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IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOILIero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIHUILINH €CTECTBEHHO -HAYYHOU
HaIPaBJIEHHOCTH U MPEAMETOB I'yMaHUTapHOro Iukjia. II0CKOIbKY JIOTMYECKOE MBIIUICHUE,
dbopmupyeMoe TpU HM3YyYCHUU OOYYAIOIIMMHUCS TIOHATHHHBIX OCHOB TEOMETPUH, TIpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEPKACHUW HpPHU pElIeHUU
r€OMETPUYECKUX 3aJla4y, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
WCTIOJIB3YIOTCS TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTH (PU3UYECKUX
3ajad.

Lenb ocBoeHus mporpamMmsl yueOHoro kypca «I'eomerpusi» Ha yriayOn€HHOM ypOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH OOydaromuxcs MpU H3YyYEHHUM T'€OMETPUH, Kak
COCTaBJIsIOLIEH MpeaMeTHOM oOnactu «MaremaTuka U MHGOpMaTHKa» yepe3 obecredyeHue
BO3MOXHOCTU IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKHUX 3HAHUM U
NeUCTBUM, celM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTo MNpo(eccrOHaTIbHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMAaTHKU.

[IpropuTeTHBIMH 3a/la4yaMH Kypca FeOMEeTpHUU Ha YIIIyOJIEHHOM YpOBHE, PacIlUpPSIOIINMHU
U YCWJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

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

(¢bopMHpoBaHHE TPEACTABIECHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTeMaTU4YEeCKUX MOJENAX, TO3BOJISIIOIIMX ONUCBIBATh W M3y4aTb pas3Hble SBJICHUS
OKpYXKaloIllero MHpa, 3HaHME NOHATHHHOrO amnmapara 1o pasaeny «CrepeoMeTpusd» yueOHOTo
Kypca reéOMeTpHUH;

(opMupoBaHHE YMEHMsI BJIAZIETh OCHOBHBIMM MOHATUSAMH O IMPOCTPAHCTBEHHBIX (PUrypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (OpMyd M YMEHHE HUX HNPHUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIapPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dbopMupoBaHME yMEHHs pAaclO3HaBaTh Ha 4YepTekKaxX, MOJENAX U B peEabHOM MHpe
MHOTOI'PaHHHUKH U TeJla BPALIEHUs, KOHCTPYHPOBATh T€OMETPUUECKHE MOJIEIIH;

¢dbopMupoBaHME  HOHUMAaHHUSA BO3MOXXHOCTH ~ AKCHOMAaTHUYECKOTrO HOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (opMHUpOBaHHE MOHMMAHUS POJU AKCMOMATHKHM IIPH IMPOBEICHUU
paccyxJIeHUI;

(dbopMupoBaHME YMEHMs BIAJETh METOJAAMHU J0Ka3aTeIbCTB U AJITOPUTMOB pELICHHUS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JOKA3aTeNIbHbIE PACCY)KJICHHS B XOJ€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJa4 C [PaKTUYECKUM coJepKaHueM, (OopMHUpOBaHUE
IPEJCTAaBICHUS O HEOOXOAUMOCTH JIOKa3aTeNbCTB HpPU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM aKCUOMATHUKU B IIPOBEICHUM JETYKTUBHBIX PACCYXICHHIA;

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

¢dopmupoBaHue (QYHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHM: YMEHHS
pacrio3HaBaTh IPOSIBJICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYalMSIX U MPU U3YYEHHUH JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJICIMPOBAHUS pEANbHBIX CHUTYallUHd, HCCIe0BaHUS
MIOCTPOEHHBIX MOJIeNIel, HHTepIpeTally 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 TtpeboBaHHE «yMETh ONEPUPOBATH MOHATUAMU,
peleBaHTHBIMU T€OMETPUH Ha yriayonEéHHOM ypoBHe o0y4yeHust B 10—11 kiaccax, OTHOCUTCSL KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMYECKHX YMEHUH
pacnpeensercss HE TOJbKO II0 COJEp)KaTelbHbIM JIMHUSIM, HO M IO TrojaM OOy4eHus.
Copnepxanne 00pa3oBaHHs, COOTBETCTBYIOUIEE MPEIMETHBIM  pe3ylIbTaTaM  OCBOCHHS
@enepanbHO pabodel MPorpamMMbl, pacipeAeICHHBIM 10 Toj1aM 00y4YeHHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPHUHIMIIMAIBGHBIM BOIpPOCaM OOydaromuecs
oOpallagiuch HEOJHOKPAaTHO. OTO TMO3BOJISIET OPraHM30BaTh OBJIAJEHHE TE€OMETPUYECKHUMHU
MOHATUSAMM M HaBbIKAMU IIOCJIEIOBATEIbHO M IOCTYNATENbHO, C COOJIIOJIEHUEM NpUHIUIIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPHUYECKHUX
MPEACTABICHUN 00YJarONIuXCsl, paciupsst U yriyounsst e€, oOpa3ysl MpOYHbIE MHOXKECTBEHHbBIC
CBSI3H.

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

co3/laTh yCIOBHA s qudQepeHnnanun oO0ydeHus, TOCTPOCHHS WHIUBUIYaTbHBIX
oOpa3oBaTelbHBIX MpoTpaMM, OOecleduTh YrIyONEHHOE M3YYEHHE TeOMETpPHHM  Kak
COCTaBJISIONIEH yueOHOTO TIpeMeTa «MaTtemaTiukay;

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

Ha usydenne ydeOHOro kypca «l'eomerpusi» Ha yriayOnéHHOM ypoBHE oTBoautcs 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 CTEpeOMETpUH. Touka, mpsiMasl, III0CKOCTh, MpocTpaHcTBo. [loHsTHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIISIICTBHS U3 HUX.

B3aumHoe pacnosiokeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, NapaliebHble U
CKpeluBaromuecs npsmele. [Ipu3Haku ckpeuuparomuxcs npsaMbix. [lapannenbHOCTh NPAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleJbHbIE MpPSIMbIE B MPOCTPAHCTBE, MApaUIEIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MHpsMOW W MiockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHUE, n300paxenue ¢puryp. OCHOBHBIE CBOMCTBA MapaylICIbHOTO MPOEKTUPOBAHUSI.
N300paxkenue Guryp B napajuieqbHON MPOEKIMH. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YroJl
MEeXAy HpsIMBIMU B TIpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH: MapajuleNbHble IJIOCKOCTH,
CBOICTBa NapaJuleabHbIX IIOCKOCTeH. [IpocTeiinre npocTpaHCTBEHHbIE PUTYPBI HAa TIOCKOCTH:
TeTpad/p, Napajuieenune, NoOCTPOCHUE CEUEHUH.

[lepnieHqUKYISIPHOCTE  TIPSIMOM W TIJIOCKOCTH:  TIEPIICHAUKYISIPHBIC TIPSMBIE B
MIPOCTPAHCTBE, MpsAMbIE MapajUleibHble U MEPHeHIUKYISIpHble K IUIOCKOCTH, MpU3HAK
MEPIEHIUKYIISIPHOCTA NPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOW NEepHeHAUKYJIAPHON
miockoctu. OpTOroHalbHOE MpoeKTHpoBaHMe. llepneHaAuKyIsip U HAKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 MIOCKOCTH, MPOEKIHS (PUTyphl HA TUIOCKOCTb.
[TeprieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK NMEPIEHANKYIIPHOCTH ABYX IJIOCKOCTeH. Teopema
0 TPEX MEPNEHIUKYIISIPaXx.

VYTIabl B IPOCTPAHCTBE: YIoJl MEXAY NPAMOUN U TIIOCKOCTBIO, ABYTPAHHBIA YI0JI, TUHEHHBIN
YroJ JIBYIpaHHOTO yrija. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOWCTBA IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX M JBYT'PAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHMKN

Buzabl MHOrorpaHHMKOB, pa3BEpPTKa MHororpaHHuka. [Ipu3sma: n-yronpHas mnpusma,
npsiMasi U HakJIOHHAs MPU3MbI, OOKOBas M IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenumnern,
NPSIMOYTOJIbHBIM Mapajulesienune] W ero coWcTBa. KparTyaillime nyTM Ha NOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpancTBennas teopema Iludaropa. IMupamupa: n-
yroJibHasi MTUpaMua, MpaBuibHas U yceu€HHas nupaMubl. CBoiicTBa pédep U OOKOBBIX TpaHeit
MpaBUJIbHOM nupaMubl. I[IpaBuibHBIE MHOTOIpDaHHUKH: IMPAaBWIbHAs MpPU3Ma M IpaBUJIbHAs
nMpaMuia, mpaBuibHas TPEyroiabHas MUpamMuia U MpaBUIbHBIN TeTpasap, KyO. [Ipeacrapnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKAdAP U UKOCASP.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [lnomans GoxoBoi
MOBEPXHOCTU U TMOJHOW MOBEPXHOCTU MPAMOW MPU3MBI, IUIONIaJb OCHOBAHMM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans GOKOBONM MOBEPXHOCTH M MOBEPXHOCTH
MpaBUIILHOM TUpPaMUbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMU/IBI.

CummeTpusi B MOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUHU TPABHIbHBIX MHOTOTPAHHUKOB.
CummeTpusi B MpaBUIBHOM MHOTOTPAaHHUKE: CHMMETpUS NapajUIeNeNuNnea, CUMMETPHUs
MPaBUIIbHBIX MTPU3M, CHMMETPHUSI MPABWIILHON TUPAMUIBI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHble, COHANpaBJICHHbIE M MPOTUBOIOJIOXHO HANpPABJICHHbIE BEKTOpPHIL. PaBEHCTBO
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BEKTOPOB. JIeHCTBHUS C BEKTOpAMM: CJIOXKEHHWE U BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIbKHX
BEKTOPOB, YMHOXKEHHME BekTopa Ha uuciao. CBoiicTBa cioXeHUs BekTopoB. (CBoiicTBa
YMHOKCHH BCKTOPA HA YUCIIO. ITonsarue KOMIIJIaHAPHBIC BCKTOPLI. HpI/I3HaK KOMIIJIAaHApHOCTHU
Tpé€x BekTOopoB. [IpaBuino mnapawienenunena. Teopema O pPasjioKEHUH BEKTOpA MO TPEM
HEKOMIUIAHApHBIM ~ BeKkTOpaM. lIpsmMoyrosbHass cucremMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXAYy KOOpJAMHATAMM BEKTOpAa M KOOPAMHATAMHU TOYEK. YTOI
MEXy BekTopamu. CKalsipHOE MPOU3BEACHHE BEKTOPOB.

11 KJIACC

Tena ppamenust

TloustTus: MUWIMHAPHUYECKad MOBCPXHOCTb, KOHHYCCKAsA IMOBCPXHOCTD, C(l)epH‘-IGCKaX
MIOBEPXHOCTh, OOpasyrolue HoBepxHocTed. Tena BpalleHHs: LUIUHAP, KOHYC, YCEUEHHBIH
KOHyc, cdepa, map. BzaumHoe pacnoniokeHue cepbl U INIOCKOCTH, KacaTelabHasl MIOCKOCTh K
cdepe. M300paxeHue Ten BpalleHus Ha miockocTu. Pa3BépTka nunuHapa u konyca. Cummerpust
cdepsl 1 mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYTrOJIBHOTO
napauienenunena U ciaeactBus u3 He€. OObEM MpSIMOM M HAKIOHHOW TMPHU3MBI, IUIUHIPA,
nupamMuabl 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
cdepsl IIocKocThI0. [loHATHE MHOTOTpaHHUKA, OTTMCAHHOTO OKOJIO chepsl, chephl, BIUCAHHOU B
MHOTOTPaHHUK WJIH TEJIO BpalllEHUSI.

[Tmomank MOBEpXHOCTH IWIMHAPA, KOHYyca, Tuiomianas chepel U e€ yacteit. [logobue B
npocTpanctBe. OTHomIeHHE OOBEMOB, TUIOMIAJCH TMOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoGpazoBanue momobus, romoTeTus. PermieHune 3amady Ha IUIOCKOCTH C HCIOJB30BaHHEM
CTepEOMETPUYECKUX METOJIOB.

[locTpoeHne ceueHWt MHOTOIPAaHHUKOB M TEJ BpalleHHs: CEUYEHUS IHIMHIpA
(mapanyenbHO M TMEPIEHIUKYJISIPHO OCH), CEYEeHHs KOHyca (mapasuieJbHble OCHOBAaHUIO H
MPOXOJIAIINE Yepe3 BEpUIMHY), CEYCHHsI IIapa, METOJIbl MMOCTPOCHMSI CEYEHHI: METOJ CJeJOB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHHUS, METO]] IEPEHOCA CEKYILEH TIIOCKOCTH.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B npoctpancTBe. Onepanuu Hajl BEKTOpaMu. BekTopHOe yMHOXKEHHE BEKTOPOB.
CpoiicTBa BEKTOPHOTO yMHOKeHUA. [IpsMoyronbHas cucTtemMa KOOPAWHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxxenune Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOMA MpHU
pEIIeHUH TeOMETPUUECKUX 3a/1a4.

JBu:xeHusI B IPOCTPaAHCTBE

JIBuxkenuss mpoctpanctBa. OrtoOpaxkenus. [IBwkeHuss u paBeHCTBO ¢uryp. OOmue
CBOMCTBa JABI)KEHUH. BUIBI ABWKEHUN: MapalienbHbIA IMEepPeHOC, LEHTpajdbHas CUMMETpUs,
3epKaJIbHasi CHMMETpPHs], IOBOPOT BOKpYr mpsmoil. [IpeoOpazoBanus nogoous. [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 TPAXKIAAHCKON TO3MIMK  OOy4aromerocs Kak aKTHUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHUYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBJICHHH, NpPOLEAYp TPakKIaHCKOTO oO0IIecTBa
(BBIOOpBI, OMPOCHI M APYroe), yMEHUE B3aUMOJECWCTBOBATh C COLMAIbHBIMU MHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) maTrpnoTHYecKoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTh POCCUNMCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IIPOLUIOMY U
HACTOSIIEMY POCCHUIMCKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHUSIM POCCHUCKUX
MAaTE€MaTUKOB M POCCHUMCKOW MATEeMaTUYECKOMN IIKOJbI, UCMOJb30BAHUE ITHUX TOCTH)KEHUH B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEHl  pOCCHHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEJCHHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JNOCTHKEHUM HayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO;

4) acTeTYeCKOEe BOCIIMTaHME:

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

5) pusnveckoe BocnuTaHue:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa >KM3HHM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/0POBbIO (30pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OT/AbIXA, peryispHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPHU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIHHOCTHIO;

6) TpyaoBOe BOoCIUTAHME:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYO0JIIO0US, HHTEPEC K Pa3IU4HbIM cepam
npodecCHOHANBHOM NEesTeNIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HaHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4eckoMy oOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0JIOTHYeCKOe BOCIINTAHHE:

chOPMUPOBAHHOCTh IKOJIOTUYECKOW KYIbTYphl, TMOHUMAaHUE BIHUSHUSA COILMAIBHO-
SKOHOMMUYECKHX IIPOLIECCOB HA COCTOSHUE MPUPOJHONW M COLMAIBHOM Cpelbl, OCO3HAHUE
rII00ambHOTO  XapakTepa  OKOJIOTHMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU Ul pelIeHus 3a7ad B 00JacTU OKpYXKalollel cpe/bl, MIIaHuPOBaHUE
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI JIs1 OKPYKAIOLIEH Cpenpl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOH NMPAaKTHUKH, MOHUMAHHE MATEMaTHYeCKOW HAyKH Kak cepsl
YEJIOBEYECKOMN ACATEIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIHU,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTbH OCYILECTBIIATh IMPOEKTHYIO U MCCIIEI0BATEIBCKYIO AEATEIbHOCTh MHIUBHIYAIbHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHMBeEpPCAJIbHbIE YueOHbIE e CTBUS

Ba3oBble jornueckue aecTBUS:

BBISBJSITh U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHATHHM, OTHOIICHWA MEXAYy TIOHATUAMHU, (OPMYIUPOBATH OMPEICIICHHUS IOHSATHH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIM3a;

BOCTIpUHUMATDH, (OPMYIHPOBATh W TPEOOPa3OBBIBATh CYKJICHUS: YTBEPAUTEIBbHBIC H
OTpHUIIaTENbHBIE, €IUHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

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

JIeNIaTh BBIBOJBI C HWCIOJIE30BAHWEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CaAMOCTOSITENILHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTALMIO, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpaTh croco0 pemieHus Yy4eOHOW 3amaunM (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Haubosiee MOAXOIANIMM € Y4€TOM CaMOCTOSITENIbHO BBIJEJICHHBIX
KPUTEPHUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKU MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHI, (PUKCUpYIOIIHE MPOTUBOpEUYnE, NpoOIeMy, yCTaHABIMBAaTh HCKOMOE M JIAHHOE,
(bopMHpOBATh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENILHO  CIJITAHUPOBAHHBI  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTUYeCKOro OOBEKTa, SBIEHUS, IMPOLIECCa, BBIIBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaAMU;

CaMOCTOSITENIbHO (OPMYIUPOBATH 000OIIEHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIIEI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCA, a TAKKE BBIIBUraTh MPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISAT JIeUIIUTHI UHPOPMAIIUH, JTaHHBIX, HEOOXOAUMBIX JJIs OTBETA Ha BOMPOC U IS
pelIeHus 3a1a4H;

BBIOMpaTh MH(OpPMAIMIO W3 HCTOYHUKOB pa3UYHBIX THUIIOB, AHAIM3HPOBATH,
CUCTeMATU3UpPOBaTh W HHTEPHPETUPOBATH HMHGOPMALMIO pPA3NIUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHS;



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

OLICHUBATh HAAEKHOCTh HMH(OPMAIMM IO CaMOCTOSITEIBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe AeiicTBUSA

Oo0menne:

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

B X0Jie 00CYX/JIEHHUSI 3aJaBaTh BOTPOCHI IO CYIIECTBY OOCYXKIAeMOW TEeMBI, MPOOIIEMBI,
pCHIaCMOﬁ 3aaa4u, BBICKA3bIBAThb HACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMH JPYTUX YYaCTHUKOB Jauajora, oOHapyKMBaTh pa3jMuue U CXOJICTBO
TIO3UIIHIA, B KOPPEKTHOU (hopme popMyTUpOBaTH pa3HOTIIACHS, CBOM BO3PAKEHIS,

OpCACTABIATE PE3YJIbTAThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3ajad MpEe3eHTaluu U
0COOEHHOCTEHN ayIUTOPUH.

PeryasiTuBHbIEe yHUBeEpcabHbIe YUeOHbIE 1eHCTBHS

Camoopranuszanms:

COCTaBJIATh IUIaH, AJTOPUTM pELIEHHs 3aJadd, BbIOMpaTh CIOCOO peleHHs ¢ y4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUaHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, YIMOLMOHAILHBIA HHTEJICKT:

BJIa/IeTh HAaBbIKAMM II03HABATEIILHON pe(UIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PpE3yJAbTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HMKHYTh IPU PEIICHUH 3a/a4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HalIEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYAHOCTEH;

OLICHUBaTb COOTBETCTBME pE3ylbTaTa LEIM M YCIOBHUSM, OOBSICHATH IPUYMHBI
JOCTMOKEHUSI WM HEAOCTHXKEHHsI Pe3y/lbTaTOB JESATEIbHOCTH, HAXOJUTh OIIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUYalbHON pabOTHl IpU
pemieHMH y4yeOHBIX 3ajJa4, MPUHUMATh 1eJIb COBMECTHOM JIeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3alMl0 COBMECTHON paloThl, pacmpeneniaTb BHIbI paboT, IOroBapuBaThcs, 0OCYXKIATh
IpOIeCC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIIOACH;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (0OCyKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
LITYPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl M KOOPIMHUPOBATH CBOU JECUCTBUS C
JIPYrUMHM 4I€HAMH KOMAaHJbl, OLIEHUMBaTh KAayeCTBO CBOEro BKJIaJa B OOLIMIM MpPOAYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.



HNPEIMETHBIE PE3YJIBTATbBI

K koniy 10 kjaaccaoOydaronuiicss HAyqIuTCs:

CBOOOJHO ONIEPUPOBATH OCHOBHBIMH TIOHSATHSIMU CTEPEOMETPHU MPHU PEIICHUU 3a/1a4 U
MIPOBEJCHUU MaTEMATUYECKUX PACCYKICHHIA;
MPUMEHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX TMPH  PEIICHUU
r€OMETPUUECKUX 33/1a4;
KJIaccu(UIMPOBATh B3aMMHOE PACIIONIOKEHUE TPSMBIX B MPOCTPAHCTBE, TNIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;
cBOOOJTHO OMEPUPOBATHh MOHATHSIMH, CBSI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMH B TTPOCTPAHCTBE, MEXKTY TTPSIMOU U TUIOCKOCTBIO;
CBOOOHO OTIEPUPOBATH TIOHATHSMH, CBI3aHHBIMH C MHOTOTPAaHHUKAMH;
cBOOOJTHO pAacIo3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHHKOB (TpU3Ma, MUPaMU/a,
MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);
KJIacCU(HUITMPOBATH MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS IS KJlacCU(PHUKaINU;
CBOOOJHO ONEPHUPOBATH TIOHATUSMH, CBS3aHHBIMH C CEYCHHEM MHOTOTPAHHUKOB
IJIOCKOCTBIO;
BBITIOJIHATH MApaJUIeNIbHOE, LIEHTPAJIbHOE U OPTOrOHAIBHOE IPOEKTUPOBaHUE GUTyp Ha
TUTOCKOCTD, BBITIONHSATH N300paykeHus PUTYp Ha TIOCKOCTH;
CTPOUTH CEYCHHSI MHOTOT'PAHHHUKOB Pa3IMYHBIMHA METOJ/JaMH, BBITIOJNHATEH (BBIHOCHBIC)
IJIOCKAE YEePTEXKU M3 PUCYHKOB TPOCTHIX OOBEMHBIX (GUTYp: BHUJ CBEpPXy, COOKY,
CHU3Y;
BBIYMCIATh IUIOIIAAM [OBEPXHOCTEW MHOTOIPAaHHUKOB (Mpu3Ma, MHpaMUia),
reOMETPUUECKUX TeJl C MpUMEHEHHEM (popmyI;
CBOOOJHO OMNEPUPOBATh MOHATUSMU: CHUMMETPHUS B TMPOCTPAHCTBE, LEHTP, OChb U
IJI0OCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (QUTYPHI;
CBOOOJHO OINEpPHPOBATh MOHITHIMH, COOTBETCTBYIOIIUMU BEKTOPaM M KOOpAUHATAM B
MIPOCTPAHCTBE;
BBITIOJIHATH ACUCTBUSI HAJl BEKTOPAMU;
pemarh 3aJa4d Ha JI0Ka3aTeIbCTBO MAaTEMaTHYEeCKUX OTHOUICHHH M HaXOXICHHE
F€OMETPUYECKUX  BEJIMYUH, [PUMEHSS HW3BECTHbIE METOIbl MpPHU  pElICHUU
MaTeMaTHYeCKUX 3a7a4 MOBBIIIEHHOTO U BRICOKOTO YPOBHS CIIOKHOCTH;
MPUMEHSTH MPOCTEHIIINE MPOrPAMMHBIE CPEAICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKUX 3aay;
W3BJICKATD, peoOpa3oBLIBATh u UHTEPIPETUPOBATD uHdopManuo 0
MIPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (UTypaX, MPEACTABICHHYIO Ha YepTexax u
PHUCYHKAX;
MPUMEHATh TOJNydeHHbIE 3HAHUS Ha TMpaKTUKe: CpPaBHMBAThb M aHAIU3UPOBATh
peallbHbIE CHUTYalluH, MPUMEHSTh W3YUEHHBIE MOHSATHS B MpOIEcCe MOMCKA PEIICHUS
MaTeMaTH4ecKu cHOPMYTUPOBAHHON MPOOIEMbI, MOACTUPOBATh PEaTbHbIE CUTYAIMH
Ha S3BIKE TEOMETPUH, HCCIENOBAaTh TOCTPOCHHBIE MOJETH C HCIOJIb30BaHUEM
TeOMETPUUECKUX TMOHATHII W TeopeM, ammapara anreOpbl, perarb MpaKTHYeCKue
3a/1a4d, CBSI3aHHBIE C HAXOXKJICHHUEM F€OMETPUUECKUX BEJINYMH;
MMETh TpEACTaBIeHUS 00 OCHOBHBIX JTamax pa3BUTHS T'€OMETPHHM KaK COCTaBHOM
gacTu (pyHIaMeHTa pa3BUTHS TEXHOJIOTUH.
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K konmy 11 kinaccaoOydaronuiics HayIuTCs:

cBOOOJTHO OTIEPUPOBATH MOHATUSAMH, CBSA3aHHBIMU C IIMJIMHIPUYECKON, KOHUYECKON U
cepruuecKoil MOBEPXHOCTIIMU, OOBACHATH CIIOCOOBI TOJTyYCHHUS

ONEpUPOBATh MOHATUSMM, CBA3AHHBIMU C TEJaMH BpALIEHMS: LUJIMHAPOM, KOHYCOM,
cdepoii u mapom;

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

KJIaccu(UIMPOBATH B3AUMHOE PACIIOJIOKEHHE CHEephI U TNIOCKOCTH;

BBIYMCIIATh BEIMYMHBI 3JIEMEHTOB MHOTOTPAaHHMKOB M TeJl BpalleHUs, OOBEMBI U
IUIOLIAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BPALICHUS, T€OMETPUUYECKUX Tell C
MpUMEHEHUEM (POpMYIT;

CBOOOJHO ONEPUPOBATH MOHSATUSAMH, CBA3AHHBIMH C KOMOWHALUMSAMU TEJ BPALICHUS U
MHOTOTPAaHHUKOB: MHOTOT'PAaHHUK, BIHMCAHHBIN B cpepy M ONUCAHHBIM OKOJO cepsl,
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 IMPOCTBIX 00BEMHBIX (UTYpP: BUJA CBEPXY, COOKY, CHHU3Y, CTPOUTH CEUECHHUS
TEJ BpalleHHUs;

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

cBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATh ONEPALUU 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/1a 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, HeHTPAIbHON CUMMETPHH, 3€pKAIbHOW CUMMETPHH, IIPU 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 CEUEHHM: METOJ| CIEJO0B, METOJl BHYTPEHHEIrO
IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIIEH MJIOCKOCTH;

JOKa3bIBaTh NT€OMETPUUECKHUE YTBEPKICHHUS,

NPUMEHATh TeoMeTpuYecKue (akThl Ui pelIeHUs] CTEepPeOMETPUUYECKHX 3ajad,
MIPEIIOIAralOINX HECKOJIBKO IIAroB PEIICHHUs, €CIIN YCIOBUS IIPUMEHEHUS 3aJaHbl B
SIBHOU U HEesIBHOU (hopMme;

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

NPUMEHATh IOJIYYEHHbIE 3HAHHUA Ha I[IPaKTUKE: CpaBHUBATh, AHAJIU3UPOBATH U
OLICHUBATh PEajbHbIE CUTYAllUH, IPUMEHATh U3YUEHHbIE TOHATHS, TEOPEMBI, CBOMCTBA
B IIpolecce IOMCKAa peIIeHHs] MaTeMaTu4ecku CcHOopMyIHMpOBAaHHON MPOOIEMBI,
MOJIENIUPOBATh PeajbHbIE CUTYAIlMH HA S3bIKE [€OMETPHUH, UCCIEN0BATh MOCTPOCHHBIE
MOJIENI C HCIIOJIb30BAHMEM I€OMETPUYECKUX MOHITUM M TEOpeM, ammapara ajireopsl,
pelaTh MpaKTH4YEeCKUE 3a/1a4M, CBSI3aHHbIE C HAXOKIECHUEM M€OMETPUUECKUX BEJINYUH;
UMETh MpEACTaBICHUSI 00 OCHOBHBIX 3Tamax pa3BUTHs T€OMETPUU KAaK COCTaBHOMN
JacTu pyHIaMEHTa Pa3BUTHS TEXHOJOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne /it HanmMeHoBaHMe pa3je/ioB U TeM DJIeKTpPOHHbIe (LM (POBbIE)
NPOrpaMMmblI KosnuuyectBo 1yacos o0pa3oBaTe/ibHbIE pecypchl
1 BBenenne B ctepeoMeTpuio 23
9 B3anMHOE€ pacnoiokeHue npsIMbIX B 6
MIPOCTPaHCTBE
3 [TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN B 3
MIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSIMBIX U o5
IIJIOCKOCTEHN B IIPOCTPAHCTBE
VYTIBl 1 pacCTOSTHUS 16
MHororpaHHuKH 7
BekTops! B mpocTpaHcTBE 12
3 [ToBTOpEHwUE, O606H1€HI:IG u 5
cucTeMaTH3alys 3HaHUi
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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11 KVIACC

N /it HaumeHoBaHue pa3iejioB U TeM DJIeKTpOoHHbIE (HHU(PPOBBIE)
NMPOrpaMmblI KoauuecTBo yacoB o0pa3oBaTejibHbIE PeCYypPChI
1 Ananutuyeckas TeOMeTpHst 15
5 [ToBTOpEHwUe, O606HI€HI:IC u 15
CUCTeMAaTH3aIlis 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9
KPYTJIBIX TEJ
6 JIBroxeHust 5
7 [ToBTOpEHwUE, O606H1€HI:IG u 17
CUCTEMaTH3aIus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
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nox pexn. Ilononsckoro B.E

e Marematuka. ['eomerpus. 11/ Mep3nsak A.I'., Homuposckwii [I.A., [TomsikoB B.M.

nox pexn. Ilononsckoro B.E
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