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HOACHUTEJBHAA 3AIINCKA

I'eomeTpust sBisiercs OJHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEro
o0miero oOpa3oBaHMs, TaK Kak 00€CTIeYUBAET BO3MOKHOCTh M3YUECHUS AUCLHUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TI'yMaHHUTAPHOIO ILIMKJIA.
[lockonpKy  JOTMYECKOE  MBILIUIEHHE,  (QOopMHpyeMOe Mpu  H3yYEHUU
00y4arolMMHCS MOHATUIHHBIX OCHOB F'€OMETPHUH, MPH JI0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHUH LIETOYKH JIOTHUYECKUX YTBEPKICHUM IIPU PELICHUU I'€OMETPUYECKUX
3aJa4, YMEHME BBIIBUIAaTb W OINPOBEpPraTrb THUIIOTE3bl HEINOCPEACTBEHHO
UCIIOJIB3YIOTCS IIPU PELICHUM 3aJa4 €CTECTBEHHO-HAY4YHOI'O LIUKJIA, B YACTHOCTHU
¢u3nyeckux 3anad.

Ilenb ocBoeHust mporpammsl yueOHOro kypca «I'eomerpusd» Ha yriryoaéHHOM
YPOBHE — pa3BUTHE WHIMBUIYAJIBHBIX CIIOCOOHOCTEH OOy4arommxcs mpu
U3yUYEHUHU T€OMETPUH, KaK COCTABJIAIOIIEH MpeaAMETHON obnactu «MaremaTuka u
uHpOpMaTHKa»  4epe3  0OecleyeHHe  BO3MOXKHOCTH  NPUOOpETEeHus U
UCIIOJIb30BaHUsl OoJjiee TIIyOOKMX T€OMETPUUYECKUX 3HAHUW U JEHCTBUH,
cnenu@UUHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEUTHOTO Mpo¢deCcCuOHaIbHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIIOJIb30BAHUEM MATEMATHUKH.

[IpuopuTeTHBIMM 3alayaMu Kypca TE€OMETpHM Ha YriayOJnEHHOM YpOBHE,
PACHIMPSIIONIMMHI M YCUIIMBAIOIIUMU KypC 0a30BOTO YPOBHS, SIBIISIIOTCS:

pacliMpeHre npeACTaBICHUs O TEOMETPUU KaK YaCTU MUPOBOU KYJIBTYpHI U
(bopMUpOBaHUE OCO3HAHUS B3AUMOCBSI3U TEOMETPUHU C OKPY>KAIOIIUM MUPOM;

(dbopMUpoOBaHUE TMPEACTABICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIMX MAaTEMaTHYECKUX MOJENAX, MO3BOJISIOIIMX ONWCHIBATH U H3y4aTh
pa3HbI€ SABJICHUS OKPYKAKOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO aIapara 1o pasaciry
«CrepeoMeTpus» y4eOHOro Kypca reOMETpUH;

dbopMuUpoBaHME  YMEHHS  BIIAJETh OCHOBHBIMU  IIOHATHUSAMU O
IPOCTPAHCTBEHHBIX (PUrypax M UX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
GopMyn MU yMEHUE UX NPUMEHITb, YMEHHUS JIOKa3bIBaTh TEOPEMBbI M HAXOAUTH
HECTAHJAPTHBIE CIIOCOOBI PEILICHNUS 3aa4;

(dopMupoBaHuEe YMEHHUS pacro3HaBaTh Ha YEePTEKax, MOJAEISIX U B PEAIbHOM
MHUpE MHOTOIPaHHUKM M TeJla BpaLICHUs, KOHCTPYUPOBATb TI'€OMETPUYECKUE
MOJEIIH;

(dopMupoBaHUE TOHUMAHUS BO3MOXKHOCTH aKCHMOMATUYECKOTO IMOCTPOCHHUS
MaTeMaTUYECKUX TeOopuid, (HOpMHUpPOBAHME MOHUMAHHUS POJHM AKCHOMATHKU MpPH
IIPOBEJCHUN PACCYKACHUM;

dopMupoBaHue yMEHHUS BJIaJE€Th METOJaMH JI0OKa3aTeNIbCTB M aJrOPUTMOB
pelLlIeHus, YMEHUS HUX IPUMEHATH, IIPOBOAUTH [OKA3aTEIIbHBIE PACCYXICHUS B
XOJI€ PELICHUS CTEPEOMETPUYECKUX 3a/1a4 U 3a/1a4 C IPAKTUYCCKUM COJIEPIKAHUEM,



(GopMupoBaHUE TPEJCTaBICHHUA O HEOOXOAUMOCTH  JOKa3aTeIbCTB  MpPH
000CHOBaHUHU MaTEMAaTUUYECKUX YTBEP)KJIECHUHN U POJIM AaKCUOMATUKU B MPOBEICHUU
JeIYKTUBHBIX PACCyKICHU;

pa3BUTUE M COBEPILEHCTBOBAaHME WHTEJUIEKTYaJIbHBIX W  TBOPYECKHUX
CIOCOOHOCTEN 00yyarounxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEOBATEIbCKUX
YMEHHI, KpUTHYHOCTH MBIIIJICHUS, HUHTEPECca K U3YYEHUIO T€OMETPHH;

dbopmupoBanue (HyHKIIHMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHHSI PACIO3HABaTh IMPOSIBICHUS TE€OMETPUYECKUX TOHATHM, OOBEKTOB W
3aKOHOMEPHOCTEN B pealbHBIX >KM3HEHHBIX CUTYallMsIX W MPU U3YUECHUU JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
MOJIETTUPOBAHMS pEaTbHBIX CHUTYallUid, HCCJIEI0BAaHUS MOCTPOEHHBIX MOJIETEH,
UHTEPIPETALMU TOJYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEpKaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBisroTcsi:  «lIpsiMble W MIOCKOCTM B MPOCTPAHCTBEY,
«MHororpanHukn», «Tena  BpameHus», «BeKToppl U  KOOpPAUHATHI B
IPOCTPAHCTBEY, «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «YyMETh ONEPUPOBATH
HNOHATUSAMUY», PENEBAHTHBIMM T'€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOyYeHHs B
10-11 kiaccax, OTHOCHTCS KO BCEM COJEPKATEIbHBIM JUHUSAM Y4eOHOTO Kypca, a
dopMUpoBaHUE  JIOTMYECKMX YMEHHMHM  pacmpeliensieTcss He  TOJbKO IO
coJiep KaTelIbHbIM JIMHUSAM, HO M 10 rogam oOydenus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHoi padboueit
IpPOrpaMMbl, pacHpeleaEHHbIM MO TojJaM OOYy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIIHAIBHBIM BOIPOCAM O0ydaroIIHecs
oOpamiajiucb  HEOJHOKpPATHO. ODTO MO3BOJIIET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUUYECKUMU MOHATUAMH M HABBIKAMU MOCJIEI0BATENBHO U MOCTYNATENbHO, C
cOOJTI0ICHEM MIPUHIIMIIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKUX MPEACTABICHUN 00yJalOmUXCsl, paCIIUPss U yriTyOusis
e€, o0pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHHUIO TE€OMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3math ycmoBus s guddepeHnmanum  00ydeHHsS, TOCTPOCHUS
UHAUBUYaIbHBIX  00pa3oBaTeNbHBIX MPOrpaMM, OOECHEUUTh YriayOn€HHOE
U3y4eHHUE TeOMETPUH KaK COCTABIIAIONIEH yueOHOoro mpenamera « MaTemaTikay;

HOJrOTOBUTH OOYYAIOIIUXCS K MPOJAODKEHUIO H3YYEHHUS MaTeMaTHKU C
yuétoM BbIOOpa Oynymied npodeccun, odecrieuuBasi MPEEMCTBEHHOCTh MEXKIY
oOmuM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOro kypca «l'eomerpus» Ha yriayOiaEHHOM YpOBHE
orBogutcs 204 vaca: B 10 xkmacce — 102 gaca (3 yaca B Hegento), B 11 kimacce — 102
yaca (3 yaca B HEJIEII0).



COJEPKAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATHUS ~ cTepeoMeTpuu. Touka, mOpsmMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

B3anmHOe pacnosioxkeHHe MNOpSMBIX B IPOCTPAHCTBE: IEpPECEKaroIIHecs,
napajuielibHble W CKpelluBarolmuecs mnpsMbie. [Ipu3HaKM CKpelMBarOIIMXCS
npsMbIX. [lapamienbHOCTh TPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapaJlieIbHbIE
IpsIMBIE B IPOCTPAHCTBE, MAPAJUIENbHOCTh TPEX NPSIMBIX, MAPAIIIETBHOCTD MPSAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300pakKeHUE
¢uryp. OCHOBHbIE CBOICTBa MapajuIeIbHOrO MpoeKTUpoBaHus. M3o0paxeHue
buryp B mapajiesbHOW MPOEKUUU. YTJbl C COHANPABIEHHBIMU CTOPOHAMHU, YTOJl
MEXIy NpSAMBIMHA B IpocTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEN: MapaJliieIbHbIE
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmue
OPOCTPAaHCTBEHHbIE (PUrypbl Ha IJIOCKOCTH: TETpajap, MapajulelienuIe],
MTOCTPOCHUE CEUCHUN.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: NEPNEHANKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MNPSIMBIE MAPAIIEIBHBIE W MEPIECHAUKYJAPHBIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTH IMPSAMOW M IUIOCKOCTH, TEOpEMa O HPSIMOH
NEPIEHINKYIISIPHON IIJIOCKOCTH. OpTroroHansHOE IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT TOpsIMOM OO  IUIOCKOCTH,  HOPOEKIUs  (QUIrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPHU3HAK  IEPIECHAMUKYJISAPHOCTA  JIBYX
m1ockocTer. Teopema o TpEX NEePIEeHINKYIIAPaAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY NPSAMOM MU IUIOCKOCTBIO, JABYTPAaHHBIN
yroJj, JUHEWHBIA YroJl IBYTPAaHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoHCTBa IUIOCKHX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOrO yria. Teopembl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpanHuka. [Ipmsma: n-yrompHas
npu3Ma, IpsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasi U MOJHAs OBEPXHOCTb MPU3MBI.
[Tapayutenenunien, OPSAMOYTOJIBHBIM — MHapajulesIeNUNe]] W  €ro  CBOWCTBA.
Kparuaiimne mnyTd Ha TOBEPXHOCTHM MHOTorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas Tteopema Iludaropa. I[lupamuma: n-yrompHas mnupamuiaa,
npaBuibHas W yceu€HHass nupamuzbl. CBoiicTBa p&Oep M OOKOBBIX TIpaHeil
IIPaBWIbHOW nUpaMubl. lIpaBriibHbIE MHOTOTpaHHUKU: NPABUJIbHAS NpPU3Ma U



IIpaBUJIbHAS IIMpPaMUJA, IPaBWIbHASA TPEYroJibHAs IMpaMHUIAa W IPABUIbHBIN
TeTpa’ap, KyO. IlpencraBieHue O NpaBWIBHBIX MHOTOIPAaHHUKAX: OKTasp,
JNOACKAdIp U UKOCAIP.

Bbruncnenue 51€MEHTOB MHOTOTPaHHMKOB: pEOpa, JuaroHalid, YIJbl.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMON IPHU3MBI,
IUIOIIAJIb OCHOBaHUM, TeopeMa O OOKOBOl MOBEPXHOCTH NPSIMON MPU3MBI.
[Inomane OOKOBOM TOBEPXHOCTH U IMOBEPXHOCTH MPAaBUIBHOM NHpPaMUIbI,
TeopeMa O IUIOAAU YCEUEHHON ITUPaMUIBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUSi B IIPaBUJIBHOM MHOTOIPDAHHHUKE: CHUMMETPUS
napajuielienunea, CUMMETPUs IPABUIBHBIX IIPU3M, CHUMMETPHUS IPaBUIBHOMN
UPaMU/IbI.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE W I[POTUBOIIOIOKHO
HaIIpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBOMCTBA CIOXKEHHS BEKTOPOB. CBOMCTBA YMHOYKEHHSI BEKTOpPA HA YHCIIO.
[TonsaTue xoMIUTaHapHblE BEKTOpHI. [IpU3HAK KOMIUIAHApDHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenumnena. TeopemMa O Pa3lnoOKEHUHM BEKTOpa IO TpPEM
HEKOMIUIAHapHbIM  BekTopaM. [IpsAmoyrompHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopanHatel Bektopa. CBsi3b MEXAY KOOPAMHATAMHM BEKTOpA M
KOOpAMHATAMU TOYEK. YTON Mexay BekTopamu. CKalnspHOE NPOU3BEICHHE
BEKTOPOB.



11 KJIACC

TeJsia BpalmeHus

[ToHATHS: UMAMHAPUYECKAs TIOBEPXHOCTb, KOHHUYECKAas IOBEPXHOCT,
chepuueckas TOBEpPXHOCTb, OOpasyromue noBepxHocTe. Tema BpalieHwus:
WINHAP, KOHYC, yCEU€HHBIM KOHYC, cdepa, map. BzaumHoe pacmosioxeHue
chepsl M IUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHusl Ha TuiockocTu. Pa3péprka nunuHapa U konyca. Cummerpusi chepsl U
niapa.

O6béM. OcHoBHBIE CBOIicTBa 00BEMOB Tenl. Teopema 00 o00BEME
IPSIMOYTOJILHOTO Tapajuiesienuneaa U ciaeAcTBUs u3 He€. O0bEM mpsMol
HAKJIOHHOW MpPU3MBI, [WIMHJpA, TUpaMuabl 1 KoHyca. O0bEM 11apa U 1M1apoBOTo
CerMeHTa.

KomOunamuu Tten BpamieHus U MHoOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
OWINHAP, ONHCAaHHAas OKojio mwiMHapa. [lepeceuenue cdepsl W mapa ¢
mwiockocThio. Kacanue mapa u cdepbl miockocteio. [loHsATHE MHOroOrpaHHuKa,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpallEHUS.

[Inomans MOBEPXHOCTH LWIMHAPA, KOHyca, Iuomanb chepsl U €€ YacTeu.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONMIANEH MMOBEPXHOCTEN
nonooubIx (uryp. IlpeoOpazoBanue mnogoOus, romoterus. PemieHue 3agauy Ha
IUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB M TEJ BpPAIIEHUSI: CEUCHUS IUIIMH]IPA
(mapaJyienbHO W TMEPNEHANKYJISIPHO OCH), CEUEeHHS KOHyca (mapalieiabHble
OCHOBAHMIO M MIPOXOJAIIME YEepE3 BEPIIMHY), CEYEHUS 111apa, METOAbI IOCTPOCHUS
CEUYEHMIl: METOJ CJIEI0B, METOJ BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJI MEPEHOCa
CEKYILIEH MIJIOCKOCTH.

BekTOpbl U KOOPANHATHI B POCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepauuu Haja BekTopamu. BekTopHoe
YMHOXX€HUE BEKTOpOB. (CBOWCTBA BEKTOPHOIO YMHOXKEHUS. IIpsimoyronbHas
cUCTEMa KOOpJAMHAT B IpocTpaHcTBe. KoopauHaTel BekTopa. PasnoxeHue BekTopa
no 6Gasucy. KoopawHATHO-BEKTOPHBIH METOJl TPH PEIICHUH TeOMETPUUYECKHUX
3a/1au.

JIBUKeHUs] B IPOCTPAHCTBE

JBumxenus mpoctpancTBa. OtoOpakeHus. JIBuKEHUS UM PaBEHCTBO (uUryp.
OO6mme cBoiicTBa JBIWKECHWH. Buapl JIBWKEHUN: TapauledbHBIA TIEPEHOC,
LUEHTpaJdbHasl CHUMMETpPHS, 3€pKaJibHasi CUMMETPHUSA, MOBOPOT BOKPYT MPSIMOIl.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIETI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxnanckoe BoCIMTAHME:

c(hOpMHUPOBAHHOCTD TPAXKTAHCKOMW MO3UIIMKM 00YUaIOIIETrocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  oOIIecTBa,  IPEJACTaBICHHE O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
Iporeayp TpakJaHCKoro oOmiecTBa (BBIOOPHI, OMNPOCHI M JPYroe), yMEHHE
B3aMMOJICMCTBOBAaTh C COLUAIBHBIMU HHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKIMSIMUA U HA3HAYCHHUEM;

2) naTpHMOTHYECKOE BOCITUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPOILJIOMY W HACTOSIIIIEMY POCCHUMCKONM MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
UCIIOIb30BaHUE ATUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, CHOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEJICHMS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTIKCHUNW HAyKu U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B HOCTPOCHHUE YCTOMUYMBOrO OYIYIIETO;

4) 3cTeTHYeCKOe BOCIIUTAHUE

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYas 3CTETHUKY MAaTEeMaTUUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1ay, PELICHUH, pacCyXI€HUH, BOCIPUUMUYUBOCTh
K MaTeMaTUYECKUM acIleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHHe:

c(OPMHPOBAHHOCTh yYMEHHUS TPUMEHSATh MaTeMaTUYeCKWe 3HAHUS B
WHTEPECax 3I0pOBOTO U 0€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOC THTaHHE, COATAHCHPOBAHHBIA PEXHUM 3aHATHH U
OTJIbIXa, PETYIsIpHAs hU3HUECKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03JJOPOBUTENIBHOMN €SI TENbHOCTHIO;

6) TpynoBOe BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUS, HHTEpeC K
pasiuuHBIM  cepaM  TPOPECCHOHABHOM  JEeSITCIBHOCTH, CBS3aHHBIM  C
MaTeMaTHKOW W € TPHIOKCHHSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymieit mpodeccun u peaau3oBBIBaTh COOCTBEHHBIC KWU3HCHHBIC TUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHYeCKOMYy  OOpa30BaHHI0 U



caMo0oOpa30BaHWI0 Ha TMPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YUYaCTHIO B PEIICHUHU MPAKTUIECKUX 3a]]a4 MaTeMaTHUYE€CKOM HAMPaBIEHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OpPMHPOBAHHOCTh  JKOJOTUYECKOW KYJIbTYphl, TIOHMMAHHE BIUSHUS
COIIMAIbHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBLHOMN
Cpelbl, 0CO3HaHUE TI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIEeM, OpUCHTALIHS
HAa TPUMEHEHHE MAaTeMaTHUYeCKHX 3HAHUM [UIsl penieHus 3agady B 00JacTu
OKpYXalolel cpefpl, IUIAHUPOBAHUE IIOCTYNKOB U OIEHKH HMX BO3MOXKHBIX
MOCJICJICTBUM JJI OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIIECTBEHHOW  NPAKTUKH, IMOHUMaHUE
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB €&
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUIU3ALMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MU,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIIEIOBATEIbCKYIO JESTEIbHOCTD
WHIVBUAYAJIHHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIC YHHUBEpPCAJIbHBIC YYeOHbIC ACHCTBUSA

ba3oBble jjornyeckue aeiicTBuA:

BBISIBJISITh U XaPAaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKU MATEMaTHYECKHUX
OOBEKTOB, TIOHSTUN, OTHOIICHUH  MEXIy MNOHATUSIMHU, (HOPMYIHPOBAThH
OTpe/IeSICHHs] TIOHSITUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCUu(pUKAIIY,
OCHOBAaHMSI 17151 0000IIEHNS U CPAaBHEHHUSI, KPUTEPUU TPOBOJIUMOIO aHAIN3a;

BOCIIPHHUMATh,  (OPMYJIUPOBaTh W  TPEOOpPa3OBBHIBATH  CYKIICHUS:
YTBEPAUTEIbHBIEC U OTPUIIATEIbHbIE, EAUHUYHBIEC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, MaHHBIX, HAOMIONEHUAX W YTBEPKACHHSIX, MpEJJIaraTh KPUTESPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEY U,

JenaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUeHUH 10 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSATENIBHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMbI€ U OT MPOTUBHOTO), BEICTPAaUBATh apryMEHTAIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHSI M BHIBO/IBI,

BBIOMpaTh crmocod pereHus: y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pelIeHHWs, BbIOMpaTh HamboJee TOAXONMAIUMHA C  y4€ToM
CaMOCTOSITEJILHO BBIJIEJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarelbCcKue AeHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIENIOBATEIHLCKUM WHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIHME  MPOTHBOpPEYHE,  MpobIeMy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJUTH CAMOCTOATENBHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEOBAHHE
110 YCTaHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro 00beKTa, sIBJICHUs, MPoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENBbHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI IO pe3yibTaTam
IPOBEIEHHOTO  HAOMIONIEHUs, KCCIEIOBAHUS, OILIEHUBaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0O00OIIICHHIA;

POTrHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIpollecca, a TakKKe BbIIBUTAThH
MPENOI0KEHHUS O €0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITH ACPUIUTH MH(MOpPMAIUK, TaHHBIX, HEOOXOAMMBIX /JIsi OTBETa Ha
BOTIPOC U JJIS PEIICHUS 3aa4H;

BBIOMpaTh MH(OPMAIIHIO U3 UCTOUYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BHUJIOB H
dbopm npeacTaBiIeHUS;

CTPYKTYypUpOBaTh WH(GOPMAIMIO, MPEICTaBIATh €€ B PasIUYHBIX (Qopmax,
WUTIOCTPUPOBATh Tpaduyuecky;

OLICHHBATh HaIEKHOCTD uHbOpMaIUu o CaMOCTOSITENTEHO
chOpMYyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe IeiicTBUS

OOmenue:

BOCIIPHHHMATh U (POPMYJIUPOBATh CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMU H
HEISIMU  OOIICHMS, SICHO, TOYHO, I'PAMOTHO BBIPa)XKaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M ITUCBMEHHBIX TEKCTaX, JiaBaTh IOSCHEHUS IO XOJy PEIICHUS 3a/ayd,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJI¢ OOCYXKJICHHUS 3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJIeMBl, pemiaeMOi 3a/Jadd, BBICKA3bIBATh HJCH, HAIICJCHHBIC HA ITOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTHUX YYaCTHHKOB
auaiora, oOHapy)KHWBaTh Pa3IMuMe M CXOACTBO TO3HWIIMH, B KOPPEKTHOH (opme
(bopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIICIOBaHMSI,
IPOEKTa, CaMOCTOSATEIHLHO BBIOMpPATh (hOpMaT BBICTYIUICHHUS C YYETOM 3a7ad
IIPE3EHTAIUN U OCOOCHHOCTEH ayIUTOPHUH.

PerynsiTuBHbIe YHUBepcaJbHbIE YueOHbIE 1elCTBUSA
Camoopranuszanus:



COCTaBJIATh IJIaH, aITOPUTM pEIICHUs 3aJlauM, BEIOUpaTh CIOCOO pelieHus ¢
y4€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BapUaHThI PEIICHUN ¢ Y4ETOM HOBOM MH(pOpMauu.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVICKT:

BIaJeTh ~ HABbIKAMU  IIO3HABAaTENbHOM  pedrexkcun Kak  OCO3HaHUs
COBEpIIAEMBIX JEUCTBUI U MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIA Ipolecca MU pe3yibTara peLIeHHs
MaTeMaTUYeCKOM 3a/1auu;

OpEeIBUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUU 3aJauu,
BHOCHUTb KOPPEKTUBBI B JIESTEIIbHOCTb HA OCHOBE HOBBIX OOCTOSITEILCTB, JJAaHHBIX,
HalIEHHBIX OIINOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSCHATh MPUUUHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OMBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHUMAaTh U WCIOJIb30BaTh MPEUMYILECTBA KOMAHAHON M WHAWBHUAYaIbHOU
paboThl mMpU pEHIeHUH YYeOHbIX 3aJa4, MPUHUMATh 1EJIb COBMECTHOMU
NEeSTENbHOCTH, TUJIAHUPOBATH OPraHU3alMI0 COBMECTHON palOoThl, pachpeneisiTh
BUJIbI palOT, JIOroBapuBaThbCs, OOCYXAAaTh TPOLIECC U pe3yiabTaT padoTHI,
00001aTh MHCHUS HECKOJIBKUX JTIOICH;

y4acTBOBaTh B IPYMIOBBIX (popMax paboTsl (00CYXIEeHHs, OOMEH MHEHHIA,
«MO3TOBbI€ IITYpPMbl» M HWHBIE), BBIIOJHATH CBOK 4YacTb pabOTBl U
KOOPJMHUPOBATh CBOU JEWUCTBUS C JPYTMMHU YJI€HAMU KOMAaH/bl, OLEHUBATH
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM, CPOPMYIHPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUS.

INPEJMETHBIE PE3YJIBTATBI

K konny 10 knaccaoOyyaromuiics HayquTcs:

e CBOOOJIHO OIEpUPOBATh OCHOBHBIMU MOHATUAMH CTEPEOMETPUU IPHU
pELIEeHNH 3a7a4 ¥ IPOBEICHUU MAaTEMATUYECKUX PACCYKICHUM;

e TIPUMEHATH AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELICHUU
Tr€OMETPUYECKUX 3a/1a4;

e KJaccuUIUPOBATh B3aUMHOE PACIIOJIOKEHHE MPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B IIPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHATUSMH, CBSI3AHHBIMM C yIJIaMd B
IIPOCTPAHCTBE: MEXAY IPSAMBIMA B NPOCTPAHCTBE, MEXKAY MNPAMOU U
IIJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;



CBOOOJTHO pacro3HaBaTh OCHOBHBIC BHJBl MHOTOTPAaHHUKOB (MPU3MA,
nUpaMua, IPsIMOYTOJIbHBIN Tapajuiesenune, Kyo);

KJacCu(UIMPOBAT, ~ MHOTOTPAHHUKH,  BBIOMpass  OCHOBaHUS  JUIS
KJ1accupuKaIum;

CBOOOJTHO  OMepuUpoBaTh TMOHSATUSMH, CBA3AHHBIMHM C  CEUCHHUEM
MHOTOTPaHHUKOB IIJIOCKOCTBIO;

BBITIOJIHSATh napasuiesibHOE, LEHTPAJIbHOE U OpPTOrOHAJIBHOE
IPOEKTHUpPOBaHKE (UTYP HA TIIOCKOCTb, BBIMOJIHATH M300pakeHust puryp
Ha IJIOCKOCTH;

CTPOUTHh CEYEHUS MHOTOTPAaHHUKOB PAa3JIMYHBIMU METOJAMH, BBINIOJIHSIThH
(BBIHOCHBIE) TUIOCKHME YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTYp:
BUJ] CBEPXY, COOKY, CHU3Y;

BBIYUCIIATh  IUIOMIATM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MpuU3Ma,
NUpaMKIa), TEOMETPUUECKUX TeJl C MPUMEHEHUEM HOpMYIT;

CBOOOJIHO OMEPUPOBATH MOHATUSAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTh CHUMMETPHUHU, LEHTP, OChb U IUIOCKOCTh CHUMMETPUHU
duryps;

CBOOOJIHO OIEpUPOBATH MOHSATUSIMHU, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;

BBITIOJTHSATHICUCTBUSHAIBEKTOPAMU,

pemaTe 3aJadyd Ha JIOKa3aTeNbCTBO MATEMATHYECKUX OTHOLIEHUW H
HaxO0XXJICHUE TECOMETPUYECKUX BEJIMYMH, MPUMEHSISI U3BECTHBIE METOJIbI
MIPU PEIICHUU MaTEMaTUYECKUX 3aj7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0KHOCTH;

MPUMEHATh MPOCTEUIINE MPOrPaMMHBIE CPEACTBA UM BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPH PEIICHUN CTEPEOMETPUUECKUX 3a7aY;
U3BJIEKAaTh, NPEOOpPa30BBIBATh M HWHTEPIPETUPOBATH HH(OOPMALIMIO O
MPOCTPAHCTBEHHBIX TEOMETPHUCCKUX (PUTypax, MPEACTABICHHYI0 Ha
YEepTEekKaX U PUCYHKAX;

MPUMEHSTh TMOJIyYeHHbIE 3HAHUS HA TMPAKTHKE: CpPaBHUBATh U
aHaJM3UPOBATh PEaJIbHbIE CUTYyallUHU, MPUMEHATh U3YUYEHHBIC MOHATHUS B
mpolecce TMOMCKAa PELIeHUS MaTeMaTH4eckd  CcopMyIMpOBaHHOU
npoOJieMbl, MOJEIUPOBATH PEAJIbHbIE CHUTYyallMM Ha SI3bIKE T'€OMETPHUU,
HCCIIE0BATh MOCTPOCHHBIE MOJEIN C UCIOJb30BAHUEM T'€OMETPUUYECKUX
MOHSATUN M TEopeM, ammapara aareOpbl, periaTh MPAKTHYECKHE 3a/1ayw,
CBSI3aHHBIE C HAXO0XKJIECHUEM I€OMETPUUYECKUX BEJIMYUH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX OSTalax pPa3BUTUS TEOMETPUH KakK
COCTaBHOM 4acTH GyHIaMEHTA PA3BUTHUS TEXHOJIOTHUH.



K xoniy 11 knaccaobyyaromuics HayquTCs:

CBOOOJIHO ONEpPUPOBATh TMOHATUSIMH, CBSI3aHHBIMHU C IWJIMHIPUYECKOM,
KOHUYECKON U c(hepuyecKkor TMOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
NOJIyYEHHS,;

OMepUPOBATh MOHATUAMHU, CBA3AHHBIMH C TE€JIAMU BPAIICHHUS: [IJIMHIPOM,
KOHYCOM, c(hepoil U mapom;

pacno3HaBaTh Teia BpalieHus (UWIUHApP, KOHYC, cdepa u map) u
OOBSICHATH CIIOCOOBI TTOJIYYESHHSI TEJl BpalllCHUSs;

KJIacCU(UIIMPOBATH B3aMMHOE PACIIONIOkKEHUE C(hephl U MITOCKOCTH;
BBIUMCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpallleHHS,
00BEMBI U TUIOMIAAA TOBEPXHOCTEH MHOTOIPAHHMKOB U TeJl BpallleHHUs,
r€OMETPUYECKUX Tell C TpUMEHEHUuEM (HopMyJT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMH C KOMOMHAIIMSIMU Te
BpallleHHs] 1 MHOIOTPaHHUKOB: MHOTOIPAHHUK, BIKMCAaHHBIA B chepy U
OMMCaHHBIA OKOJIO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpalllCHMUS;

BBIYHCIISATh COOTHOILLIEHUS MEX1Y TUIOLIAASIMU MOBEPXHOCTEW U 00BEMaMuU
IT0JTOOHBIX TEJI;

n300paXkaTh M3ydaemble (UTYpbl, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEkKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHMSI TEJl BPALCHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HH(POpPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MPEACTABICHHYI0 Ha
YepTekax U pUCyHKax;

CBOOOJHO ONIEPUPOBATH IMOHATUEM BEKTOP B MMPOCTPAHCTBE;
BBIIIOJIHATHOIIEPALMMHAIBEKTOPAMU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPIMHAT;
pelarb reOMETPUYECKHUE 3a/1a4i Ha BBIYMCIIEHUE YIJIOB MEXAY HMPSMBIMU
U IUIOCKOCTSIMHM, BBIYHMCIICHHE PACCTOSHUWA OT TOYKM JIO0 IUIOCKOCTH, B
L[E€JIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPJAUHATHOIO METOA PU PELICHHH;
CcBOOOJIHO OMEpUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C JBI)KCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHHUM;

BBITIOJIHATh M300pa)XKEHWS MHOTOTPAHHWKOB W TeNl BpalieHUs MpHU
MApAJUICIBHOM ~ [EPEHOCE, LEHTPAIBHOM CHMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IIPU TTOBOPOTE BOKPYT MPSIMOU, TpeoOpa3oBaHus MOA00uS;
CTPOUTBH CEYEHHs MHOTOTPAHHUKOB M TEJ BPALICHUS: CEYEHUs LWJIMHIpA
(mapauienbHO U NEPIEHIUKYISIPHO OCH), CEUCHUS KOHYca (MapauielbHbIe
OCHOBAHMIO U MIPOXOJISIIME YePE3 BEPILINHY), CEUEHUS 11apa;



UCII0JI30BaTh METOJBI IIOCTPOCHUSI CEUEHUMH: METOJ CIEH0B, METOJ]
BHYTPEHHEr0 MPOEKTUPOBAHUSI, METOJI IEPEHOCA CEKYILIEH MIOCKOCTH;
JIOKa3bIBATbI€OMETPUUECKUECY TBEPIKACHUS;

NPUMEHSITh TeoMeTpuueckre (aKThl ISl PEIICHHS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJararmllInX HECKOJIBKO IIaroB pEIICHUS, €CJIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B SIBHOM U HESIBHOU (opMme;

pemaTh 3aJadyd Ha JI0Ka3aTelIbCTBO MAaTEMAaTHUYECKUX OTHOUIEHUW U
HAX0XKJICHUE T€OMETPUUECKUX BEJIUYMNH;

IPUMEHATH MPOTPAMMHBIE CPEJCTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUECKHX 3a/aY;

OPUMEHATh  TOJYYEHHbIE  3HAHUSA  HA  MPAKTUKE:  CPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATH PeaIbHBIC CUTYaIlUU, IPUMEHSITh U3YUEHHBIS
NOHSTHUS, TEOPEMbl, CBOHCTBAa B TIpoOLECCe IMOUCKAa pEelIeHUs
MaTeMaTH4ecku  CHOPMYIMPOBAHHOM  TPOOJIEMBI,  MOJEIUPOBATH
peanbHble CUTyalldd Ha SI3bIKE T€OMETPHUH, HCCIEIOBAaTh IMOCTPOCHHBIE
MOJIETM C HCHOJb30BAHMEM T'€OMETPUUYECKUX TMOHATUH U TEOpEM,
anmnapara anreOpbl, peumarb NPAKTUYECKUE 3a/layd, CBS3aHHBIE C
HAXO0XKJICHHEM T€OMETPUUECKUX BEJTUYUH;

UMEThb TPEACTABICHUS OO0 OCHOBHBIX ATalax pa3BUTHUS TE€OMETPUM Kak
COCTaBHOM YacTH (yHIaMEHTA Pa3BUTHUS TEXHOJIOTUM.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No HauMeHOBAHMEPATIEIOB I KoanyecTBouacos DJIeKTPOHHBIE
n/m | TeMHOporpaMMmel Bcero KouTtposbHbiepadornl | IlpakTuuecknepadoTbl (unpponric)
o0pa3oBaTe/ibHbIepecypChl
1 BBeneHue B cTepeoMeTpuio 23 1
5 B3anmHoe pacnionoxenne 5 1
IPSIMBIX B TIPOCTPAHCTBE
3 HapaJIHCJIBuHOCTB NPSMBIX U 3
TUTOCKOCTEH B IPOCTPAHCTBE
4 HepHeHI[I/IEyJ'I}IpHOCTL IPSMBIX U o5
IUTOCKOCTEH B IPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16 1
MHoOrorpaHHUKH 7
BexTopsl B mpocTpaHcTBe 12
3 [ToBTOpEHwme, 0606meHlfe u 5 )
CHCTeMaTH3aLUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB 10 102 6 0
I[MPOT'PAMME




11 KIIACC

N HanvenoBannepasieion KonunyecrBouacos JIEeKTPOHHBIE
n/m TEMIIPOTrpaMMbl Bceero Kontpoabubiepadorsl | IlpakTnueckuepadoTsl (wndposie)
o0pa3oBaTe/IbHbIEpeCcypChI
1 AHanutuyeckKasreoMeTpus 15 1
5 [ToBTOpeHwme, 0606HICH%6 " 15 1
cucTeMaTH3alus 3HaHU
3 OO6BEMMHOrOrpaHHUKa 17
TenaBpaiuenus 24
5 [Lnomaan noBepxXHOCTH U 9 1
00BEMBI KPYIJIBIX TeJl
6 JBrxeHust 5 1
7 IToBTOpeHme, 0606H.ICH?C u 17 5
cucTeMaTu3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O 102 8 0
[MPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne

~

Temaypoxka

KoaudyecTBouacos

Be
ero

KoHTpoabHbI
epadoThI

IMpakTnyeckn
epadoThbI

Jarausy
YeHHU S

DJIeKTpOHHbIeU(POBbICOOPa3OB
aTeJibHbIepecypchl

OcHoBHbIE MpaBUiIa U300paKEHUS
Ha PUCYHKE IJIOCKOCTH,
napasielbHbIX MPSMbIX (OTPE3KOB),
CepeHbI OTpe3Ka

6.09

[ToHsATHS cTepeoMeTpUn: TOUKa,
npsimMasi, I0CKOCTh, IPOCTPAHCTBO.
OcHOBHBIE TpaBUIIa U300pAKEHUS
Ha PUCYHKE MJIOCKOCTH,
NapauIeIbHBIX NPSIMbIX (OTPE3KOB),
CEpEMHBI OTPE3KA

6.09

ITonsTHsA: epecekaroImuecs
IJIOCKOCTH, NIEPECEKAIOIINECS
psiMasi ¥ MJI0CKOCTB;
MIOJIYIIPOCTPAHCTBO

8.09

[TonsaTus: nepecexaronmecs
IIJIOCKOCTH, ITEPECEKAIOIINECS
npsiMasi ¥ IJII0CKOCTb;
MIOJIYIIPOCTPAHCTBO

13.09

MHororpaHHUKH, H300paxeHne
MPOCTEHIINX MTPOCTPAHCTBEHHBIX
¢buryp, HeCyIEeCTBYIOMUX 00BEKTOB

13.09




MHororpaHHuKH, H300pakeHue
IIPOCTEUINX MPOCTPAHCTBEHHBIX
buryp, HeCynecTBYIOINUX 0OBEKTOB

15.09

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEICTBUS U3 HUX

20.09

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX

20.09

AKCHOMBI CTEPEOMETPUU U NIEPBbIE
cnenctBus U3 HuX. CrocoOsl
3aJaHus [IPAMBIX U IUIOCKOCTEN B
MIPOCTPAHCTRBE.
O003HAYCHUATIPAMBIX U TIIIOCKOCTEH

22.09

10

N300paskeHre ceueHn MMPaMHU/IbI,
Ky0a U IPU3MBI, KOTOPBIE TIPOXOIAT
gyepes ux péopa.
N306paxeHuenepeceyeHusnonydaeH
HBIXIIJIOCKOCTEH.
PackpammBaHrenocTpoOeHHBIXCEUEH
Ui pa3HbIMULIBETAMU

27.09

11

N300paskeHre CEUeHUI MTMPaMHU/IBI,
Ky0a 1 IpU3MBbl, KOTOPbIE IPOXOIAT
gyepes ux péopa.
N306paxeHuenepecedeHusnonydaeH
HBIXIIJIOCKOCTEH.
PackpaimBaHnenocTpoeHHbIXCEUEH
Ui pa3HBIMULIBETAMHU

27.09

12

N300pakeHrne ceueHUi MupaMuipl,
Ky0a U MPU3MBbI, KOTOPBIE TPOXOISAT
gyepes ux péopa.

29.09




N300paxeHunenepecedeHusnonydaeH
HBIXIIJIOCKOCTEH.
PackpammBaHnenocTpoeHHbIXCEUCH
UHpa3HbIMULIBETAMU

13

N300paxeHne ceUeHH MUPaMUIbI,
Ky0a 1 IPU3MBbI, KOTOPBIE TIPOXOAAT
yepe3 ux péopa.
N300pakeHnenepeceueHus nony4eH
HBIXIUTOCKOCTEH.
PackpammBaHnenocTpOeHHBIXCEUEH
UHpa3HBIMULIBETAMU

4.10

14

Meron cnefoB ISl TOCTPOEHUS
CEeUEHUN

4.10

15

Metoz cnenoB i IOCTPOEHUS
ceueHuil. CBOMCTBA NEpECEUECHUI
MPSIMBIX U IIJIOCKOCTEN

6.10

16

Meron ciemoB Juis TOCTPOCHUS
ceueHuii. CBoiicTBa nepecedyeHuit
HPSMBIX U IIOCKOCTEN

11.10

17

[TocTpoenue ceyenuii B mupamue,
KyOe 1o TpéM ToukaM Ha pEdpax.
Co3nanue BBIHOCHBIX YEPTEXKEN U
3aIKCh IIaroB MOCTPOCHHS

11.10

18

[TocTpoeHue ceueHuii B TupamMue,
KyOe mo Tpém Toukam Ha péOpax.
Co3znaHue BBIHOCHBIX YepTexXel 1
3aIlUCh 1IAaroB IMOCTPOCHUS

13.10

19

ITocTpoenue ceyeHuil B mUpaMu/e,
KyOe mo TpéM Toukam Ha péOpax.

18.10




CO3I[3.HI/IC BBIHOCHBIX qepTexceﬁ u
3aIllMCh MIaroB IMOCTPOCHUSA

20

[TocTpoeHue ceueHnuii B nupamue,
KyOe 1o TpéM TouKaM Ha pébpax.
Co3naHue BBIHOCHBIX YEPTEXKEN U
3aIKCh MIaroB MOCTPOCHHUS

18.10

21

[ToBTOpEHME MITAHUMETPUU:
Teopema 0 mpoONMOPIHOHATIBHBIX
orpe3kax. [lonodueTpeyroibHUKOB

20.10

22

IToBTOpEHME INTAHUMETPUN:
Teopema Menenas. Pacuets! B
CEYEHMX Ha BBIHOCHBIX YEPTEkKAX.
Hcropus pa3BuTUs IIIAHUMETPUU U
CTEpPEOMETPUU

25.10

23

KontponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

25.10

24

B3aumHOE paconokeHne npsiMbIX B
npoctpancTBe. CKpelyBaromuecs
npsimele. [Ipusnaku
CKPEILMBAIOIINXCS MPSMBIX.
[TapannensHbIEIPAMBIE B
IIPOCTPAHCTBE

27.10

25

Teopema o CylIeCTBOBAHUY U
€IMHCTBEHHOCTH MPAMOU
napasuieIbHON TaHHON PSIMOM,
MPOXOJALIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIe)KAILEH Ha
JTaHHOU npsiMoil. JlemMma o
MepeCeUCHUHUTIAPATIICIIbHBIXTTPSIMBIX

8.11




IIJIOCKOCTBIO

26

[TapajueabHOCTB TpEX NPAMBIX.
Teopema o Tpéx mapaieaIbHbIX
npsaMeIx. Teopema o
CKPELIUBAIOIIMX CANPAMBIX

8.11

27

[TapannenbHOE TPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NAPAJUIEIBLHOTO
MIPOEKTUPOBAHUS.
N3o0pakennepa3Hbxpuryp B
napanienbHOUIPOSKIH

10.11

28

IlenTpanbHas IpoeKUus. YTOII C
COHAIIPABJICHHBIMHY CTOPOHAMH.
YronMexynpsMbIMA

15.11

29

3agaun Ha JOKA3aTEILCTBO U
HCCIIEA0BAHHUE, CBSI3aHHBIE C
PacIoNIOKEHUEM MPSAMBIX B
MIPOCTPAHCTBE

15.11

30

[ToHsTHA: MapauIETbHOCT IPSIMOU
Y TUIOCKOCTHU B ITPOCTPAHCTBE.
ITpu3Hak napauieaIbHOCTH NPAMOH U
IUIOCKOCTH.
CaolicTBanapauieaIbHOCTUIIPSIMON U
IJIOCKOCTH

17.11

31

I'eoMerpuyeckue 3a1aun Ha
BBIUHCJICHHE U JOKa3aTeIbCTBO,
CBSI3aHHbIE C [1apPaAJIIEIbHOCTHIO
MPSIMBIX U MJIOCKOCTEN B
MIPOCTPAHCTBE

22.11

32

HOCTpOCHI/Ie CCUCHU:, TPOXOAIICT O

2211




yepe3 NaHHYIO MPAMYIO Ha YEPTExKe
Y MapaJuIeIbHOTO APYTrOM MPSIMOM.
PacuérorHomennit

33

[TapannensHas npoeknus,
MPUMCHCHUC I TOCTPOCHUSA
cedeHui KyOa u mapasienenurnesa.
CaolicTBanapasiesenurnena u
MPU3MBI

2411

34

[TapannenpHbIE IIIOCKOCTH.
[Ipu3Haku napanenbHOCTH JBYX
IIJIOCKOCTEN

29.11

35

Teopema o mapajuiIenIbHOCTH U
CIUMHCTBCHHOCTH IIJIOCKOCTH,
MPOXOJAIIEH Yepe3 TOUKY, He
MPUHAIJIECKALYIO TaHHOU
IUIOCKOCTH Y CHEJICTBUS U3 HEE

29.11

36

CaoiicTBa nmapaujienbHbIX
IIJIOCKOCTEH: O apalIeIbHOCTH
IPSIMBIX IIEPECEUEHUS ITPU
MepPECEYeHNH JBYX NapauIeIbHbIX
IIJIOCKOCTEH TpeThen

1.12

37

CaoiicTBa nmapauiesbHbIX
IIJIOCKOCTEW: O mapajljIeIbHOCTH
MPSAMBIX [TEPECEUECHUS TIPU
MIEPECCUYCHNUH JIBYX NapAJIICIbHBIX
IJIOCKOCTEN TPEThen

6.12

38

[ToBTopenue: Teopema Iludaropa Ha
IJIOCKOCTH

6.12

39

[ToBTOpEHME:

8.12




TPUTOHOMETPUATIPIMOYT'OJIbHOIOTPE
YT OJIbHUKA

40

CaoiicTBa Ky0a U IPSIMOYTOJILHOTO
napaenenumnena

13.12

41

Brruucnenne nuH oTpe3KoB B Ky0e
U TIPSIMOYT OJTEHOM
napasuieNienumnesie

13.12

42

IlepneHUKYJIAPHOCTD IPSIMOU U
mnockoctu. [Tpusnak
MEPIEHAUKYJIIPHOCTH IIPSIMOU U
IIJIOCKOCTH

15.12

43

IlepneH UK YJIAPHOCTD IPSIMOU U
m10ckocTH. [Ipu3Hak
MEPIEHAUKYIIIPHOCTH IIPSIMON U
IIJIOCKOCTH

20.12

44

Teopema 0 CylIeCTBOBaHUH U
€AMHCTBEHHOCTH MPAMOH,
MPOXOAIEH Yepe3 TOUKY
MPOCTPAHCTBA U MEPIEHANKYISIPHON
K INTIOCKOCTH

20.12

45

IInockoctu u NEPHNCHAUKYIISAPHBIC
UM IIPSAMBIC B MHOI'OI'paHHUKax

22.12

46

[110CKOCTH U NEePIEHANKYISPHBIE
UM TIPSIMBIC B MHOTOI'paHHUKAX

27.12

47

[lepnieHiuKynsp ¥ HaKJIOHHASI.
ITocTpoenue neprneHauKyIIspa us
TOYKH Ha IPAMYIO

27.12

48

[TeprieHAUKYISAp U HAKIIOHHAS.

29.12




[TocTpoeHune neprneHauKysipa us
TOYKH Ha IPAMYIO

49

Teopema o TpEX mepreHANKYIsIpax
(mpsiMast 1 oOpaTHas)

10.01

50

TeopeMa 0 TpEX NepHEHAUKYIIApax
(nmpsimast u oOpaTHast)

10.01

o1

YronmexayCKpemrBarmUMUCAIPS
MBIMU

12.01

52

[Touck nepneHIuKyISIPHBIX PSIMBIX
C TIOMOIIIBIO MEPIEHANKYISIPHBIX
IJIOCKOCTEH

17.01

53

OpTOroHaJIbHOENPOEKTUPOBAHNE

17.01

54

[TocTpoenue ceueHuit Kyoa, MPU3MBI,
IIPaBUJILHOM ITUPAMU/IBI C IIOMOIIBIO
OpPTOTOHANILHOW MPOEKIINH

19.01

55

[TocTpoenue ceueHuii kyoda, IpU3MBbl,
IIPaBWJIBHON MUPaMUIBI C IIOMOLIBIO
OpPTOTrOHAJILHOW MPOEKIIUH

24,01

56

CuMMeTpus B IPOCTPAHCTBE
OTHOCUTEIILHO TIOCKOCTH.
[TnockocTucuMMmeTpuii B
MHOT'OTpaHHHUKaX

24.01

57

[Ipu3Hak nepneHuKyIspHOCTH
IIPSIMOM U INIOCKOCTH KaK CJIEJICTBHE
CUMMETPUU

26.01

58

[IpaBUnbHBIE MHOTOTPAaHHUKH.
Pacuér paccTostHuid OT TOUKHU 10
IUIOCKOCTH

31.01




59

[IpaBUNbHBIE MHOTOTPAaHHUKH.
Pacuér paccrostHuid OT TOUYKH 10
IUIOCKOCTH

31.01

60

Crnioco0s! onycTUTh
NEepIEHANKYISPbI: CHMMETpus,
C/IBUT TOUYKHU 110 apayjiebHON
MIPSAMOM

2.02

61

CnBur no HenapasieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

7.02

62

Kontponbnas pabora "B3anmHoe
pacIoaokeHHe MPSIMBIX U
IJIOCKOCTEW B pOCTpaHCcTBE"

7.02

63

[ToBTOpEHME: Yyroa Mexay NpsSMbIMU
Ha TUIOCKOCTH, TPUTOHOMETPUS B
IIPOM3BOJIBHOM TPEYT OJIbHUKE,
TeopeMa KOCHHYCOB

9.02

64

[ToBTOpEHME: Yroa MEXIY
CKPEILMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

14.02

65

['eomeTpuyeckue METOBI
BBIYMCIICHUS YIJIa MEXKY MPSIMbIMU
B MHOTOIPaHHUKAX

14.02

66

JByrpanueiii yroia. CBOMCTBO
JUHEWHBIX YTIIOB ABYTPAHHOTO yria

16.02

67

[TeprieHIUKYIIPHBIC TUIOCKOCTH.
CBolicTBa B3aMHO
MEePIEHINKYIISPHBIX TUIOCKOCTEH

21.02

68

[Tpu3Hak neprneHauKyIIpHOCTH

21.02




IJIOCKOCTEN; TeOpeMa O MpsMOi
MepeceyeHust ABYyX MIOCKOCTEN
MEPIEHANKYJIAPHBIX TPEThEN
IJIOCKOCTH

69

IIpssMOYTOJIBHBIN MTapaJUICICIIUIIE;
KyO; U3MepeHusi, CBOMCTBA
IPSIMOYTOJIBHOT O TTapajuleseluIea

28.02

70

Teopema o nuaroHanu
MPSIMOYTOJIBHOT'O MapajuieNienuIieia
U CIICJICTBHE U3 HEE

28.02

71

CTCpCOMeTpI/I‘{eCKI/Ie W NPUKITaIHBIC
3aJa4u, CBA3aHHbIC CO B3aMMHBIM
PacCIiojIoOXKCHUCM ITPAMBIX U
IIJIOCKOCTH

6.03

72

HOBTOpCHI/ICI CKpCIIMBAOIINCCA
IIPAMBIC, TApaJIJICIbHBIC ITJIOCKOCTHU
B CTAHAAPTHBLIX MHOI'OI'paHHHUKaX

6.03

73

[Tapa mapaymienpHbIX TUIOCKOCTEN Ha
CKPEIIUBAIOIIMNXCS MPSMBIX,
paccTOsTHUE MEXKIY
CKPENTUBAIOIINMHUCS TPSIMBIMH B
MPOCTBIX CUTYAIUAX

8.03

74

PaccTosiHzE OT TOYKH J10 IIJIOCKOCTH,
pacCTodHuC OT HpﬁMOfI a0
IIJIOCKOCTH

13.03

75

Brruucienue paccTostHUNA MEXIY
CKPEILMBAIOIINMUCS IPSIMBIMH C
IIOMOILBIO NEPIICHIUKYIISIPHON
MIJIOCKOCTH

13.03




TpéxrpanHslii yroi, HEpaBeHCTBA
JUIs TPEXTPaHHBIX yriloB. Teopema

76 15.03
[Tudaropa, TeopeMbl KOCHHYCOB U
CHUHYCOB JiJIsl TPEXTPAHHOTO yTIJia
DneMeHTHI chepruIecKoit

77 T'€OMETPUHU: T€OAE3NUECKUE JINHUU 20.03
Ha 3emMite
Kourponsuas padora "Yrisl u

78 POIBHATP 20.03
paccTostHUS
CucremaTH3alys 3HaHUH

79 |, . 22.03

MHoOrorpaHHuK U €ro 3J€MEHThI

IIupamuna. Buasl nupamma.

80 P bantia 3.04
[IpaBunbpHast nupamuia
ITpusma. IIpssmas u HakJIOHHAs

81 p p 3.04
npusMebl. [IpaBunbHas mpuzma
[IpsimMoit mapamenenunen,

82 | npsAMOyroNbHBINA NapaeNnenuie], 5.04
KyO
BEITYKIIBIEMHOT OTpaHHUKH.

83 YITHICT P 10.04
Teopemadiinepa
Berlnykible MHOTOTpaHHUKH.

84 | Teopema Diinepa. [IpaBuibHBIC 10.04
MOJIYIIPaBUIIbHBIE MHOTOTPAHHUKH
KourponsHasipabora

85 | P pabor 12.04

MHororpaHHuKu

[TonsiTHe BeKTOpa Ha TJIOCKOCTH U B

86 17.04
MPOCTPAHCTBE

87 | CyMMaBeKTOpOB 17.04




88 | PasHocThBEKTOPOB 19.04

89 | IlpaBunonapaiienenumnena 24.04

90 | VYMHOXEHHUEBEKTOPAHAYHUCIIO 24.04
Paznoxenue Bekropa mo 0azucy

91 | Tpéx BEKTOPOB, HE JICKAIINX B 1 26.04
OJTHOH TTOCKOCTH

92 CKansipHOCTIPOU3BEICHHE 1 3.05

93 Brraucnienue yrita Mexy 1 805
BEKTOpPaMH B IIPOCTPAHCTBE

94 | Tlpocreiimme3agadu ¢ BEKTOpaMHU 1 8.05

95 [Tpocrelimuesagaun ¢ BEKTOpaMu 1 10.05

96 [Ipocrelimuesagaun ¢ BEKTOpaMu 1 15.05

97 | TIlpocreiimme3agayu ¢ BEKTOpaMu 1 15.05

%8 COI/I6C(”)[6GII-\I/Il§fI/II/I3eaEI/I$[3HaHI/II71 1 17.05

99 O6061enue u ) 1 22,05
CHCTEeMaTH3alUs3HAHU ]

10

0 HroroBaskoHTponbpHaspadboTa 1 22.05

10

1 HrtoroBaskoHTponbpHaspadboTa 1 24.05

10 | OGoGmenue n

2 CI/ICTeII-\I/IlaTI/ISaL[I/Iﬂ?)HaHI/Iﬁ L 2405

OBIIEE KOJIMYECTBO YACOB I1O0 10
[MPOTPAMME 2







YYEBHO-METOJINYECKOE OBECIIEYEHUE
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