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HOACHUTEJIBHASA 3AIIMCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOILIero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIHUILINH €CTECTBEHHO-HAYYHOU
HAIPaBJIIEHHOCTH M MPEAMETOB I'yMaHUTapHOro ILukia. II0CKOIbKY JIOTMYECKOE MBILIUICHUE,
dbopmupyeMoe TpU HM3YyYCHUU OOYYAIOIIMMHUCS TIOHATHHHBIX OCHOB TEOMETPUH, TpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHUM LENOYKU JIOTMUECKUX YTBEPKACHUW NpPHU pElIeHUU
F€OMETPUYECKUX 3aJa4, YMEHHE BBIABUIAaTh U OIPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
WCTIOJIB3YIOTCS TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IHMKJIA, B YACTHOCTH (PU3UUECKUX
3ajad.

Lenb ocBoeHust mporpammbl yueOHoro kypca «I'eomerpusi» Ha yriayOn€HHOM ypOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH OOydaromuxcs MpU H3YyYEHHUM T'€OMETPUH, Kak
COCTaBJISIOLIEH MpeaMeTHOM oOmactu «MaremaTuka UM MHGPOpMaTHKa» uepe3 obecredyeHue
BO3MOXHOCTU IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKHUX 3HAHUM U
NeUCTBUM, celM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTOo Mpo(eccrOHaTIbHOTO
00pa3oBaHUs, CBSI3aHHOIO C UCMOJIb30BAaHUEM MATEMAaTHKHU.

[IpropuTeTHBIME 3a/ladaMH Kypca T€OMETPHUU Ha YIIIyOJEHHOM YpOBHE, PacIlUpPSIOIINMHU
U YCWJIMBAIOIIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

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

(¢bopMHpOoBaHHE TPEACTABIECHUS O NPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTeMaTHYEeCKUX MOJENAX, IO3BOJISIONIMX OMNKMCHIBAaTh W M3y4aThb pa3Hble  SBJICHUS
OKpYXKaloILlEro MHpa, 3HaHME NOHATHHHOrO amnmapara 1o pasaeny «CrepeoMeTpusd» ydeOHOTo
Kypca reOMeTpHUu;

(bopMupoBaHHE yMEHMsI BJIQJIETh OCHOBHBIMM MOHATUSAMH O MPOCTPAHCTBEHHBIX (PUTypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (OpMyd M YMEHHE HUX NPHUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dbopMupoBaHME yMEHHs paclO3HaBaTh Ha 4YepTekKaxX, MOJENAX U B peEalbHOM MHpe
MHOTOI'PaHHUKH U TeJla BPALIEHUs, KOHCTPYUPOBATh T€OMETPUUECKHE MOJIEIIH;

¢dbopMupoBaHUE€  NOHUMAaHHUSA BO3MOXXHOCTM  AKCMOMAaTHYECKOTO HOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (GopMHUpOBaHHE MOHMMAHUS POJU AKCMOMATHKHM IIPH IMPOBEICHUU
paccyxJIeHUI;

(dbopMupoBaHME YMEHMs BIJIQJETh METOAAMHU JO0Ka3aTeJIbCTB U AJITOPUTMOB pELICHHS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JIOKA3aTENIbHbIE PACCY)KICHHS B XOJA€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJa4 C [PaKTUYECKUM coJepKaHueM, (OopMHUpOBaHUE
IPEICTaBICHUS O HEOOXOAUMOCTH JIOKa3aTeNbCTB HpPU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM AaKCUOMATHUKU B IIPOBEICHUM JIETYKTUBHBIX PacCyXJICHU;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUIEKTYyaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, MNO3HABATEJIbHOM AKTUBHOCTH, HCCIEA0BATENIbCKUX YMEHHUH, KPUTHYHOCTH
MBIIIUIEHUS], UHTepeca K U3y4eHHUIO 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, MOJENUPOBAHUS PpEANbHBIX CHUTYyalluH, HCCIel0BaHUs
MOCTPOEHHBIX MOJIeNIel, HHTepIpeTalliy MOJYyYeHHBIX pe3yabTaTOB.



OCHOBHBIMU COJIEpKATEIBHBIME JIMHUSAMH ydeOHOTO Kypca «['eomerpusi» B 10-11
Knaccax sBisoTcs: «lIpsMble M IUIOCKOCTH B TPOCTpaHCTBE», «MHOrorpaHHukm», «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 COJIEPKATEJIbHBIM JIMHUSAM Y4eOHOro Kypca, a (OpPMUPOBAHHE JIOTUYECKUX YMEHUI
pacnpesnensercss HE TOJbKO [0 COJEP)KaTelIbHbIM JIMHUSAM, HO W IO TrojaM OOydeHus.
Copnepxanne 00pa3oBaHHs, COOTBETCTBYIOUIEE MPEIMETHBIM  pe3ylIbTaTaM  OCBOCHHS
®OenepanbHON paboueil MPOrpaMMbl, pacpeeNEHHbIM N0 rojaM O0y4YeHHs], CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPHUHIMIIMAIBGHBIM BOIpPOCaM OOydaromuecs
oOpallagiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJEHHE TIE€OMETPHYECKUMHU
MOHATUSAMM M HaBbIKAMU IIOCJIEIOBATEIbHO M IOCTYNATENbHO, C COOJIIOJIEHUEM NpUHIUIIA
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:

co3/laTh yCIOBHA s qudQepeHnnanui  oOydeHUs, MOCTPOSHHs WHIUBUAYATHHBIX
oOpa3oBaTelbHBIX MpoTpaMM, OOecleduTh YrIyONEHHOE M3YYEHHE TeOMETpPHHM  Kak
COCTaBJISIONIEH yueOHOTO TIpeMeTa «MaTtemaTiukay;

MOATOTOBUTH O0YYaIOIIUXCS K MPOJOJDKEHUI0 M3yYeHHUs MaTeMaTUKU ¢ y4€ToM BbIOOpa
Oynymei mpodeccun, obecrieunBas MPEEMCTBEHHOCTh MEXYy OOIMKM M TPOQPECCHOHATBHBIM
o0pazoBaHUEM.

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



COJEP)KAHUE OBYYEHUA

10 KJIACC

IIpsiMble U IIIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE TIOHATHUS CTEpeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHE
00 aKCHOMAaTHYECKOM TIOCTPOCHUN CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3aumHoe pacrnosioskeHue mpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, NapalieIbHble U
cKpeluBaromuecs npsmele. [Ipuznaku ckpemuBaronmxcs npsmMbix. [lapannenbHOCTh OPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleibHbIE MpPSIMbIE B MPOCTPAHCTBE, MApaJUIEIbHOCTh TPEX
NpsIMBIX, MapaJUIIbBHOCTh NpsAMOM W IIockoctu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHuE, n3o00paxenue ¢puryp. OCHOBHBIE CBOMCTBA MapaylJICIbHOTO MPOEKTUPOBAHUS.
N300paxkenue Guryp B napajuieabHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIroJl
MEeXAy NpsIMBIMU B IpocTpaHcTBe. IlapamienbHOCTh MIIOCKOCTEN: MapalijiesibHble IUIOCKOCTH,
CBOICTBa NapaJuleabHbIX IUIOCKOCTeH. [IpocTeiinre npocTpaHCTBEHHbIE PUTYPBI HAa TIOCKOCTH:
TeTpa’ap, NapajIeIenune, IOCTPOCHUE CEYECHUN.

[lepneHukynapHOCTh OPSIMOM M TUIOCKOCTU: NEPIEHIUKYJISPHbIE TpsSMble B
MPOCTPAHCTBE, NpsSMblEe MapajUlefibHble W MEPHeHIUKYISIpHblE K IUIOCKOCTH, MpPU3HAK
MEPIEHIUKYISIPHOCTA NPSAMOM M IUIOCKOCTH, TeopeMa O MNpSIMOM NEepHeHAUKYJIAPHON
miockoctu. OpTOroHanbHOE NMpOoeKTHpOoBaHME. [lepneHAuKyIsip U HAKIOHHBIE: PAacCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPAMOI /10 MIOCKOCTH, MPOEKIUsS PUTyphl HA TUIOCKOCTb.
[leprnieHIUKyYIAPHOCTD TIOCKOCTEH: MPU3HAK NMEPIEHANKYIISIPHOCTH BYX IJIockocTel. Teopema
0 TPEX MEPNEHIUKYIISIPaX.

VYTIabl B IPOCTPAHCTBE: YIoJl MEXAY NPAMOUN U TIIOCKOCTBIO, ABYTPAHHBIA YI0JI, TUHEHHBIN
YroJ JIBYIpaHHOTO yrja. TpéXrpaHHbli WU MHOrorpaHHble yribl. CBOWCTBA IUJIOCKHUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJOCKMX M JBYT'PAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO YIJIa.

MHOrorpaHHMKN

Buznbl MHOrorpaHHMKoOB, pa3BEpTKa MHororpaHHuka. [Ipu3sma: nN-yronapHas mnpusma,
npsiMasi 1 HakJIOHHAs MPU3MbI, OOKOBasi M MOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenumnern,
MPSIMOYTOJIbHBIM TIapajulesienune] W ero cpoicrBa. Kparyailiime nytu Ha MOBEPXHOCTHU
MHororpanHuka. Teopema Diinepa. IlpocrpancTBennas teopema Iludaropa. IMupamuma: n-
yrojbHas MupamMujia, MpaBuibHas U ycedéHHas nupamuibl. CBolicTBa pédbep U OOKOBBIX I'paHeil
MpaBUJIbHOM mnupaMubl. I[IpaBuibHbIE MHOTOIpaHHUKHU: IMPAaBWIbHAS NMpPU3Ma M IpaBUJIbHAs
nMpaMuia, mpaBuibHas TPEyroiabHas MUpamMuia U MpaBUIbHBIN TeTpasap, KyO. [Ipeacrapnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3JIP, NOJAEKA3AP U UKOCAdIP.

Brruncnenue 3neMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [Tnomans GoxoBoi
MOBEPXHOCTU U IIOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIaJb OCHOBAHWUM, Teopema O
OOKOBOHM TMOBEpPXHOCTU NpsMON mnpusMbl. [lnomans OOKOBOIl MOBEPXHOCTH M TMOBEPXHOCTU
MPaBUIILHOM TUPaMUbl, TEOPEMaA O IUIOIIAIA YCEUEHHOW MUPAMU/IBI.

CummeTpusi B MNPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUU TPABWIBHBIX MHOTOTPAHHUKOB.
CummeTpusi B MpaBWIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS Napajljielenuneaa, CUMMETpUs
MPaBUJIbHBIX MIPU3M, CHMMETPHS MPABUIBHONW MUPAMUIBL.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[loHsATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, AJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEapHble, COHANpaBJICHHbIE U TMPOTUBOIOJIOXKHO HAMpPABICHHbIE BEKTOpbl. PaBeHCTBO
BEKTOpOB. [I€HCTBUSA C BEKTOpaMM: CIIO)KEHME WU BBIYMTAHME BEKTOPOB, CyMMa HECKOJIBKHX
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BEKTOPOB, YMHOXKEHHME BekTopa Ha uuciao. CBoiicTBa cioXeHUs BeKTopoB. (CBoiicTBa
YMHOKCHH BCKTOPA HA YUCIIO. ITonsarue KOMILIaHApPHBIC BCKTOPLI. HpI/I3HaK KOMIIJIAHApHOCTHU
Tpéx BekTOpoB. [IpaBuino mnapauienenunena. Teopema O pPa3I0OKEHHH BEKTOpa IO TPEM
HEKOMIUTAHApHBIM ~ BekTOpaMm. IIpsiMmoyrosibHass cucTteMa KOOpPJAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXAYy KOOpJAMHATaAMH BEKTOpPAa M KOOpAMHATaMU TOYEK. YTOII
MeXy BekTopamu. CKalsipHOE MPOU3BEACHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

ITonsarus: MUIMHAPHUYCCKAad IOBCPXHOCTb, KOHHUYCCKAs ITOBCPXHOCTD, C(bepnquKaﬂ
MIOBEPXHOCTh, OOpasyrolue noBepxHocTed. Tena BpalleHHs: LUIUHAP, KOHYC, YCEUEHHBIN
KOHyc, cdepa, map. BzaumHoe pacnosiokenue cepbl U INIOCKOCTH, KacaTelabHasl MIOCKOCTh K
cdepe. M300paxeHune Ten BpaleHus Ha miockocTu. Pa3BépTka nunuHapa u konyca. CuMMeTpust
cdepsl 1 mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTrOJIBHOTO
napajuienenunena U ciaeactBus u3 He€. OObEM MpSAMOM M HAKIOHHOW TMPHU3MBI, IUIUHIPA,
nupamMuibl 1 kKonyca. O0bEM 11apa U apoBOrO CErMeHTa.

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTOT'pPaHHHKOB. HpmMa, BIIMCaHHAsA B LUJIUHAP,
omucaHHas okoJio muiuHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OTIMCAHHOTO OKOJIO c(epbl, CPephl, BIMCAHHON B
MHOT'OI'paHHUK WJIU TCJIO BpallCHUA.

[Tmomanpe MOBEpXHOCTH IWIMHAPA, KOHyca, Tuiomianas chepel U e€ yacteit. [logobue B
npoctpancTBe. OTHOmIeHHE OOBEMOB, TUIOMIAJCH TMOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoOpazoBanue momobus, romoTeTus. Pemienue 3amad Ha IUIOCKOCTH C HCIOJb30BaHUEM
CTEPEOMETPUUYECKUX METOJOB.

[locTpoeHne ceyeHMH MHOTOTPAHHMKOB W TEJI BpAlICHUs: CEYEHHS LWIHHIpA
(mapanyenbHO M MEPIEHIUKYISPHO OCH), CEYEeHHs KOoHyca (mapasuieJbHble OCHOBAaHUIO H
MPOXOJIAIINE Yepe3 BEpPUIMHY), CEYCHHsI IIapa, METOJIbl MOCTPOCHUSI CEYCHHI: METOJ CJe/IOB,
METO/I BHYTPEHHETr0 MPOEKTUPOBAHNUS, METO/I IEPEHOCA CEKYILEH INTIOCKOCTH.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexropsl B pocTpancTBe. Onepannu HaJ BEKTOpaMu. BeKTOpHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOpHOrO yMHOEHHUs. lIpsmMoyronpHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxxenue Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOMA MpHU
pEeLIEHUU TEOMETPUYECKUX 3a]au.

JBu:keHusI B IPOCTPaAHCTBE

JIBuxkenuss mpoctpanctBa. OrtoOpaxkenus. [IBwkeHuss U paBeHCTBO ¢uryp. OOmue
CBOWCTBA JABWXEHUU. Buapl NBWXKEHMI: NapaiielbHbIl MEPEHOC, LEHTpalbHAasi CUMMETpUS,
3epKajibHasi CUMMETpHsI, TOBOPOT BOKpYT mpsiMoii. [IpeoOpazoBanus mono6us. [Ipsmas u chepa
Oinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJEHHBIV YPOBEHB) HA YPOBHE CPEJJTHEI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

1) rpa:kianckoe BociMTaAHME:

COPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOyJaroImerocs Kak aKTUBHOTO W
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBICHHH, MPOIEIyp TPa)xJaHCKOTO o0OIIecTBa
(BBIOODBI, OMPOCHI U JPYroe), YMEHHE B3aMMOJICHCTBOBATH C COLMAIBHBIMA HHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) maTpnoTHYecKoe BOCIIUTAHUE:

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

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

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

4) 3cTeTYeCcKOEe BOCIIMTaHME:

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

5) pusnyeckoe BocnuTaHue:

cOpMUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTUYECKUE 3HAHUSI B MHTEPECaX 3J0pPOBOTO
u Oe3omacHOro oOpasa JKW3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OT/AbIXA, perylsipHas (u3nueckas aKkTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHUE MPU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHON J€ATEIbHOCTHIO;

6) TpyaoBOe BoCIUTAHME:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYI0JIIOOUS, HHTEPEC K Pa3Iu4HbIM cdepam
npodecCHOHANBHOM NEesTeNbHOCTH, CBSI3aHHBIM C MATeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HaHHBIA BBIOOP Oyaymied mnpodeccur U pearu30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAKTUYECKUX 33J1a4 MaTEMaTUYECKOW HaIllPaBJIEHHOCTH;

7) 3K0JIOTHYeCKOe BOCIINTAHHE:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMMUYECKHX IIPOLIECCOB HA COCTOSHUE MPUPOJHONW M COLMAIBHOM Cpelbl, OCO3HAHUE
rII00ambHOTO  XapakTepa  OKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU U pelIeHus 3a1ad B 00JacTU OKpYXAloIIel cpefpl, MIaHUpOBaHUE
MOCTYINKOB U OLIEHKU UX BO3MOXKHBIX MOCJIECTBUMN JUIsl OKPY)KAIOIIEH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

Cc(OPMHUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKA M OOIIECTBEHHOW MPAKTHKH, MOHMMAHHE MATeMaTUYeCKOW HAyKHU Kak cgepbl
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YEJIOBEYECKOMN ACATEIBHOCTH, TANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul PAa3BUTHs LIMBUIM3ALIHH,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMAaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUSA MHUPA,
TOTOBHOCTb OCYILIECTBIISITh IIPOCKTHYIO U UCCIIEIOBATEIBCKYIO JEATEIbHOCT HHAUBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBHUS

Ba3oBble jornyeckue neicTBus:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMATHYCCKHUX O6’I)€KTOB,
MOHATUH, OTHOWICHUA MEXIY MOHATHIMH, (DOPMYIUPOBATH ONPEACICHUS  TOHSATHIA,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMKA, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHCHHUSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,

BOCIIPUHUMATh, (POPMYIHpPOBaTh U MPEOOpa3OBHIBATh CYKICHHS: YTBEpIUTENbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YACTHBIC U 06HII/I€, YCJIOBHBIC;

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

ACIaTh BBIBOJbI C HCIIOJB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOYeHHUH, YMO3aKIIOUeHUH 10 aHAJIOTHH;

MIPOBOJUTH CaAMOCTOSITENIHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAllUI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHUS U BBHIBOJIBI,

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

Ba3oBble ncciaenoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HaHUs, (JOPMYIUPOBATH
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MNpobiIeMy, ycTaHABIMBAaTh HCKOMOE U JITAaHHOE,
(bopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

MIPOBOJUTH  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIN  SKCIIEPUMEHT, HCCIEAOBaHHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEeKTa, SIBIICHHUS, IMPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MeXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaMMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIOICHUS, UCCIIeI0OBaHuUs, OLIECHUBATh JOCTOBEPHOCTh MOJIYUYECHHBIX PE3ylIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

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

Pabora ¢ undopmanmeii:

BBISIBIIAATH IeUIIUTHI UHPOPMAIIUH, JTAaHHBIX, HEOOXOAUMBIX JJIsi OTBETAa Ha BOMPOC U AJIS
pelIeHus 3a/1a4H;

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

CTPYKTYypUpOBaTh  WH(pOpMAIMIO, TMPEACTaBIsAT, €€ B  pa3nuuHbiXx  Qopmax,
WJUTIOCTPUPOBATH TpadUIECKH;



OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSITEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHuKkaTHBHBIE YHUBepcaIbHbIe y4eOHbIe JeliCTBUSA

Oo0menne:

BOCIIPUHUMATh U (OPMYJIUPOBaTh CYXKJIEHHUS B COOTBETCTBHM C YCIOBHUSIMU U ILIENIAMU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M INHCHBMEHHBIX
TEKCTax, JlaBaTh IOACHEHUS IO XOAY pEUICHHsI 3aJayd, KOMMEHTUPOBATh IOJYYECHHBIN
pe3yabTarT;

B X0Ji¢ 00CYXJEHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pelaeMoi 3ajauu, BhICKa3blBaTh WJIEH, HAlIEJICHHbIE Ha MOWCK PEIIECHHUs, COMOCTABIIATH CBOU
CYXJEHHUS C CY)KICHHSIMHU JPYTUX YYaCTHUKOB Jauajora, oOHapyXMBaTh pa3jMuue U CXOJICTBO
MO3ULUH, B KOPPEKTHOU (hopMe GOpMyIUpOBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;

MIPEJICTaBIATh PE3yJAbTaThl PELIEHUs 3a/Ja4yd, SKCIEPUMEHTa, MCCIENO0BaHUs, IMPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJad [pPE3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

PeryasiTuBHble yHUBepcalbHbIEe YUeOHbIE A€l CTBUA

Camoopranuszanms:

COCTaBIIATh IUIAH, AJITOPUTM pELIEHHUS 3aJayd, BBIOMpATh CIOCOO pEeleHHs ¢ Y4ETOM
HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBaTb U KOPPEKTHPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMaLIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BJIQJIETh HABBIKAMU MO3HABATEIbHON pedIeKCUU KaKk OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
U MBICIUTEIBHBIX MPOLECCOB, MX pe3yIbTaTOB, BJIAJETh CIOCO0AMH CaMOMPOBEPKH,
CaMOKOHTPOJISl IIpOIiecca U pe3ysbTaTa PeleHusl MaTeMaTUYecKoil 3a1a4i;

MpPEeIBUJIETh TPYAHOCTH, KOTOpbIE MOTYT BO3HHMKHYTh IMpPH PEUICHUM 33Ja4yd, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJCHHBIX OLIUOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJbTaTa LEIHM U YCIOBHUSIM, OOBICHATH NPUYUHBI
JNOCTHKEHHSI WM HEAOCTH)KEHUSI PE3yJIbTaTOB JESATEIbHOCTH, HAaXOIUTh OILIMOKY, JaBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJbHOCTD:

MMOHUMATh ¥ UCIOJIB30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHONW pabOThl IpU
pelieHnd y4eOHBIX 3a/ay, NPUHUMATh IIellb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHMU3aII0 COBMECTHOU pabOThl, pacHpenesiarTh BUAbl paboT, AOroBapuBaThCS, OOCYXKIATh
MIPOLIECC U pe3yNbTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKHUX JIIO/ICH;

y4acTBOBaTh B I'PYNNOBBIX GopMax paboThl (0O0CyXJeHus, 0OMEH MHEHUMN, «MO3TOBBIE
IITYPMbI» M HHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPIMHUPOBATH CBOM JIEHCTBUS C
JIPYrUMHM 4I€HAMH KOMAaH/bl, OLIEHUMBaTh KAayeCTBO CBOEro BKJIaJa B OOLIMM MpPOAYKT IO
KpUTEpUIM, CHOPMYIHPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUS.



HNPEAMETHBIE PE3YJIbTATDBI
K xoniy 10 kjacca oOydaroniuiicss HayIuTCs:

cBOOOJTHO ONEPUPOBATh OCHOBHBIMHU MOHITUSMHU CTEPEOMETPUH MIPU PEIICHUU 33/1a4 U
IIPOBEJICHUU MaTEMAaTUYECKUX PACCYKICHUM;

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

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

cBOOOJTHO OMEPUPOBATHh MOHATHSIMH, CBSI3aHHBIMU C YIJIAMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMU B IIPOCTPAHCTBE, MEXJTy MIPSIMO U IJIIOCKOCTBIO;

CBOOOJHO ONEpPUPOBATH MOHATUSAMU, CBI3aHHBIMHU C MHOTOTpaHHUKAMH;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJbl MHOIOI'PAaHHUKOB (Tpu3Ma, MUpaMHJa,
MPSIMOYTOJIbHBIN Napasuienenunen, Kyo);

KJIaCCU(UIMPOBATH MHOTOTPaHHUKH, BEIOMpasi OCHOBAHUS IS KJIaCCU(PUKAIIY;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBITIOJIHATH MapajuIeNIbHOE, LIEHTPAIbHOE U OPTOTOHAIBHOE MTPOEKTUPOBaHKUE (PUTYp Ha
IJI0CKOCTb, BBITIOJIHATH N300pakeHHs PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHHS] MHOTOIPAHHUKOB Pa3IMYHBIMU METO/IaMH, BBITIOJIHATH (BHIHOCHBIE)
IUIOCKHE YepTeXKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEpXy, COOKY,
CHM3Y;

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

CBOOOJIHO ONIEpUPOBaTh MOHATHSIMM: CHUMMETPHs B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (QUTYPBI;

cBOOOJIHO ONEPHUPOBATh MOHATUSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATE ACHCTBUS HaJl BEKTOpaMH;

pelmaTh 3aJa4d Ha J0Ka3aTeJbCTBO MAaTEeMaTU4YEeCKUX OTHOLIEHMH M HaxOXJeHHUe
IreOMETPUYECKUX  BEIMYMH, IPUMEHSS M3BECTHBIE METOAbl IPU  PELICHUU
MaTeMaTUYECKUX 3a/1a4 MOBBIIIEHHOI'O ¥ BBICOKOTI'O YPOBHS CJIOKHOCTH;

INPUMEHATh MPOCTEHIINE TPOrPaMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHUKAIUOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/ay;

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

NPUMEHATh TOJYYEHHBbIE 3HAHMS Ha IMPAKTUKE: CpPaBHUBATh U AaHAIN3UPOBATh
pealIbHbIE CUTYallUM, NMPUMEHSTHh W3YYEHHBIE MOHATHS B NPOILECCE NMOUCKA PEIICHHUS
MaTeMaTu4ecku chopMyaupoBaHHON MPOOIEMbI, MOJICIIUPOBATh PealbHbIE CUTYalluU
Ha A3BIKE TE€OMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIN C HCIOJb30BaHUEM
reOMETPUYECKUX TOHATHH M TeopeM, ammapara aiareOpbl, pemarb MpaKTUYecKHue
3aJ1a4M, CBS3aHHbIE C HAXOKJIECHUEM F€OMETPUUECKUX BEJINYMH;

UMETh TpEACTaBIeHUSI 00 OCHOBHBIX JTanax pa3BUTUS T'€OMETPHM KaK COCTaBHOM
yacTu (pyHAaMEHTa Pa3BUTHS TEXHOJIOTUH.

K koniy 11 kinacca oOyyaromuiicst HayYuTCS:
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cBOOOJTHO OTIEPUPOBATh MOHATUSAMH, CBSI3aHHBIMH C LMJIMHAPUYECKOHN, KOHHUECKOW U
cepuuecKoil MOBEPXHOCTIIMU, OOBACHATH CIIOCOOBI MOJTyYCHHUS

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

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

KJIaccu(UIIMPOBATh B3AUMHOE PACIIOJIOKEHHE CEephI U TIIOCKOCTH;

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

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

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

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

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

cBOOOJTHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATE ONEPALUH HaJl BEKTOPaMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CHUCTEME KOOPAMHAT;

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

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

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

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

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

JOKa3bIBaTh NT€OMETPUUECKHUE YTBEPKICHHUS,

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

pemary 3aJadd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKMX OTHOUICHMM M HaxOXKICHHE
TFE€OMETPUYECKUX BEJINYMH;
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MIPUMEHSATH IPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU
PELIEHUH CTEPEOMETPUYECKUX 33/1a4;

IIPUMEHATh IOJYYEHHbIE 3HAHUS HA IIPAKTHKE: CpaBHMBAaTh, aHAIM3UPOBAaTh U
OLICHUBATh PEajbHbIE CUTYAllUH, IPUMEHATh U3YUEHHbIE TOHATHS, TEOPEMBI, CBOMCTBA
B IIpolecCe IOWCKA pEIIeHUS MaTeMaTH4ecKd CQOpMYyIHMpPOBAHHON MPOOIEMBI,
MOJIENIUPOBATh PeajbHbIE CUTYAI[MH HA A3BbIKE F€OMETPHUH, UCCIIEI0BATh OCTPOECHHbBIE
MOJIENI C HCIIOJIb30BAHMEM I€OMETPUYECKUX MOHITUM M TEOpeM, ammapara ajireopsl,
pelaTh NpaKTH4YEeCKUE 3a/1a4M, CBA3aHHbIE C HAXOKIEHUEM [€OMETPUYECKUX BEIUUNH;
UMETh MpEACTaBICHUSI 00 OCHOBHBIX 3Tamax pa3BUTHs T€OMETPUU KAaK COCTaBHOMN
JacTu pyHJAaMEHTa Pa3BUTHS TEXHOJOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM Komriecrno 1acon DJIeKTpOoHHbIe (U (pPOBbBIE)
n/n NPOrpaMMblI Bcero ;?;)TTIL (:‘m’m’le sz? 62:)1;11;1qec1me o0pa3oBaTe/ibHbIE peCypChl
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOe€ pacnoiokeHue npsiMbIX B 6 1
IIPOCTPAHCTBE
3 HapaJ'IJ'ICJ'IBE-IOCTI) MPSIMBIX U 8
IJIOCKOCTEHN B MPOCTPAHCTBE
4 HepneHmzniynﬂpHocn) MPSIMBIX o5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIBl U pacCTOSTHUS 16 1
6 MHoTrOorpaHHUKA 7 1
7 BexTopsl B mpocTpaHcTBE 12
8 [ToBTOpEHwUE, O606IH€HI:IG u 5 5
cucTeMaTH3alysl 3HaHUil
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOI'PAMME
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11 KJIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
n/n MPOrpaMMblI Bcero Konrpoasusre Tpakruyeckue o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
1 AHanuTHdeckas reoMeTpus 15 1
2 [ToBTOpEHwUe, 0606HIGHI:IG " 15 1
CUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Inomann moBepxHOCTH U 9 1
00BEMBI KPYIJIBIX TEJ
6 JIBoxeHust 5 1
7 [ToBTOpEHME, 0606HICHI:IC u 17 5
cucTeMaTH3alys 3HaHUi
OBIIEE KOJIMYECTBO YACOB I10 102 8 0
I[TPOI'PAMME
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