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1. IOACHUTEJIBHASA 3AITMCKA

Pabouas mporpamma yuebHOro Kypca «I'eomerpusi» 6a30Boro ypoBHs ajst oOydatomuxcst 10 —11
KJlaccoB paspaborana Ha ocHoBe DPI'OC COO, DOII COO, Konmemnmue pa3BUTHS
MaTeMaTHueckoro oOpa3oBanusi B P® (yrBepxkaena pacnopsbkenueM IIpaBurenncTBa
Poccuiickoit ®enepanmn ot 24 pexadbps 2013 roma Ne 2506-p), denmepanpHOil paboueit
IPOTPaMMbl BOCIIUTAHUS, C YIETOM PACIpeeIEHHBIX M0 KJIacCaM IPOBEPsSEMBIX TpeOOBaHUN K
pe3yibTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTeNbHOM MpPOrpaMMbl  OCHOBHOTO  OOILEro
o0OpazoBaHusl.

Peanuzanust mporpammbl oOecrieuyuBaeT OBJAJACHHUE KIIIOYEBBIMU KOMIIETEHLIUSAMU,
COCTAaBJISIIOLIMMU OCHOBY JUJIi CaMOPAa3BUTHsSI M HENPEPBIBHOIO 00pa3oBaHMs, ILEJIOCTHOCTh
OOLIEKYIBTYPHOT0, TUYHOCTHOTO U MO3HABATEILHOTO PAa3BUTHSI TUYHOCTH 00YYarOIMINXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca TEOMETpHHM Ha YpPOBHE CpPEAHEro O0Iero oOpa3oBaHHA
00yCIIOBJIEHa TPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX pPe3yJIbTaTOB
0o0y4eHHUsl T€OMETPUH B HANPABJIEHUU JIMYHOCTHOTO pa3BUTHs oOydarouuxcs, (GpopmMupoBaHUs
(GyHKIIMOHAIBHOW MaTeMaTHYeCKONH TPaMOTHOCTH, W3Y4YEHHs APYTrUX YUeOHBIX AUCIMILIUH.
Pa3Butne y oOyuaromuxcsi HOpaBWIBHBIX IPEACTABICHUN O CYIIHOCTH M IPOUCXOXKIACHUU
FEOMETPUUECKUX a0CTPaKIIUK, COOTHOIIEHUU PEAbHOTO U HJCAbHOTO, XapaKTepe OTPasKeHUs
MaTE€MaTU4YeCKOW HAayKOM SIBJICHUH U IIPOLIECCOB PEAIBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOr0 MOJEIMPOBAHUS B HAYyYHOM TIO3HAHMM M B TIPaKTHKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PECHUS YUYAIIMXCS, a TaKXKe KadecTB
MBIIUICHHSI, HEOOXOIMMBIX JJISl 1Al Talliid B COBPEMEHHOM OOIIIECTBE.

['eomeTpust sBIsICTCS OMHUM M3 0a30BBIX IPEIMETOB HA YPOBHE CPEIHETO OOIIEeTro
o0pa3oBaHMs, TaK Kak OOECHeurBaeT BO3MOXKHOCTh M3YYEHHs Kak AMCIMIUIUH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MbllIJIeHHE, (OPMHUPYEMOE NpPU HM3YyYCHHH OOYYaroIMMUCS MOHSITUHHBIX
OCHOB T€OMETPUM M TMOCTPOCHUM ILETOYKH JIOTMUECKUX YTBEPXKJIEHUH B XOJ€ pELICHUS
TreOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh W ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIb3YIOTCSl TIPU PEIIeHUH 33Jad €CTECTBEHHO-HAYYHOI'O ILIMKIJIA, B YaCTHOCTH U3 Kypca
(hU3MKH.

YMeHue opueHTHpPOBaTHCS B MPOCTPAHCTBE UTPAET CYILIECTBEHHYIO POJIb BO BCEX 00JIaCTAX
JesITeIbHOCTH YenoBeka. OpueHTalus yeloBeka BO BpEMEHU M IIPOCTPAHCTBE — HE00X0AUMOe
YCIIOBUE €0 COLUAIBHOIO OBITUS, (hOpMa OTPAKEHUSI OKPYXKAIOIIETO MUPA, YCIOBHE YCIEIIHOTO
MO3HAHUSA U aKTUBHOT'O npeoOpa3oBaHus JeCTBUTENILHOCTH. OnepupoBanue
IPOCTPAHCTBEHHBIMH 00pa3amMu OOBEANHSET pa3Hble BUJIbI yUEOHON U TPYJOBOU €ATEIbHOCTH,
ABISICTCA OAHMM M3 NPOPECCHOHATBHO BAXKHBIX KAadyecTB, IOITOMY aKTyalbHa 3ajayda
dbopMupoBaHHUS y O0O0y4aromMXCsS MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK pPa3HOBUAHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOI'O KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
JESTEIbHOCTH 110 MHOTHM HaIlPaBJICHUSM.

Llens ocBOeHMs porpaMMel yueOHoro Kypea «I'eomeTpusi» Ha 6a30BOM ypOBHE O0YUEHUs
— 001meo0pa3oBaTeIbHOE U OOMIEKYJbTYPHOE pa3BUTHE OOYYAIOMIMXCS Yepe3 0OecTeueHHe
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIOJIBb30BAHUS CUCTEMAaTHUYECKUX T'€OMETPHUECKUX 3HAHUH U
JeicTBU, crienu(UUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEITHOTO MPOIOJDKEHHUST 00pa30oBaHUs IO
CHEUHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIATHBIM HCIIOJIb30BaHHEM T€OMETPHH.

[IporpaMmma mo reomeTpuu Ha 0a30BOM YpOBHE IpelHa3HauyeHa JUIs OOydYarolIuXcs
CpeIHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPyAHEHHI Ha YPOBHE OCHOBHOI'O
obmiero obpazoBanus. Takum oOpa3om, oOydarommecs: Ha 0a30BOM YPOBHE JOKHBI OCBOUTH
o0Imye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(UKON T€OMETPUHU U HEOOXOIUMbIE IS
’KH3HU B COBpEMEHHOM o01iectBe. Kpome 3T0ro, OHM UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPUIO



Oonee riIyOOKO, €CIM B JAIBHEUIIIEM BOSHHKHET HEOOXOIUMOCTh B TEOMETPUUYECKUX 3HAHUSX B
npodhecCuoHaNBbHOM NeSTENbHOCTH.

Jloctrxenue [eIH OCBOCHUS POrPaMMBI obecrnieunBaeTcs pelieHuemM
COOTBETCTBYIOIIMX 3anad. [IpuoputeTHbIMM 3agauamMu ocBoeHusi Kypca «['eomerpunm» Ha
6a3zoBoM ypoBHe B 10—11 kitaccax siBIsItOTCS:
dbopMupoBaHUE MPEJCTABICHUS O F'€OMETPUU KaK 4acTH MHUPOBOH KYJIbTYpbl U OCO3HAHHE €&
B3aMIMOCBSI3H C OKPYXKAIOIIIM MHPOM;
dbopMupoBaHUE TPEACTABICHUS O MHOTOTpAaHHUKAaX M Telax BpalleHHs KaK O BaKHEMIIUX
MaTEeMATHYECKUX MOJENAX, IO3BOJSIIOIIMX OMKCHIBATE W W3y4aTh pasHbIE  SBICHUS
OKPY’KaroIllero MUpa;
dbopMUpOBaHHE YMEHHS paclo3HaBaTh Ha YepTekKax, MOJEISIX M B pEaTbHOM MHpPE
MHOTOTPaHHHUKH U TeJla BpalleHHUS,;

OBJIAJICHUE METOJaMH PEHICHHs 3ajad Ha MOCTPOCHHS Ha H300paKeHUSX MPOCTPAHCTBEHHBIX
duryp;

dbopMUpPOBaHWE YMEHHUS ONEPUPOBATH OCHOBHBIMU IOHSTHUSMH O MHOTOTPAHHHMKAX M TeJaX
BpAIllEHUs] U UX OCHOBHBIMH CBOWCTBaMU;

OBJIAJICHUE AJITOPUTMAMH PEIICHUSI OCHOBHBIX THIIOB 33/1a4; (DOPMHPOBAHUE YMEHUS IMPOBOIUTH
HECJIOKHBIE JI0Ka3aTeIbHbIE PACCYKICHHUS B XOJI€ PEIICHHs CTePEOMETPUUECKUX 3a7a4 U 3a7a4 C
MIPAKTUYECKUM COJICP)KAHUEM;

pa3BUTHE WHTEIJICKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEH OOydYaromuxcs, MO3HAaBAaTEIbHOU
AKTUBHOCTH, UCCIICIOBATECIILCKUX YMEHUN, KpUTHYHOCTH MBIIIICHHUS,

dopmupoBanre  (QYHKIMOHAIBHOM  TPaMOTHOCTH, PpEJICBAaHTHOW TEOMETPUU:  YMEHHE
pacno3HaBaTh TPOSBICHHUS TE€OMETPUYCCKHX TMOHITHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peallbHBIX JKU3HEHHBIX CUTYalUSX W MPH U3YUYEHUU APYTUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHMOCTEH M 3aKOHOMEpPHOCTEH, (hOpMYJIHpPOBATh WX Ha S3BIKC I€OMETPUHM M CO3/1aBaTh
FEOMETPUUECKUE MOJIETH, MPUMEHSATh OCBOCHHBIM T'€OMETPUUYECKUN ammapar i pelleHus
MIPAKTUKO-OPHEHTUPOBAHHBIX 33]1a4, HHTEPIPETHPOBATH U OI[CHUBATH ITOTYICHHBIC PE3YJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MMPOTPAMMBI SIBJISIETCS BKIIOYEHHE B KYPC CTEPEOMETPHH B
Hayvajie ero M3ydeHUs 3a/1a4, PellaeMbIX Ha YPOBHE UHTYUTUBHOTO MO3HAHUS, U ONPEICICHHBIM
o0pa3oM opraHu3oBaHHasi padoTa HajJ HHUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U
MPOCTPAHCTBEHHOTO  MBINUICHUS, CTUMYJIHPYET TMPOTCKAaHWE WHTYUTHBHBIX TIPOIECCOB,
MOTHUBHPYET K JaTbHEUIIIEMY U3YYSHUIO MPEAMETA.

[Tpenmourenue OTHAETCA HATSIHO-KOHCTPYKTHBHOMY METOAY OOYYeHHS, TO €CTh
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-MPAKTUYECKOM
NESATEIIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJCTABICHUA Y Y4YallUXcsd B Kypce
CTEpEOMETPUU MPOBOTUTCS 3a CUET peIlleHus 3a/1a4 Ha CO3JJaHUE MTPOCTPAHCTBEHHBIX 00pa30B U
3a/1ad Ha OINEpPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpazamu. Coznanue obOpaza MPOBOAMUTCS C
OTIOPOY Ha HATJSTHOCTh, a OTIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBJICUEHUS OT HATJISTHOCTH,
MBICJICHHOTO U3MEHEHHS €r0 UCXOIHOTO COJICPIKAHNS.

OcHOBHBIE cojaepxaTenbHble JuHMM Kypca «l'eomerpunm» B 10-11 knaccax:
«MHororpanHukny», «IIpsiMble ¥ IJIOCKOCTH B MPOCTPaHCTBe», «Tena BpamieHus», «BekTopsl u
KOOPJMHATHI B IPOCTPAHCTBE». DOpMUPOBAHUE JTOTHYECKUX YMEHUN paclpeaesseTcsi He TOIbKO
MO0 COJAEp)KaTeIbHbIM JIMHUSIM, HO M MO TrojJaM OOy4YeHHss Ha YpPOBHE CpPEIHETO OOIIero
o0Opa3oBaHusl.

ConepxaHrie 00pa30BaHUs, COOTBETCTBYIOIEE IPEJAMETHBIM pe3ylbTaTaM OCBOCHHS
paboueii mporpaMMBbI, pacipeeIEHHBIM 110 TOaM 00Y4YeHHUSI, CTPYKTYPUPOBAHO TAKUM 00Pa3oM,
9TOOBI ~ OBJIQJICHWE TI'EOMETPUYCCKHMMH  TIOHATHSIMH ¥  HaBBIKAMH  OCYIIECTBISIOCH
MOCNIEAOBATEIbHO M MOCTYHATEeNbHO, C COONIOJIEHUEM TMPHUHIIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IMeOMETPUICCKHX MPEICTABICHHH 00yJarOIIHXC,
pacmupsis u yray0ssis e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3U.



MECTO YYEBHOTI'O KYPCA B YYEBHOM IUVIAHE

B y4eOHOM miaHe Ha HW3ydeHHE T'€OMETpUHM Ha 0Aa30BOM ypOBHE OTBOAMTCS 2 dYaca B
Henemo B 10 ximacce u 1 gac B Henemo B 11 kiacce, Beero 3a aBa roga o0y4yenus - 102 yaeOHbIX
qaca.

2. COAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATUS cTepeoMeTpun. Touka, psiMast, MI0CKOCTh, IPOcTpaHcTBO. [loHsaTHe
00 aKCHOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHH: aKCUOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3aumHoe pacnosyioskeHue NMpsIMbIX B IPOCTPAHCTBE: MEPECEKAIOIIUECS, TapajuIeIbHbIE U
cKpeluBawmuecss npsambie. llapannenbHOCTh MNPAMBIX M INIOCKOCTEH B MNPOCTPAHCTBE:
napajuleJibHble TpsMblE B IPOCTPAHCTBE; MapaJICNIbHOCTh TPEX NPSAMBIX; MapalieIbHOCTh
OpsIMOM M IJIOCKOCTH. YTJbl C COHAINPABICHHBIMH CTOPOHAMH; Yrojl MEXKIY HIpsIMbIMH B
npoctpancTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  MapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TiockocTei. [IpocTeiimume mpocTpaHcTBEHHBIE PUTYPHI HA MIIOCKOCTHU: TETPAdIP,
KyO, mapajuieNienuIie ], MoCTPOSHNE CEUCHUH.

[lepneHaAUKYISIpHOCT,  HPSAMOM W IUIOCKOCTU:  MEPHEHAUKYJISpPHBIE MpsIMble B
IIPOCTPAHCTBE, TMpsIMblE NapauleJbHblE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, HPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM M IJIOCKOCTH, TEOpeMa O MpAMOW NEepHEHAUKYISIPHON
IUIOCKOCTH. YTJbl B NMPOCTPAHCTBE: Yrojl MEXAY MPSIMOM M IUIOCKOCTHIO; JABYTPAHHBIN yroil,
JUMHEUHBIN Yroj JBYrpaHHOro yria. llepneHaukynsp M HAKJIOHHBIE: PACCTOSHUE OT TOYKHU J0
IUIOCKOCTH, PAacCcTOSHUE OT NpSIMOM J0 IUIOCKOCTH, NpOeKuus (Urypbl Ha IJIOCKOCTb.
[lepnieHIUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKocTel. Teopema
0 TPEX NMEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

IlonsiTMe MHOIOrpaHHUKA, OCHOBHBIE DJIEMEHTHl MHOIOIPAHHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpasHuka. [Ipusma: n-yronapHas npusMa; rpaHu
Y OCHOBAHMS NMPHU3MBI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAast M TOJIHAsl TOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsIMOYTOJBHBIN Napajuienenunes U ero cpoicrsa. [Iupamupa: N-yronpHas
nupamMpia, TpaHM W OCHOBaHME MUpPaMU/AbI; OOKOBas M IMOJHAs MOBEPXHOCTb MHUPAMHUIBL;
IpaBWIbHAasg M Yyceu€HHas MNHpamMuaa. OJIEMEHTbl MNpuU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOI'PAHHUKHU: TOHATHE IIPABUIBHOIO MHOIOIDAHHUKA; MPAaBWIbHAS MPU3Ma U IIpaBUIIbHAs
NUpaMuJia; MpaBUiIbHAas TPEeyroibHasi MUpaMuia U IpaBUIbHBIN TeTpasp; KyO. [IpeacraBnenue
O MpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M ukocadap. CedeHus NpuU3MBl U
MAPaMUIBL.

CuMMeTpust B IIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NPAMOH, IMIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B IUpaMuax, apajuiejenumneaax, NpaBuibHbIX MHOTOTPaHHUKAX.

Brruncrnenue 31eMEHTOB MHOTOIpaHHUKOB: péOpa, auaroHanu, yrisl. [lmomans 60KoBOM
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHHWW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWIbHON NMHUpamMuAbl, TeopeMa O IuUloumaau yceu€éHHo mnupamuibl. [loHsTHe 00 00BEME.
O06BEM nupamMusl, IPU3MBI.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAASIMU IMOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.



11 KUIIACC

Tesa BpaleHus

[{unuaapuueckas MOBEPXHOCTb, oOpa3ymlollue UWIMHIPUYECKOH TMOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepxHOCTH. L{MmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; IJIOIIaAb OOKOBO M MOJHOW MOBEPXHOCTH.

Konnueckasi moBepxXHOCTb, 00pa3yroliye KOHHYECKOH IMOBEPXHOCTH, OChb W BEpPUIMHA
KOHUYeckol mnoBepxHocTH. KoHyc: ocHOBaHWe M BeplIMHA, OOpa3yrolias U OCb; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yoliue W BHICOTA; OCHOBAaHUS
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHtp, paguyc, OUaMeTp; IUIOMIAJL IMOBEPXHOCTH cdepbl. BizanmHoe
pacrnosioxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; TIomaas chepsl.

N300paxeHnue Tea BpalleHus Ha IUI0CcKocTH. Pa3BépTka nunuHApa U KoHyca.

KomOunanuu Ten BpailieHUss U MHOTOTPAHHUKOB. MHOTOTpaHHHUK, OMHUCAHHBIA OKOIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonstue 00 oO0béme. OcHoOBHbIE cBoOWcTBa 00bEMOB Ten. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactBus u3 He€. O0BEM mwmHpa, kKoHyca. O0BEM
nrapa ¥ 1iomajib cepsl.

[Tomo6uble Tema B mpocTpaHcTBe. COOTHOMICHUS MEXAY IUIOUIAIIMU TIOBEPXHOCTEH,
00BéMaMu ITOJO0HBIX TEI.

Ceuenuss mwiMHApa (MapawielbHO W NEPIEHAUKYISIPHO OCH), CEYEHHUS KOHyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUCHUs I1apa.

BekTopbI M KOOPpAUHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTH U B ipocTpaHcTBe. Cl0’KeHUE U BBIUNTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. PasnoxeHue BekTopa MO TPEM HEKOMIUIAaHApHBIM BekTopam. IIpasuiio
napajuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBHUI C BEKTOpaMH.
[TpsimoyronbHass cucreMa KoOpAMHAT B mpocTpaHcTBe. Koopaunatsl Bektopa. IIpocreiimme
3a/layl B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NpPOU3BEICHHE BEKTOPOB.
Brruncnenue yriioB Mexay HOpsIMBIMH U IJIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIM METOJ NpHU
peLIeHNH TeOMEeTPUYECKUX 3a/1ay.

3. INIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUS YYEBHOI'O ITPEJIMETA
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3ybTaThl OCBOEHHUS MPOrpaMMbl y4yeOHOro mnpenmera «MaremaTuKa»
XapaKTEepU3YIOTCS:

I'pazknanckoe BocnuTanme:

Cc(OPMHUPOBAHHOCTBIO TPAXKAAHCKOM TO3MLIMU OOyyarolerocss Kak aKTUBHOIO U
OTBETCTBEHHOI'0 YJIEHA POCCUICKOro OOIIECTBA, MPEICTABICHUEM O MAaTEMATUYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS DPA3TUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TIpa’kAaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aMMOJEIHCTBOBATH C COLMAIbHBIMA HHCTUTYTaMH B
COOTBETCTBUH € UX (QYHKIHMAMU U Ha3HAUEHUEM.

IIaTpuoTnyeckoe BocUTAHME:

c(OPMHPOBAHHOCTHIO POCCHICKON TPaKIaHCKON MJIEHTUYHOCTH, YBKEHHS K MPOLLIOMY
U HACTOAIIEMY POCCHMCKOM MAaTE€MaTHUKH, IEHHOCTHBIM OTHOIIEHHWEM K JIOCTHIKEHUSAM



POCCUHCKHX MAaTeMaTUKOB M POCCUMCKOM MaTEMAaTHYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITUX
JOCTYDKCHHUH B APYTUX HAyKax, TEXHOJIOTHUAX, chepax SIKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHWEM JyXOBHBIX IICHHOCTEH POCCHICKOTO Hapona; cHopMHUPOBaAaHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3TUUECKOTO MOBEICHUSI, CBI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JIOCTMKEHUN HAYKH W JIESITEIbHOCTHIO YYEHOTO; OCO3HAHHUEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOMUYMBOTO OyAYIIEro.

JcTeTnUecKoe BOCIIUTAHKE:

ACTETUYECKUM  OTHOILIEHHEM K  MHPY, BKIIOYas JICTETUKY  MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBCKTOB, 3a7ad, PEIICHUH, PACCYXIACHUH; BOCIPUMUMYHUBOCTBIO K
MaTEMaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIUTAHHE:

C()OPMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTeMaTHUeCKHe 3HAHUS B HWHTEpecax
3I0pOBOr0 M Oe3omacHOro oOpasza JKW3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mHTaHWE, COATAHCUPOBAHHBIN PEKUM 3aHITUN M OTIbIXA, PEryispHas (uzmueckas
AKTHBHOCTh); (PM3UUYECKOTO COBEPIICHCTBOBAHUS, MPHU 3aHATHUAX CIOPTHBHO-03J0POBUTEIBHON
JIeSITEIILHOCTEIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYNy, OCO3HAHHUEM IIEHHOCTH TPYAOIIO0US; UHTEPECOM K Pa3IUYHBIM
chepaMm npodecCHOHATLHON NEITEIbHOCTH, CBSA3aHHBIM C MAaTEMAaTHUKOW U €€ MPUIOKEHUSIMH,
YMEHHEM COBEpIIATh OCO3HAHHBIN BBEIOOP OyayIieH mpodeccuu U peaan30BbIBaTh COOCTBCHHBIC
JKU3HEHHBIE IUIaHBl, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTreMaThdeckomy oOpa3oBaHUIO U
caMo00pa3oBaHUI0 HA TMPOTSDKCHWW BCEW JKW3HM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pelIeHUH MPaKTUYECKUX 3a/1a4 MaTeMaTU4ECKON HalpaBJICHHOCTH.

IKo0rnYecKoe BOCIUTAHNE:

c(OPMUPOBAHHOCTBHIO HKOJIOTMUYECKON KyJIbTYpbl, MOHUMAHUEM BIMSHUS COIUAIBHO-
HKOHOMHUYECKUX TIPOILIECCOB HA COCTOSIHHE MPUPOJHONW W COIMAIBHOWU Cpeibl, OCO3HAaHUEM
I00AaNbHOTO — XapakTepa JKOJOTHYECKHX MpoOJieM; OpUEeHTalell Ha  MpUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JUIS PEIICHUs 3a]1ad B 00JaCTH OKPYKAIOIIEH Cpenbl, IJIaHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH CpeJibl.

LleHHOCTH HAYYHOT0 MO3HAHUA:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU M OOIIECTBEHHON MPAKTUKU, TOHUMAaHUEM MaTEMaTUYECKOW HAyKU Kak cQepbl
YeJIOBEUECKON JIEATEIbHOCTH, 3TAOB €€ pa3BUTUSA U 3HAUYMMOCTH JJIs Pa3BUTHS LUBUIIN3AIINY;
OBJIQJICHHEM SI3BIKOM MAaT€MAaTUKH W MaTEMaTHYECKOW KYJIbTypOW KakK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh NPOEKTHYIO U UCCIENOBATEIbCKYIO JI€ATEIbHOCTh
WHJUBUIYAJIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATDHI

MeTanpeaMeTHbIe pe3yIbTaThl OCBOCHHS MPOTPaMMBI YIeOHOTO TipeameTa «MaTeMaTHKa»
XapaKTePU3YIOTCS OBJIaJICHUEM YHUBEPCATHHBIMU HO3HABAMENbHBIMU OCLICMBUAMU,
VHUBEPCATbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMEUSIMU,  YHUBEPCAIbHOIMU — PecyismUHbIMU
OelicmeusmMu.

1) YVuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom opmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00YyUarowmuxcsa (0c8oeHue Memooo8 NO3HAHUSA OKPYHCAIoWe20 Mupa,;
npUMeHeHUe 102UYeCKUX, UCCTIe008AMeNbCKUX onepayutl, ymeHul pabomams ¢ uHgopmayuetl).

ba3zoBble Jlornyeckue 1eMcTBUA:

BBISBJISITH M XapaKTEPH30BaTh CYIICCTBCHHBIC TPU3HAKU MAaTEMATHUECKUX OOBEKTOB, TIOHSATHH,
OTHONIICHUH MEXIy NOHATUAMH; (OPMYIUPOBATH OINpEAENeHUs MOHITHH, yCTaHABIUBATh
CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKAIMH, OCHOBAHUS JIJIsl 00OOMICHNUS U CPABHEHUS, KPUTEPUHU
MPOBOAMMOTO aHAIIN3A;



BOCIIPHHUMATh, (OPMYyIHpOBaTh U MPEOOpPA3OBBIBATh CYKICHHS: YTBEPAWUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U O0ILUE; YCIOBHBIE;

BBISBIISITH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MIPOTUBOpEUHs B (DaKkTax, JTaHHBIX,
HAOJIIOAECHUAX M YTBEPXKACHUAX; MpeAjaraTb KPUTEPUM JJIsl BBISBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JIeJIaTh  BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX W HMHIYKTHUBHBIX
YMO3aKJIFOYEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOJMTH CAMOCTOSTEIBHO JIOKA3aTeIbCTBA MATEMAaTHYCCKUX YTBEPXKIACHHH (MPSAMBIE M OT
MPOTUBHOTO), BBICTpPAWBAaTh ApPTyMEHTAIUIO, TPUBOAWTH MPUMEPHl M KOHTPIPUMEDPHI;
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOMpaTh crnoco0 pelieHuss yueOHOW 3a/ladyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEILICHUS,
BEIOMpaTh HAHOOJIee TOIXOSIINN C YIETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBaresLCKue AeliCTBHA:
UCIIOJIb30BaTh BOMNPOCHI KAaK WCCIEAOBATEIBCKUA WHCTPYMEHT TIO3HAHUS, (POPMYITHPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpolieMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
(GopMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIUIO, MHCHHCE,
MPOBOAMTH CAMOCTOSITENIbHO CIUITAHUPOBAHHBIM SKCIIEPUMEHT, UCCIIEIOBAHUE M0 YCTAHOBJICHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHHS, MPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH
MEXy 00bEKTaMH, SIBICHUSMH, POIIECCAMU;
CaMOCTOSITEIILHO (OpPMYyITUPOBaTh O0OOMIEHUS M BBIBOABI 10 pPE3yJabTaTaM IPOBEIAEHHOTO
HAOIIO/ICHUS, UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U
000011IEeHHI;
MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE IMPOIECcCa, a TaKKe BBIIBUTaTh MPEATOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

PatGora ¢ undopmanmeii:
BBISBJISITH JACPUIUTH MHOOPMAIUU, JAHHBIX, HEOOXOAMMBIX JJII OTBETAa HA BOMPOC W JUIS
pelleHus 3a1a4H;
BEIOMpaTh ~ WHPOpPMAIMIO W3  WCTOYHUKOB  PA3IMYHBIX  THUIOB,  aHAIM3UPOBATH,
CUCTEeMAaTU3UpPOBaTh W HHTEPHPETUPOBATH HH(POpPMAIMIO pPA3TMYHBIX BHIOB U  (QopMm
MIPEJICTaBIICHHUS,
CTPYKTYpUPOBaTh HH(OPMAIINIO, MPEICTaBISATh €€ B pa3iMuHbIX (Popmax, HILIIOCTPHUPOBATH
rpaduyecku;
OIICHUBATh HAJEKHOCTh MH(POPMAIIHH 10 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvivie KOMMYHUKAmMuUHble Oeliicmeust, 00ecneyusarm coopmMupo8aHHocnms
COYUANBHBIX HABLIKO8 00YYAIOUWUXCA.

Oo0menne:
BOCTIPUHUMATH U (POPMYITHPOBATH CYXKACHHUSI B COOTBETCTBUU C YCIOBUSMU U IENISIMU OOILICHUS;
SICHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M IHCHMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS IO X0y PeIlIeHUs 3ajau, KOMMEHTHUPOBATh MOTYICHHBIN pe3ysIbTar;
B XoJle OOCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKITAaeMOW TEMBbI, MPOOJIEMBI,
peliaeMoil 3a1auu, BBHICKA3bIBaTh WJCH, HAICJICHHbIE HAa MOWUCK PEIICHUS;, COTMOCTaBISATh CBOU
CYXKJCHHS C CY)KISHUSMH JPYTHX YYaCTHUKOB JHajora, OOHapyXHBaTh pPa3jiMude W CXOJICTBO
MO3UINI; B KOPPEKTHOU (hopMe (HOpMyIUpPOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;
MPEJCTABISITh  Pe3YNIbTaThl PEIICHUS 3aJla4yd, JKCIIEPUMEHTA, WCCIICIOBaHUS, TIPOCKTA;
CaMOCTOSITENILHO  BBIOMpAaTh (QopMaT BBICTYIUICHUS C Yy4ETOM 3aJad MpE3CHTAluu U
0COOEHHOCTEHN ayAUTOPHH.

CotpyannuecrBo:
MOHMMATh W WCIOJIh30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAIbHOH pabOTHI IMPHU
pelieHny y4eOHBIX 3a/ay; TNPUHUMATh II€JIb COBMECTHOW JEATEeIhbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pPabOThI, pacrpeacsisiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MPOLIECC U PE3YNbTAT padOThI; 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;



y4acTBOBaTh B TPYNNOBBIX ¢opmax paldoTbl (00CYyXIeHHsS, OOMEH MHEHHUH, «MO3TOBBIC
IITYpMBbD» W HWHBIC); BBINOJHATH CBOIO 4YacTh pabOTHl M KOOPAWHHPOBATH CBOM AEHCTBHS C
JPYTUMH 4JI€HAMH KOMAaHJbl, OIICHMBAaTh KAdyeCTBO CBOETO BKJaJa B OOMIMI MPOIYKT IO
KpPHUTEPUSIM, CYOPMYITHUPOBAHHBIM yJaCTHUKAMHU B3aHMMOJICHCTBUSL.

3) Vuusepcanvuvie pecynamusnsie oeticmsus, obecneuusaom Gopmuposanue cmuiCio8bix
YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUHHOCTU.

Camoopranuszanus:
COCTAaBJIATH IUIaH, AJITOPUTM PEIICHHS 33a7a4H, BBIOUPATh CIIOCO0 peIeHHs C y4EToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBAThH
BapUaHTHI PEIICHHH ¢ y4€TOM HOBOM MH(OpMAIIHK.

CaMOKOHTPOJIb:
BJIaZICTh HaBBIKAMH I1O3HABATEIbHOM pe(IeKCHM KaK OCO3HAHUS COBEPLIAEMBIX ACHCTBUH H
MBICIIUTEIBHBIX ~ TPOLIECCOB, HMX  PE3YyJNbTaTOB; BIAJETh CIOCOOAMHU  CaMONPOBEPKH,
CaMOKOHTPOJISI ITPOIIecca U pe3yibTaTa PEHIeHUs] MaTeMaTHYeCKOH 3a1a4H;
OpPEIBUAETh TPYIHOCTH, KOTOpbIE MOTYT BO3HUKHYTh IIpH pEIICHWH 3a]add, BHOCUTH
KOPPEKTHUBHI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, AAHHBIX, HAWACHHBIX ONMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LEIU U YCIOBUSAM, OOBSCHATH NPHYMHBI JOCTHIKEHHS HITH
HEOCTHKCHUS ~ PE3YJIbTAaTOB  JCATENbHOCTH, HAXOOUTh  OIIMOKY, JaBaThb  OIICHKY
NpUOOPETEHHOMY ONBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUSAMU: TOUYKA, MPsIMas, MIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEACTBUS W3 HUX MPHU PEHICHUH T€OMETPUUECKUX
3ajad4.

OnepupoBaTh MOHATHSAMHU: TAPAICIBHOCTh W TMEPHEHIAUKYISPHOCTH TMPSMBIX U
IUIOCKOCTEH.

KnaccudumupoBars B3auMHOE PacroioKeHHUE MPSIMBIX U TUIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBaTh MOHATHSMH: ABYTPAHHBIM yroy, TpaHW ABYTPAaHHOTO Yria, pedpo
JIBYTPAHHOTO YTJIa; TUHEHHBIN YyroJl ABYTPaHHOTO yIJla; TpaayCcHasi Mepa JIBYTPaHHOTO yTJa.

OnepupoBaTh MOHATUSMH: MHOTOIPAHHMK, BBIMYKJIbII M HEBBIMYKJIBIA MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbl MHOTOTPAaHHUKOB (IMpamMuja; MpusMa, MpsSMOYTOJIbHBIN
napajuieyenumnes, Kyo).

KnaccudumupoBaTe MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS JJs  KjiaccuuKaIuu
(BBIMMYKJIBIE ¥ HEBBIMYKJIBIE MHOTOTPAHHHWKH; TIPABUJIbHBIE MHOTOTPAaHHUKH, TMPSMBIE |
HAKJIOHHBIE MPU3MBI, TapaJUICICIUIIEIbI).

OrnepupoBaTh NOHATHSAMU: CEKYIIas TIIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSICHITH IPUHITUITHI TIOCTPOSHUS CEUEHUH, UCTIONB3YyS METO/I CIIEIOB.

CTpouTh CEYCHHS MHOTOTPAHHHUKOB METOJIOM CJIEJIOB, BBHITIOJHSTH (BBIHOCHBIE) TIJIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaxOXKJIEHUE TEOMETPUUECKUX BEIMYUH 110 00pa3iam WM alfOPUTMAaM,
MPUMEHSST U3BECTHBIE AaHAIMTHUYECKHUE METOAbl MPU PELICHUHM CTaHAAPTHBIX MaTEMaTUYECKUX
3a/1ay Ha BBIYMUCIICHUE PACCTOSIHUN MEXTYy ABYMSI TOUYKaMH, OT TOYKH JO MPSMOM, OT TOYKH 0
MJIOCKOCTH, MEK/TY CKPEIIMBAIOLIUMUCS TPSIMBIMHU.

Pemate 3a1aun Ha HaXOXKJIEHUE TEOMETPUUECKUX BEJIMYUH 110 00pa3iam WM allfOPUTMAaM,
MPUMEHSST U3BECTHBIE AaHAIMTHUYECKHUE METOAbl MPU PELICHUHU CTaHAAPTHBIX MATEMaTUYECKUX
3a/lad Ha BBIUYMCJICHUE YIJIOB MEXKIY CKPEUIMBAIOIIMMUCS TPSAMBIMHA, MEXIY TMPSIMOH H
MJIOCKOCTBIO, MEXAY MIIOCKOCTSIMU, ABYTPAaHHBIX YTJIOB.



Boraucnare 00bEMBI M TUIOMAAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (IpU3Ma, MHpaMHJIA) C
NpUMEHEHHEM (OpPMYI; BBIUUCIATH COOTHOIICHHS MEXKIy IUIOIAASMU IOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh TMOHATUSMH: CHMMETPUS B IPOCTPAHCTBE; IIEHTP, OCh U IUIOCKOCTb
CUMMETPHU; LIEHTP, OChb U TNIOCKOCTh CHMMETPHH (DUTYPHI.

N3Bnekath, mpeoOpa3oBeIBaTh U MHTEPIPETHPOBATh MH(POPMALHIO O MPOCTPAHCTBEHHBIX
reoMeTpuUecKuX (pUrypax, mpeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[lpumensaTs reomerpudeckue (akThl JIsI  PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
NPENOIaraloIuX HECKOJIBKO IIaroB pEIIeHUs, €CIH YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHATH TpOCTEHIIME MPOTrpaMMHBIE CPEICTBA U 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI IIPY PEIICHUH CTEPEOMETPUUECKHX 3a/1a4.

[IpuBOANTH TpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B TPUPOAE U IKHU3HH,
pacno3HaBaTh NPOSIBJICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[TpuMeHSATh TIONMYYEeHHBIC 3HAHHWS Ha MPAKTUKE: aHAIM3HPOBATH PEAIbHBIC CUTYallud U
NPUMEHATh W3YYCHHbIE TOHSATHA B  TIpoLEcce IOMCKAa  PEHICHUS  MaTeMaTHYeCKH
chOopMyITHPOBaHHOW TPOOIEMbI, MOAETUPOBATh pPEATbHbIE CHTYyallMd HA S3bIKE T'€OMETPHH,
UCCJIEI0BAaTh MMOCTPOCHHBIE MOJIENU C HMCHOJb30BAHHEM T€OMETPHYECKHX ITOHATHH U TEOpeM,
anmapara anreOpbl; penraTb NPaKTUYECKUEe 3a]auH, CBI3aHHbIE C HAXOXKICHUEM TeOMETPUYECKUX
BEJINYMH.

11 KUIIACC

OnepupoBatb MOHSITUSMH: LMJIHHIPUYECKas MOBEPXHOCTb, oOpa3ymoiue
IMHAPHUYECKON MTOBEPXHOCTH; IIMIIMH/IP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoIIne KOHNIECKOH
MOBEPXHOCTHU, KOHYC; chepuuecKas MOBEPXHOCTb.

Pacnio3naBate Tena Bpamenus (HUJIMHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOJTyYEHUS TeJl BPALLEHHUS.

KnaccudumupoBars B3auMHOE pacmioiokeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IIAPOBON CErMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTa;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CIIOS, BBICOTA MIAPOBOTO CIIOS; MAPOBOM CEKTOP.

Bbruucnate 00bEMBI U IUIOMIAM TTOBEPXHOCTEH TENl BpAllCHHs, T€OMETPHUECKUX Tel C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, BIHUCAaHHBIM B chepy U OMHCAHHBINA OKOIO
cdepsr; chepa, BIEcCaHHAs B MHOTOTPAHHUK HITH TEJIO BPAIICHUSI.

BBIUUCIIATE COOTHOIIEHHS MEXTY TUIOIIASIMHU TOBEPXHOCTEN M 00bEMaMU TOJOOHBIX TeJI.

N300paxkaTh H3y4aeMble (UTYpHl OT PYKH M C TPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbINOMHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKHU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (QUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHMS TEJl BPALICHHUS.

W3BnekaTh, HHTEPIPETUPOBATh U MPEOOPA30BBHIBATh WHPOPMAIIHIO O TPOCTPAHCTBEHHBIX
reoMeTpuYecKux (pUrypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BrInonHATh AeMCTBHS CIOKEHUSI BEKTOPOB, BEIUMTAHUS BEKTOPOB U YMHOXKECHHS BEKTOpa
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBaMH OHH 00JIa/1al0T.

[TpuMeHsTh IpaBUIIO Mapaielenue .

OnepupoBaTh TMOHATHSIMHU: JEKApPTOBHl KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpa, Yrojd MeEXIy BEKTOPAMH, CKaJSAPHOE
NPOM3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE H KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTte cymMMy BEKTOPOB M MPOM3BEAECHUE BEKTOPA HA YUCIIO, YIOJ MEX]y BEKTOpaMH,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBarh IUIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CHCTEME KOOPAMHAT.



[TIpumensaTs reoMeTpuueckue (akThl Ui PEHICHUS CTEPEOMETPUYECKUX — 3alad,
HPEANOJAararolMX HECKOJIBKO IAroB PEIICHUs, €CIH YCIOBUS NPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

Pemate mpocTeiiiiime reOMeTprUYeCKUe 3a/laud Ha MPUMEHCHNUE BEKTOPHO-KOOPIMHATHOTO
METOoJIa.

Pemate 3amaud Ha JI0KAa3aTelIbCTBO MAaTEMATUYECKUX OTHOIICHHH M HAXOXKJICHHE
TCOMCTPHUICCKUX BCIWYHH I10 06pa3uaM WM aJirOpuTMaM, NpUMCHA U3BCCTHBIC MCTOJLI ITPU
pEIICHUH CTaHIAPTHBIX MATEMaTUIECKUX 3a71a4.

IIpuMeHATh NpOCTEHIINE NPOTPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHMKALMOHHBIE
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1ad.

IIpuBoauTh INpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE M IKU3HH,
pacro3HaBaTh MPOSIBJICHNE 3aKOHOB T€OMETPHH B HCKYCCTBE.

IIpuMeHATh NONY4YEHHBIE 3HAHUS Ha NPAKTUKE: AHAJIU3UPOBATh PEalbHbIC CUTyallud U
NPUMEHATh M3YYCHHbIE TMOHATHS B  TPOLECCE TMOMCKA  PEHICHHS  MaTeMaTHYSCKH
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIMPOBATh pEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIIeI0BaTh MMOCTPOCHHBIE MOJENIN C HMCIOJb30BAHHEM TFEOMETPHUYCCKHUX MOHATHH U TEOpPEM,
arrapara aﬂre6pbl; peuaTh MPAKTUYCCKUC 3ala4U, CBA3AHHBIC C HAXOXICHUEM I'COMETPUUCCKHUX
BEJTUYHH.

4. TEMATHYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB,
OTBOJIUMBIX HA U3YUEHUE KAXKIOMU TEMbI

Ne | HammenoBanme | Koam Bujambl geiTeJ IbHOCTH JJIeKTPOHHBbIE
n/m | pa3iesioB M TeM | 4eCTB (uudposbie)
MPOrpaMMbl 0 o0pa3oBaTesibH
4acos ble pecypchl
1 BBenenue B 10 | AkryanusupoBarb (axkThl M MeToAbl | bubmanoreka
CTEPEOMETPHUIO IUIAHUMETPHUH, PEIICBAHTHBIE TEME. HOK
IMoayuars pEeICTaBICHUS o | https://m.edsoo.r

NPOCTPAaHCTBEHHBIX (urypax, pazoupars | u/1c209e37
NpOCTEeHIIIe MpaBHiia H300paKEHUS ITUX

¢uryp.

M300paxkarh npsMyr0 M ILNIOCKOCTb Ha
PHCYHKE.

PacnoznaBartsp MHOTOTPaHHMKH,

NUpaMuy, KyO, Ha3bIBaTh UX JIEMEHTHI.
Jenate pHUCYHOK KyOa, mNHpaMuipbl,
HaXOQUTh  OMMOKM B  HEBEPHBIX
HU300paXKeHUSIX.

3HAKOMMTBCS C CEUEHUSIMHU, C METOJIOM
CJIEJIOB; MCIOJB30BaTh I IOCTPOEHUS
CEUYEeHHs  METOJ  CJEIOB,  KpaTKo
3aMHCHIBATh IIAr¥ IOCTPOECHUSI CEUECHHUS.
Pacno3naBaTh BUI ceUueHUS

Y OTHOUIEHUH, B KOTOPBIX CEUEHUE AEITUT
pebpa  kyba, HaXOauTh  IUIOMIIAJb
CEYEHHS.

Hcnonb3oBath 1nojgo0ue mnpu peuieHuu
3a]1a4 Ha IOCTPOEHUE CEUECHUN.
3HAKOMHMTBCSI €  AKCMOMAaTHYECKUM
IIOCTPOECHUEM CTEpEOMETPUH, C
aKCOMaMH CTEpPEOMETPUH u
ciencTBusMy U3 HuX. MimocrpupoBars
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AKCUOMBI PUCYHKaMH W TPHUMEpPaMHU W3
OKpYXKaroliei 00CTaHOBKU

[Ipsimbie n
IIJIOCKOCTH B
MIPOCTPAHCTBE.
[TapannensHOCTH
MPSMBIX U
IIOCKOCTEMN

12

AKTyanu3upoBaTbh (aKTbl U METOJBbI
IUIAHUMETPUM,  PEJIEBAaHTHBIE  TEME,
IIPOBOJIUTH AaHAJIOTUH.

IlepeyncasiTb  BO3MOXHBIE  CHOCOOBI
pacroyio’)KeHust  JByX  IpsMbIX B
IIPOCTPAHCTBE, WIUIIOCTPUPOBATh HMX Ha
pUMepax.

JaBaTb onpeaegeHue
CKPELIMBAIOIIMNXCS MPSMBIX,
dbopMynupoBaTh MPHU3HAK

CKPELIMBAIOIMINXCS MPSMBIX U IPUMEHSATH
€ro IIPYU peLIeHUun

3azay.

PacnosHaBatre mnpusMy, Ha3blBaThb €€
3JIEMEHTBI.

CrTpouthb cedeHus NPU3Mbl Ha TOTOBBIX
yeprexKax.

IMepeyncasiTb BO3MOXHBIE  CHOCOOBI
B3aUMHOI'O PAacCHOJIOKEHUS MPSIMOM U
IJIOCKOCTH B NPOCTPAHCTBE, NPUBOJIUTH
COOTBETCTBYIOLINE MIPUMEPBI u3
peanbHOU KU3HU.

JlaBaTh omnpeaejieHHe MapauICIbHOCTH
IIPSIMOM U INIOCKOCTH.

®opmyMpoBaTh NMPHU3HAK
MapaJUIEIbHOCTH MPSIMOM M IUIOCKOCTH,
YTBEPKICHUE O IMPSAMBIX IIE€PECEUCHHUs
JIBYX IUIOCKOCTEH, IPOXOIAIIUX Yepes3
NapajjIebHBIC NIPSMBIE.

Pemiate mpakTHueckwe 3aJayd  Ha
IIOCTPOEHUE CEYCHUN MHOTOI'PaHHHUKA.
O0bsICHATH ciIyvyau B3aUMHOTI'O
PaCIOJIOKEHUS IIJIOCKOCTEMN.

JlaBaTb omnpeaejJeHue IapauIeIbHbIX
IIJIOCKOCTEN; MPUBOJIUTH IPUMEPBI

U3 pPEAIbHOM XU3HU U OKpYXKarolleu

00CTaHOBKH, WUTIOCTPUPYIOIINE
MapajieIbHOCTh MIOCKOCTEN.
Hcnoab3oBarh MpU3HAK

MapajyieIbHOCTH  JIByX  IJIOCKOCTEM,
CBOMCTBA NAapaJUIENbHBIX IUIOCKOCTEH
MIPU PELLIEHUH 3a/1a4 Ha IOCTPOEHHUE.
OOBbACHATD, qTo Ha3bIBACTCS
napajieJIbHbIM MPOEKTUPOBAHUEM M Kak
BBITIOJTHSIETCS] IPOSKTUPOBaHUE PUTYp Ha
IJIOCKOCTb.

HN300paxkatTh B napauieIbHON NPOEKIUU
pa3INyYHbIe TEOMETPUYECKHE (DUTYPHI.
MopeanpoBaTh peajlbHbIE CUTYallUd Ha
SI3BIKE T€OMETPHH, HCCIIEA0BAaTh

bubanoreka
ILHOK
https://m.edsoo.r
u/1c209e37
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IIOCTPOCHHBIE MOJIEIIN C UCTIOJIb30BaHUEM
T€OMETPUUYECKUX ITIOHATHHN.
Hcnonb3oBaTh NpU pElICHUH 3a1ad Ha
IIOCTPOECHUE CEYEHUI TIOHATHE
NapaJUIEIbHOCTH, NPU3HAKU M CBOMCTBA
IIapaJUICIIbHBIX MPSMBIX HA INIOCKOCTH

[Tepnienaukynsipu
OCTb MPSAMBIX U
IJIOCKOCTEM

12

AKTyanu3upoBaTh (AaKTbl U METOJbI
IUIAHUMETPUM,  PEJIEBAaHTHBIE  TEME,
IIPOBOJIUTH AaHAJIOTUHU.

OO0BSICHATBH, KakoW Yroja Ha3bIBaeTCs
yIJIOM — MEXAY  IepeceKarolluMUCs

MMPpSAMBbIMH, CKpCIIUBAOIUMHUCA
MPSIMBIMU B ITPOCTPAHCTBE.
JaBaTb onpeaejgeHue

NEPIEHIUKYJISAPHBIX MPSAMBIX U IPSIMOH,
NEPIEHIUKYIISIPHON K INIOCKOCTH.
Haxonputp yIJIBI MEXIY
CKPEIMBAIOIIMMUCS TMPSIMBIMH B Ky0Oe H
IpamMuze.

IlpuBoauTh, nNpHMepPbI U3 PEAIBHOU
KU3HU U OKpYXarolleil 00CTaHOBKH,
WJUTFOCTPUPYIOLIME NTEPIEHIUKYISIPHOCTD

IIPSIMBIX B IIPOCTPAHCTBE u
NEePIEeHIUKYJIIPHOCTD psiMOi K
IIJIOCKOCTH.

®opmyIMpoBaThH IpU3HAK
NEPIEHIUKYJIIPHOCTH IpsIMOU u

MJIOCKOCTH, IPUMEHSTh €T0 Ha MPAKTHKE:
OOBSACHATh TEPIEHIUKYISIPHOCTh pedpa
Ky0a W JWaroHajgd ero TpaHu, KOTopas
€ro

HE  COJACPXKHUT,  HAXOOUTh  JUITHHY
JUaroHand KyOa. BpIYHCIATH BBICOTY
IIPaBUJILHON TPEYTrOJIbHOW M MPABUIBHOU
YEeTBIPEXYTOJIbHOW NUpamMuj MO JJIMHAM
pEodep.

Pemath 3amau  Ha  BBIYMCIICHUS,
CBSI3aHHBIE C NEPHEHAUKYJISIPHOCTHIO
MPSIMOM 1 TJTOCKOCTH, C UCTIOJIh30BAaHUEM
NpU  pELIEHWU  IUIAHUMETPUUYECKHUX
(haKTOB ¥ METOJIOB.

OOBACHATD, 4To Ha3bIBAIOT
MEePNEHAUKYIISIPOM W HAKJIOHHOW U3
TOYKM K  IUIOCKOCTH;  TNPOEKLIUEH
HAKJIOHHOM Ha IMIOCKOCTh. OOBACHATH,
YTO HA3bIBAETCA PACCTOSHUEM: OT TOUYKHU
JI0 TUIOCKOCTH; MEXKIY NapalieIbHBIMU
IJIOCKOCTSIMU;  MEXJIYy  NpsSMOM U
MapaJUIEIbHOM €M IUIOCKOCTBIO; MEXIY
CKPELIMBAIOIIMMUCS PSIMBIMH.
Haxoauth 3TH paccTOSIHUS B IPOCTHIX
CIIyJasix B KyOe, mupaMu/ie, mpusme.

bubauoreka
ILHOK
https://m.edsoo.r
u/1c209e37
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MoaeanpoBaTh peajibHbIC CUTYallMH Ha
SI3BIKE T€OMETPUH, HCCIIeI0BaTh
MMOCTPOSHHBIE MOJIEIIN C UCITOJIH30BAHUEM
F€OMETPUUECKHUX

MTOHSATHH.

Hcnoab3oBaTh Mpu penieHUH 3ajaad Ha
MOCTPOEHHUE CEeUEeHUH TEOpeMy
[Tucaropa, cBOHCTBAa MPSAMOYTOIBHBIX
TPEYTrOJIbHUKOB

Yrael Mexay
MPSIMBIMU U
IUIOCKOCTSIMU

10

AKTyaJIu3upoBaTbh (aKTl U METOIBI
IUJJAHUMETPUHM,  PEJIEBAaHTHBIE  TEME,
MPOBOJUTH AHAJIIOTUH.

JaBaTb ompeaeqeHue yria MEXIy
IPSIMON ¥ TUTOCKOCTBIO, (DOPMYIIHPOBATH
TeopeMy O TpEX NEpPHEeHAUKYISIpax H
00paTHYIO K HEM.

Haxoaures yrom Mexay nOpsMod U
IJTIOCKOCTBIO B MHOT'OTPaHHUKE,
paccTostHUe OT TOYKHU JO0 HpsIMOM Ha
IJIOCKOCTH, HCIOJIB3YS TEOPEMY O TPEX
NEePHEHINKYISPAX. [IpoBoauTh Ha
YEpTEeXKE MEPIEHAUKYISAP: U3 TOUYKM Ha
MPSIMYIO; U3 TOYKU HA MJIOCKOCTb.
JdaBaThb onpenesieHUe ABYTPAHHOrO yria
U ero 31eMeHTOB. OOBSICHIATh PAaBEHCTBO
BCEX JIMHEWHBIX YIJIOB JBYTPAHHOIO
yria.

Haxonute Ha deprexe ABYTrpaHHBINA
yron mpu pedpe NUpaMUIbl, TPU3MBL,
napasuieenuIena.

JdaBaTp omnpeagejeHue yriia MeExXIy
TJIOCKOCTSIMHU.

JaBatb onpenegeHue 5
¢GopmynupoBaTh NPHU3HAK  B3aUMHO
MEPIIECHINKYISIPHBIX IIOCKOCTEM.
HaxoauThs yribsl Mex1y IJIOCKOCTSMU B
KyOe U mupamue.

Hcnonb3oBars INpu pelIeHUM 3aj1ad
OCHOBHbBIE TEOPEMBI u METO/IbI
MJIAHUMETPUH.

MoaenupoBaTh peajibHbIE CUTYallMU Ha
S3BIKE rEOMETPUH, HCCJIe0BATH
MTOCTPOEHHBIE MOJIENH C UCIIOJIBb30BAHUEM
T€OMETPUUYECKUX TTOHATHIA.
HUcnonb3oBaTh Npu penIeHWH 3a1ad Ha
IIOCTPOEHUE CEUYCHUN COOTHOLIEHUS B
MPSMOYTOJIbHOM TPEYTOJIbHUKE

Bubmnoreka
HOK
https://m.edsoo.r
u/1c209e37

MHororpanHuk#

11

AKTyaJau3upoBaTrb (akThl U METOAbI
IUIAHUMETPUHU,  PEJIEBAHTHBIE  TEME,
IPOBOJAUTDH AHAJIOTUH.

JdaBaTb onpeaegeHue
napajuieJienunesa, pacmno3HaBaTh €ro

bubmmoreka
LHOK
https://m.edsoo.r
u/1c209e37
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BH/JIbI M U3y4aTh CBOWCTBA.

JlaBath OIpelIeIICHUE NUpaMUIbI,
pacno3HaBaThb BU/IbI ApaMu/,
¢opmyaupoBaTh,  cBoiicTBa  pédep,
rpaHein u BBICOTBI MPaBUIbLHON
MAPaAMU/IBI.

Haxoaurh 1wiomans MmojaHoil 1 00KOBOM
MMOBEPXHOCTU MUPAMUJIBI.

JaBaTb onpeeieHue yCEUEHHOU
MMpaMU/Ibl, Ha3bIBATh €€ SJIEMEHTHI.
@®opmMyIMpPOBaTh TEOPEMY O ILIOLIAIU
OOKOBOIl  IIOBEPXHOCTH  IPABHJIBHOU
YCE4EHHOU MUPAMHU/IBI.

Pemiars 3a7aum HA  BBIYHCIICHHUE,
CBSI3aHHBIE C MHUPAMHIAMH, a TaKKe
3a7la4 Ha MTOCTpOeHue ceueHui. JlaBarb
ompeaeJieHHe TPU3MbI, PaclO3HABATH
BUJIBI TIPU3M, H300paKaTh MPU3MbI HA
YepTexKe.

Haxomuthp 1uUiomans MOMHOW WM
OOKOBOI1 IOBEPXHOCTH IIPU3MBI.
H3yuatrp cooTHowmeHus Oilnepa s
yuciaa péOep, TpaHe W BepIIMH
MHOT'OIPAHHUKA.

N3yuatb BU/IbI MPaBUITLHBIX
MHOTOTPAaHHUKOB, UX  Ha3BaHUI U
KOJIMYECTBO IpaHeit

N3yyaTh cCUMMETPHUIO MHOTOIPAHHUKOB.
OO0bsICHATH, KaKWe€ TOYKH Ha3bIBAOTCS
CUMMETPUYHBIMU OTHOCUTEIBHO JAHHOU
TOYKH, TMPSMOW WM TIUIOCKOCTH, 4YTO
Ha3bIBalOT  LIEHTPOM,  OCBIO  WIH
IJIOCKOCTBIO CUMMETPUHN (UTYPBI.
IIpuBoauTH NMpPUMEPBI CUMMETPUUYHBIX
buryp B apxXUTEKType, TEXHHUKE,

MIPUPOJIE.
MopaenupoBaTh peajibHbIE CUTYallMU Ha
SA3bIKE T€OMETPUH, HCCIEA0BaTh

MTOCTPOCHHBIE MOJICIIN C UCTIOIB30BAaHUEM
TEOMETPHUECKUX MOHITHIA, UCIIOIB30BaTh
101001e MHOTOTPAaHHNKOB

O0BEMBI
MHOTOTPaHHHKOB

AKTyanu3upoBaTbh (aKTbl U METOJbI
IUTAaHUMETPHUH, PEJIEBAHTHBIE TEME.
OO0BACHATBH, KaKk H3MEpSIOTCS O00BEMBI
TE€J, MPOBOJASl aHAJOTHIO C HU3MEpPEHUEM
iouiaaen MHOTOYTI'OJIbHUKOB.
®opmMy/IMpOBAaTh OCHOBHBIE CBOMCTBA
00BEMOB.

H3yuarts, BEIBOAUTH (pOPMY.JIbI

00BEMa IPSIMOYTOJIBHOTO
napauleIenuIea, IpU3Mbl U MTUPAMUIBL.
Boiuucasth  00b€M  TpU3MBI WU

Bubnuoreka
ILHOK
https://m.edsoo.r
u/1c209e37
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MUPAMHUJIBI T10 UX 3JIEMEHTaM.
IIpumensite 00BEM  UI1  peLICHHS
CTEpEOMETPUYECKUX  3aJady U Ui
HaXOXKJCHUS T€OMETPHUECKUX BEIUYHH.
MopenupoBath peaibHble CUTyallUd Ha
S3BIKE T€OMETPHH, HCCIe10BaTh
MIOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
T€OMETPUYECKUX TTOHATHI
7 [ToBTOpenue: 4 Crpoutrb  cedyeHue  MHOrorpanHuka | bubnuoreka
CeUYCHUS, METOJIOM CJIC/IOB. HOK
paccTosiHUS U JaBath  ompeaejdeHne  paccrosaus | https://m.edsoo.r
YLJIBI Mexy purypamu. u/1c209e37
Haxoautb paccTosiHue MEXIy
HapajyieIbHBIMU  TUIOCKOCTSIMH, MEXIY
IUIOCKOCTBIO U MapajUleNibHOM el
OpSAMOM, MEXIy CKPEUIMBAIOIIUMHUCS
MPSIMBIMHU.
CTpouTth JIMHEMHBINA Yroyl JBYIpaHHOTO
yria Ha 4yepTexe
MHOTOTpAaHHHKa W  HaxXxOAHWTh  €ro
BEJIMYUUHY.
HaxoauTh yribl MeXay IUIOCKOCTSMHU B
MHOTOTPaHHUKAX
OBIIEE 68
KOJIMYECTBO
YACOB 11O
IMPOI'PAMME
11 KJIACC
Ne | HammenoBanme | Kouu Buas! gesiteJIbHOCTH JJIeKTPOHHBIE
1/m | pa3iejoB M TeEM | 4eCTB (uudposbie)
MPOrpamMmmbl 0 o0pa3oBaTe/ibH
4yacos ble pecypchl
1 Tena Bpamenus 12 | AkryanusupoBatb (axkTel M MeToAbl | bubmanoreka
IUTAaHUMETPUM,  peneBaHTHble  Teme, | [JOK
NMPOBOIUTH AHAIOTHH. https://m.edsoo.r
JaBath onpeneneHusi chepbl u mapa, | U/1c209e37

UX  LIEHTpa, pazauyca,
Onpenensats  chepy  Kak
BpalllEHUsI OKPYKHOCTH.

HccaenoBarh B3alMHOE PacIONIOKEHUE

JauaMerpa.
durypy

cheppl W IUIOCKOCTH, JABYX cdep,
WTIOCTPUPOBATH 3TO HA 4YepTexax M
PUCYHKaX.

®opmyMpOBaTh omnpezaeseHue
KacaTeJIbHOM  IJIOCKOCTH K  cdepe,
CBOMCTBO M IPU3HAK  KacaTeJIbHOU
IIJIOCKOCTH.

3HaKOMHUTBCSH c reoJIe3N4eCKUMHU

TUHUSAME Ha chepe
OO0BSICHATB, YTO HA3BIBAIOT IIUIUHIPOM,
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HAa3bIBaTh €T0 JIEMEHTBI.

N3yuath, OO0OBACHATH, Kak MOJIYYUTH
LAJIAHID yTEM BpAILCHUSA
MPSMOYTOJIbHUKA.

BbiBoaMTH, HMCHOJB30BATHh (HOPMYIIBI
JUTSL  BBIYUCIICHUS IUIOMIAAA  OOKOBOU
IIOBEPXHOCTH LIWJIMHPA.

HN3yyars, pacno3HaBaThb Pa3BEPTKY
LAJIMH]IPA.

N300paxaTh UUIUHIAP U €0 CEUCHUS
IJIOCKOCTBIO, MPOXOJSIIEH 4Yepe3 €ro
0Cb, rapajuieaIbHON 158051
NEePHEHAUKYIJIIPHON OCH.

HaxoauTp ruiomaam 3TuxX CEYEHUM.
MogaenupoBaTh peajibHblE CUTYallMu Ha
S3bIKE reOMETPUH, HCCJIe0BATH
IIOCTPOEHHBIE MOJIEH C UCIIOJIb30BAHUEM
F€OMETPUYECKUX MOHATUI

OO0bsICHATH, Kakoe TEJIO Ha3bIBAIOT
KPYIOBBIM  KOHYCOM, HAa3blBaTb €r0
AJIEMEHTBI.

N3yuyath, OOBACHATH, Kak MOJYyYUTH
KOHYC IIyTEM BpallleHUS
IIPSAMOYTOJIBHOT'O TPEYTOJIbHUKA.
HN300paxaTthb KOHYC M €ro CEYeHHUs
IJIOCKOCTBIO, MPOXOASAIIEH uepe3 OCh, U
IJIOCKOCTBIO, TEPIICHANKYIISIPHON K OCH.
M3yyars, pacnosHaBaTh  pa3BEPTKY
KOHYCa.

BbiBoaMTH, HCHOJAB30BaTh (HOPMYIIBI
JUIST  BBIYMCJICHHS] TUTOMIAAN  OOKOBOM
IIOBEPXHOCTH KOHYCA.

Haxoautn IIOIIAAN CCUCHHUIA,
MPOXOAIIMX 4Yepe3 BEPIIMHY KOHyca
WJIY TIEPIICHINKYJISIPHBIX €70 OCH.
OO0bsICHATBH, KAaKOE€ TENO Ha3bIBACTCs
YCE€UYEHHBIM KOHYCOM.

N3yuyaTh, 00BACHATH, KAK €r0 MOJYyYUTh
MyTEM BpAILICHUS MPAMOYTOJIBHOM

Tparenuu.
BoiBoguTh, MpuMeHsITH (GOPMYITy IS
BBIYMCIICHUS TUTIOLIA1 OOKOBOM

ITOBEPXHOCTU YCEYEHHOIO KOHYCa
AKTyanu3upoBaTbh (aKTbl U METOJbI
IMJIAaHUMCETPHH, PCICBAHTHEBIC TEME,
IIPOBOJUTH aHAJIOTHH.

Pematb cTepeoMeTpHYECKHE  3a1auH,
CBS3aHHBIE C  TeJaMU  BpALIECHUS,
ITOCTPOEHUEM CEYEHUH TeJl BpalleHUs,

C KOMOMHALUMSMHU TeJd BpallleHUus W
MHOT'OTPaHHUKOB Ha HaXO0XICHHE
TCOMCTPHUYCCKUX BCIINYNH.




HUcnoab3oBarh npu peteHumn
CTEPEOMETPUUYECKHUX 3a1a4
IUIAHUMETPUYECKHe (aKThl U METOJbI
3aJadu Ha BBIYUCIICHUC )41
JI0KAa3aTeIbCTBO.

MopaeanpoBaTh peajibHbIe CUTYallUM Ha
A3BIKE reOMEeTpPUH, uccjie10BaTh
IIOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM
Te€OMETPUUYECKUX MOHATUI

O0BEMBI TEN

AKTyanu3upoBaThb (aKTbl U METOJBI
IUITAHUMETPUM,  PEICBaHTHBIE  TEME,
IIPOBOAMTDH AHAJIOTHH.

BbIBOANTBL, HCIOJb30BATH (OPMYJIBI
00BEMOB: MIPU3MBI, HUAJTUHIPA,
IMAPAMU/IBL, KOHYCa; YCEUYEHHOU
MAPAMUIBI U YCEYEHHOIO KOHYCA.
Pemarb cTepeoMeTpuYECKHE  3ahauu,
CBSI3aHHbIE C BHIYMCIEHUEM 00BEMOB.
PopmMyIMpOBATH olpezeyIeHne
[IapOBOTO0 CErMEHTa, ILIApOBOI0 CIIOf,
I1apOBOTO CEKTOPA.

IIpumeHsaTs GOpMYIBI IS HAXOXKJIEHUS
00BEMOB IIAPOBOTO CETMEHTA, ILIAPOBOTO
CeKTopa

Pematp cTepeomMeTpuyecKHE  3ahauu,
CBA3aHHbBIE ¢ O00bEMOM MmIapa H
TUIOMIA/IBIO Chephl.

MopaenupoBaTh peajibHbIE CUTYallMU Ha
A3BIKE TEOMETPHH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIENIN C UCTIOJIb30BAaHUEM
TE€OMETPUUYECKUX MTOHSATUH.
AKTyaau3upoBarb (akThl U METOIbI
IUIAHUMETPUM,  PEIEBAaHTHBIE  TEME,
IIPOBOAMTDH AHAJIOTHH.

Pemarb cTepeomeTpuyecKue  3anauu,
CBSI3aHHBIE C COOTHOLIEHHEM OOBEMOB U
MOBEpXHOCTEH  MOJOOHBIX  Tel B
IIPOCTPAHCTBE.

MopenupoBarh peaibHble CUTyallUd Ha
A3BIKE TEOMETPHH, HCCIIEI0BATh
MIOCTPOEHHBIE MOJIENIN C UCTIOJIb30BAaHUEM
TEOMETPUUYECKUX MOHATUI

Bubmnoreka
HOK
https://m.edsoo.r
u/1c209e37

Bexrops! n
KOOPJIMHATHI B
IIPOCTPAHCTBE

10

AKTyanu3upoBaTbh (aKTbl U METOJbI
IUTAHUMETPUH,  pEJIeBaHTHBIE  TEME,
IIPOBOAMTDH AHAJIOTHH.

OnepupoBarb MNOHATHEM BEKTOpP B

IIPOCTPAHCTBE.

®opmyMpOBaTh MIPaBUIIO
napajuiesaenumnena pu CJIOKEHUU
BEKTOPOB.

CkiaaapiBaTh, BBIYUTATH  BEKTODHI,
YMHOKaTh BEKTOP Ha YHCJIO.

Bubnuoreka
ILHOK
https://m.edsoo.r
u/1c209e37
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HN3yyaTrh OCHOBHBIE CBOWCTBA ATHUX
onepauui.

JaBaTb onpejaeneHue MNpsIMOYTOJIbHON
CUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE.
Beipa3zutb KOOpAMHATBI BEKTOpa Yepe3
KOOpJIMHATHI €r0 KOHIIOB.

BouiBoauTh, uCHOABL30BaTHL (GopMyIay
JUIMHBI BEKTOpAa W PACCTOSHUS MEXKITY
TOYKaMH.

Beipa:kaTh CKalspHOE MPOU3BEICHUE
BEKTOPOB  4Y€pe3 HMX  KOOPJAUHATHI,
BBIYUCIISATH  yrOJl  MEXAY  JIBYMs
BEKTOpPaMH, JBYMS IIPSIMBIMHU.

Haxoaute yrom Mexay npsaMOud H
IUIOCKOCTBIO,  YTOJ  MEXAYy  JBYyMs
IJIOCKOCTSIMU AHATUTUYECKUMU
METOAaMH.

BbiBoauTH, HCHOJB30BATH (OPMYJIY
paccTosiHUS OT TOYKH JIO IIOCKOCTH

4 [ToBTOpEHME, 7 Pemars  npocredimme  3amaun  Ha | bubnuoreka
00o01IeHue, HaxoxaeHnne JuuH @ u ymioB B | LJOK
CUCTEMAaTH3AIIHS reoMeTpruecKux Qurypax, npumeHsaTh | https://m.edsoo.r
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KOCHHYCOB.

Haxoauth mjomaap MHOTOYTOJbHHKA,
Kpyra.

PacnosnaBate  1momoOHBIE  (UTYDHI,
HAXOJUTh OTHOIICHUS JITMH U TUTOMIAIeH.
Hcnoab3oBaTh npu peleHnu
CTEPEOMETPUYECKUX 3amad  (aKTel U
METO/JIbI JITAHUMETPUU

OBIIEE 34

KOJIMYECTBO

YACOB IO

ITPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

		2024-09-30T12:11:03+0700
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 47 Г. ТОМСКА




