ru/a bout

http://school-
collection.edu.ru/

http://window.edu.ru/
https://www.yaklass.ru/?%2F
ysclid=llsdouh7064818164

https://resh.edu.ru/a bout
http://window.edu.ru/

http://window.edu.ru/

http://school-
collection.edu.ru/

https://resh.edu.ru/a bout
http://window.edu.ru

http://school-
collection.edu.ru/

https://resh.edu.ru/a bout
https://www.yaklass.ru/?%2F
ysclid=Illsdouh7964818164

http://window.edu.ru/



https://resh.edu.ru/a
http://school-/
http://window.edu.ru/
http://www.yaklass.ru/?%2F
http://www.yaklass.ru/?%2F
https://resh.edu.ru/a
http://window.edu.ru/
http://window.edu.ru/
http://school-/
https://resh.edu.ru/a
http://window.edu.ru/
http://school-/
https://resh.edu.ru/a
http://www.yaklass.ru/?%2F
http://www.yaklass.ru/?%2F
http://window.edu.ru/

11 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
MPOrpamMmbl

AHanuTu4eckas reoMeTpHst

[ToBTOpenue, 00001IIeHNE 1
CHUCTEeMaTH3alns 3HAHUI

O6bEM MHOTOTpaHHHUKA

Tena Bpamenus

[Tmomaam MoBEpXHOCTH U 0OBEMBI
KPYTJIBIX TEJ

JBrmxeHust

[ToBTOpEeHME, 0000IICHNE 1
crCcTeMaTH3allHsI 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoauuecTBO 9acoB

Bcero

15

15

17

24

17

102

KoHnTtpoasHbie
padoThI

IIpakTHuyeckue
padoThI

JyiekTpoHHBbIE (LM(POBHIE)
o0pa3oBaTe/bHbIE PeCypChl

https://www.yaklass.ru/?%2F
ysclid=llsdouh7964818164

https://www.yaklass.ru/?%2F
ysclid=llsdouh7964818164
https://www.yaklass.ru/?%2F
ysclid=llsdouh7964818164
https://www.yaklass.ru/?%2F
ysclid=Ilsdouh7964818164
https://www.yaklass.ru/?%2F
ysclid=Ilsdouh7964818164
https://www.yaklass.ru/?%2F
ysclid=Ilsdouh7964818164

https://www.yaklass.ru/?%2F
ysclid=Illsdouh7964818164



http://www.yaklass.ru/?%2F
http://www.yaklass.ru/?%2F
http://www.yaklass.ru/?%2F
http://www.yaklass.ru/?%2F
http://www.yaklass.ru/?%2F
http://www.yaklass.ru/?%2F
http://www.yaklass.ru/?%2F
http://www.yaklass.ru/?%2F
http://www.yaklass.ru/?%2F
http://www.yaklass.ru/?%2F
http://www.yaklass.ru/?%2F
http://www.yaklass.ru/?%2F
http://www.yaklass.ru/?%2F
http://www.yaklass.ru/?%2F
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