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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBsieTcss OJHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1ero o0pa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUECHHUS] TUCIIUTIINH
€CTECTBEHHO-HAYYHOW HAINpPABJIEHHOCTH W NPEIMETOB TI'YMAaHHTAPHORQ. IIHKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOE€ NpH  HU3YYEHUU
OOy4YarONIMMUCS TOHSITUIHBIX OCHOB IF€OMETPUHU, NPH JI0KA3aTeIbCEBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3Bl “HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAYYHOFOWIIMKIIA, B YACTHOCTHU
(¢u3nYecKux 3aaau.

I{enb ocBoeHus nporpamMmmsl yueOHOro Kypea «I'edmerpusd» Ha yriyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIbHBIX CIIOCOOHOCTENH oOyyarommxcs mpu
M3YYEHUHU T€OMETPUH, KaK COCTABISIONICH mpeamMerHon obmactu «MaTtematuka u
nHpopmaTtrka»  yepe3  oOecleueHHe  BO3ZMOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TeOMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(hEeCcCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAHNEMy MATEMATUKH.

[IpuopuTeTHBIMM 3aayaMu Kypea ICOMETpUM Ha YIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMU KYPC 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHNe NPEICTABICHUS O=PEOMETPUN KaK YAaCTH MUPOBOU KYJIBTYpPHI U
(dbopMHpOBaHKE OCO3HAHUS B3AMMOCBS3H T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupoBaHUe TMpenCTAaBICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEUIINX MATEeMATHUYECECKUX MOJEINAX, MO3BOJIAIOMIMX OMHUCHIBATh U H3y4aTh
pa3HbIe SIBJICHUS OKPYKAIOMIEr0 MUPa, 3HAHUE MOHATUIHOIO amnmapara o pa3iaeny
«CtepeomeTpus» yu€OHOFO Kypca reOMEeTpuH;

(GOpMUPOBAHUE %, YMEHUS  BIAJACTh  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHbIX/ PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHBIE CIIOCOOBI PEIIeHUS 3a/1aY;

dbopMHPEBAHNE YMEHUS paclio3HAaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUPE MHOIOIDAaHHUKM M Te€Ja BpalleHUs, KOHCTPYMPOBATH TI'€OMETPUYECKHE
MOJEJIH,;

(hOpMHUpPOBaHNUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MATEeMATHUYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
[IpOBEICHUH PACCYKICHU;

dbopMUpOBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTEeIbCTB M aJTOPUTMOB
pelieHusi, yMEHUs UX MPUMEHATh, MPOBOJUTH J0KAa3aTelIbHbIE PACCYKICHHS B
XOJI€ PELICHHs CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupOBaHHE TpPEINCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATUKU B TIPOBEICHU I
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM 00y4Yaronuxcs, Mo3HaBATEIbHON aKTUBHOCTHU, UCCIEAQBATEAbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUU;

dbopmupoBanre (DYHKIIMOHAIBEHONH TPAaMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHUSI PACclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHITHH, “00BEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYalMSIX W MPU U3YUECHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH Wi, 38KOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, HWCCIEI0BaHUS HOCTPOCHHBIX MOJIEIEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA Y4€OHOEQ' Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTcs:  «lIpsiMble W MIQCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpbI U  KOOpAWMHATHI B
MIPOCTPAHCTBE», «JIBMYKEHUS B IPOCTPAHCTBE:

ChopmynupoBannoe Bo PI'OC COO TpedoBaHHE «YMETh OINEPUPOBATH
MOHATHUSAMIY», PEICBAHTHBIMH TEOMETPUM, HA YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJ@PKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX  YMEHHW 4 pacmpenensiercs He  TOJBKO IO
CoJiep KaTeNIbHBIM JIMHUSM, HO U 1O rojam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIICE MPEIMETHBIM  pe3yibTaTaM ocBoeHusi DenepanbHOl padoueit
POrpaMMbl, paclpeeaEHHBIM, 10/ ToJaM OOYYEHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaroIInecs
oOpamaquch HEOJHOKPATHO. JTO TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
Tr€OMETPUICCKUMH TMOHATASIMH M HaBBIKAMH TTOCJICIOBATEIHLHO U MOCTYMATEIIBHO, C
COOJTIO/IEHNEM TPUHITNATIA IIPEEMCTBEHHOCTH, a HOBBIC 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPHMCCKHX MPECTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIITyOJIss
e€, 00pa3ys MpOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3nmathl ycnmoBus i auddepeHuHaniu 00ydeHHs,  MOCTPOCHUS
WHJMBUAYAJIBHBIX 00pa30BaTENIbHBIX MPOTpaMM, OOECHeYuTh YrIyOJaEHHOE
M3YYCHUERECOMETPUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTeMaTukay;

HOMLOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM “BeiOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXITY
00MKM 1 TIpoeccHoHaILHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henenmto), B 11 kiracce — 102
jaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimMble ¥ IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, ImpsMas, ILIOCKOCT,
npocTpaHcTBo. IloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHUM CGLEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE! “IEPECEKAOIIUECS,
NapajuleNibHble M CKpelmBaromuecss npsmele. [Ipu3Haky CKpemmBaromumxcs
npsmeIX. [lapamiensHOCTh NPSIMBIX U IIJIOCKOCTEM B MMPOCTPAHCTBE: MapaJlIe/IbHbIE
IPSIMBIE B IIPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPSIMBIX, NAPAIIIEIBHOCTD PSIMOMI
u 1ockoctu. [lapamienbHoe W UEHTpPaJbHOE MPOSKPUPOBAHUE, U300pAKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNbHOrO MpoeekTupoBanus. M3o0paxeHue
¢Guryp B mapajuiesIbHON MPOEKUUU. YTl ¢ GOHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpSAMBIMH B IPOCTpaHCTBE. [lapamienbHECTh TUIOCKOCTEN: MapasulesIbHbIE
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IWIOCKQCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[lepneHAMKYIJISIPHOCTD NPSIMOU U TIIOCKOCTH: MEPIEHAUKYIISPHBIC IIPSMBIE B
IIPOCTPAHCTBE, MpsMBIEC IMAPAJUICHBHBIE W TMEPIECHIUKYJISAPHBIE K IUIOCKOCTH,
IPU3HAK NEPNEHAUKYJSAPHOCTH NPSIMOM M IUIOCKOCTH, TEOpEeMa O MpsSMOKH
MEPIEHINKYJIIPHON IJIQCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0 «IWIOCKOCTH, HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[lepneHAMKYISApPHOCTS “IUIOCKOCTEW: MpHU3HAK  MEPHEHAUKYJISIPHOCTH  ABYX
mIockocTer. Teopema 0 TPEX MepHeHIUKYIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IWIOGKMX YIJIOB MHOrorpaHHoro yria. CBolicTBa IUIOCKUX U
JBYTPAaHHBIX%YPIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TPEXTPaHHOLO yria.

MHOrorpaHHuKH

Buasl MHOrorpaHHukoB, pa3BEépTka MHororpaHHuka. IIpusma: N-yrojpHas
npu3Ma, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJIHAs TOBEPXHOCTh MPHU3MBI.
IMapannenenunen, nOpsSAMOYrOJbHBIA — NapajuleleNuNe]] W  €ro  CBOMCTBA.
Kparvailme mnmyTm Ha TMOBEpXHOCTM MHOTOrpaHHuka. Teopema Oinepa.
IlpoctpanctBennass Teopema Iludaropa. Ilupammpa: n-yronbHas mnupamuia,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa p&Oep M OOKOBBIX TIpaHel
npaBUIbHOW nHpaMubl. [IpaBuibHBIE MHOIOTpaHHUKHW: MPAaBHIIbHAs NpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUPaMHUAA WU TPABUIbHBIN
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKIAMIP,
JOAEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAHHUKOB: pEéOpa, JUaroHaid, | yIjibl.
[Tnomanp OOKOBOM MOBEPXHOCTH W MOJHOM IMOBEPXHOCTU MPSIMON*=HPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPIMOW IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABWILHOW MHUPAMUJIBI,
TeopeMa O IUIOAAN YCEUYEHHOU MUPAMUIBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHl CHUMMETPHW, IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpusi B IPAaBUIBHOM MHOTQIPDAHHUKE: CHUMMETPUS
napajuieenunea1a, CUMMETPHUsS NPABWIBHBIX MPHU3M, #CHMMETpPUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPHl KOJUIMHEAPHBIE, COHAWPABIECHHBIE W  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. /[€HCTBUSA C BEKTOpAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHMSI BEKTOPOB. €BOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPBL.lIpU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Te€opemMa O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM  BekTopame™™ TIpSiMmoyronpHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. KoopaunaTel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpaiuenns

[ToHsITHS: & IUIAHAPUYECKAs TOBEPXHOCTb, KOHHWYECKas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpa3yloImIue TMOBEpXHOCTeH. Tema BpaleHUs:
HUJIMHIpP, KOHYC; YCEUE€HHBIM KOHyc, cdepa, map. BzauMHoe pacmnosioxeHue
chepsl W IMOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpaIeHusi, Ha TiockocTu. Pa3Béprka mumuuapa U koHyca. Cummerpus chepsl U
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSMOYTOJILHOTO TMapajienenuneaa M ciueactsus u3 He€. OObEM mnpsMoill u
HAKIIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM 11apa U 1mapoBOro
CCIMEHTA.

KomOunHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IumHapa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WA TeIo
BpAILICHUA.

[Tnomans MOBEPXHOCTH MWIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e¢ HacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEpXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, roMmoTeTusi. PemieHue™sanauy Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS :,CEUCHUS [IUIIUHIPA
(mapaymienbHO W TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyCa (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS 1Iapas METOIbl IOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ IEpEeHOca
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu Hafd, BeKkTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOPRQ WMHOXeHUsA. IIpssmoyronbHas
cucTeMa KoopauHart B npocTtpaHcTBe. KoopawHarbl BekTopa. Pa3noxenue BeKkTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM MEFOA HpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHUs B IPOCTPAHCTBE

JBxenus npoctpaHcTBa. OToOpaskeHus. [[BHKeHUsS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUHU. |Buabl JBM)KEHUN: TapauielbHBIA TEPEHOC,
LCHTpaJIbHAsI CUMMETPUS, 3€PKAIbHAS CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. Lipsimasu chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxnaHcKoe BOCIIMTAHUE:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00yYaromerdest Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOmecTBa, JIIPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PaA3TUUYHbIX, CTPYKTYp, SBIICHUH,
IpoLEeIyp TpakJaHCKOro oOmecTBa (BbIOOPHI, OMPOCHI, M JApPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA WHCTUTYTaMH\, B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM TpakJAHCKOW HIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMagMKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB M POCCUUCKON MAaTeMaTUYECKOU IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHHMM Bw JIPYLUX HAyKaxX, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIATAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUICKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUsA, DTHUECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTHUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM. HAYKH U JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/a B MOCTPOEHHE YCTOMYHUBOrO OyAyIIEro;

4) 3cTeTn4ecKoe BOCHUTAHUE:

ACTETUYECKOE OTHOLICHUWE K MMPY, BKIIOYAs JCTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEUICHHUI, pacCyXI€HHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKMM ACHEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

chOpMHPOBAHHOCT, yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKWe 3HAaHUSA B
MHTepecax 3JOPOBOro u 06e301macHoro 00pasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTHBIXA, peryispHas (u3uvecKas aKTUBHOCTD), (PU3MUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) Tpy0BO€E BOCIIMTAHUE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
pasiuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TPOTSHKEHUUM BCEU JKU3HHU, TOTOBHOCTh K AKTHUBHOMY:
YYaCTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HANpPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTh  JKOJIOTMYECKONM  KyJIbTYpbl, TOHUMAHHUE BJMSIHUS
COITMATIbHO-?KOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COHHATLHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHIECKUX MPOOJIeM, OPUSHTAITHS
Ha TPUMEHEHUE MATEMATUYECKUX 3HAHUU IS pelIeHUs ,3ajads B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOMIECTO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W OOIIECTBEHHOW{ “HPAKTUKH, ITOHUMAHUC
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeIoBEeUeCKOM™ JCATCIbHOCTH, 3TaloB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS IMBWAW3AIIMM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypO#, KaK CpEJICTBOM IIO3HAHUS MHDa,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYIO W+ HCCIENOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbI

Ilo3HaBaTe/IbHbIE YHUBEPCAIbHBIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue 1eMcTBuI:

BBISIBIIATH M XapPaKTEPU30BATH CYIICCTBCHHBIE MPU3HAKKM MATEMATHYECKUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy TMOHATHUSIMHU, (HOPMYJIHPOBAThH
OTIpeJICIICHHS TIOHATUHs=Y.CTaHABINBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 17151 0000MICHUSI 'Y CPAaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,s. POpMYyIUpOBaTH U  MPeoOpPa30OBBIBATH  CYXKICHUS:
YTBEPIUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, JaAHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENW U IPOTUBOPEYUI;

JleNlaThy, BBIBOABI C WCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTHBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(TpsiMBIE U OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOIUTH TPUMEPHI U
KOHTpIpUMEPbI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOMAIUA C  Yy4éToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT TMO3HAHHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MPOQIASMY,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTh THUMOTE3Yy, apryMEHINPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITENBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCHeHOBAHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, sIBICHNUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPQLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJBI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIECAOBAaHUS, OLICHUBATDH %, JOCTOBEPHOCTH
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLIECeay, ‘. TaKKe BBIIBUTATDH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

BBISBJIATH Je(UUUTH MHPOPMAUH, JaHHBIX; HEOOXOIUMBIX ISl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PANMUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HWHTEPIPETUPOBATH HMHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIKIO, “HPE/ICTABIATh €€ B pa3IM4HbIX (opMmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUAM.

KoMMyHUKaTHBHBIC YHHUBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh{U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMU  OOLLEHUSl, IEHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B X0/€ OOCYKIEeHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
npo0sieMbl, pelllaeMOl 3aJaud, BbICKA3bIBaTh MHJIEH, HAICJICHHbIE Ha IOMCK
pelIeH sy, COIIOCTABIIATL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
JMANIOFa, | 0OHAPY)KUBATh pa3IMuue W CXOJACTBO IMO3UIIMH, B KOPPEKTHOH (opme
(opMyJIpOBATh Pa3HOIIACHS, CBOM BO3PAKEHMS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4l, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
{IpOeKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaady
[IPC3CHTALINN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranuzanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1a4H, BEIOMPATh CIOCO0 pelieHus ¢
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBaTh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJa/JE€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OeO3HAHUSA
COBEPILAEMBIX JIEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJbTaTOB, BIAJECTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIecca W Ppea3yibTara pPeHICHHs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh HpPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX QOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIAOBHUSM, OOBACHATh IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3ysIbTaToOB AESITCAbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eATEJIBHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYILECTBA "KOMAHIHON U WHIMBUAYaIbHOU
paboThl mNpu pelleHHH Yy4eOHbIX 3a7ad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3aMKIO 'COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYMNAATH INPOIECC U pe3yabTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIKOJICH;

y4acTBOBaTh B T'PYNNOBBIX (pOpMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBD» W, WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHUPOBAaTh CBOM JEUCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0O BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTRUS.

INPEAMETHBIE PE3YJ/IBbTATDBI

K konity 10 kinacca oOyvaromuiicss HayduTCs:

e CBOOOHO™, OTIEpUPOBATh OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPUH  TIPU
peufeHn! 3a1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKICHUM;

e MPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX MPU PEIICHUU
TEOMETPUYECKHX 3a]1ay;

o KIacCU(UIIMPOBATh B3aUMHOE PACIOJOKEHHE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOZHO  OMEpPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C  yIrJaMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOTHO OTIEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C MHOTOTPaHHUKAMH,



¢ CBOOOJTHO pAacrmo3HaBaThb OCHOBHBIE BHABI MHOTOTPAHHUKOB (TIpU3MA,
nUpaMu/Ia, MPSMOYTOJIEHBINA TTapaUieNIenuIe, Ky0);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBAaHHI ', JUIS
KJaccuukanuu;

e CBOOOZHO  OMNEPUPOBATH  TOHATHSMHU, CBA3AHHBIMHM C “e€YCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBIIOJIHATH NapaJUIEIbHOE, HEHTPAIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE
¢buryp Ha II0CKOCTb, BBITIOJIHATH U300paxeHus (pUryp Ha IioCKOCTH;

e CTPOUTHh CEUYECHHUS MHOTOTPAHHUKOB Pa3JIWYHbBIMU METOJ@MHU, BBIIIOJIHATH
(BBIHOCHBIE) TIOCKHUE YEPTEKH M3 PUCYHKOB MPOETHIX ‘O0BEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCJIATH IJIOIIAIM TOBEPXHOCTEN MHOTOTPaHHUKOB (ITpU3Ma, MUPaMHJIa),
reOMETPUYECKUX TEJl C IPUMEHEHHEM (POpMYJT;

e CBOOOJTHO OINEPUPOBATH MOHATUSAMHU: CUMMETPHsI B IPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHMMETPHUH, LEHIPs OChb U IUIOCKOCTh CHUMMETPUU
durypes;

e CBOOOZHO ONEPUPOBATH MOHATUAMU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBITIOJIHSTh AEHCTBUS HAJl BEKIOPaMHU,

epelIaTh 33JaYM Ha JOKA3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaXOXKJEHUE TE€OMETPUYCCKAX BEIWYMH, NPUMEHSS W3BECTHBIE METOIbI
IIPU PELICHUM MAaTeMATHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHATh  IPOCTEUIINE MPOrPaMMHBIE CpPEICTBA M  3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJICKaTh, MPEOOPa3OBBHIBATh M HMHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHGEBEHHBIX TE€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YEepTEKAX U PUCYHKAX;

e IPUMEHSTh  MOJYYEHHbIE 3HAHUSA HA NPaAKTUKE: CpaBHUBATh U
aHAIU3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yYECHHbIE MOHSATUS B
npoleece TMOMCKA pEelIeHUsT MaTeMaTUyecku CcPOpMYyIHPOBAHHON
PO0MIEMbI, MOJIEINPOBATh pEAIbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCEIEeN0BATh MTOCTPOEHHBIE MOJENH C MCHOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh TMpPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TECOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kiacca oGyyaronuiicss HayquTcs:



¢ CBOOOJTHO OTEPUPOBATH TOHATHUSIMHU, CBA3aHHBIMU C MHJIMHAPUYCCKOMU,
KOHMUYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJTyYCHUS;

e ONIEPUPOBATH MOHATUSIMH, CBSI3AaHHBIMU C TEJaMU BpallCHUS: HUIUHAPOM,
KOHYCOM, c(hepoii u mapom;

e pacrmo3HaBaTh TeJla BpallleHus (WINHIP, KOHYC, cepa u map) u OObICHITDH
CHIOCOOBI MOTYYCHHsI TEJ BpaICHHS;

e KJIaCCU(UIIMPOBATH B3AUMHOE PACIOJIOKEHHE CPepbl U MIIOCKOCTH;

 BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB, HY*Te] BpalleHus,
O00BEMBI U IUIONIA/I MOBEPXHOCTEH MHOTOIPAaHHHMKOB U Tell BpallleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

e CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBS3AHHBIMM.C KOMOWHAIUSIMU Te
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BliueaHHasi B MHOTOTPaHHUK WM TEJO
BpAIlICHUS;

¢ BBIYHCIIATH COOTHOUICHHS] MEXAY IUIOIIAIIMU MOBEPXHOCTEH U 00bEMaMu
IMOTOOHBIX TEN;

e 300paxkaTh HU3y4yaeMble (UTYPBI, 'BBINOJIHATH (BBIHOCHBIE) TIJIOCKUE
YEepTE)KH U3 PUCYHKOB NPOCTbIX O0BEMHBIX (PUTYp: BUJ CBEpXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJ BPAILICHUS;

e U3BJICKaTh, WHTEPIPETUPOBATE H MpeoOpa3oBbIBaTh WH(POPMAIUIO O
IPOCTPAHCTBEHHBIX , FEOMETPUUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexkax U pUCyHKAX;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

¢ BBITIOJIHATH OTIEPAITHIHAT BEKTOPAMU;

*332/1aBaTh MJIOCKOCTH YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIUHAT;

e peIaTh TEOMETPHHMECKHE 3a/1aUM HA BBIYUCIICHUE YTJIOB MEXKIY MPSIMBIMUA U
IUIOCKOCTAMU, "BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU A0 MIIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/Ia TIPU PEIICHUH;

¢ CBOOOJIHO | ONIEpUPOBATh TMOHATHSMH, CBSI3aHHBIMU C JBW)KCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

o BLITIQTHAT, HM300paXKEHUST MHOTOTPAHHUKOB W TeJl BpalllCHHs MpU
MapajuieIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOMA, IpeoOpazoBaHus o100us;

o CTPOUTH CEUEHUS MHOTOTPAHHUKOB M TeNl BpAIICHUs: CEUCHHS LMIMHIpA
(mapaJuienTbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHUIO U MPOXO/SIIME Yepe3 BEPILINHY), CEUCHUs I1apa;

* ICIIOJIB30BaTh METOJIbl IOCTPOCHMSI CEYEHHI: METOJd CJIEe0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYIIEH TIIOCKOCTH;



e IOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS;

e IPUMEHATh TEOMETPUYECKHE (aKThl Ui PEIICHUS CTEPEOMETPUUCCKUX
3a/la4y, MPEANOJaraloliuX HECKOJbKO IIAroB PEIICHMs, €CIH, YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOU dopme;

epelIaTh 33Jlaud Ha JIOKA3aTEJIbCTBO MATEMAaTUYECKUX OTHOWEHHN U
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

e IPUMEHSATh MPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

e IPUMEHSATH MOJTYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATH;AHATU3UPOBATH
U OLECHUBATh pPEaJbHbIE CUTyallUHd, NPUMEHATH W3YUECHHBIE IOHATHUS,
TEOPEMBI, CBOMCTBA B IMPOLECCE IOUCKA PEeHICHUs MaTeMaTHYEeCKU
c(OopMyIUPOBAHHON MPOOJIEMBI, MOJICTHPOBATE.PCAIbHBIE CUTYaIlMH Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE:MOIEIIN C UCIIOJIb30BAHUEM
r€OMETPUYECKUX TIOHATUH U TEOpeM, aiapata anreOppl, pemarhb
NPaKTUYECKUE 3aJ1ayd, CBSI3aHHBIC “:C / HAXOXKJIEHUEM TI'€OMETPUUYECKUX
BEJINYUH,;

e UIMETh IMPEACTABICHUS 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPHHM Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanmue pa3jiesioB u Koawiecrso sacos JuiekTpoHHbIE (IUGPOBHIE)
n/n TeM MPOrpaMMbl Bcero Konrpoapnbie | Mpakrueckue o0pa3oBaTe/bHbIE pecypChl
padoThI padoThI
1 BBenenue B crepeomMeTpuio 23 1 https//www.edu.ru/
5 B3anMHoe pacnosnoxxenue 5 1
MPSIMBIX B IIPOCTPAHCTBE
3 HapaHHeHLj{OCTB MPAMBIX H 8 http://school-collection.edu.ru/
IJIOCKOCTEH B IPOCTPAHCTBE
[lepnenuKyISIpHOCTD
4 NPSAMBIX U ITIOCKOCTEN B 25 http://www.bymath.net/
MIPOCTPAHCTBE
VYTiabl 1 paccTosIHUA 16 1 http://www.bymath.net/
MHororpanHHuKu 7 1 http://www.mathtest.ru/
BekTopsl B mpocTpaHCcTBE 12 http://festival.1september.ru/arti%20cles/subjects/1
3 [ToBTOpeEHwUeE, 0606HICHI:I€ u 5 )
CUCTEMaTHU3aIl1s 3HAHUH
OBUIEE KOJIMYECTBO YACOB 102 5 0
1O TIPOIT'PAMME




11 KJIACC

KoauuecTBO 4acoB

Ne HaumeHnoBaHue pa3aesioB DJiIeKTpoHHbIE (HU(POBHIE)
KonTposabubie | IlpakTuueckue
n/m U TeM MPOrpamMMmbl Beero o0pa3oBaTejibHbIe PECYpPChI
padoThI padoThI
1 AHamuTHYECKass TEOMETPHS 15 1 http://scheel-¢olleetion.edu.ru/
IToBTOpEeHue, 0600IICHNE U
2 p H N 15 1 http://www.bymath.net/
cUcTeMaTu3alys 3HaHUI
O0BEM MHOTOTpaHHUKA 17 1 http://www.bymath.net/
Tena Bpamenus 24 1 http://www.mathtest.ru/
[Tmomaau moBepXHOCTH U
5 Hl a p 9 1 http://festival.1september.ru/arti%20cles/subjects/1
00BEMBI KPYTIIBIX TEJ
6 JIBYOKCHUS 5 1 http://www.mathtest.ru/
IToBTOpenue, 0000IIEHUE U
7 p H N 17 2 http://festival.1september.ru/arti%20cles/subjects/1
cUcTeMaTu3aIusl 3HAHUI
OBIIEE KOJIMYECTBO YACOB
- 102 8 0

I10 ITPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTeMaTUYECKOTO aHaIN3a, T€OMETPHSL.
I'eometpus, 10-11 knaccewl/ byty3zos B.®., [Ipaconos B.B. non penakitueit

Canosauyero B.A., AkuronepHoe o6mectBo «M3narenbctBo «lIpocBemenuey

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI I'PECYPCBI CETH
HUHTEPHET

bubmmoreka [IOK
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