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HOACHUTEJBHASA 3AIINCKA

["'eomeTpus sBIsETCS OJHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPEAHETO 0OIIEro
oOpa3oBaHMsl, TaK KaK 0OECIIEUnBaET BO3MOKHOCTb U3YUEHUS] TUCIUIUINH €CTECTBEHHO-
HAYYHOM HAIPABJICHHOCTH U MPEIMETOB T'yMaHUTapHOTO Iukia. [lockonbKy noruueckoe
MBIIICHHE, (POPMUPYEMOE MPU U3YUYEHUU 00YUaIOIIUMUCS TOHATUHHBIX OCHOB
reOMETPUH, IPU JOKA3aTEIbCTBE TEOPEM U MOCTPOSHUM LIETIOUKH JIOTUYECKUX
YTBEPKACHUN IIPU PEILICHUU T€OMETPUUYECKUX 3a/1a4, YMEHHUE BBIJIBUTATh U ONPOBEPraTh
TUIIOTE3bI HETTOCPEICTBEHHO UCIOJIBb3YIOTCS IIPH PEIICHNH 33]]a4 €CTECTBEHHO-HAYYHOTO
IIUKJIA, B YACTHOCTU (PU3UYECKUX 3a/1a4.

Lenb ocBOeHMSI TpOrpaMMbl Y4eOHOTO Kypca «I eoMeTpus» Ha yriryOoaéHHOM
YPOBHE — Pa3BUTUE UHIMBUIYaJIbHBIX CIIOCOOHOCTEN 00YYAIOIINXCS IPU U3YUYEHUN
reOMEeTPUH, KaK COCTABIIAIONIEH TpeaMeTHON obnacTn «MaTtemarrka U nHGOpMaTUKa»
gyepe3 obecreyeHne BO3MOKHOCTH PUOOPETEHHSI M MCIIOJIb30BaHUs 00Jiee TITyOOKHX
re€OMETPUUYECKUX 3HAHUH U JCHUCTBHUM, CICU(PUIHBIX TECOMETPHH, U HEOOXOANUMBIX IS
YCTENIHOTO MPOPECCHOHATBHOTO 00Pa30BaHMsl, CBI3aHHOTO C UCTIOIB30BAHUEM
MaTEeMaTHKH.

[IpropuTeTHBIMU 3a/1a4aMU Kypca T€OMETPUU Ha yIriyOJEHHOM ypOBHE,
PaCIIMPSIONIMMH U YCHJIMBAIOIIUMHU Kypc 0a30BOT0 yPOBHS, SIBISIOTCS:

paciMpeHne MpeICcTaBICHHs O TEOMETPUN KaK YaCTH MUPOBOU KyJIbTYpPHI U
(GbopMHpOBaHNE OCO3HAHUS B3aMMOCBSA3M T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupOBaHKE NPEACTABICHUS O IPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEHIINX
MaTEeMaTHYECKUX MOJEISIX, MO3BOJISIOIINX OMKUCHIBATh U U3y4YaTh Pa3HbIC SIBICHUS
OKpY’KaroIlero Myupa, 3HaHue MOHITHIHOTO afmapaTta 1o paszaeny «CTepeomMeTpus»
y4eOHOT0 Kypca reOMETPHH;

(opMupOBaHHE YMEHUS BIIaJ€Th OCHOBHBIMH MOHATUSIMU O MIPOCTPAHCTBEHHBIX
¢durypax u uX OCHOBHBIMH CBOMCTBaMH, 3HAHUE T€OpEM, POPMYJI U YMEHUE UX
MPUMEHSTh, YMEHUS JJOKa3bIBaTh TEOPEMbI M HAXOUTh HECTAHIAPTHBIE CITOCOOBI
pelieHus 3aaaq;

(dopMupoBaHrE yMEHHUS PACcIIO3HABATh HA YEPTEKAX, MOACISAX U B PEAIbHOM MHPE
MHOTOTPaHHHUKH U TeJla BPaLICHUsI, KOHCTPYHUPOBATh T€OMETPUUYECKUE MOJIEIH;

(opMupoBaHrE TOHUMaHUSI BO3MOKHOCTH aKCUOMAaTHYECKOTO IMOCTPOCHHUSI
MaTeMaTHYECKUX TeOpHid, ((OPMUPOBAHKE TOHUMAHUS POJIM AKCUOMATHUKH TIPH
MPOBEJICHUU PACCYKICHUN;

(opMupOBaHHE YMEHHUS BIaJ€Th METOJJaMH J1I0Ka3aTeIbCTB U AJITOPUTMOB
pEeIlIeHNUs, YMEHUS UX IPUMEHSTh, IPOBOJAUTH TOKA3aTEIbHBIE PACCYKICHUS B XO/1€
pEIIECHUsI CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPAKTUUYECKUM COACPKAHUEM,
dbopMHpOBaHUE TIPEICTABICHHUS O HEOOXOAUMOCTH JI0KA3aTeIbCTB MPU 0OOCHOBAHUHU
MaTEeMaTHYECKUX YTBEPIKICHUH U POJIM aKCHOMATHKH B TIPOBEACHUN JIETYKTHBHBIX
paccyXIcHUN;



pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIIEKTYAJIbHBIX U TBOPYECKUX CTIOCOOHOCTEMH
oOy4Jaroniuxcsl, Mo3HaBaTeIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUH,
KPUTUYHOCTH MBIIUICHHS], HHTEPECA K U3YUEHUIO T€OMETPUH;

dbopmupoBanre GyHKIIMOHATBLHON IPaMOTHOCTH, PENIEBAHTHON T€OMETPUU: YMEHUS
pacro3HaBaTh MPOSIBJICHUSI TEOMETPUUYECKUX MOHATHIM, 00bEKTOB M 3aKOHOMEPHOCTEH B
peaTbHBIX )KU3HEHHBIX CUTYAIUSAX U MPU U3YICHUH JIPYTUX YUEOHBIX IPEIMETOB,
IIPOSIBJICHUSI 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOJAEINPOBAHNS PEAJIBHBIX CUTYallUH,
UCCIIENOBAaHUS IOCTPOEHHBIX MOJIEIIEN, HHTEPIPETALIMH TIOJYYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMU COJIEpP>KATEIbHBIMU JIMHUAMU yueOHOTO Kypca «['eomerpusi» B 10—11
KJ1accax ABJSoTCs: «lIpsMble U IIIOCKOCTH B MPOCTPaHCTBE», «MHOTrOrpaHHUKNY, «Tena
BpallleHUs», « BEKTOpBI 1 KOOPJIMHATHI B MPOCTPAHCTBEY, «JIBUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHuE «yMETh ONIEPUPOBATH
MOHSTUSIMUY, PETICBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yuenus B 10-11
KJIaccaX, OTHOCHUTCSI KO BCEM COJIEpKaTeIbHBIM JIMHUSAM y4eOHOro Kypca, a
(hopMHUpOBaHHE JJOTUYECKUX YMEHUI paclpeAetsieTcsl He TOIbKO MO COAepKaTEIbHBIM
JIMHUSIM, HO U 110 rojiaMm oOydeHus. Conepxanue o0pa3oBaHus, COOTBETCTBYIOIIEE
MpeAMETHBIM pe3ysbTaTaM ocBoeHusa denepaibHol pabodeil mporpaMmsl,
pacnpeesIEHHBIM 10 rojilaM 00y4eHHUsl, CTPYKTYpPHUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPUHIUIUAIBHBIM BOIIpOcaM o0ydJaronuecs oopamiaimch
HEOJHOKPATHO. JTO MO3BOJISIET OPraHU30BATh OBJIAJIEHUE T€OMETPUUYECKUMU MOHATUSIMU
Y HaBBIKAMH IOCJIE0BATENIbHO U MOCTYNATENbHO, C COOIOIEHUEM MTPUHIUIIA
IIPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKIIIOYATh B OOILYI0 CUCTEMY T'€OMETPUUYECKUX
MPEACTABICHUIM 00YUaIOIIUXCS, paciupsisi U yriryossis e€, o0pa3yst mpoYHbIe
MHO>KECTBEHHBIE CBSI3H.

[lepexoa K U3y4EHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co31aTh yCaoBus il qudpepeHunanu 00yueHus, MNoCTPOSHUS UHINBU Ty aIbHBIX
o0pa3oBaTeNbHBIX MTPOTrpamMM, 00ECIIEYUTh YTIIYOJIEHHOE N3YUEHUE TEOMETPUH KaK
COCTaBJISIIONIEH yueOHOoro npeamera «MaremaTukay;

MOATOTOBUTH O0YUYAIOIIMUXCS K MPOJAOHKEHUIO U3YUEHUSI MAaTEMATUKH C YYETOM
BbIOOpa Oyayieit npodeccuu, odbecrieunBas MPeeMCTBEHHOCTh MEXY OO0IIUM U
npodheCCUOHAIBHBIM 00pa30BaHUEM.

Ha u3yuenue yuebHoro kypca «l'eomeTpus» Ha yriryOJIEHHOM YPOBHE OTBOJUTCS
204 yaca: B 10 kiacce — 102 yaca (3 gaca B Hegento), B 11 knacce — 102 gaca (3 yaca B
HEJIETIO).



COJAEPXKXAHUE OBYUYEHUASA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATHUS cTepeoMeTpuu. Touka, mpsimas, INIOCKOCTbh, POCTPAHCTBO.
[TonsiTne 00 aKCMOMATUYECKOM MOCTPOCHUU CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX.

B3anmHo€e pacnosiokeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS,
IapaJuIesIbHBIE U CKPEIIMBArONIMEC psMbIe. [Ipr3Haku CKpemmBarOIUXCs MPSMBIX.
[TapannenbHOCTh NPSAMBIX U TUIOCKOCTEMN B MIPOCTPAHCTBE: MAPAJIIEIbHBIE IPSIMBIE B
IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX MPAMBIX, MAPAILIETBHOCTD MPSMOU U IUNIOCKOCTH.
[lapamnensHO€ U LIEHTPAIBHOE MPOEKTUPOBaHUE, H300paxeHue puryp. OCHOBHbIE
CBOMCTBA NapajuieIbHOTO NpoekTupoBanus. M3o0paxkenue ¢puryp B nmapajuieabHON
IIPOEKIMH. YTIIbI C COHAIIPABIEHHBIMU CTOPOHAMH, YTOJI MEXKAY MPSIMBIMH B
npocTtpadcTie. [TapannenbHOCTh II0OCKOCTEN: MTapaAIIIEIbHbIE INIOCKOCTH, CBOMCTBA
napajuleNbHbIX IIockocTel. [IpocTeiimme npocTpanCcTBEHHbIE (PUTYpBI HA TIIOCKOCTH:
TETPadAp, NAPAIIIEIENHUIIET, TOCTPOCHUE CEUEHU .

[leprieHIUKYISIPHOCTH NPSIMOM U IIJIOCKOCTH: MIEPIICHIUKYJISIPHBIC MIPSMBIE B
IIPOCTPAHCTBE, MPSIMbIE MTAPAJUICIIBHBIE U NIEPIICHAUKYJIISIPHBIE K INIOCKOCTH, IPU3HAK
IIEPIICHIUKYJIAPHOCTH NPAMOU U INIOCKOCTH, TEOPEMA O IIPSIMOM IIEPIICHAUKYJIAPHON
IJI0CKOCTH. OpTOroHAJIBHOE TPOEKTUPOBaHKE. [IeprneHAuKyIsIp ¥ HAKIIOHHBIE:
PAcCTOSIHUE OT TOYKHU [0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10 IIIIOCKOCTH, ITPOCKIIHS
(burypsl Ha MIOCKOCTh. IleprneHIuKyaIpHOCTh MIOCKOCTEN: TPU3HAK
IIEPIICHIUKYJIAPHOCTH IBYX IJIOCKOCTEN. Teopema o TpEX NepneHIUKyIIsIpax.

VYTbl B IPOCTPAHCTBE: IOl MEXKAY MPSIMOM Y INIOCKOCTBIO, JBYTPAHHbBINA YIroOJl,
JIMHEWHBIA yroJI ABYIPAHHOTO yria. TpéXrpaHHbI 1 MHOTOTpaHHbIE yTibl. CBOMCTBA
IJIOCKHUX YTJIOB MHOTOTPAaHHOTO yria. CBOMCTBA INIOCKUX U JBYTPAHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Bubl MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpanuuka. [lpusma: n-yrospHas npusma,
npsiMas ¥ HaKJIOHHas! IPU3Mbl, OOKOBas U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenurnen, NpsaMOyTrOJdbHBIN apajuieienunesa U ero cBorcrea. Kparuaiime nytu
Ha MMOBEPXHOCTU MHOTrorpaHHuka. Teopema Diinepa. [IpocTpancTBeHHas Teopema
[Mudaropa. [lupamuga: N-yronpHas nupamMuaa, MpaBUiibHAS U yCECUEHHAS TUPAMU/TIBI.
CaoiicTBa pé06ep 1 OOKOBBIX TPpaHEH MpaBWILHON MTUpaMuibl. [IpaBuibHbIC
MHOTOTPaHHMKU: NPAaBUJIbHAS MTPU3Ma U NTPaBWIbHAS TMPAaMU/Ia, ITPABUIIbHAS
TpEeyroJyibHasi MUpaMuJia U IPaBUIIBHBINA TeTpasap, Ky0. [IpeacTaBieHue o mpaBUIbHBIX
MHOT'OTPAaHHMKAX: OKTAdIp, JOAEKAdAP U UKOCAIP.



Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pé0pa, Auaronanu, yrisl. [Inomanb
OOKOBOI1 MOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSIMON TIPU3MBI, TUIOIIA b OCHOBAHHIA,
TeopeMa 0 OOKOBOM MOBEPXHOCTHU MPSAMOi mpu3Mbl. [1mo1mans 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTH NPABUIIbHOM MUPAMHUJIBI, TEOPEMA O IUIONIAAN YCEUEHHON MUPAMUJIBI.

CummMeTpus B IpOCTPAHCTBE. DJIEMEHTBI CHMMETPUU ITPABUIIbHBIX
MHOTOTPaHHUKOB. CUMMETpUSI B TPaBUIILHOM MHOTOTPAHHUKE: CUMMETPUS
napasuiesienunea, CAMMETPUS IPABUIIBHBIX MPU3M, CAMMETPHUS MIPABUIBHOW MUPAMUJIBI.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBI KOJUTMHEAPHBIE, COHAIPABJIEHHBIE U TPOTHUBOIOJIOAKHO HAIIPABIICHHbBIC
BEKTOpBI. PAaBEHCTBO BEKTOPOB. [[€CTBHS C BEKTOPAMU: CIOKEHHUE U BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha uKciio. CBOMCTBA
CJIOKEeHUS BEKTOpOB. CBOKCTBA YMHOKEHUSI BEKTOpa Ha YKUCIIO. [IoHATHE KOMITJIaHApHBIE
BEKTOPBI. [Ipr3HaK KOMIITIaHApHOCTU TPEX BEKTOPOB. [IpaBuiio mapamienenunena.
Teopema 0 pa3iioKeHUU BEKTOpa MO TPEM HEKOMIUIaHApHBIM BeKTopaM. IIpsimoyrosibHas
cucTeMa KoopJuHaT B mpoctpaHcTBe. KoopauHaTel BekTopa. CBsi3b MEXIY
KOOpPJIMHATaMH BEKTOPA U KOOPJIMHATAMH TOYEK. YTOJI MEXy BekTopamu. CKalapHOe
IIPOU3BEJICHUE BEKTOPOB.

11 KUIIACC

Tesa Bpamenus

[ToHsATHSA: UUIMHAPHUYECKAs TOBEPXHOCTh, KOHMYECKAsi TOBEPXHOCTH, ChepruuecKas
MOBEPXHOCTh, 00pa3yrolne noBepxHocTeil. Tena BparieHus: TUINHAP, KOHYC,
yceu€HHBIN KOHycC, cdepa, map. BzanmHoe pacnosioxenue chepbl U MII0CKOCTH,
KacaTresbHasl IIOCKOCTh K cepe. M300pakeHue Ten BpalleHus Ha mi1ockocTu. Pa3zépTka
HuIMHApa U Konyca. CumMerpust cepsl U mapa.

O6bEM. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME MPSAMOYTOJIBHOTO
napajuiesenuneaa u caeAcTBus u3 He€. O0BEM PsIMON U HAKJIIOHHOM MPU3MBI,
MUAJIUHAPA, TUpaMuIbl U KoHyca. O0BEM 11apa v mapoBOro CerMeHTa.

KomOunamuu ten BpanieHust 1 MHOTOrpaHHUKOB. [Ipu3mMa, BnucanHasi B LWWJIMHIP,
onucaHHas okoJio uiuHapa. [lepeceuenue cdepsl 1 mapa ¢ miockoctbio. Kacanue
mapa u cepsl mI0CKOCThIO. [IoHATHE MHOTOTpaHHHKA, OMIMCAHHOTO OKOJIO c(epsl,
cdepbl, BIMCAHHOW B MHOTOTPAHHUK WJIM TEJIO BPAIICHUS.

[Inomanp MoBEpXHOCTH MWIMHIPA, KOHYCa, TuIomaab chepsl u e€ yacteit. [Tonodue
B npocTtpancTBe. OTHOIIEHHE 00BEMOB, IUIONIAACH TOBEPXHOCTEHN MOI00HBIX PUryp.
[IpeoOpazoBanue noaoOus, roMoTeTHs. Perenue 3a1a4 Ha MIOCKOCTH €
UCITOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHue ceueHnii MHOTOIPAHHUKOB U TEJI BPAILICHUS: CEUCHHS IUIUHIpA
(mapajuienbHO U NMEPIEHIUKYJIIPHO OCH), CEUEHUsI KOHYCa (MapasuieibHble OCHOBAHUIO U



MPOXOJIAIINE Yepe3 BEPIUINHY), CEUCHUS 1Iapa, METOAbI IOCTPOCHHUS CEYEHUI: METO/
CJIEZIOB, METOJ] BHYTPEHHETO MPOECKTUPOBAHUSI, METOJ IIEPEHOCA CEKYILEHN TIIIOCKOCTH.

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B mpocTpancTBe. Onepanuu Hag BeKTopaMu. BEKTOpHOE YMHOKEHUE
BEKTOpPOB. CBOMCTBA BEKTOPHOTO YMHOKEHUA. [IpsiMoyrosibHasg cucTemMa KOOpAUHAT B
npoctpancTBe. Koopaunatel BekTopa. Pa3noxkenue BekTopa no 6asucy. KoopaunarHo-
BEKTOPHBIN METO/ MPU PEUICHUU T€OMETPUUYECKUX 3aay.

JABUKEeHMS B IPOCTPAHCTBE

JIBxeHus mpoctpancTBa. OTobpaskeHus. JBrkeHus U paBeHCTBO puryp. Oo61mme
CBOMCTBA JIBMKCHUN. BUbI IBUKECHUN: NTapaJUICIIbHBIA IEPEHOC, [IEHTPaIbHAas
CUMMETpHUS, 3epKaJIbHAsi CAMMETPHSI, TOBOPOT BOKPYT npsiMoid. [IpeoOpazoBanus
nono6us. [Ipsimas u cdepa Didnepa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJIEHHBIV YPOBEHB) HA YPOBHE CPEJITHET'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMK 00YyHAIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHa POCCUNUCKOT0O OOIIECTBA, MPEICTABICHHE O MATEMAaTUIECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYP, SABICHUHN, IPOLICTYP TPAKIAHCKOTO
oO1ecTBa (BbIOOPHI, OMPOCHI U IPYTO€), YMEHUE B3aUMOICHCTBOBATDH C COIUATBLHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSMU U HA3HAUCHUEM,;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUUCKOMN TPAXKIAHCKON UACHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY M HACTOSIIIEMY POCCUICKONW MaTEeMaTHUKH, IIEHHOCTHOE OTHOILICHUE K
JOCTUKEHUSAM POCCUMCKUX MaTEMaTUKOB M POCCUMCKON MAaTeMaTUYECKON IKOJIbI,
MCIIOJIb30BAHUE ATUX JOCTHXKEHUM B IPYTUX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAaHHUE TYXOBHBIX [IEHHOCTEW POCCUICKOTO Hapoa, CPOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO MMOBEICHUS, CBA3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTUKEHUN HAYKHU U AEATEIbHOCTHIO YUEHOTO, OCO3HAHUE JINYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIIOUAs] ICTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a]1a4, PEIICHU, pACCyKICHUI, BOCTIPUUMYHBOCTH K
MaTeMaTUYECKUM acCIleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnMTaHKE:

c(hOpMHUPOBAHHOCTH YMEHUS TPUMEHSITh MAaTEMAaTUUYECKUE 3HAHUSI B MHTEpPECax
3I0pOBOI0 U O€30MacHOro o0pa3a KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY
3I0POBBIO (3710pPOBOE NMUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUH U OTAbIXA,
perymnsipHas ¢puznueckas akTUBHOCTD), GPU3MUECKOE COBEPIICHCTBOBAHUE TIPU 3aHATHUSIX
CHIOPTHUBHO-03/I0POBUTEIBHON 1€ATENbHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTH K TPY/y, OCO3HaHHUE [IEHHOCTHU TPYAOIIO0US, MHTEPEC K PA3TUIHBIM
chepam npodeccHoHaTBLHON NeITeTbHOCTH, CBI3aHHBIM C MATEMATUKON U €€
MPWIOKEHUSIMU, YMEHUE COBEPIATh OCO3HAHHBIN BHIOOp OyayIiei npodeccuu u
peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIJIaHbl, TOTOBHOCTb U CIIOCOOHOCTH K
MaTeMaTUYeCKOMY 00pa30BaHUIO U CAMOOOPa30BaHUIO HA MIPOTSXKEHUU BCEH JKU3HM,
FOTOBHOCTh K aKTUBHOMY YYAaCTHIO B PEIICHUU MIPAKTUUYECKUX 3a]1a4 MaTeMaTHYECKON
HaIpaBJICHHOCTH;



7) 3K0JIOTHYEeCKOe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTH AKOJOTHIECKOHN KYJIbTYpPbhl, HIOHUMAHUE BIHSHUS COITUATHHO-
AKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLUATIBHOM CpPeJIbl, OCO3HAHUE
rI00aJIbHOTO XapaKTepa dKOJIOTHYECKHUX MPOOJIeM, OpUEHTAIINS Ha IPUMECHEHHUE
MaTeMaTHYCCKUX 3HAHUU JIJIs1 PEIICHUS 3a/1a4 B 00JACTH OKPYKAIOIIECH Cpeibl,
IJITAHUPOBAHKE MOCTYIKOB U OIIEHKU UX BO3MOKHBIX TOCJIEICTBUM sl OKPY KaroIIen
Cpenbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKU, TOHUMaHUE MaTeMaTHYCCKONM HayKH KaK
chepsl 4eI0BEUECKOU EATeTLHOCTH, dTAMOB €€ Pa3BUTHUS U 3HAUUMOCTH IS PA3BUTHS
[IUBUJIN3ALINH, OBJIAJICHUE SI3bIKOM MaTEMAaTUKU U MaTEMaTUYECKOU KYJIbTYPOil KaK
CPEJCTBOM IMTO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIISITH IPOCKTHYIO U
HCCJICIOBATENIbCKYIO ACATEIBHOCTh UHAMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTebHbIE YHHBePCcAJIbHbIE YUeOHbI€ el CTBUSA

Bba3oBble Jioruyeckue aeiicTBUs:

BBISIBIISITh U XapaKTEPU30BaTh CYIIIECTBEHHbBIC IPU3HAKH MAaTEMaTHUYECKUX
00BEKTOB, MOHATUH, OTHOIICHUN MEX1y TOHITHUSAMH, (OPMYITHPOBATH ONIPEICTICHUS
MOHSITUH, YCTAHABIIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMKI, OCHOBAHUS IS
000011IeHHS U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAIM3A;

BOCTIPUHUMATh, POPMYIHPOBATH M MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIHHBIC
U OTpUIIaTeIbHBIC, CIUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBIISITh MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTUBOPEUUS B
(dakTax, JTaHHBIX, HAOTIOICHUSAX U YTBEPKACHUAX, MPEJIaraTh KPUTEPHUH JIJIS1 BBISIBIICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUMI;

JIeNIaTh BBIBOJIBI C UCTIOIB30BAHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOATEIHHO JI0KA3aTEIHCTBA MATEMATUYECKUX YTBEPKIACHUIN
(TIpsiMBIC ¥ OT MPOTHBHOTO), BBICTPAUBATh apTyYMEHTAIINIO, TPUBOAUTH TIPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMPATH CIIOCO0 perieHus ya4eOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
perieHus, BRIOUpaTh HanboJee MOIXOIAIIUN ¢ Y4ETOM CaMOCTOSATEIHLHO BBIISTICHHBIX
KPUTEPUEB).

Ba3oBble uccienoBareabcKkue 1eHCTBUA:

MCTIOJIb30BaTh BOMPOCH! KaK UCCIIEIOBATENbCKUI HHCTPYMEHT TIO3HAHMUSA,
(bopMyIUPOBaTh BOMPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEMY, YCTAHABIUBATh
HCKOMOE U JJaHHO€, POPMHUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UINI0, MHEHHUE;



MIPOBOAUTH CAMOCTOSITENIFHO CIIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAHUE IO
YCTaHOBJICHUIO 0COOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, sIBJICHUS, Tpolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXKTYy OOBEKTaMH, SBJICHUSIMH, POIIECCAMU;

CaMOCTOSATENbHO (OPMYIHPOBATH 0OOOIIIEHUS M BBIBOJIBI 0 PE3yJIbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, UCCIIEIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOTYYEHHBIX
PE3yNhTaTOB, BHIBOJOB M 0000IIECHNI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAKKE BBIJBUTATD
MPEINOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH Je(UIUTH HHPOPMALIMH, TAHHBIX, HEOOXOIUMBIX JIJISi OTBETAa Ha BOIIPOC
U JIJIS1 peleHus 3a1a4u;

BBIOMpATh HHPOPMAITHIO U3 UCTOYHUKOB PA3TUYHBIX TUTIOB, aHATHU3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3INYHBIX BUIOB U (OPM
IpeJICTaBICHMUS,

CTPYKTYpUPOBaTh HHGOPMAITHIO, IPECTABIATH €€ B Pa3INYHBIX opMax,
WJUTIOCTPUPOBATH IpapUuecK;

OILICHMBATh HAAEKHOCTD MH(OPMAIIUY TIO CAMOCTOSTEHHO CPOPMYITUPOBAHHBIM
KPUTEPUSM.

KoMmyHnKkaTHBHBIE YHHBepCaJbHbIe y4eOHbIe 1eHCTBUS

Oo0wmenue:

BOCIPUHUMATh U (POPMYIHPOBATh CYK/I€HUS B COOTBETCTBUU C YCIOBUSIMU U
LEJISIMU OOILIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS 110 X0y PEIICHUS 3a]a4l, KOMMEHTHUPOBATh
ITOJTYyYEHHBIA PE3yJIbTaT;

B X07ie 00CYX/I€HUS 3a]1aBaTh BOIPOCHI MO CYIIECTBY 00CYX AaeMON TEMBI,
po0JieMbl, pelIaeMoil 3a1auu, BbICKa3bIBaTh UJCH, HALIEJICHHbIC Ha MTOUCK PELICHMS,
COMOCTABJISATh CBOU CYXKJIEHUS C CY>KICHUSIMU IPYTUX YYACTHUKOB JIMAJIOra,
oOHapyKUBaTh pPa3IMuME U CXOJCTBO MO3UIUHI, B KOPPEKTHOU (hopme popMyIHpoBaTh
pa3HOIIIACHsl, CBOU BO3PAKEHUS;

IPENCTABIATh PE3YJbTaThl PEIICHUS 3aa4H, SKCIIEPUMEHTA, UCCIIEI0BAHMS,
MIPOEKTa, CAMOCTOSITENIHO BHIOMPATh (hOpMaT BBICTYIUICHUS C YUETOM 3a]a4
MPE3EHTALUU U OCOOEHHOCTEHN ayTMTOPHUH.

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:
COCTaBJIATH IJIaH, AJITOPUTM PEILICHUS 3a]1aui, BHIOUPATh CIIOCOO PELICHHUSI C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(POPMAIIHH.



CaMOKOHTPOJIb, SMOLMOHATbHBIH HHTE/IEKT:

BJIAJICTh HABBIKAMHU ITO3HABATEIIBHON PeICKCUN KaK OCO3HAHMS COBEPIIAEMbIX
JEHCTBUN U MBICIIUTEIHHBIX MTPOIIECCOB, UX PE3YyJIbTATOB, BIAJIECTh CIIOCOOAMHU
CaMOMPOBEPKH, CAMOKOHTPOJIS IIPOLIECcCa U PE3YNIbTaTa pEelIeHUs MaTeMaTUYECKON
3a/lauu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh TIPH PEIICHUH 3a]1a4H,
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX,
HaWJCHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBUIM, OOBSICHATH TPUUHHBI
JTOCTHXKEHUSI UM HEJOCTUXKEHUS PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSATEJIBHOCTD:

MOHUMATh ¥ UCTOJIb30BaTh MPEUMYIIIECTBA KOMAaHHOW U UHIMBUIyaIbHOU PabOTHI
IIpU pelIeHUHU yU4eOHBIX 3aJ1ay, MPUHUMATD 11€JTb COBMECTHOM JESTEIBHOCTH,
IJIAHUPOBATH OPTAHU3AITUI0 COBMECTHOM paOOThI, pacpeIesiTh BUILI padoT,
JIOTOBApUBATHCS, 0OCYK/IaTh MPOLIECC U PE3YyJIbTaT pabOThl, 000011aTh MHEHUS
HECKOJIBKMX JIFO/ICH;

y4acTBOBaTh B IPyNMNOBBIX (hopMax paboThl (00CYyx aeHUSI, 0OOMEH MHEHUM,
«MO3TOBBIE ITYPMbDY U UHBIE), BBITIOJIHATH CBOIO YaCTh pabOTHI U KOOPAUHUPOBATH CBOU
JEUCTBUSA C APYTHUMH YiIeHAMHA KOMaH/IbI, OIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIIHIA
MPOIYKT MO KPUTEPUSIM, CPOPMYITMPOBAHHBIM YH4ACTHUKAMH B3aUMOICHCTBHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiaacca o0y4aromuics HayquTCst:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU MOHSATUSAMH CTEPEOMETPUHN TIPU PEIICHUN
3a/1a4 U MPOBEJICHUN MAaTEMATUUECKUX PACCYKICHUII;

e TMPUMEHATH AKCUOMBI CTEPEOMETPHUH U CICACTBUS U3 HUX MIPU PEIICHUU
r€OMETPUYECKUX 3a/1ay;

e KJAcCCU(pUIIMPOBATH B3AUMHOE PACTIONIOKEHHE MPSMBIX B IPOCTPAHCTRBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJIHO ONEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C YTJIAMU B MPOCTPAHCTBE:
MEXy IPsIMBIMU B MPOCTPAHCTBE, MEX Y MPSMON U IJIOCKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH OHATUSIMU, CBI3aHHBIMH C MHOTOTPaHHUKAMH,

e CcBOOOJHO pacro3HaBaTh OCHOBHBIC BHUIbI MHOTOTPAHHUKOB (MIPU3Ma, MUPAMU/IA,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeHIe N, Ky0);

e KJacCU(PUIMPOBATH MHOTOTPAHHUKH, BBIOWpAs OCHOBAHUS 1JIsI KJaccuukammy;

e CBOOOJIHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C CEUCHHUEM MHOTOTPAaHHHUKOB
IIJIOCKOCTBIO;



BBIMNOJIHATH NapajuiebHOE, HEHTPAIBHOE U OPTOTOHAIBHOE ITPOECKTUPOBAHNE
¢Gburyp Ha TUIOCKOCTD, BHITIONHATH N300pakeHHs (GUTYP HA TUIOCKOCTH;

CTPOUTH CEYEHNSI MHOTOTPAHHUKOB PA3JIMYHBIMUA METOAMU, BHITIOJIHSATH
(BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IMIPOCTHIX 00BEMHBIX (DUTYP: BUJT
CBepXY, COOKY, CHU3Y;

BBIYUCIISATH IUIONIAM TOBEPXHOCTEN MHOTOIPAaHHUKOB (MpHU3Ma, MUPaMUIA),
T€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U
IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (DUTYPHI;
CBOOOJTHO OIEPUPOBATH MOHATUIMH, COOTBETCTBYIOIIMMHU BEKTOpPaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBIMNOJIHATH JICUCTBUS HAJl BEKTOPAMU;

pelIaTh 3a1a4u Ha J0KA3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLIECHUN U HaXO0XKICHUE
F€OMETPUUECKUX BEJIMUYNH, IPUMEHSISI U3BECTHBIE METOBI IIPU PELIEHUN
MAaTEMATUYECKUX 33/1a4 MOBBIIIEHHOTO U BICOKOT'O YPOBHS CIIOKHOCTH;
MPUMEHATH MTPOCTEUIIINE TPOTPAMMHBIE CPEICTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IPH PEIICHUN CTEPEOMETPUUECKUX 3a7aY;
U3BJIEKATh, IPEOOPa30BBIBATh U MHTEPIIPETUPOBATH UHPOPMAIIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpaxX, MPEICTABICHHYIO HA YepTexKax U
PUCYHKAX;

MPUMEHATH MTOJTYYECHHBIC 3HAHMS HA MPAKTUKE: CPABHUBATH U aHAJIU3UPOBATH
pEaAJIbHBIE CUTYALMU, IPUMEHATh U3YUYCHHBIE TTOHATUS B MPOLIECCE IIOUCKA
penieHus: MaTeMaTu4ecku cHopMyIMpPOBAaHHOM MPOOIEMbI, MOJIETUPOBATH
pEaAIbHBIE CUTYaALIMU Ha A3BIKE TEOMETPUH, UCCIEA0BATH TOCTPOEHHBIE MOJIEIIH C
HCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHSITUI U TEOpEeM, arnmnapara anreopsl,
pelIaTh MPaKTUYECKUE 3a]]a4, CBA3aHHBIE C HAXO0XKIECHUEM T€OMETPUUECKUX
BEJINYMH;

UMETh MIPEICTABICHUSI 00 OCHOBHBIX dTallax pa3BUTHS TEOMETPUU KaK
COCTaBHOM yacTu (PyHIaMEHTa Pa3BUTHUSI TEXHOJIOTHUH.

K xonmy 11 kaacca oOyyaromuiicss Hay4uTCs:

CcBOOOIHO OTIEPUPOBATH MOHATUSAMH, CBI3aHHBIMH C ITUIHHIPHUECKOM,
KOHUYECKOHN U CheprueCcKoil MOBEPXHOCTIMHU, OOBICHITH CIIOCOOBI TTOTYUECHUS;
OTIEpUPOBATH MOHITUSAMU, CBI3aHHBIMH C TE€JIAMHU BPAIICHUS: IIMIIMHIPOM,
KOHYCOM, chepolt U mapom;

pacno3HaBaTh Teja BpalleHus (LUIUHAP, KOHYC, cepa u map) u oObIACHATD
CIOCOOBI MOJTYYESHHS TEJ BPALLECHUS;

KJ1acCU(UIIUPOBATH B3AUMHOE PACIOIOKEHNE CHEPBI U MIIOCKOCTH;



BBIYHUCIISITH BEJIMYUHBI DJICMEHTOB MHOTOTPAHHUKOB U TEJI BpaIeHusi, 00bEMBI 1
IJIOIIAM TOBEPXHOCTEN MHOTOTPAHHUKOB U TE€J BPAILIEHUS, FEOMETPUYECKHUX
T€J ¢ IpUMEHEeHueM (HopMy;

CBOOOJTHO OTEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C KOMOMHAIUSIMU TE
BpaIlleHUs] © MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B chepy U
OTIHCaHHBIN 0KOJIO cephl, chepa, BMCaHHAS B MHOTOTPAaHHUK HIIU TEJIO
BpAaIllCHHUS;

BBIYHCIIATh COOTHOILIEHUSI MEXKY IIJIOMIA MU MMOBEPXHOCTEN U 00bEMaMHU
IIOJTOOHBIX TEI;

U300pakaTh U3yyaeMble (PUTYPHI, BHIIOJIHATH (BBIHOCHBIE) TIIOCKUE YEPTEKH U3
PHUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH
CEUEHMS TeJl BPAlCHUS;

U3BJIEKATh, THTEPIIPETUPOBATH U MPE0OPa30BHIBATH HHPOPMAIIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpaAX, MPEICTABICHHYIO HA YepTexKax U
pHUCYHKaX;

CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OIEpallUK HaJl BEKTOPAMHU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJUHAT;

pelaTh reOMETPUUYECKHE 3a/]a4i HA BBIYUCIIEHUE YTJIOB MEXKIY MPSMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSSTHUN OT TOUKH J0 IJIOCKOCTH, B LIEJIOM, Ha
MIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/IA IIPU PEIICHUH;

CBOOOJTHO OTIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C JIBUKCHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUXKEHHUM;

BBITIOJIHATH MU300paKeHUS] MHOTOTPAHHUKOB U TEJI BPAILICHUSI PU TTapaJIeIbHOM
IIEPEHOCE, IEHTPAJIbHON CUMMETPHH, 3€PKATBHON CUMMETPHUH, ITPU TIOBOPOTE
BOKPYT MPsIMOii, MpeoOpa3oBaHus Mo100us;

CTPOUTH CEYEHUSI MHOTOTPAHHUKOB U T€Jl BPALLICHUS: CEUEHUSI IWJIMH]IPa
(mapajuienbHO U NMEPIEHIUKYJIIPHO OCH), CEUEHUsI KOHYca (IapasuiesibHbIe
OCHOBAHHIO U MPOXOIAIIUE YEPE3 BEPILIMHY ), CEUEHUS 1Iapa;

HCIIOJIb30BaTh METO/IbI IOCTPOEHHUS CEYEHUIM: METO/ CIEA0B, METO/L
BHYTPEHHETO IIPOECKTUPOBAHUSI, METOJI IEPEHOCA CEKYIIEN TNIOCKOCTH;
JIOKa3bIBATh FTEOMETPUUYECKHUE YTBEPKICHHUS;

MIPUMEHSTh TEOMETPUUYECKUE (DAKTHI JIJIST PEIICHUS CTEPEOMETPUUECKHX 3a]1ad,
IpeAnoiIaraloInuX HECKOJIbKO IIaroB PEIIeHUs, €CIU YCIOBUS IPUMEHEHUS
3a/laHbl B IBHOM U HESIBHOM (hopme;

pelaTh 3a1a4M Ha 10Ka3aTeJIbCTBO MAaTEMATHUYECKUX OTHOIICHUI U HAXOXK/ICHHUE
r€OMETPUYECKHUX BEJINYHUH,;

MIPUMEHSTH IPOTPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI MPHU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;



MIPUMEHSATH [MOJTYYEHHbIE 3HAHUS HA NMPAKTUKE: CPAaBHUBATh, AHAIIU3UPOBATH U
OLICHUBATh PEAJIbHBIE CUTYaLlUH, IPUMEHSATH U3YUEHHBIE TIOHATUSA, TEOPEMBI,
CBOICTBa B Mpoliecce MOUCKa PEIICHUs MaTeMaTHIeCKH c(hopMyTMpOBaHHON
po0JIEMbl, MOJIETTUPOBATh pPeaIbHbIC CUTYAllu! HA A3bIKE TECOMETPUH,
UCCIIEI0BATh TIOCTPOCHHBIE MOJIENIN C UCTIOIb30BAHUEM I€OMETPUIECKHUX
MOHSATUH U TEOPEM, anmnapara aareOpsbl, pelaTh NPaKTHYECKUE 3a0auH,
CBSA3aHHBIE C HAXOKJIEHUEM F€OMETPUUYECKUX BEJIUYHH;

UMETb MPEACTABIECHUS 00 OCHOBHBIX 3TallaX pa3BUTHsI TEOMETPUU KaK
COCTaBHOH YacTu (yHJaMEHTa Pa3BUTHUS TEXHOIOT .



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypest
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTD MPSIMBIX U o5
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9
3HaHUH
OBLIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME = 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHME, 0000IICHNE 1 15 1
cUcTeMaTu3alus 3HaHUI
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTEeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME = 102 8 0
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