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['eomerpust siBasieTcss OJHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHErO
oOuiero oopa3zoBaHusl, TaK Kak 00eCreynBaeT BO3MOKHOCTb U3YUYEHUS TUCLUTLIINH
€CTECTBEHHO-HAYYHON HANpPABIEHHOCTH M MPEAMETOB T'yMaHUTApPHOIO LHUKIIA.
[TockonpKy  JIOTUYECKOE  MBILUIEHHE,  (QOpMUpYEMOE€  TIpU  HU3yYEHUU
0Oy4arONIMMUCS TOHATUIHBIX OCHOB I'€OMETPHUH, IIPH JI0KA3aTeIbCTBE TEOPEM U
MOCTPOEHUH LIETIOYKU JIOTUYECKUX YTBEPKAECHUMN MPU PEUIEHUU FeOMETPUYECKHX
3a/a4, YMEHHWE BBLIBUIATb M ONPOBEPrarb THIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl IIPU PELICHUM 33/a4 €CTECTBEHHO-HAYYHOT'O LMKJIA, B YaCTHOCTH
(dbuznyecKkux 3aaad.

Llens ocBoeHUs1 mporpaMmMbl y4eOHOro Kypca «l'eomeTpus» Ha yriyOJeHHOM
YpOBHE — pa3BUTHE HHAWBUIYAIBHBIX CIIOCOOHOCTEH OOyyaroumxcs Mmpu
U3YYCHUH T€OMETPHUH, KaK COCTaBIISIONICH MpeaMeTHON obnactu «Maremaruka u
uHpopMaTtuka»  depe3  oOeclieueHHe  BO3MOXKHOCTU  MPUOOPETEHUS |
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW U JIEUCTBUM,
cnenuUIHBIX TEOMETPUH, U HEOOXOMUMBIX ISl YCIIENTHOTO MPOPECCHOHATBHOTO
o0pa30BaHuUs, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpyopuTeTHBIMU 3aJlayaMu Kypca T'€OMETpUUM Ha YIUIYyOJICHHOM YpPOBHE,
PaCIIMPSAIONIMMH U YCUIMBAIOIIKUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

pacIIMpeHre MPEACTABICHUS O T€OMETPUM KaK 4aCTH MHPOBOM KYJIbTYPhI U
(dbopMHUpOBaHNE OCO3HAHUS B3AUMOCBSI3H T€OMETPHUH C OKPYKAIOIITIM MUPOM;

dbopMupoBaHUE TMpPEACTaBICHUS] O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEUIIMX MAaTEeMaTUYECKUX MOJENAX, MO3BOJSIOIIMX ONUCHIBATH U H3y4YaTh
pa3HbIe SBJIEHUS OKPY>KAIOIIETr0 MUpa, 3HAHUE MOHATUHHOTO anmnapara 1o pa3zieiy
«CtepeomeTpus» yueOHOro Kypca reOMETpHH;

dbopMupoBaHHe  yMEHUS ~ BIaJ€Th  OCHOBHBIMH  MOHSATHSMH O
NPOCTPAHCTBEHHBIX (PUTypax W UX OCHOBHBIMU CBOMCTBaMHU, 3HAHHE TEOPEM,
bopMyn M yMEHHE HUX NPHUMEHSTh, YMEHHs J10Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHbIE CIOCOOBI pELIEHUS 3a/1aY;

dbopMupoBaHrE YMEHUS pacro3HaBaTh Ha YEPTEKax, MOJEISAX U B PealbHOM
MUpPE MHOTOIPAHHUKH W Tejla BpAILICHUS, KOHCTPYHPOBATH TIE€OMETPUUYECKHE
MOJIENH;

(bopMHpOBaHHE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO IOCTPOCHHUS
MaTeMaTHYECKUX TEeOopHil, (popMHpoBaHNE MOHUMAHUS POJIM AKCUOMATUKU IPH
IPOBEACHUN PACCYKIACHUM;

dbopMupOBaHHE yYMEHHS BIAJEThb METOJAaMHU J0Ka3aTeJbCTB U aJrOPUTMOB
pelIeHns, YMEHUSA MX NPUMEHSTh, MPOBOAUTH JIOKA3aTEIbHBIE PACCYKICHUS B
XO/JI€ PEIICHHs CTEPEOMETPUUECKUX 33/1a4 U 3a/1a4 C IPAKTUYECKUM COAEPKaHUEM,
dbopMupoBaHHE TPEACTABICHHUA O HEOOXOIMMOCTH  JIOKa3aTelbCTB  IPH



000CHOBaHUY MaTEMaTUYECKUX YTBEPXKICHUN U POJIM aKCUOMATHKHU B MPOBEJCHUHU
JeTYKTUBHBIX PACCYKICHUM;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEUICKTYalbHBIX © TBOPYECKHUX
crocoOHocTe 00ydaronuxcs, No3HaBaTEIbHOM aKTUBHOCTH, UCCIEAOBATEIbCKUX
YMEHHM, KpUTUYHOCTHU MBIIUICHUS, THTEPECA K U3YUCHUIO T€OMETPUU;

dbopmupoBaHre (PYHKITMOHATIEHON TPAaMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHHUSI paclo3HaBaTh TMPOSBICHUS TEOMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEabHBIX KU3HEHHBIX CUTYyalMsIX U MPU U3YYEHUU JPYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIUPOBAHUSl PEANbHBIX CUTyallUid, HCCIEAOBAHUSI TOCTPOEHHBIX MOJIEIEH,
MHTEPIPETAIMU TTOJIYYCHHBIX PE3yJIbTATOB.

OCHOBHBIMM COJIepKaTEIbHBIMU JMHUAMH Y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBustorcs: «lIpsiMmple W IUIOCKOCTM B IPOCTPAHCTBER,
«MHororpannukn», «Tema BpameHus», «BekToppl H  KOOpPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T€OMETPUU Ha YIIIyOJICHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHUTCSI KO BCEM COJIEP)KATEIbHBIM JMHUSAM Y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTMUYECKUX yMEHUH  pacrmpejienserca He  TOJbKO IO
coJiep KaTesIbHbIM JIMHUSIM, HO U 110 rogam o0yuenus. Cojaepkanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yiibTaram ocBoeHust denepanbHoil padboueit
MPOTPaMMBI, PACHPENCICHHBIM IO TOoJaM OOy4YeHHSs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOTIPOCAM O0yYarOIIHecs
oOpamiajiucb  HEOJHOKpPaTHO. TO  TO3BOJISIET  OpPraHU30BaTh  OBJIAJICHUE
F€OMETPUYECKUMU MOHSATHUSIMHU U HaBBIKAMHU MOCJIEIOBATEIILHO U MOCTYIATENIBHO, C
COOJTI0/IEHNEM TPUHIIUITA TPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN O0YYaIOUXCs, PACIIUPSS U YIIIyOJIsis
ec, o0pa3ys NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K U3y4EHUIO TEOMETPHUH HA YTIyOJICHHOM YPOBHE MO3BOJISET:

co3gatb ycnoBus g guddepeHnmanum  00ydeHHS, MTOCTPOCHHS
WHAUBUIYAIbHBIX  00pa3oBaTENbHBIX MporpamMMm, OOECIeUnuTh YIIIyOJICHHOE
U3y4YeHHE FreOMETPHUH KaK COCTaBJstolIel yueOHoro nmpeamera «MaTteMaTukay;

MOJITOTOBUTHh OOYYAIOIIUXCS K MPOAODKCHUIO H3YYEHUS MAaTEMaTHUKH C
y4eToM BbIOOpa Oyayiiei mpodeccuu, obecrieurBas MPEEMCTBEHHOCTh MEXKIY
o01muM 1 npodeccuoHanbHbIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «['eomerpus» Ha yriayOJEeHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kitacce — 102 ygaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COILEPXAHUE OBYYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTepeoMeTpUM. Touka, mnpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATMYECKOM IOCTPOEHUU CTEPEOMETPUM:
AKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEpPECEKarOLInecs,
IapajulesIbHble MU CKpelIMBarolmuecss npsmble. [Ipu3Hakum CcxpemumBaromumxcs
npsaMbIX. [lapamienbHOCTh IPSMBIX U IJIOCKOCTEN B MIPOCTPAHCTBE: MapaliebHbIE
IPSAMBIE B MPOCTPAHCTBE, MAPALIETBHOCTh TPEX NPAMBIX, MAPATUIETIBHOCTD IPSIMOM
U 1ockocTH. [lapannenbHoe W LEHTpalIbHOE MNPOEKTUPOBAHUE, H300pAKEHUE
¢uryp. OcHOBHbIE CBOWCTBA MapajIeNbHOIO NpoeKTHUpoBaHus. M300paxeHue
¢buryp B mapayuiesibHOW MPOEKIUU. YTIbl C COHANPABIECHHBIMU CTOPOHAMHU, yTOJ
MEXKy NMPAMBIMHU B MPOCTPAHCTBE. llapamienbHOCTh MIIOCKOCTEN: MapaslielibHbIE
IJIOCKOCTH, CBOMCTBA IapajuIesIbHbIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UTYphl HAa IUIOCKOCTH: TETpas’Ap, MNapajliesienumnes,
IOCTPOCHUE CEYEHUM.

[leprieHIUKYISIPHOCTh OPSIMOM M TJIOCKOCTH: MEPIICHIUKYIISIPHBIE MPSMbIE B
IIPOCTPAHCTBE, NPSAMBIE NAPAJUICIABHBIE W MEPHECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIIPHOCTH MPSAMOM M IUIOCKOCTH, TeopemMa O IpsAMOU
NEepPHEHIUKYJIIPHON MJIOCKOCTH. OpTtoronansHo€ MIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT OpsIMOM 10  IUIOCKOCTH,  HPOEKIUs  (QUryppl Ha  IUIOCKOCTb.
IleprieHIUKYJISIPHOCTh  IIJIOCKOCTEH:  NPU3HAK  IEPHEHIUKYJSIPHOCTH — JABYX
miockocTel. Teopema o TpEX NEePHNEHIUKYIIAPaX.

Yriael B NPOCTPAHCTBE: YroJl MEXKAY NPSMOW M IUIOCKOCTBIO, ABYIPAHHBIN
yTOJI, TMHEWHBIA YroJl IBYTPAHHOIO yria. TpeXrpaHHbId U MHOTOTPaHHBIE YTJIBL.
CBoiiCTBa IUUIOCKHX YIVIOB MHOTOTpaHHOro yria. CBONCTBA IUIOCKHX U
JIBYTPAHHBIX YIJIOB TPEXI'PAHHOTO yria. TeopemMbl KOCMHYCOB M CHHYCOB IS
TPEXTPAHHOTO yrJa.

MHororpaHHuKH

Bubl MHOTOrpaHHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yronbHas
npu3Ma, npsMas 1 HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, nOpsMOYTOJbHBIM  IMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparuaiimme 1yt Ha DIOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oiepa.
[IpoctpanctBennas TeopeMa Iludaropa. I[lupamupa: n-yronpHas mnHpaMuna,
npaBWwibHas W yceuC¢HHas nupamuiabl. CBoiicTBa pebep M OOKOBBIX TpaHei
MpaBWJIbHOW nupamuibl. [IpaBriIbHbIE MHOTOIPAHHUKH: IPAaBUJIbHAS IIPU3Ma U



MpaBWJIbHAs MNUpPAMHA, MPAaBUIbHASA TPEYroJibHas MNUpPaMHAA M TPaBUIIbHBIN
TeTpa’ap, kyO. IlpencraBieHuve o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
TOJIEKA’P U UKOCABP.

Brluncnenue 5SI€MEHTOB MHOTOTPAHHUKOB: peOpa, AWaroHaid, YIJbl.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOM TOBEPXHOCTH TMIPSIMOM IPHU3MBI,
IIoaJb OCHOBAaHUW, TeopeMa O OOKOBOM TOBEPXHOCTH MPAMOW MPHU3MBI.
[Inomaas OOKOBOM TMMOBEPXHOCTH M TMOBEPXHOCTU TMPABWIBHOW MUPAMUIBI,
TeopeMa O IUIOIIA YCEYCHHON MUPaMU/IbI.

CumMmeTpusi B MNPOCTPAHCTBE. DIJIEMEHTbl CHUMMETPUM  MPABUIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsI B TMPAaBWIBHOM MHOIOTPAHHUKE: CHUMMETPUs
napajiesieliunea, CUMMETPHUSI TPABWIBHBIX IPU3M, CHUMMETPUS MPABUIBLHON
APaAMHUIBL.

BekTOpbI H KOOPpAMHATHI B IPOCTPAHCTBE

[ToHsTHA: BEKTOpP B MPOCTPAHCTBE, HYJEBOM BEKTOP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIE, COHAIIPABJIEHHBIE U  IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOpaMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHUE BEKTOpa Ha
yucio. CBOMCTBa CIOKEHHSI BEeKTOpoB. CBOKMCTBA YMHOKEHUSI BEKTOpPA HA YHUCIIO.
[ToHaTHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3noKEHHMM BEKTOpa IO TPEM
HEKOMIUIAaHApHbIM  BekTopam. lIpsiMoyrosibHass  cucrema  KOOpJAMHAT B
npoctpancTBe. Koopaumnatel BekTopa. CBs3b MEXKIYy KOOpJIUHATAMHU BEKTOpA U
KOOpAMHATAaMU TOYEK. YTOJd MEXIy BekTopamu. CKalsgpHOE MpPOU3BEIAECHUE
BEKTOPOB.

11 KJIACC

TeJsia BpameHust

[loHsATHA: WIMHIPUYECKAss TOBEPXHOCTb, KOHHUYECKAsl MOBEPXHOCTD,
chepuueckas IMOBEPXHOCTb, oOOpasyrwlue noBepxHocTel. Tema BpalieHus:
HWIMHIpP, KOHYC, YCEUCHHBIM KOHYyC, cdepa, map. B3aumHoe pacnosoxeHue
chepbl U IUIOCKOCTH, KacaTelibHasi IUIOCKOCTh K cepe. M3o00paxenue ten
BpalleHUs] Ha IUIOCKOCTU. Pa3BepTka nunuuapa U konyca. Cummerpusi cepbl u
niapa.

O6beM. OcHOBHBIE CBOMCTBa 00BEMOB Teil. Teopema 00 o0O0BEME
MPSAMOYTOJIBHOTO Mapajulesienuiena U ciaeactBus u3 Hee. OObeM npsAMod M
HAKJIOHHOM NpU3MBbl, WIKHIPA, MUpaMHUIbl U KOHyca. OObEM IIapa U MIapOBOTO
CETMEHTA.

KoMOuHanuu Ten BpamieHuss ¥ MHOrorpaHHukoB. IIpu3ma, BhucaHHas B
HWIMHIpP, ONHUCaHHAs OKojJo IiuHApa. Ilepecedyenue cdepbl u mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocteto. IloHATHE MHOroOrpaHHuka,



OMHCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPaHHUK WU TeEJO
BpalLlCHUS.

[Tnomane MoBEpXHOCTH LWIMHJIpPA, KOHYca, Iulouianb chepsl U €€ vactel.
[Togobue B mpocrpancTBe. OTHOLIEHHWE OOBEMOB, IUIONIAJEH MOBEPXHOCTEM
noao0HeIX Quryp. IlpeoOpazoBanue mnonodusi, romoreTusi. Pemienue 3agau Ha
IJIOCKOCTH € HUCIIOJIB30BaHUEM CTEPEOMETPUUECKUX METOMIOB.

ITocTpoeHue ceyeHuii MHOIOTPAHHUKOB U TEJI BPALIECHUS: CEYEHUs LIWJINHIPA
(mapamienbHO M NEPHEHAMUKYJISIPHO OCH), CEYEeHHMs KOHyca (MapajuieibHble
OCHOBAHMIO U IIPOXOJIALIME YEpe3 BEPIIHUHY), CEUEHHS 1apa, METOIbl IIOCTPOCHHUS
CEYEHUI: METOJ CIEA0B, METOJ BHYTPEHHErO IPOEKTUPOBAHMS, METOJ IEPEHOCA
CEKYIIEH TIIOCKOCTH.

BeKTopsbI M KOOPAMHATHI B IPOCTPAHCTBE

Bekroper B mpoctpanctBe. Omnepaumm Hajx BekTopamu. BekTopHoe
YMHOXXEHHE BeKTOpoB. (CBoOWCTBa BEKTOPHOrO yMHOXEHHUs. IIpsimoyronpHas
cUCTEMA KOOpAMHAT B IIpocTtpaHcTBe. Koopannarsl Bekropa. PasznokeHne Bekropa
no 6asucy. KoopAMHATHO-BEKTOPHBIM METOJ MPU PEIIEHUHU T€OMETPUYECKUX
3azay.

JIBHKeHMSI B IPOCTPAHCTBE

JBrmxenuss npoctpancTBa. OtoOpakeHus. JIBMKEHUS M PaBEHCTBO (UTYp.
OOmue cBoicTBa MBIKCHHWN. Buubl [BIWKEHUN: TapaljIeNbHBIA TEPEHOC,
LHEHTPAJIbHAsE CUMMETpUS, 3€pKajbHasi CUMMETpPHs, ITOBOPOT BOKPYI IPSMOM.
[IpeobpazoBanus nogodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHUSl» (YIJIYBJEHHBI YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDHI

1) rpaxkaanckoe BocIMTAHHE:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMKU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TpaxIAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICHCTBOBAaTh C COIMAJBLHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C HUX
GYyHKIHUSIMHU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpPMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW MIECHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIIEMY POCCHUMCKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JTOCTHKEHUSAM POCCUMCKUX MATEMATHKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAHUE ATUX [OCTIDKCHHM B JPYyTUX HayKax, TEXHOJIOTHsX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUICKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IOBEICHUS, CBSI3aHHOIO C MPaKTUYECKUM
OPUMEHEHUEM JOCTH)KCHUN HAyKHh U JEATEIbHOCTBIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3cTeTn4YecKoe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BOCIUTAHUE:

chOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKUe 3HAHUS B
MHTEpECcax 310pOBOro U 0€30M1acCHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE TMUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUN U
OTIIbIXa, PETyJsipHas (GU3MYecKasi aKTHBHOCTH), (PU3NIECKOE COBEPIIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AEATEIBHOCTHIO;

6) TpynoBO€E BocniuTaHUE:

TOTOBHOCTh K TpYIy, OCO3HaHUE IIEHHOCTH TPYAOIIOOUS, HHTEpPEC K
pasnmuuHbiM  cepam  TIPOdECCUOHAIBHOM  JIESITEIbHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpUIaTh OCO3HAHHBIM BBHIOOD
Oynymel mnpodeccnrt U peamu3oBBHIBATH COOCTBEHHBIC IJKU3HCHHBIC IUIAHBI,
FOTOBHOCTh W CIIOCOOHOCTh K  MAaTeMaTHUYeCKOMy  OOpa3oBaHHIO U



caMO00pa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYAaCTHUIO B PEIICHUH MPAKTUYECKUX 33]1a4 MaTEMATUYECKON HAIIPABICHHOCTH;

7) 3K0J10THYECKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTh  IKOJIOTUYECKOM  KYJNbTYpbl, TOHHUMAaHWUE BIUSHUSA
COLIMAJIBHO-DKOHOMHMYECKHUX MPOLECCOB HA COCTOSIHUE NMPUPOJHOM U COLUAIBHON
Cpelibl, OCO3HaHHE TJI00AIILHOTO XapaKTepa dKOJOTUYECKUX MPOOJIeM, OpUECHTALIHS
Ha TNPUMEHEHHE MATeMAaTHMYEeCKUX 3HAHMM [UIsl penieHus 3agad B 00JacTu
OKpY’Karollleld cpefpl, IJIAHUPOBAHUE IIOCTYIIKOB M OLEHKH HX BO3MOYKHBIX
MOCJICICTBUI 1T OKPY2KAIOIIEN CPEbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMUPOBAHHOCTb MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM M OOILECTBEHHOW  NPAKTUKH, MNOHUMaHUE
MaTeMaTU4YeCKOM HayKH Kak c(epbl UYeJOBEYECKON JEeSTENbHOCTH, STallOB €€
pPa3BUTUS M 3HAYUMOCTH JUISI PA3BUTHSl LMBUJIM3ALMHU, OBJIAJACHUE S3bIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MUPA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U HCCIIEIOBATENbCKYIO JESATEIbHOCTh
WHJIMBUAYAJILHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

Ba3oBble JijoruuyecKkue JelicTBUA:

BBISIBIIATH M XApPaKTEPU30BATh CYIIECCTBEHHBIC IMPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXIy TMOHIATUSIMU, (DOPMYIUPOBATH
OTIpeJICICHNs TIOHATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(UKaIuy,
OCHOBAHMSI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (OpMyJIuMpoBaTh U  MNPeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAMUTEINbHBIE U OTPULATENbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISAITH MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEYUS
B (pakTax, MaHHBIX, HAOMIOJIEHUAX W YTBEPKACHMSX, MpeJiaraTh KpPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3AaKOHOB JIOTMKH, JCAYKTUBHBIX H
MHAYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIFOUCHUH 10 aHAJIOTUH;

IIPOBOJAUTH CAMOCTOSITEJIBHO JOKA3aTEJIbCTBA MATEMAaTUUYECKUX YTBEPKICHUN
(IpsiMbI€ ¥ OT MPOTHUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJIBI;

BBIOMpATh CMOCO0 pemieHns y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pelIeHUs, BbIOMpaTh  HamOoOJee  MOAXOIAIUMH C  YUYCTOM
CaMOCTOATENLHO BbIIEJIEHHBIX KPUTEPHUEB).

ba3oBrble uccienoBarebcKue 1eUCTBUA:



HCIIOJIb30BaTh BOMPOCHI KaK HCCICI0BATEIbCKU HHCTPYMEHT TO3HAHMUS,
dbopMynIHpoBaTh  BONPOCHL,  (UKcHpyIOIIME  MPOTHBOpEuYHe,  IMpodieMy,
yCTaHABJIMBaTh HMCKOMOE W JaHHOE, (DOPMHUPOBATH THUIIOTE3y, apTryMEHTHPOBATH
CBOIO ITO3HUIINIO, MHCHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHKEC
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOro 00BEKTa, SBICHHUS, TPOIECcCa,
BBISIBIICHHIO 3aBUCHUMOCTEH MEXy 00BEKTaMH, SIBIICHUSAMU, ITPOIICCCAMU,

CaMOCTOSATEILHO (POPMYIMPOBATH OOOOIICHHUS M BBIBOJBI IO PE3yJIbTaTaM
MPOBEJICHHOTO  HAONIOJICHUS, WCCIIECOBAHUSA, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMpOIecca, a TakKkKe BbIABUTATh
IPEITOIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nungopmanmeii:

BBISBJIATH JAeUIHUTH MH(POpMAIMH, TaHHBIX, HCOOXOAUMBIX JIJII OTBETa Ha
BOIIPOC | JIJIS pEIISHUs 3a]1a4H;

BBIOMpATh MHOOPMAITUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAITU3UPOBATh,
CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH WH(DOPMAIIUIO PA3IHYHBIX BUIOB W
dhopmM IpeaCcTaBICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIHIO, MPEJACTaBIATh €¢ B Pa3IudHBIX (popmax,
WILTIOCTPUPOBATh TpaUUECKH;

OIICHHBATH HaJIC)KHOCTh uHbOopMaIuu 110 CaMOCTOSITEIILHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe eiicTBHS

Oo0menue:

BOCIIPUHHUMATH U (DOPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMHU U
aeJIsiMn O6IIICHI/ISI, JACHO, TOYHO, TPaMOTHO BbIpAKaTb CBOIO TOYKY 3p€HI/I$I B
YCTHBIX N IIMCBMCHHBIX TCKCTAaX, AdaBaThb ITOACHCHHUA IIO XOI[y pel_HCHI/IH 3aJa4du,
KOMMCHTHPOBATH HOHy‘IeHHHﬁ pCSYJ'IBTaT;

B XOJIe OOCY’KJIEHUsI 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYX IaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3ada4dd, BBICKA3bIBaTh HWJACH, HAICIICHHBIC Ha IIOHUCK
pGH_IeHI/Iﬂ, COIIOCTABJISITH CBOU CY)KI[GHI/IH C Cy>KI[€HI/I5[MI/I I[pyFI/IX y‘-IaCTHI/IKOB
auainora, oOHapY>KUBAaTh Pa3IMuMe W CXOJACTBO TO3UIMH, B KOPPEKTHOU (dopme
(hopMyJIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

HpeJICTaBHSITB pe3yHBTaTBI peIH€HI/I$I 3a1a4iu, BKCHepI/IMeHTa, HCCJICA0OBAaHUs],
MIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (POpMAT BBICTYIUIEHHS C YYCTOM 3aj]iay
MPE3EHTAIMN U OCOOEHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIC YHUBepCaJIbHbIe yUeOHbIE 1eiiCTBUA
Camoopranmsanus:



COCTAaBJISAThH IIJIaH, AJITOPUTM PEIICHUS 3a/layH, BRIOUPATh CIOCOO peIieHus C
Y4E€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
1 KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUeTOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBHbIN HHTEJJIEKT:

BJIAJETh  HABBIKAMM  IO3HABATENBbHON  peJeKcHud KaKk  OCO3HAHMS
COBEpIIAEMBIX JACHCTBUIN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAAECTh
croco0amMu CcamMONPOBEPKHU, CAMOKOHTPOJS MpoIecca M pe3yibTaTa perieHUs
MaTEMaTHYE€CKOM 3a]1a4H;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BOSHUKHYTh MPU PEIICHUU 3a/1auu,
BHOCUTH KOPPEKTHUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJU U YCIOBUSM, OOBSICHATH TPUUUHBI
JOCTHKEHUS WIM HEJOCTH)KEHUSI Pe3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OLINOKY,
JaBaTh OIIEHKY MPUOOPETCHHOMY OTIBITY.

CoBMmecTHAasl 1eATEJIBHOCTD:

MOHUMATh U HCMOJBb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUAYaJIbHOU
paboThl MpU pEUIeHUH Y4YeOHBIX 3aJay, NpPUHUMATh I1eJib COBMECTHOMU
NEeSATENbHOCTH, IJIAHUPOBATH OPraHU3AI[MI0 COBMECTHOW pabOThI, pacrpeiessiTh
BUJBI pabOT, JOTOBapuBaThbCsi, OOCYXJAaTh IMPOIIECC W pe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyMHIOBbIX (hopmax paboThl (00CykaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» H WHBIC), BBINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJAMHUPOBATh CBOM JCHCTBUS C APYTMMH 4YI€HAMU KOMAaHHbl, OLICHUBATH
KaueCTBO CBOEIo BKJIaJla B OOIIMI MPOJYKT MO KPUTEPHUIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSL.

HNPEAMETHBIE PE3YJIbTATDBI

K koniy 10 kaacca oOyyaromuiicss HAy4YUTCs:

e CBOOOJHO OMEpPUPOBATH OCHOBHBIMU TMOHSATHUSIMU CTEPEOMETPUU TIPH
pEIIeHUH 3a7a4 U MTPOBEJACHUHN MaTEeMaTHUYECKUX PACCyKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUHU U CIICACTBUS W3 HUX MPU PEUICHUU
F€OMETPUYECKHUX 3a]1ay4;

e KJIACCHU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSMHU, CBA3AaHHBIMH C yIJIAMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY NPSIMON U
IJI0CKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMU, CBA3aHHBIMU C MHOTOI'PaHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MpH3Ma,
nupamua, NpsMOYyToJIbHBIN Mapaiesaenunes, Kyo);

e KJIaCCU(PUIUMPOBATH  MHOTOTPAHHWKH,  BBIOMpass  OCHOBAaHMS IS
KJaccuukanuu;

e CBOOOJHO OIEPUPOBATH TOHATHUSIMHU, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;

e  BBITIOJIHSTH napajjiebHoe, [IEHTPAJILHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAaHKUE (DUTYp Ha IIOCKOCTh, BBITIOJIHATh M300pakeHHs (puryp
HAa TJIOCKOCTH;

e CTPOWTH CEUYCHHS]I MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMH, BBIOIHAITH
(BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BU/I CBEPXY, COOKY, CHH3Y;

e BBIUUCIATH IUIOMAAM  TOBEPXHOCTEH  MHOTOTPAHHHMKOB  (TIpH3Ma,
nupamMua), TCOMETPUISCKUX TeJl C TPUMEHEHUEM (HOPMYIT;

e CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh W TIUIOCKOCTh CHMMETPHH, IICHTP, OChb W INIOCKOCTh CHMMETPUHU
durype:;

e CBOOOJHO ONEPHPOBATH MOHSATHUSMH, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpJIMHATaM B NPOCTPAHCTBE;

e BBINIOJHATH JICUCTBUS HaJl BEKTOPaMU;

e pemarh 3aJaud Ha JIOKA3aTebCTBO MATEMAaTHYCCKUX OTHOIICHUHA U
HaXOXXJICHUE TEOMETPUUYCCKUX BEIWYNH, MPUMEHSIST W3BECTHBIC METOIbI
MpU PEIICHUH MAaTeMAaTHUECKUX 3aJ1a4 MOBBIIIIEHHOTO W BHICOKOTO YPOBHSI
CIIO’KHOCTH;

e TMPUMEHATH TMPOCTEHUIINE MPOTPAMMHBIC CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUICCKUX 3a]1aY;

e WU3BJEKaTh, MPeoOpPa3OBBIBATh M HMHTEPIPETUPOBATH HWHGOPMAIMIO O
MIPOCTPAHCTBEHHBIX TEOMETPHUYCCKUX (QUrypax, IPEACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

e TMPUMCHATH TIOJYYCHHBIC 3HAHWUS HA TPAKTUKE: CPaBHUBATH U
aHAIM3UPOBATh PEANbHBIC CUTYAllMH, MPUMEHATh H3yYCHHBIC MOHSTHUS B
mpoiecce IMOWMCKA  pENICHUS  MaTeMaTHYecKH  CQOopMYyIHpPOBAHHOMN
MpoOJIeMBbI, MOJEIUPOBATh peajbHBIC CUTyallMd HA S3BIKE TEOMETPHH,
MCCJIEI0OBATh MOCTPOSCHHBIE MOJIEIHN C WCIOJIB30BAHUEM T€OMETPUUYCCKUX
MOHATUN M TEopeM, ammapara ajreOpbl, peliarh MPaKTUYECKUE 3a]adH,
CBSI3aHHBIC C HAXOXK/JICHUEM I'COMETPUUICCKUX BEIUYHH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tanax pa3BUTHUSI TE€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa Pa3BUTHUSI TEXHOJIOTHUH.

K xoniy 11 kiacca o0y4aronuiics Hay4uTCs:



CBOOOJTHO OTEPUPOBATH IMOHATHUSMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKOM U cepruyeckod MOBEPXHOCTAMHU, OOBSICHITH CIOCOOBI
TOJTy9ICHUS;

OTIepUPOBATh MOHATUSMH, CBI3aHHBIMH C TEJIAMH BPAICHUS: IIAHIPOM,
KOHYCOM, c(pepoit u mapom;

pacno3HaBaTh Tesa BpalleHus (IWIMHIAP, KOHyC, cdepa u 1miap) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHS TEJT BPAIICHUS;

KJIaCCU(DUITMPOBATH B3aUMHOE PACIIONOXKEHNE C(Hephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpaIICHWS,
O0OBEMBI W TUIONIA/IA TOBEPXHOCTEH MHOTOTPAHHHUKOB W TEJl BPAIICHUA,
T€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMA C KOMOWHAIMSIMH Tl
BpaIieHNs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHHWK, BIIMCAHHBIA B chepy H
OMHMCAaHHBIA OKOJIO cephl, chepa, BIUCaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIllCHUS;

BBIUMCIISTh COOTHOIICHHS MKy IUIOMIAAIMHU TTOBEPXHOCTEH M 00bEMaMH
MMOJOOHBIX TEN;

n300pakaTh u3y4daembie (UTYpHI, BBITIOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEkKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEPXY, COOKY,
CHHU3Y, CTPOUTH CECUCHHMSI TEJT BPAIICHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBBIBATh HHPOPMAIAIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (Qurypax, MpEeACTABICHHYIO Ha
YyepTexkax U pucyHKax;

CBOOOJTHO OTIEPUPOBATH IMOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OTEpaIiii Ha/l BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPAaBHCHHEM B JICKAPTOBOW CHCTEME KOOpPIUHAT;
peniaTh reOMETPUUYECKHE 3a/1a4l Ha BBIUMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B
11€JI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO ONEPHPOBATh TIOHATHSIMH, CBS3aHHBIMH C JBWIKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHWKOB W T BpAIICHUS TpU
napajyieIbHOM — [EepPEHOCE, LEHTPAIbHOW CHMMETPHUH, 3€pPKaIbHOU
CUMMETPHH, IPU TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa30BaHus MOA00MS;
CTPOUTH CEUEHWS] MHOTOTPAaHHUKOB W TEJI BPAIICHUS: CEUCHHSI ITMIHHIPA
(mapajuienbHO U NEPHEHIUKYIISPHO OCH), CEUYEHHUS KOHYCa (MapaljieabHbIe
OCHOBAHMIO U MPOXOISAIIUE Yepe3 BEPILINHY ), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJbl TIOCTPOCHHUS CEUEHUH: METOJ| CIEeIO0B, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIIOCKOCTH;



JIOKA3bIBATh TEOMETPUUECKUE YTBEPKIACHNUS;

MPUMEHSATh TeOMEeTpUUYecKre (aKThl ISl PEIICHUS CTEPEOMETPHUUCCKUX
3a7a4, NPEANOJIATAIOIINX HECKOJbKO IIArOB pELICHUs, €CIA YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

peliarh 3ajJadyd Ha JO0Ka3aTeIbCTBO MATEMAaTHYECKMX OTHOILICHUH U
HAaXO0X/JICHUE T€OMETPUUECKUX BEJINYMH,;

IIPUMEHATH MPOTPAMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHHMKAILIMOHHBIE
CHUCTEMBI TIPU PEUICHUU CTEPEOMETPUUYECKUX 3a/1a4;

NPUMEHATh  [OJYYEHHbICE  3HAHUSA  HA  MPAKTUKE:  CPABHUBATS,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHSITh NU3YUYCHHbBIC
IIOHATHUS, TEOPEMBI, CBOMCTBA B  INPOLECCE TIOMCKA  PELICHUS
MareMaTudecku  chOpPMYJUPOBAHHOM  MPOOJIEMBbI,  MOJIEIUPOBATH
pealibHbIE CHUTYAllMd Ha S3bIKE T€OMETPUHU, HMCCIEIOBATh MOCTPOCHHBIE
MOJIEJIA C HCHOJIb30BAHUEM TIE€OMETPUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, pemarh NPAKTUYECKUE 3aJlayd, CBS3aHHBIE C
HAXO0XJICHUEM I'€OMETPUYECKUX BEIUYUH;

UMETh TpeACTaBlIeHUS 00 OCHOBHBIX dTamax pa3BUTUSI TEOMETPUM KaK
COCTaBHOM yacTu (hyHIAaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacon JIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
n/n NPOrpaMMbI Bcero Kourpoanupie | Ipaktiieckue o0pa3oBare/bHbIE
padoTbI padoThI pecype
1 BBeznenue B crepeoMeTputo 23 1
) B3aumHoe pacnonoxeHue npsMbIx B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U TUIOCKOCTEN B 2
MIPOCTPAHCTBE
4 HepHeH,I[I/IIEYJ'IHpHOCTB IPSIMBIX U )5
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U paccTOSIHUS 16 1
MHororpaHHuKu 7 1
BexkTtopsl B ipocTpaHcTBe 12
g HOBTOPCHI/IG, 00o011eHre U cucTeMaTh3anus 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0




11 KITACC

KosmmuecTBo yacos DJIeKTPOHHbIE
No 1/t HanmeHoBaHMe pa3/ie/ioB U TeM Korrrpomsnere | MpaxTmieckie (uudposbie)
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTbI pecypent
1 AHanuTHYeCKasi TeOMETPHUs 15 1
) [ToBTOpeHwme, 0606H.I€HI:I€ u 15 1
CUCTeMAaTH3alus 3HAaHUH
3 O6BpeM MHOTOTpaHHUKA 17 1
Tena BpamieHus 24 1
5 [ o1y NOBEpXHOCTU U OOBEMBI KPYTIIbIX 9 |
TeN
6 JBmkeHus 5 1
7 [ToBTOpEHME, O606H.ICHI:I€ u 17 )
CUCTEMAaTH3alNsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB IIO IIPOTPAMME 102 8 0
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