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MOSACHUTEJBHASA 3AIIKNCKA

['eomeTpus sBisieTcss OAHMM M3 0A30BBIX KYpCOB Ha YPOBHE CpPEIHETrO
obmero o00pa3oBaHusl, TaK Kak OOECHEYMBACT BO3MOXKHOCTh H3yUYCHUS
JUCIHUIUIMH ~ €CTeCTBEHHO-HAy4YHON  HAMpaBJICHHOCTH W TPEIMETOB
TYMaHUTapHOTO 1uKIa. [IockonbKy Jorndueckoe MplieHue, GopMupyeMoe npu
W3YYCHUU  OOydYalOIIMMHCS  TIOHATHHHBIX  OCHOB  TE€OMETPHH,  IPHU
JI0Ka3aTeNbCTBE TEOPEM U MTOCTPOCHUH LIETIOUKH JJOTHUYECKUX YTBEPKICHUM pU
pelIeHUN TeOMETPUUECKHX 3a]1a4, YMEHHUE BBIIBUTATh U OMPOBEPTaTh IMIOTE3bI
HEIMOCPEICTBEHHO MCIOJIb3YIOTCS MPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO
[IMKJIa, B YaCTHOCTU (PU3UYECKUX 3a]1a4.

[lears ocBoeHust mnporpamMmbl ydyeOHOro kypca «l'eomerpusi» Ha
yrayOnéHHOM  YpOBHE — pa3BUTHE HWHIUBUIYAIBbHBIX  CIIOCOOHOCTEH
oOy4JaronMxcsi Mpu M3y4eHUH T€OMETPHUM, KaK COCTABJISIONICH MpeaMeTHOM
obnactu «MaTteMatnka U UHPOPMATHKA» 4vepe3 00ECleuyeHUEe BO3MOXKHOCTH
npuoOpeTEeHUsT M UCIOIb30BaHMs Oosiee TIIyOOKUX T€OMETPUUYSCKUX 3HAHUMA U
JNEUCTBUN, CHEMU(DUIHBIX TEOMETPUU, W HEOOXOIUMBIX IS YCIICITHOTO
npodeCCUOHAIBHOTO ~ O0pa3oBaHUsl, CBSI3aHHOTO C  KCIOJIb30BAHHEM
MaTEMaTHKH.

[TpuoputeTHBIME 337a4aMH Kypca T€OMETPUU Ha YIIIyOJNEHHOM YpOBHE,
PaCIIMPSIONIMMH U YCHJIMBAIOIIUMHU Kypc 6a30BOT0 ypOBHS, SIBISIFOTCSI:

pacuIMpeHne IpeICTaBICHUs O TeOMETPUH KaK YaCTH MUPOBOU KYJIBTYPhI
¥ (OpPMUPOBAHUE OCO3HAHUS B3aUMOCBS3H FEOMETPHUH C OKPY KAIOIIMM MUPOM;

dbopMHpoBaHUE TPENCTABICHUS O IMPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIITUX MATEeMaTHYECKUX MOJIENSIX, MO3BOJISIONIUX OMUCHIBATh U U3Y4YaTh
pa3Hble SIBJICHHUS OKPYXKAIOIIEro MHpa, 3HAHUE MOHSATUHWHOTO armapara Io
pazneny «CtepeoMeTpus» yueOHOTo Kypca FreOMETpHH;

dbopMHpOBaHWEe  YMEHHS  BIIQJeTh  OCHOBHBIMH  TOHATHSIMH O
MIPOCTPAHCTBEHHBIX (DUTYypax W WX OCHOBHBIMH CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMyT U yMEHUE WX TMPUMEHSITh, YMEHHSI JOKA3bIBaTh TEOPEMBI U HAXOIWTh
HECTaHJIaPTHBIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMUpoOBaHHEe YMEHHUS pPAclO3HAaBaTh HAa YEPTEkKax, MOJEISIX U B
peaJlbHOM MHpE MHOTOTPAaHHUKM ¥ Tela BpallleHWs, KOHCTPYHPOBATH
re€OMETPUUYECKHE MOJICIIH;

dbopmupoBaHue MOHUMAaHUS BO3MOHOCTH aKCHOMAaTUYECKOTO
MOCTPOCHUSI MaTEMaTUYECKUX Teopui, (OpMHUpPOBAHWE TOHUMAHUS POJIHU
aKCHUOMATHUKH MPU TPOBEICHUU PACCYKICHUIA;

dbopMHpoBaHrE YMEHHUS BJIaIE€Th METOJIAMHU JI0KA3aTEeIbCTB U aJITOPUTMOB
pEIIeHus, YMEHUS UX MPUMEHSTh, POBOJAUTH JIOKA3aTEIbHBIC PACCYXKICHUS B
XOJIe PpeIIEeHUs CTEPeOMETPUUYECKUX 3aJad M 3aJad4 C MPaKTHYECKUM
colaepkaHueMm,  (popMHpOBaHHME  TMPEACTABIECHUS O  HEOOXOIMMOCTH
JI0Ka3aTeNbCTB MPU OOOCHOBAHWUU MAaTEeMATHUUYECKUX YTBEPXKICHUH M pOJIU
aKCHOMAaTHKH B TIPOBEJICHUH JCTYKTHBHBIX PACCYKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHHE WHTEIICKTyabHBIX M TBOPUYECKHUX
CIOCOOHOCTEM oOyyJarommxcs, MO3HaBaTEIbHOU aKTUBHOCTH,



UCCJIEI0BATENbCKUX YMEHUN, KPUTUYHOCTH MBIIUIEHUS, UHTEPECa K U3YUECHHIO
TEOMETPUU;

dbopmupoBaHue (GYHKIIMOHATBHOM  TPaMOTHOCTH, pEeBaHTHOM
TEOMETPUU: YMEHUS PACIO3HABaTh MPOSBICHUS T€OMETPUUECKUX MOHSITHUH,
O0OBEKTOB W 3aKOHOMEPHOCTECH B PEATbHBIX JKM3HECHHBIX CHUTYAIUSAX U TIPH
W3YYEHUHM JPYrUX Y4YEOHBIX TIPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJICIUPOBAHUSI PEATbHBIX CUTYyallUi, HWCCIEI0BaHUS
MOCTPOEHHBIX MOJIeIeH, MHTEPIPETAIIMU MTOJIYYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICpKATEIBHBIMU JIUHUSAMU Y4eOHOTO Kypca «['eomeTpusi»
B 10-11 knaccax sBuswoTcs: «lIpsiMble W TIJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTopsl W KOOpPAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO tpeboBaHUE «yMETh ONEPUPOBATH
MOHATUSIMUY», PEIICBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM YPOBHE OOYyUCHHUS B
10—-11 kyaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JIMHUSAM Y4e0HOT0 Kypca,
a (opMHupoBaHME JIOTMUECKUX YMEHHMU pacmpeiensieTcs He TOJbKO IO
COJIEpKAaTeNIbHBIM JIMHMSIM, HO M 10 TojgaM oOydenus. CoaepxaHue
o0pa3oBaHUs, COOTBETCTBYIOIEE NPEIAMETHBIM pe3yJbTaTaM OCBOCHHS
denepaibHOM paboueid mporpaMmbl, paclpeielEHHBIM 10 ToJlaM 00y4YeHus,
CTPYKTYpUpPOBAaHO  TakuM  oOpa3oM, 4YTOObI KO BCEM  OCHOBHBIM,
MPUHIIMITHATBHBIM BOIIPOCcaM O0ydvaroluecs o0panainuch HEOJHOKPATHO. ITO
MO3BOJIIET OPraHU30BaTh OBJAJECHUE TEOMETPHUUYECKUMH TMOHATUSIMU H
HABBIKAMH TIOCJIEIOBATEIBLHO U TMOCTYIATEIbHO, C COOJIOJIEHUEM NpPHUHIIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHUA BKJIOYaTh B OOIIyI0 CHUCTEMY
T€OMETPUYECKUX TPEJCTABICHUN O0YyUYalOIMUXCs, paciiupsiss U yriayonss e€,
o0pa3ysi IpOYHbIE MHOYKECTBEHHBIE CBS3H.

[lepexos K M3y4EHUIO TEOMETPUU HA YIIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ychnoBus s auddepeHnmanuu  oOydeHHUs, IOCTPOCHUS
WHJMBUAYAJbHBIX 00pa30BaTEIbHBIX MpOrpaMM, OOECHEUYUTh YTIyOJIEHHOE
M3y4YeHUE T€OMETPUH KaK COCTaBIIAIONICH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOMIMXCS K MPOAOJDKEHUIO M3YYCHUSI MAaTEMAaTHKU C
y4€ToM BbIOOpa Oyayiien npodeccun, odecreunBasi MPeeMCTBEHHOCTh MEXKTY
o01uM U npoecCuoHaTBHBIM 00pa30BaHUEM.

Ha usydenne yueObHoro kypca «['eomerpus» Ha yriyOoJ€HHOM YpPOBHE
orBoauTcs 134 gaca: B 10 kmacce — 68 gacoB (2 yaca B Henento), B 11 kmacce —
66 yacoB (2 4aca B HEJIETIO).

COAEPKAHUE OBYUEHUSA

10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHSTUSA CcTepeoMeTpuu. Touka, Mpsamas, IUIOCKOCTb,
npocTtpaHcTBO. [loHSATHE 00 aKCMOMATHYECKOM TOCTPOCHHH CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.



B3auMHOE pacronoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKArOLIUeCs,
[apajulesIbHble M CKpelIMBaroIuecs mnpsMble. [Ipu3Hakym CKpemmBarommxcs
npsaMbIX. [lapamnenbHOCT, TPAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE:
[apajuleNIbHbIE TPAMBIE B IPOCTPAHCTBE, NAPAUIEIBHOCTh TPEX MPSAMBIX,
[apajuIeIbBHOCTh MPAMOM M IUIOCKOCTU. llapamiensHoe W 1meHTpanbHOE
NpOoeKTHpOBaHue, n3o0paxkeHue Guryp. OCHOBHBIE CBOMCTBA MapajlieIbHOTO
npoektupoBanusa. M3zobpaxenune Guryp B mapajuienbHOW MPOEKIHUU. YTIBI C
COHAIIPABJICHHBIMU CTOPOHAaMH, YTOJ MEXAY IpPsSMBIMA B IIPOCTPAHCTBE.
[TapajuienbHOCTh  INIOCKOCTEM:  MapajuleNIbHbIE  IUIOCKOCTH,  CBOMCTBA
napajuleNbHbIX IIockocTed. Ilpocreiiime npocTpaHCTBEHHBbIE (QUIYyphl Ha
IUIOCKOCTH: TE€TPa’Ap, NapaJIJICIIECIHIIE, IOCTPOCHUE CEUECHH.

[lepneHAMKYIJISIPHOCTD NPSAMOM U IIJIOCKOCTH: NIEPIEHAUKYIISIPHBIE IPSIMbIE
B IIPOCTPAHCTBE, NPSIMbIE MapaJuICIbHbIE U IEPIICHIUKYISIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPIECHINKYJSIPHOCTH TNPAMOM M IUIOCKOCTH, TE€OpPEMA O MPSIMOU
MEPIECHINKYJIIPHON IIJIOCKOCTH. OpTroroHanbHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKA J0 IUIOCKOCTH,
pacCTOsIHME OT MPSMOM 10 IUIOCKOCTH, MPOEKUHUsA (PUTypbl Ha IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHNEHIUKYJSIPHOCTH JBYX
IockocTer. Teopema o TpEX MepHeHIUKYIIsIpax.

VYTIiBl B IPOCTPAHCTBE: YrOJ MEXKAY NPSIMON U TUIOCKOCTBIO, ABYTPAHHBIN
yroji, JIMHEWHBIA yroja JABYTpaHHOro yria. TpEXrpaHHbI M MHOIOTPaHHbBIE
yrael. CBOMCTBA INIOCKUX YIJIOB MHOTOTpaHHOTo yriia. CBOMCTBA IUIOCKUX U
JBYTPAHHBIX YIVIOB TPEXI'PAHHOIO yria. Teopembl KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKH

Buibl MHOTOTpaHHUKOB, pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yroiapHas
npu3Ma, npsiMas M HaKJIOHHAs TpU3Mbl, OOKOBas M TMOJHas MOBEPXHOCTb
npusmel. [lapamenenumnen, npsMOyroJibHbIA MAPAJIIETETUIIE U €70 CBOKCTBA.
Kparuaiime myTh Ha IOBEPXHOCTM MHOIOrpaHHHKa. Teopema Ounepa.
[IpoctpancTBenHas teopema Ilugaropa. Ilupamuna: n-yrosnbHas nupamuna,
npaBuwibHas M yceu€HHas nupamuibl. CBoiicTBa pédep M OOKOBBIX TI'paHei
npaBUIbHOM nmupaMubl. [IpaBuibHbIle MHOTOTPAHHUKH: TIPaBUJIbHAS MTPU3MA U
npaBuibHas NMUpaMuia, NPaBWIbHAS TPEYrojbHas MUPaMUIA U MPABUIIbHBIN
TeTpasap, KyO. llpencrtaBieHne O NpaBUIBHBIX MHOTOTPaHHHMKAX: OKTajJp,
JOACKAdIP U UKOCADIP.

Bbruncnenue 351eMEHTOB MHOTOTPaHHMKOB: pEOpa, AWaroHa M, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTU M TMOJHOW TMOBEPXHOCTH MPSMOM MPHU3MBI,
MJIOMAh OCHOBAaHUM, TeopemMa O OOKOBOW TOBEPXHOCTH MPSMOM TMPU3MBI.
[Tnomane OGOKOBOI MOBEPXHOCTH M MOBEPXHOCTH NPABUIBHOM MUPAMMUIBL,
TeopemMa O IUIOLIAAN YCEUEHHOU MTUPaMHUIBI.

CummMmeTpuss B MPOCTPAHCTBE. OJEMEHTHl CHMMETPUM IPABUIBHBIX
MHOTOIpaHHUKOB. CUMMETpHUsl B MpPaBUIBHOM MHOTOIPaHHHUKE: CUMMETPHS
napasuieJienuneaa, CAMMETPHUS TPABUIbHBIX MPU3M, CUMMETPHUS MPABUIBLHON
nUpamMubl.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE



[ToHsATHA: BEKTOP B IIPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPHI KOJUIMHEAPHBIE, COHANPABJICHHBIE M IMPOTHBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBL. PaBeHCTBO BEKTOpPOB. JIeHCTBUSA C BEKTOpaMH:
CJIO)KEHME U BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKUX BEKTOPOB, YMHOKECHHUE
BeKTOpa Ha uymciio. CBOMCTBA CIOKEHHsSI BEKTOPOB. CBOICTBA YMHOXKEHUS
BeKTOpa Ha uyucno. Ilomarue kommaHapHble  BeKTOpbl.  [Ipu3Hak
KOMIUIAHAPHOCTH TPEX BeKTOpOB. l[IpaBuno mapammenenunena. Teopema o
Pa3JIOKEHUM BEKTOpA 0 TPEM HEKOMIUIAHAPHBIM BeKTOopaM. [IpsamoyronpHas
cucTteMa KoopAauHaT B mpocrpaHcTBe. KoopaunaTel BekTopa. CBs3b MEXITY
KOOpJIMHAaTaMH BEKTOpPAa M KOOpAMHATAMHM TOYEK. YTOJI MEXKIy BEKTOpPaMH.
CkaysipHOE IPOU3BEACHUE BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsATHSA: LWIMHIpPUYECKAs IOBEPXHOCTb, KOHUYECKas MOBEPXHOCTD,
cepuueckas MOBEPXHOCTb, 00pa3yrollue IMOBepXHocTel. Tena BpallleHHs:
UWIMHAP, KOHYC, YCEUEHHBIA KOHYC, cdepa, map. B3anmHoe pacnosiokeHue
chepbl U IIIOCKOCTH, KacaTeibHas IUIOCKOCTh K cdepe. M3o0paxkenue ten
BpalleHMs Ha IJI0CKOCTH. Pa3BépTKa umHIpa u konyca. CuMMeTpus cpepsl U
niapa.

O6béM. OcHoBHBIE cBoicTBa 00bEMOB Ten. Teopema 00 o00BEME
IOPSIMOYTOJIBHOTO Tapajulesienunena u cieAcTBus u3 He€. O0bEM mpsAMoN u
HAKJIOHHOM NPpU3MBbI, HWIHHJIpa, TUpaMubl U KoHyca. OOBEM 11apa v 111apoBOro
CErMEHTA.

KomOunanuu ten BpamieHuss 1 MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B
WIMHApP, ONUcaHHas okoio muiuHApa. l[lepecedenue cdepbl u mapa ¢
miockocTbio. Kacanue mapa u cepsl miockocteio. [ToHsITHE MHOTOTpaHHUKA,
OMHMCAHHOTO OKOJO c(ephl, chepbl, BOMCAHHOW B MHOTOTPAaHHUK WM TEJO
BpalCHUS.

[Tnomaas MOBEPXHOCTH UIUHIPA, KOHYCA, IIIOMaas chepsl u e€ yacTei.
[Tongobue B mpoctpaHcTBe. OTHOIIEHHE O0BEMOB, MUIOMIAJEH MOBEPXHOCTEM
nonoOHeIX ¢uryp. [IpeoOpazoBanue moaodusi, romoTeTus. Pemenue 3agay Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTtpoeHne cedyeHu MHOTOTPAHHUKOB M TEJI BPALICHUS: CEUCHUS
MWIMHAPa (MapauiebHO M MEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
(mapansienbHbIe OCHOBAHUIO M MPOXOSIINE Yepe3 BEPIIMHY), CEUEHUs Liapa,
METO/ABl IOCTPOCHMSI CEYEHUH: METOJ CJEJOB, METOJ BHYTPEHHETO
IPOEKTUPOBAHHUSI, METO/] IEPEHOCA CEKYILEH MITOCKOCTH.

BeKTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpanHcTBe. Omnepanuy Haja BeKTOpaMmH. BekTopHoe
YMHOKE€HHE BEKTOpOB. (CBOiicTBa BEKTOPHOro yMHOKeHHs. [IpsmoyronbHas
cUcTeMa KOOpJIMHAT B mpocTpaHcTBe. KoopaumHatel BekTopa. Pasnmokenue
BekTOopa 1o Oazucy. KoopauHaTHO-BEKTOPHBIA METOJ TMpU PELICHUU
reOMETPUYECKUX 3a/1ay.

J{BHKeHNs B IPOCTPAHCTBE



JBrxenus npoctpancTBa. OtoOpaxeHus. J[BukeHus U paBeHCTBO Puryp.
OO6uue cBoicTBa JBMXKEHUM. Buabl ABMXKEHMI: MNapalieIbHbIA TEPEeHoC,
LEHTpaJbHAsl CUMMETPHS, 3epKajdbHass CUMMETPHS, TOBOPOT BOKPYT MHPSIMOIA.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Diinepa.

IILTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSI YYHEBHOI'O KYPCA
«'EOMETPUSA» (YIJIYBJIEHHBIM YPOBEHbL) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

chOpPMHPOBAHHOCTh  TPAKIAHCKOW  MO3MIMM  OOydYaromerocs Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO 00IIECTBa, IPEICTABICHUE O
MaTeMaTUYECKUX OCHOBaX (DYHKIITMOHUPOBAHUS PA3JTUYHBIX CTPYKTYP, SIBIICHUH,
NpoIeAyp TpaxAaHCKOro o0IIecTBa (BBIOOPHI, OMPOCHI U JPYTroe), YMEHUE
B3aMMOJICCTBOBATh C COLMAJIbHBIMH HHCTUTYTAaMH B COOTBETCTBUU C HUX
(GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUMCKOMN IPakTaHCKON UJICHTUYHOCTU, YBAKCHUS
K IPOLUIOMY U HACTOAILIEMY POCCUIICKON MaTeMAaTHKH, IEHHOCTHOE OTHOLIEHUE
K JOCTHUKEHUAM POCCUUCKHUX MATEMATHUKOB M POCCHUMCKON MaTEMaTHYECKOM
IIKOJIbI, UCIOJIb30BAHUE ATUX IJOCTHKEHUW B JPYTMX HayKaX, TEXHOJOTHSX,
chepax SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JTYXOBHBIX LEHHOCTEN POCCHIICKOTO Hapo/a,
C()OPMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, OJTUYECKOTO IOBEACHMS,
CBSI3aHHOTO C TPAKTUYECKUM TMPUMEHEHHWEM JIOCTIDKCHHH HayKu W
NEeSATEIbHOCThI0 YYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B IOCTPOEHHUE
YCTOMYMBOTO OyaylIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYAs 3CTETUKY MAaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ady, peLIeHnH, paccyXIeHUN,
BOCIIPUMMYHMBOCTb K MATEMATUYECKUM aClEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA;

5) pusnueckoe BocIuTaHME:

c(hOpPMHPOBAHHOCTh YMEHHUS TNPUMEHSITh MaTeMaTHYECKHWE 3HAHHUS B
UHTEpecax 3JI0pOBOr0 U 0€30MacHOro o0pa3a IKU3HU, OTBETCTBEHHOE
OTHOILIEHHE K CBOEMY 3/I0pOBbIO (310pOBOE MHUTaHUE, cOaJaHCUPOBAHHBIN
PEXUM 3aHITHI U OTABIXA, pEeTyJsApHas puznueckas akTUBHOCTD), (pru3nyeckoe
COBEPILIEHCTBOBAHHE npu 3AHATHUIX CIIOPTUBHO-03/I0POBUTEIBHOMN
JeSATEIbHOCTbIO;

6) TpyaoBoe BocniuTaHUE:

TOTOBHOCTh K TpPYAY, OCO3HAHUE LIEHHOCTH TPYIOJIOOUS, MHTEpEC K
paznuuyHbiM  cdepaM  NPOPECcCHOHAIBHONW JI€ATEIbHOCTH, CBA3aHHBIM C
MaTE€MaTUKOW M €€ MPUIIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymieit mpodeccud U peaaru30BbIBATh COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI,



TOTOBHOCTh M  CHOCOOHOCTH K MareMaTH4eCcKOMy OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA MPOTSKEHWU BCEH >KU3HH, TOTOBHOCTH K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTHYeCKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHPOBAHHOCTh JKOJIOTMUECKOW KyJIbTYPhl, TOHWUMAHUE BIIASHUS
COIIMATTbHO-D)KOHOMUYECKUX TMPOILIECCOB HAa COCTOSHHE MPUPOJHOUM U
COIIMAJILHOM CpeJbl, OCO3HAHUE TJ00AIBHOTO XapakTepa HSKOJOTHYECKHUX
npo0JieM, OpUEHTAIINs Ha TPUMEHEHHE MaTeMaTHICCKUX 3HAHUM IS PEIICHUS
3a/1a4 B 00JIaCTH OKPYKAIOIIEH Cpe/ibl, IJIAaHUPOBAHUE TIOCTYIIKOB U OIEHKHU UX
BO3MOJKHBIX TMTOCJIEJACTBUM JIJIsI OKPYKAIOIIECH CPEJIbI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKu M  OOIIECTBEHHOM TPAKTUKW, ITOHHMaHHUE
MaTeMaTUYECKOW HayKH Kak c(epbl YeIOBEUECKOUN NesTEIbHOCTH, ITANOB €&
Pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTHUSL IMBWIM3ALUM, OBJAJCHUE SI3BIKOM
MaTeMaTUKH U MAaTEeMaTUYECKOW KyJbTYpOH KaK CpeICTBOM MO3HAHUSI MUDA,
TOTOBHOCTh OCYIIECTBJISITh MPOEKTHYIO M HCCIIECIOBATEIbCKYIO JIESITEIbHOCTh
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBISIBIIATD M XapaKTEPU30BATh CYLIECTBEHHBIE IPU3HAKN MAaTEMaTUYECKUX
OOBEKTOB, TOHATHH, OTHOLIEHUH MEXIy TMOHATHUAMH, (QOPMYIUPOBATH
ONMpeNeNeHus]  MOHATUW,  YCTAHaBIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJaccu(ukanmMy, OCHOBaHMUS MJii OOOOUIEHUST W CpaBHEHUS, KpPUTEPUHU
IIPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OpMyIuMpoBaTh M  NPEeOOPa3OBBIBATh  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPULATENbHBIC, €IMHUYHBIE, YACTHBIE U OOIUE, YCIIOBHBIE;

BBISIBJIAIT ~ MaTEeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
POTUBOPEYHS B (PaKTax, TaHHBIX, HAOIIONCHUIX U YTBEPKICHUSX, IPEAJiaraTh
KPUTEPHUH JUJIS BBISBJIICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUNIA;

JieaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHUM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IPOBOJUTH  CAMOCTOSITENIBHO  JIOKA3aTEJbCTBA  MAaTE€MaTHYECKHX
YTBEPXKJIECHUNA (MpsIMbIE M OT IMPOTHUBHOIO), BBICTPaMBaTh AapryMEHTALMIO,
OPUBOJUTH MPUMEPbl U KOHTPHOPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYKJI€HUS U BBIBObI;

BBIOMpATh CHOCOO penieHus: y4yeOHOW 3aqayu (CpaBHUBATH HECKOJIBKO
BApUMAHTOB pEILCHUs, BbIOMpaTh HauboJee MNOAXOAAIUMH C  y4ETOM
CaMOCTOSATENbHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBaregabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATEIICKUNA MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOIMPOCHI, (PUKCUPYIOLIUE MNPOTUBOpEUHE, Mpoliemy,
yCTaHaBIMBATh UCKOMOE U JaHHOE, (POPMUPOBATH TUMOTE3Y, APTYMEHTUPOBATH
CBOIO TMO3HIINIO, MHEHUE;

IPOBOUTD CaMOCTOSITEIIbHO CIJIAHUPOBAHHBIH HKCIEPUMEHT,
UCCIIEIOBAaHUE 0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYEeCKOro OOBEKTa,
SIBIICHUS, IPOIIECCA, BBIABICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMu, SIBICHUSIMH,
npoleccaMu;

CaMOCTOSITENIbHO (POPMYIIMPOBATH 00OOIIEHHUS U BBIBOBI IO pe3yJIbTaTaM
NpOBEAEHHOTO HAOIOACHUS, WCCICIOBAaHUSA, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHHIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOLECCa, a TAKXKE BBIABUIaTh
IPEIOI0KEHUS O €r0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH ACPUITUTH HH(OOPMAILINU, TAHHBIX, HEOOXOTUMBIX JIsl OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh  MH(OpPMAIMIO W3  WCTOYHHUKOB  PA3NIUYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIUIO
pa3IMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

CTPYKTYpPUPOBATh HH(POPMAIIHIIO, TIPECTABIATH €€ B pa3InYHBIX (hopMax,
WUTIOCTPUPOBATH TpapuuecKi;

OLICHMBAaTh  HAAE&KHOCTh  HMHpOpManMu 1O CaMOCTOSITENILHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE y4eOHbIEe 1eCTBUS

OOmenne:

BOCIIPUHUMATH U (DOPMYJIMPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMHU
U LESIMU OOIIEHUs, ICHO, TOYHO, FPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX U MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJIy PEIICHUs 3aJ1auH,
KOMMEHTHUPOBATH MOJYUYCHHBIN pe3yJibTar;

B X0J1€ 00CYKJICHUS 3a]1aBaTh BOIMIPOCHI IO CYILIECTBY 00CYXIaeMOM TEMBI,
npoOJieMbl, peniaeMor 3ajauu, BBICKa3bIBaTh HWJIEW, HAIICJICHHBIE HA TOUCK
pEILIeHUs, COMOCTABJISITh CBOU CYXJCHHS C CYXKJICHUSAMHU JPYTUX YUYaCTHUKOB
Jajora, oOHapy>KMBaTh pPa3IMdMe U CXOJICTBO MO3UIIMHI, B KOPPEKTHOU hopme
bopMyIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJCTABISATh  PE3YJbTaThl  pPEIICHUs  3aJaduH, AKCIIEPUMEHTA,
WCCJICIOBAHUSI, TIPOEKTA, CAMOCTOATEILHO BHIOUPATh (hOpMAT BBICTYIUICHHUS C
y4€TOM 3aJ1a4 PE3EHTAIMU U 0COOCHHOCTEH ayAUTOPHUH.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusamnus:

COCTaBJISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4u, BHIOUPATh CIIOCO0 perieHus
C Y4€TOM UMEIOIIUXCS PECYpCOB U  COOCTBEHHBIX BO3MOXKHOCTEH,



apryMEHTHUPOBATh M KOPPEKTUPOBATh BAapUAHTHI PELIEHUH C YYETOM HOBOM
uHbOpMaLUu.

CaMOKOHTPOJIb, DMOLMOHAJIBHBIN HHTEJJICKT:

BJIAQ/JIeTh HABbIKAMU TIO3HABATENbHOM pediIeKcMu Kak OCO3HAHHS
COBEPILIAEMBIX JIE€UCTBHUI M MBICIUTEIBHBIX IPOIECCOB, HX PE3YyIbTaTOB,
BJIa/IeTh CHOcO0aMU CaMOIPOBEPKU, CAMOKOHTPOJIA Tpollecca M pe3ynbTara
pElIeHUs] MaTEMaTUYECKOH 3a1auH;

OpEIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPU pPELIECHUU
3aJaud, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH Ha OCHOBE HOBBIX
OOCTOATENBCTB, JTAHHBIX, HAWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yibTaTa LEIM U YCIOBUSIM, OOBICHSITH
OPUYUHBl JOCTH)KEHHMSI WIM HEAOCTH)KEHHS PE3yJbTaTOB JESTEIbHOCTH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eITEILHOCTD:

NOHMMAaTh M  HUCIOJb30BaTh  NPEUMYLIECTBA  KOMAHAHOW U
WHIUBUIYAIbHOM PaOOThl MPU pPEIICHUH YYEOHBIX 3aJad, TPUHUMATh LENb
COBMECTHOM NI€SITENIbHOCTH, TUIAHUPOBATh OPTaHU3ALUI0 COBMECTHOW PadOTHI,
pacnpenensaTh BUAbl padoT, T0TrOBAPUBATHCS, OOCYK1aTh MPOLECC U PE3YIbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIFOCH;

y4acTBOBaTh B IPYIIIOBBIX (hopmax paboTel (00Cyk1eHHs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMBl» W HHBIE), BBIIOJHATH CBOIO 4YacTb paboOThl U
KOOPAMHUPOBATh CBOM JIEHCTBUS C APYTMMHU WIEHAMH KOMAaHbI, OLIEHUBATh
KayecTBO  CBOEro  BKJIaJAa B  OOWMH  MPOAYKT 1O  KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOyJaromuiicss HayduTCs:
CBOOOJIHO ONEPUPOBATH OCHOBHBIMU MOHATUSMU CTEPEOMETPUU NIPHU PEIICHUU
3aJ1a4y ¥ MPOBEJCHUU MAaTEMATUUYECKUX PACCYKICHHUI;
NPUMEHATH AKCUOMBI CTEPEOMETPUM W CIEACTBUS M3 HUX MPU PEHICHUU
reOMETPUYECKUX 3a/1aY;
KJIACCU(UIIMPOBATh B3aUMHOE PpACIOJIOKEHHUE TMPSAMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;
cBOOO/IHO ONEpPUPOBATH MOHSATUSIMH, CBA3AHHBIMU C YIJIaMU B MPOCTPAHCTBE:
MEXIy MPSAMBIMU B IPOCTPAHCTBE, MEXKLY IPSIMOU U MJIOCKOCTBIO;
cBOOO/IHO ONEPUPOBATH MOHATUSIMHU, CBI3aHHBIMHU C MHOTOTpaHHUKaMHU;
CcBOOOJIHO pAaclo3HaBaThb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TpU3Ma,
nupamMua, NpsMOYToJIbHBINA Napaienenunen, Kyo);
KJ1accu(UIMpoOBaTh MHOTOIPaHHUKH, BbIOMpas OCHOBaHMs LTSI
KJ1accu(ukanuu;
CBOOOJTHO ONEpUPOBATH MOHATUSMU, CBI3AHHBIMU C CEUEHHEM MHOTOI'PaHHUKOB
MJI0CKOCTBIO;



BBINOJHATh HapauleIbHOE, LEHTPAIbHOE U OPTOTOHAIBHOE IPOEKTUPOBAHUE
¢buryp Ha MIOCKOCTh, BHIOJIHATH N300pakeHus (hUryp Ha MmioCKOCTH;

CTPOUTH CEUEHUS MHOTOTPAHHUKOB PA3IUYHBIMU METOJAaMH, BBIIOJIHATH
(BBIHOCHBIC) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (QUTYp: BHUJ
CBEpXy, COOKY, CHU3Y;

BBIUUCIIATH IJIOUIAAN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IpHU3Ma, MUPaMHUJA),
TeOMETPUUECKUX TeJl C MPUMEHEHHEM (POopMyT;

CBOOOJIHO OIEPUPOBATH MOHATUSAMU: CAMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUH (UTYDBI;
CBOOO/IHO OINEpPUPOBATh MOHSTHUSAMH, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOpaMU;

pemiath 3aJaud  Ha  JI0Ka3aTeJIbCTBO MAaTEMaTHYECKMX OTHOIIEHUH WU
HAX0XJIEHWE TEOMETPUYECKHX BEJIWYMH, MPUMEHSSA M3BECTHBIE METOJbI MpHU
peIIeHnHd MaTeMaTHYeCKHX 3a/7ad TMOBBIIIEHHOTO ¥ BBICOKOTO YpPOBHS
CIIO)KHOCTH;

OPUMEHATh  NPOCTEHIIME  MPOTpaMMHBIE  CPEACTBA U DJICKTPOHHO-
KOMMYHHKAITIOHHBIE CHCTEMBI MIPH PEIICHUN CTEPEOMETPUIECKUX 3a/1ad;
U3BJIEKaTh, MPEOOpPa3OBbIBATh M  HMHTEPIPETHPOBATH HHMOPMALHIO O
MPOCTPAHCTBEHHBIX TEOMETPHUUECKUX (UTYpax, MPEICTABICHHYIO Ha YepTexax
U PUCYHKaX;

OPUMEHATH MOJIYYEHHbIC 3HAHUS Ha MPAaKTHKE: CPaBHUBATh M aHAJIU3UPOBATH
peasbHbIE CUTyallud, MPUMEHATh W3YUYEHHbIE MOHSTHUS B IpPOLIECCe IMOMCKa
pelieHuss MaTeMaTU4ecKu C(OpMYIMPOBAHHOM NPOOJIEMbI, MOJEIMPOBAThH
peasbHbIE CUTYalluu Ha S3bIKE FT€OMETPHUH, UCCIIEI0BATh TOCTPOCHHBIE MOJIEIN
C HCIIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATHM M TeopeM, amnmapara aareOpshl,
pelmaTh MpakKTHYeCKWe 3a7aud, CBS3aHHBIE C HAXOXJICHUEM T'€OMETPUUYECKUX
BEJIMYNH;

UMETh TPEACTAaBICHUST 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPHUH Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K konity 11 kiaacca oOyvaromuiicss HayduTCs:
CBOOOJTHO OIEPUPOBATH TMOHATUSAMH, CBSI3aHHBIMU C IIWIMHAPUYECKOMH,
KOHUYECKON U CheprUeCKOM MOBEPXHOCTIAMHU, OOBSICHITH CIIOCOOBI TTOTYUCHUS;
OTIepUpPOBATh TOHSTHSMHU, CBS3aHHBIMH C TEJaMU BpaIICHUS: UIUHAPOM,
KOHYyCOM, c(hepoit u mapowm;
pacrno3HaBaTh Teya BpaimieHus (MWIMHIP, KOHYC, chepa U map) U 0ObSICHITh
CIIOCOOBI MOTYYEHUS TEJ BPAICHUS;
KJIACCU(PUITMPOBATH B3aUMHOE PACTIONIOKEHHE CPEPHI U MIOCKOCTH;
BBIYHCIIATh BEIMYUHBI 2JICMECHTOB MHOTOTPAHHUKOB M TEJ BpAIICHUS, 00bEMBI
Y TUTOIIA/IA TTIOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJT BPAIICHHSI, TCOMETPUICCKUX
TeJ C IpUMEHEHUEM (HOPMYIT,
CBOOOJHO OMEpPUPOBATh IOHATHUSMH, CBS3AaHHBIMH C KOMOWHAIUSIMH TEI
BpalicHUs M MHOTOTPAaHHUKOB: MHOTOTDAHHHMK, BIUCAaHHBIA B cdepy



ONKCaHHBIM OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAaHHMK WIIM TEJO
BpAILICHHUS;

BBIUUCIISTh COOTHOILICHUS MEXIYy IUIOMIAIIMU TOBEPXHOCTEH U 00bEMamu
IIOJOOHBIX TEN;

n300paxaTh u3ydyaeMble (PUTYPHI, BHITTOIHATH (BBIHOCHBIC) INTIOCKUE YEPTEKH U3
PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BHI CBEpXY, COOKY, CHHM3Y, CTPOUTH
CEYEHUs TEJI BPAILCHHUS;

U3BJIEKAaTh, HWHTEPIPETUPOBATL M  INpeoOpa3oBbIBATh HH(OPMALHIO O
IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (DUTypax, IPEICTABICHHYIO Ha YepTexax
U PUCYHKAX;

cBOOO/IHO OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH OIIEpALlUK HAJl BEKTOPAMHU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

pemaTh reOMETPUYECKHUE 3a/1auyl HA BBIYKMCIICHUE YTJIOB MEXAY NPSIMBIMU U
IJIOCKOCTSIMM, BBIUHCIIEHHE PACCTOSHUM OT TOYKH J0 IUIOCKOCTH, B LEJIOM, HA
IIPUMEHEHUE BEKTOPHO-KOOPANHATHOIO METO/1A IIPU PELIECHUU;

CBOOOJHO  OINEpPUPOBATH MOHATHUSIMH, CBSI3AHHBIMH C  JIBJKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBINIOJIHATh ~ M300pAKEHHUSI MHOTOIPAHHMKOB W TEJ  BpalleHHs IpHU
[IapajuIeIbHOM MEPEHOCE, LIEHTPAIBHOW CUMMETPHUH, 36pKaIbHON CUMMETPHH,
IIpU TOBOPOTE BOKPYT MPSAMOH, MpeoOpa3oBaHUsl 000U

CTPOUTH CEYEHHs MHOIOTPAaHHUKOB W TEJI BPALICHUA: CEYEHUs LUIUHIPA
(mapanenbHO U NEPIEHIUKYJISIPHO OCH), CEYEHUs KOHyca (mapajuleibHbIe
OCHOBAHMIO U MPOXOSLIUE YepEe3 BEPILUHY ), CEUEHUS 11apa;

UCIIONB30BaTh METOJbl IIOCTPOCHMS CEYCHUN: METOX CIEAOB, METOL
BHYTPEHHETO IIPOEKTUPOBAHHUSI, METO/I IIEPEHOCA CEKYILEN TUIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

IPUMEHSATh TeoMeTpudeckre (hakThl AJI1 PELICHHUS] CTEPEOMETPUUECKUX 3a/1ad,
MPEANOJIATAIONINX HECKOJBKO IIArOB PELICHHUs, €CIHM YCIOBHUS NPUMEHEHMS
3aJlaHbl B IBHOM U HESIBHOM (hopMme;

pemaTh 3aJa4d  Ha JOKa3aTeJbCTBO MAaTEMAaTUYECKUX OTHOLICHUM U
HaxX0KJICHUE TEOMETPUUECKUX BEJINYUH;

IIPUMEHSTh TPOTPAMMHBIE CpPEICTBA W  DJIEKTPOHHO-KOMMYHUKALMOHHBIE
CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a/aY;

IIPUMEHSTH IIOJIyYEHHbIC 3HAHUS HA IPAKTHUKE: CPAaBHUBATh, AHAIIM3UPOBATH U
OLICHUBATh PEAJIbHBIE CUTYyalMH, IIPUMEHATh W3yYCHHBIE MOHSATHUSA, TEOPEMBI,
CBOMCTBA B MpOLECCEe MOMCKA PELICHUs] MaTeMaTH4eCKH C(HOPMYJINPOBAHHON
npoOJieMbl, MOJAEIUPOBATh peallbHble CUTyallUM Ha $3bIKE TI'COMETPHH,
UCCIIEI0BATh IIOCTPOEHHBIE MOJEIHM C HCIOJb30BAHUEM TI'€OMETPUUECKUX
NOHATUH U TeOopeM, armmaparta ainreOpbl, pelaTh MNPAKTHUYECKUE 3a/layH,
CBSI3aHHBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEJIMYNH;

UMETh TMpeACTaBICHUS OO0 OCHOBHBIX JTamax pa3BUTHS TEOMETPUU Kak
COCTAaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUM.



TEMATHUYECKOE IINTAHUPOBAHUE

«I"eomerpus»
No HaumenoBanue KonunuecTBo yacos 20P
n/m pa3aciioB U TEM
Bcero | Konrponbnsie | [Ipaktuyeckue
porpaMm
paboThI paboThI
1. | Bektopsl B 6 0 OUITA
IIPOCTPAHCTBE O01Maremaruka
2. Merton KoOpauHAT B 13 0 OUTTN
IIPOCTPAHCTBE O01Maremaruka
3. | Huwmnaap, koHyc, map 14 0 OUITA
O01Maremaruka
4. | O0bemsl Ten 15 0 OUIIN
01Maremaruka
5. | IloBropenue Kypca | 18 5 OUITN
reoMeTpuu 01Maremartuka
IToypouyHoe miIaHupoOBaHue
«I'eomerpus»
(2 gaca B Hexemto, 66 4acoB)
Ne i/m HaszBanue paznena, Temsl Kou-Bo
4acoB
BekTopbl B IpocTpaHcTBe 6
1. [ToHsiTMe BEKTOpA B ITPOCTpaHCTBE. PABEHCTBO BEKTOPOB. 1
2. CnoxeHue U BbIYMTaHHE BEKTOPOB. Y MHOYKEHHE BEKTOPA Ha 1
YUCJIO.
3. CrnoxeHue U BbIYUTaHHE BEKTOPOB. Y MHOYKEHHE BEKTOpA Ha 1
YUCJIO.
4. KommuianapHsie BEKTOPBI. 1
5. KommianapHsie BEKTOPBI. 1
6. IIpoBepounasi padora «BeKTOpbI B IPOCTPAHCTBE 1
MeToa KOOPAUHAT B POCTPAHCTBE 13




[IpsimoyroJibHas cucTeMa KOOPAUHAT B MPOCTPAHCTBE.
Koopnunatel Touku. Koopaunatel BekTopa.

8. CBs13b MEXKy KOOpJIMHATAMU BEKTOPOB M KOOPJIMHATAMH TOYEK. 1
9. [Ipocreiimme 3agaum B KOOPAUHATAX 1
10. | IIpocreitmme 3aga4n B KOOpAUHATAX 1
11. | Yron mexny Bekropamu. CKaJISIpHOE TPOU3BEAECHUE BEKTOPOB. 1
12. | Yron mexnay Bektropamu. CKaJISIpHOE TPOU3BEACHUE BEKTOPOB. 1
13. | Beruucnenue yrioB Mex 1y IPSMBIMA U INTIOCKOCTSIMU. 1
14. | Beruucnenue yrioB MEK1y IPSIMBIMU U INTIOCKOCTSIMU. 1
15. | YpaBHEeHHE MIIOCKOCTH 1
16. | YpaBHEHHE IIOCKOCTH 1
17. | JIBv>xeHus 1
18. | JIBmxeHus 1
19. | IIpoBepouHas padora «MeToa KOOPAUHAT B IPOCTPAHCTBE)»
uauHap, KOHYC, IAP 14
20. | Ilonstne nnnmHapa. [lnomane MOBEpXHOCTH LMIIMHIPA. 1
21. | Hunuugp. Pemenue 3agay. 1
22. | Ilonstue xonyca. [nomans mOBEpXHOCTH KOHYCa 1
23. | YceuEHHbIl KOHYC. 1
24. | Konyc. YceueHnslii KoHyc. Pelnienue 3aaad. 1
25. | Cdepa u map. YpaBaenue cdephl. 1
26. | B3auMHoe pacronoxkeHue chepbl U TIOCKOCTH. 1
KacarenpHas miockocTsb K cdepe.

27. | Ilnomanpb chepsl. 1
28. | Chepa. Pemenue 3amauq. 1




29. | Pewenue 3amau no teme: «L{ununap, KoHyc, mapy. 1
30. | Pemenue 3apau no teme: «lmnmnaap, KoHycC, map». 1
31. | Pemenue 3anau no teme: «Llmnmnaap, KoHyc, map». 1
32. | Pemenue 3amau o teme: «unuHap, KoHyc, mapy. 1
33. | IIpoBepounasi padbora «{uaumHap, KOHyc, ap» 1
O0bembl TE 15
34. | OO6beM IPSAMOYTOIBHOTO MapalljieenuIe1a 1
35. | O0bem npsiMOi  TTPU3MBI 1
36. | O6beM HUIMHIpA. 1
37. | O6bem npsiMOii IPU3MBI U IWIIMHJIpa. Pemenne 3aaay. 1
38. | O0beM npsiMoil MpU3MBI U IUIUHpa. Perienue 3aaad. 1
39. | O6bem npsiMoit MpU3MBI U IUIKMHpa. Perienue 3aaad. 1
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