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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHoro kypca «I'eomeTpus» 0a30BOro ypoBHS AJis
obyvarormuxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DenepasbHOTO
rocyJapCTBEHHOT0 00pa30BaTEIBbHOrO CTaHAapTa CpeIHero oO0IIero
o0pa3oBaHusl, ¢ Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, TPEIABABISIEMBIX
K MaTeMaTU4eCKOMy OOpa30BaHUIO, U TPAAMIIMN POCCHUMCKOro 0Opa3zoBaHMS.
Peanuzanusa mnporpaMmbl oOecledyMBaeT OBJAJ€HUE KIIOYEBBIMU
KOMITETEHIIUSMH, COCTABIISIOIIUMH OCHOBY JIJISI CAMOPA3BUTHS U HEPEPHIBHOTO
o0Opa3oBaHHUs, LEJO CTHO CTh OOMEKYJAbTYPHOTO, JIMYHO CTHOTO H
MTO3HABATEJIBHOTO Pa3BUTHS JINYHOCTH O0YYaIOIIHUXCS.

HEJIU U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOro Kypca reoMETpMHM Ha YPOBHE CPEIHEro OOIIEro
oOpa3zoBaHusi 00yCJIOBIIEHAa MPAKTUYECKON 3HAUMMOCTHIO METAlpEeAMETHBIX U
MPEIMETHBIX PE3YIbTATOB O0YyUYEHHUSI TE€OMETPUU B HAIMPABJICHUU JIMUHOCTHOTO
pa3BuTUs oOyuarommxcs, GopMupoBaHus (DYHKIHOHAIBHOW MaTEMaTHYE€CKOU
IPAaMOTHOCTH, H3y4YEHUS APYrUX Yy4eOHBIX IUCHUIIIMH. Pa3Butue vy
00yJaromMXcsl MPaBWIbHBIX MPEACTABICHUN O CYIIHOCTH W TPOUCXOKICHUU
FeOMETPUYECKUX aOCTpaKIMii, COOTHOIICHUU PEATBHOTO U HUJICATBHOTO,
XapakTepe OTPaXXCHHS MAaTEMATUYECKOM HAayKOW SBIEHUA U MPOLECCOB
peaIbHOr0 MUpPA, MECTE TEOMETPUHU B CUCTEME HAYK U POJIM MATEMATUUYECKOTO
MOJEJIUPOBAHUS B HAy4yHOM TIO3HAaHUM M B TMPAKTUKE CIOCOOCTBYyET
(GOpMHpPOBAHHIO HAYYHOTO MHUPOBO33PEHUS YyUAIUXCS, a TaKXKe KauecTB
MBIIIIEHUS, HEOOXOIUMBIX JIJIsl afjanTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBNISIETCS OTHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHUs, TaK KakK OOECIEUYMBAET BO3MOXXHOCTh HM3Yy4YEHHUS Kak
JUCHUUIUIMH €CTECTBEHHO-HAYYHOM HAIMPABIEHHOCTH, TAK U TYMaHUTAPHOIA.

Jlornueckoe MpllieHHe, GOPMUPYEMOE TIPU H3YYEHUU OOYYarOIUMUCS
MOHSATUMHBIX OCHOB TE€OMETPUM M TIOCTPOCHHHU IEMOYKH JIOTHYECKHUX
YTBEPKJIECHUM B XOJI€ PEIICHUS T€OMETPUUYECKUX 3a/ady, YMEHUE BBIIBUTATh U
ONPOBEPraTh TMIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS MPU PEIICHUH 3a/1ad
€CTEeCTBEHHO-HAYYHOI'0 ITUKJIA, B YaCTHOCTU U3 Kypca (DU3UKH.

YMeHue OpUEeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYUIECTBEHHYIO POJIb
BO BCEX O0JACTIX ACATEIHHOCTU YelioBeka. OpHeHTaIus YeI0BeKa BO BPEMEHHU
U MPOCTPAHCTBE — HEOOXOJIMMOE YCJIOBHE €ro COIMalbHOro ObITHs, (hopma



OTPaKEHUS OKPY>KAIOLIETO MUPA, YCIOBUE YCIIEUIHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl JAEUCTBUTENBHOCTU. OmnepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUJBI YYECOHOW W TPYIOBOM NEATEIHLHOCTH,
ABIISIETCSA OJHUM W3 TPO(ECCHOHATHFHO BAXKHBIX KAueCTB, MMOITOMY aKTyallbHa
3aaya (HOpPMHUPOBAHUS Y OOYYAIOIIUXCS MPOCTPAHCTBEHHOI'O MBILIUICHUS KaK
PA3HOBHUJIHOCTH OOPAa3HOTO MBIIUICHUS! — CYIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AESITEIbHOCTH M0 MHOTUM HAIPaBIICHUSM.
[lens ocBoeHus mporpamMmbl yuyeOHOTo Kypca «I'eomerpusi» Ha 6a30BOM
ypOBHE 00y4YeHUsi — 00I11e00pa3oBaTeIbHOE W OOIIEKYJIbTYpPHOE pPa3BUTHE
oOyuaronuxcss yepe3 oOeclieyeHue BO3MOXKHOCTH MNPUOOpETEeHUs U
WCMOJIb30BaHUSI CUCTEMATUUYECKUX TEOMETPUYECKHX 3HAHUM W JICVCTBHM,
crieUM(PUYHBIX TE€OMETPUU, BO3MOKHOCTH YCHEUIHOTO MPOJOJIKEHUS
oOpa3oBaHUsl MO CIENUAIBHOCTSIM, HE CBA3AHHBIM C MPUKIATHBIM
MCIIOJIb30BaHNEM T€OMETPHH.
[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE MpeTHA3HAUEHA IS
o0yJaronuxcsa CpeaHed MIKOJbl, HE HCHBITHIBABIIUX 3HAYUTEIbHBIX
3aTpyAHEHU Ha YPOBHE OCHOBHOTO 00ImIero oOpasoBaHus. Takum o0paszom,
oOyuJaromuecs: Ha 0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKUE
YMEHHUsI, CBA3aHHbIE CO CIeUU(UKON TeOMETPUN U HEOOXOIUMBIE Ui KU3HU B
coBpeMeHHOM oOmmecTBe. Kpome 3TOro, oHM HMEIOT BO3MOXKHOCTh H3YUYHUThH
reoMeTpuio 0oJiee riy00Ko, €CIIM B JaJIbHEHIIEM BO3ZHUKHET HEOOXOIUMOCTh B
reOMEeTPUUYECKUX 3HAHUSIX B MPO(ecCHOHATBbHOM e TeIbHOCTH.
JlocTuKeHHe L€ OCBOEHUS MPOrpaMMbl OOECIHEeUMBAETCS PEIICHHUEM
COOTBETCTBYIOIIMX 3amad. llpuopuTeTHBIMH 3aJadyaMyd OCBOCHHS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kitaccax sBJISIFOTCS:
* (opmupoBaHHE TMPEACTABICHUS O TEOMETPUU KaK YacTH MHPOBOMU
KyJbTYPBl M OCO3HAHHE €€ B3aUMOCBS3H C OKPYKAIOLUIUM MHPOM;

* (opmupoBaHHE MPEACTABICHUSI 0 MHOTOTPAHHUKAX W TeJaX BpallCHUS
KaK O BaXXHEHUIIUX MAaTEMaTUUYECKHX MOJIENAX, MO3BOJISIIONINX
OTHCHIBATHh U U3YUYaTh PA3HBIC SIBJICHUS OKPYIKAIOIIETO MHPA;

* (opmupoBaHWE YMEHHUS pACIO3HABaTh HAa YEPTEkKaxX, MOACIAX U B

peaIbHOM MHpPE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

* OBJIAJCHUE METOJIAMU PEIICHUS 3a/1a4 Ha MOCTPOCHHS Ha N300paKEHUIX

IPOCTPAHCTBEHHBIX PUTYD;
* (opmupoBaHMEe yMEHHUSI ONEPUPOBATH OCHOBHBIMU TMOHATHSIMU O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;



® OBJIAQJICHHE AaJNTOPUTMAaMHU PEIICHUS OCHOBHBIX THUNOB 3a1ady;
dbopMHpOBaHWE YMEHUS TPOBOJUTH HECIOXKHBIE JOKa3aTelIbHbIe
paccy X IeHus B XOJE€ PEIICHHUS CTEPEOMETPUYECKUX 3aJad U 3a7ad C
MPAKTUYECKUM COJACPKAHUEM;

®* pa3BUTHUE HUHTEJUICEKTYyaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEM
oOyyJaroumxcsi, I03HABaTEJIbHOW aKTHUBHOCTH, HCCIEI0BATEIBCKUX
YMEHUW, KPUTUYHOCTU MBIIIJICHUS;

* (popmupoBanue GYHKIIMOHATBHOW TPaAMOTHOCTH, pPEJICBAHTHOU
FEOMETPUM: YMEHHME pACIO3HABATh NPOSIBICHUS T'€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B pEAIbHBIX >KU3HEHHBIX
CUTYyallMsIX U MPU U3YUYCHUU APYTUX YUEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEH, (OpPMYIUPOBATH HUX Ha S3bIKE
FeOMETPUM M CO3/4aBaTb T'E€OMETPUYECKHE MOJEIH, HPUMEHSATH
OCBOCHHBI T€OMETPUYECKUW ammapar [Js pPEleHus NpPaKkTHUKO-
OPUEHTHUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATh U OLICHUBATh I1OJyYECHHbIE
pEe3yJIbTATHL.

OTauyuTensHON 0COOEHHOCTHIO MPOTPAMMEBI SBJISIETCS BKIIOUEHHUE B KYpC
CTEpPEOMETPUM B HaAyaje €ro Hu3y4YeHUs 3a/ad, peIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO TTO3HAHUS, U OMpeeIEHHBIM 00pa30oM OpraHM30BaHHas paboTa
HaJl HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO W MPOCTPAHCTBEHHOTO
MBIIIJICHUSI, CTUMYJIUPYET MPOTCKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET
K JAJIbHEUILIEMY U3YUYCHUIO IPEAMETA.

[Ipeanoutenue oTaaETCs HATIIATHO-KOHCTPYKTUBHOMY METOIY OOy4EHHS,
TO €CTh TEOPETUYECKUE 3HAHUS HMMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH
IPEAMETHO-TIPAKTUYECKON  JEATEIbHOCTU. Pa3BuTMe  MPOCTPAHCTBEHHBIX
MPEJICTABJICHUN y YYallUXCs B KypCE€ CTEPEOMETPHM MPOBOJIUTCSA 3a CUET
pelieHusl 3ajJady Ha CO3JaHuEe NPOCTPAHCTBEHHBIX O00pa3oB M 3alay Ha
ONepupOBaHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue oOpa3a MPOBOIUTCSA
C OTIOPOM Ha HATJISTHOCTH, a ONIEPUPOBAHUE 00PA30M — B YCIOBUSIX OTBJICUCHHSI
OT HarJISITHOCTH, MBICJIEHHOTO U3BMEHEHUS €r0 UCXOJHOIO CONCPKAHUS.

OcHoBHBIE coepxkaTenbHbIe JTHHUH Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukm», «lIpssMple W IUIOCKOCTH B TpOCTpaHCTBE», «Teia

BpauieHus», «BekTopel M KOOpAMHATBHL B MpOCTpaHCTBE». DopmMupoBaHUE
JOTUYECKUX YMEHUI pacrpeessieTcsl He TOJIbKO MO COAEPKaTeIbHBIM JIMHUSIM,
HO U IO ToAaM 0Oy4eHHUs Ha YPOBHE CPEHEro o01ero oopa3oBaHusl.
Conepsxanue o0Opa3oBaHus, COOTBETCTBYIOIIEE MIPEAMETHBIM pe3yJibTaTaM
OCBOCHHS pabodeil MpOTpaMMBbl, PaCHpEeACIEHHBIM 10 ToAaM OOy4YCHHS,



CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4YTOObI OBJAJECHHE TI'€OMETPUUYECKUMU
NOHATHSIMU U HABBIKAMU OCYIIECTBISIOCH MOCIEA0BATEIBHO U TOCTYNATENBHO,
C CcoONIofICHHEM TMPUHIUIA TMPEEMCTBEHHOCTH, YTOOBl HOBBIC 3HAHUSA
BKJIIOYAJIMCh B OOMYIO CHUCTEMY TE€OMETPUUYECKHX INpPEIACTABICHUN
oOyyJaroumxcsi, pacmupsisi U yriayomssi e€, o0pa3ysi IpoYyHble MHOKECTBEHHbBIC
CBA3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha n3yuenue reometpun orBoaurcs 2 4aca B Heaento B 10 knacce u 1 gac
B Hegento B 11 kiacce, Bcero 3a jiBa roga o0yuenus - 102 yueOHbIX daca.



COIEPKAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ JIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHBIE TIOHATUS cTepeoMeTpuu. Touka, mOpsAMas, IIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHYECKOM MOCTPOCHUHM CTEPEOMETPUMU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOe pacnosniokeHHe NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
MapajulesibHble W CKpelmBaromuecss npsmele. [lapamnenpsHOCTs NPSAMBIX H
IJIOCKOCTEM B IPOCTPAHCTBE: MapajuIe]IbHbIE IIPSIMbIE B IPOCTPAHCTBE;
MapaJuIeIbBHOCTh TPEX MPSAMBIX; MAPAILIEIBHOCTD MPSIMOM U TNIOCKOCTHU. YTJIBI C
COHAIIPABJICHHBIMH CTOPOHAMH; YIOJI MEKIy NPSIMBIMA B IIPOCTPAHCTBE.
[TapanyenpHOCTh MJIOCKOCTEM: IapajuleibHbIE IUIOCKOCTH; CBOMCTBA
napaJyieNibHbBIX IJIockocTed. Ilpocrelimue MNpocTpaHCTBEHHBbIE (QUTYPHI Ha
IJIOCKOCTH: TETpa’Ap, KyO, mapajuieNenume/]; HOCTPOEHUE CEUEHHI.

[lepnieHAUKYISAPHOCTD NPSAMOU U TIOCKOCTH: NEPIECHIUKYISPHBIE MPSIMbIE
B IIPOCTPAHCTBE, MPAMBIE NapasUIeIbHbIE U NEPIECHAUKYIAPHBIE K IJIOCKOCTH,
MPU3HAK NEPHEHIUKYJISIPHOCTH MNPSIMOM M IUIOCKOCTH, TEOpeEMa O MpsSAMOU
MEPIICHIUKYJISIPHOW TIJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YTOJ MEXAY NPSIMOM U
IUIOCKOCTBIO; JABYIPAHHBIA  yIOJI, JMHEWHBIM Yroja JBYIPAHHOIO yIJia.
[leprieHIMKyNsIp W HAKIOHHBIE: PACCTOSHHE OT TOYKHA JO IUIOCKOCTH,
paccTosiHUE OT MPSAMOM A0 IJIOCKOCTH, MPOEKIMs (UTYpbl Ha IIOCKOCTb.
[lepneHAUKYIAPHOCTh IUIOCKOCTEW: TPU3HAK NEPIECHAUKYISIPHOCTH ABYX
IockocTer. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHUKH

[loHsiTME MHOrOTpaHHWKA, OCHOBHBIE 3JIEMEHTBl MHOIOTPAaHHUKA,
BBIITYKJIBIE W HEBBINYKJbIC MHOTOTPAHHUKHU; pPa3BEPTKA MHOTOTPAHHUKA.
[Ipu3ma: n-yrompHass mnpu3Ma; TPaHU W OCHOBAHUS MPU3MBI; IIpsAMas WU
HAaKJIOHHAs TPU3MBI; OOKOBas W TOJHAS NOBEPXHOCTh MPHU3MBI.
[Tapannenenunen, nOpsAMOYTOJbHBIA MapajielenNuIle]] W €ro CBOMCTBA.
[Tupamuga: N-yroapHasi TupamMuaa, TPaH U OCHOBaHUE MHUPAMUJIBI; OOKOBast U
MOJIHAsl TIOBEPXHOCTh IUPAMUbI; MpPAaBUJIbHAS W YCEUYEHHAs NUpaMHUAA.
DJIEeMEHTBhl TIPU3Mbl M nOupaMujbl. [IpaBuIbHBIE MHOTOTPAHHHUKH: TOHSITHE
PaBUWJIBHOIO MHOTOTPAHHMKA; MPaBWIbHAS MPU3Ma U MPaBUIIbHASA NUPAMUJA;
npaBUjbHAs TPEYTOJbHAS NUpPAMHUAA W MPABUIBHBIA TETpadap; Kyo.



[IpencraBneHre O MPaBUIBHBIX MHOTOTPAHHHUKAX: OKTad[p, MOACKA’dIp U
ukocadp. CeueHus NpyU3Mbl U MUPAMUBIL.

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, IPSIMOH,
IUIOCKOCTH. DJEMEHTHl CHMMETPHUM B MHpaMUAax, Mapajiesienuneaax,
IPAaBWJIBHBIX MHOTOTPaHHHUKAX.

Bbruncnenue 37€MEHTOB MHOTOTPaHHMKOB: pé&Opa, AMaroHaiM, YIJbl.
[Inomans OOKOBOWM MOBEPXHOCTH M IOJHOW IMOBEPXHOCTU MPSAMON IPHU3MBI,
IUIOIIAb OCHOBAHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSMON MPHU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH IPaBUIIBHOM HUPAMUIBL,
TeopemMa O IUIomaan yceu€éHHou mnupamuabl. [lonarue o0 oObéme. OOBEM
MUPAMHU/IBI, TPU3MBI.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOUICHHS MEXIY IUIOIIAIIMU
HOBEPXHOCTEHN, 00bEMaMU OJOOHBIX TEJI.

11 KUIACC

Tesa Bpamenust

Hunuaapudyeckas MNOBEPXHOCTh, 00pa3ywiue [UIXHIAPUIESCKOMN
MOBEPXHOCTH, OCh MWIMHAPUYECKON IMOBEPXHOCTU. LIMnuHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCThb, OOpasywIlass W OCh;, IUIOMAAb OOKOBOM M TOJHOM
MMOBEPXHOCTH.

Konunueckast moBepXHOCTh, 00pa3yroine KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM NOBEepXHOCTH. KOHyC: OCHOBaHME W BEpLIMHA,
oOpa3yronias U OCh; IUIONaAh OOKOBON M TOJIHOW MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3ylolue U BbICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: 1ueHTp, paauyc, JTuaMeTp; IJIO0Maab MOBEPXHOCTU CHEPHI.
B3aumMHoe pacnonoxkeHue cdepbl M IUIOCKOCTH; KacaTeiabHas IJIOCKOCTh K
chepe; miomaas chepsl.

N3o0paxkenne Ten BpallleHUs Ha IUIOCKOCTH. Pa3BEpTka muimHApa U
KOHYCA.

KomOunanuu Ten BpamieHUss W MHOTOTPAHHMKOB. MHOTrOTpaHHUK,
OMHCaHHBIA OKOJIO cdepbl; cdhepa, BOUCAaHHAS B MHOTOTPAHHUK, WU TEJO
BpaIlCHUS.

[Tonstue 06 oOwnéMe. OcHOBHBIE CBOMCTBa 00BEMOB Tein. Teopema 00
00BEME TPSIMOYTOJLHOTO Tapajuienenunena u ciaefactsus u3z Heé. OO0béM
muauHApa, Konyca. O0BEM 1mapa u miomaasb chepsl.



[TonoOubie Tena B mpocTpaHcTBE. COOTHOMICHUST MEXAY IUIOMIAISIMU
OBEPXHOCTEHN, 00bEMaMU OJJOOHBIX TEJI.

Ceuenus muiuHApa (mapajuleIbHO U NEPHEHIUKYISIPHO OCH), CEUEHUS
KOHyca (IapajuieIbHOE OCHOBAHUIO M MPOXOASAIIEE YEPE3 BEPILIMHY), CCUCHHS
mapa.

BekTops! 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha mIockoctM M B InpocTpaHcTBe. CIlI0OKEHHWE W BBIYUTAHUE
BEKTOPOB. YMHOXKXEHUE BEKTOpa Ha 4HCIO. PasioxkeHne BEKTOpa N0 TPEM
HEKOMILIaHAapHbIM BekTopaMm. lIpaBuno mnapamwienenunena. Pemenue 3anay,
CBSA3aHHBIX C NPUMEHEHHEM IPAaBUJI JEUCTBUI C BekTopamHu. IIpsMoyronbHas
cucremMa KoopauHaT B mpoctpaHcTBe. Koopamuartel Bektopa. IIpocreiimue
3a/layd B KOOpJMHATax. Yrojd MexAy Bekropamu. CKaJasipHOE NpPOU3BEACHHE
BEKTOPOB. BpluucieHne yrioB MexAy MNOPSIMBIMH U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIM METO MPU PEIIEHUH T€OMETPUUECKHUX 3a]au.



IIVNIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIngHOCTHBIE pe3yJIbTaThl OCBOEHHUS IPOrpaMMbl Y4eOHOTO IMpeameTa
«MaremaTuka» XapaKTepu3yrTCs:

I'paxknanckoe BocnnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW TO3WIUHA  OOydYaromerocs Kak
AKTUBHOT'O W OTBETCTBEHHOI'O YWJICHA POCCUMCKOIO OOIIECTBA, IPEACTaBICHUEM
O MaTeMaTUYECKHX OCHOBaxX (DYHKIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYD,
SIBJICHUW, TMPOLEIYyp TPaKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.),
YMEHHUEM B3aUMOJICHCTBOBATH C COIUAIBHBIMU MHCTUTYTAMHU B COOTBETCTBHUU C
uX (QYHKIUSAMHU U HAa3HAYCHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

cpOpMHUPOBAHHOCTBIO POCCUMCKON TpaxJTaHCKOW MJIECHTUYHOCTH,
YBXEHUS K MPOIIJIOMY U HACTOSIIIEMY POCCUHCKON MaTeMaTUKH, [ICHHOCTHBIM
OTHOUICHHEM K JOCTHKEHHUSIM POCCUHMCKHX MAaTEMaTUKOB M POCCHUCKOU
MaTeMaTUYECKOW IIKOJbI, K HCIOJB30BAHUIO ATUX JTOCTHUKEHUW B JAPYrUX
HayKax, TEXHOJIOTHAX, chepax IKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

O CO3HAHUEM NYXOBHBIX ILEHHO CTE€M PO CCHUMCKOTO Haponua;
c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHMS, JSTHYECKOTO ITOBEICHMS,
CBSI3aHHOTO C MPAKTUYECKHUM MPUMEHEHHEM JOCTHXXECHHUUA HayKu H
NEATEIbHOCThIO YUEHOr0; OCO3HAaHWEM JIMYHOTO BKJIAJa B TOCTPOCHHUE
YCTOMYHMBOTO Oy ayIIEro.

JcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MUPY, BKJIFOYAsl ICTETUKY MaTeMaTUYECKUX
3aKOHOMEPHO CTel, 00BEeKTOB, 3aJad, PEIICHHI, PACCYXKICHUMH,
BOCHPUUMYHMBOCTBIO K MaTEMaTHYECKUM acCleKTaM pa3JIMYyHbIX BHJIOB
HCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO yMEHHUS TMPUMEHSITh MAaTeMaTUYECKHE 3HaHHUS B
HHTEpecax 3JI0pOBOr0 M 0Oe3omacHOro oOpa3a >KHU3HHM, OTBETCTBEHHOIO
OTHOIIIEHUS K CBOEMY 3JIOPOBBIO (340pOBOE TNHUTaHHUE, COaTaHCUPOBAHHBIN
PEXKUM 3aHIATHI U OT/ABIXA, PEryJsipHas pu3nvecKas akTUBHOCTB); (PU3UUECKOTO
COBEpPIICHCTBOBAHUS, TMPU 3aHATUSAX CHOPTUBHO-O3JOPOBUTEIbHOMN
eI TCILHOCTBIO.



TpynoBoe BocniMTaHue:

TOTOBHOCTBIO K TPYJIy, OCO3HAHUEM IIEHHOCTH TPYI0JIIOOUS; HHTEPECOM K
pa3nmuyHbIM  chepam  MPO(ECCHOHAIBHOW  JACATEIBHOCTH, CBS3aHHBIM  C
MaTEMaTHKOW M €€ MPHIOKECHUSAMH, YMCHHEM COBEPIIaTh OCO3HAHHBIA BBHIOOD
Oynymieir mpodeccnn M pean30BBIBATH COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHUIO W
caM000pa30BaHUI0 HA MPOTSHKECHUH BCEH JKM3HH, TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a1a4 MAaTEMAaTHYECKON HAIIPaBICHHOCTH.

IKOJIOTHIECKOE BOCTIHTAHNE:

c(hOPMHUPOBAHHOCTHIO AKOJIOTHUECKON KyJIBTYphl, TOHUMAaHUEM BIUSHUS
COIMAIbHO-DPKOHOMUYECKUX IPOIECCOB Ha COCTOSHUE TPUPOTHOU U
COLMAIBHOW CpE/bl, OCO3HAHWEM TJO0AIILHOTO XapaKTepa 3KOJOTHYECKUX
npobJieM; OpUeHTAIMEH Ha TIPUMEHEHUE MAaTEeMAaTHICCKUX 3HAHUN IS PEIICHUS
3a71a4 B 00JIACTH OKPYKAIOIICH Cpeibl, IIIAHUPOBAHUS MTOCTYITKOB U OIEHKH HX
BO3MOKHBIX ITOCIICJICTBHUH JIJISL OKPY KAOIIEH CPE/Ib.

ILleHHOCTH HAYYHOT0 MTO3HAHHUS: _

c opMuUpPOBAaHHO CTHIO MUPOBO3 3PECHHS, COOTBET CTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHsS HAyKM W OOIIECTBEHHON IPaKTHKH,
NOHMMAaHHUEM MaTEeMaTHYeCKON HAyKU KaK cepbl YeIIOBEYCCKON e TSIBHOCTH,
9TamnoB €€ Pa3BUTHUS W 3HAYMMOCTH JUIS Pa3BUTHS IUBUIU3AIUHN; OBJIAaJICHUEM
SI3BIKOM MaTEMaTHKH M MaTEeMaTHYSCKOHW KyJbTYpOH KakK CPEICTBOM IO3HAHUS
MHUpa; TOTOBHOCTBIO OCYIIECTBISITH TPOCKTHYIO U  HCCICIOBATEIBCKYIO
JeSATSIIEHOCTh MHIUBUAYAIbHO U B TPYIIIIC.

METAIIPEJIMETHBIE PE3YJIbTATBI

MeranpeaMeTHBIC PE3yIbTaThl OCBOCHHUS TPOTrPAMMBI YICOHOTO MPEAMETa
« MaTtemaTuka» XapaKTEepPH3YIOTCS OBJAJCHHUEM YHUBEPCAIbHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMU, VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelicmBeUsMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNEUAMU.

1) Vuueepcanvnvie nosznasamenvhvle Oelicmeus, o0Oecnedusarom
Gopmuposarue 6a308biX KOSHUMUBHBIX NPOYeccos odyuarwuxcsa (oceoeHue
Memo008 NO3HAHUSA OKpYicanouje2o Mupa, HnpumMeHeHnue JL02U4ecKux,
ucciedo8amenbCcKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3zoBble ornyeckue 1eHCTBUA:

®* BBISBISATh M XapaKTEePH30BaTh CYyIIe CTBEHHBIE NPH3HAKH

MaTeMaTUYECKNX OOBEKTOB, MOHSATHIH, OTHOIICHUN MEXKIY TOHSITHIMU;



(GopMyIupOBaTh ONpeeNieHUs] TOHATUN; yCTaHABIUBAThH CYLIECTBEHHBIN
OpU3HAK KiIacCU(PUKAIMU, OCHOBAHUSA JUId OOOOIIEHUS M CpaBHEHUS,
KPUTEPUU POBOAMMOIO aHAIIN3A,

BOCIPUHUMATh, (OpPMYIHpOBaTH U MPeoOpa3OBBIBATH  CYKICHUS:
YTBEpAUTENbHbIE U OTPHUIATEIbHbIC, €IMHUYHBIC, YACTHBIE M OOIIUE;
YCIIOBHBIE;

BBISIBJISITh MAaTE€MaTUYECKUME 3aKOHOMEPHOCTH, B3aUMOCBS3U H
OpoTUBOpeuMsl B (DaKkTax, NAHHBIX, HAONIONECHUAX U YTBEPKACHUSX;
npeiaraTb KpUTEpUM AJs BBISABICHHUS 3aKOHOMEPHOCTEW H
IIPOTUBOPEYMH;

JIeNaTh BBIBOJBI C MCIOJB30BAHHEM 3aKOHOB JIOTUKH, NEAYKTHUBHBIX U
MHAYKTUBHBIX YMO3aKJIFOUCHHI, YMO3aKIIFOUCHHUH 110 aHAJIOTUH;
MPOBOJUTH CaMOCTOSTEIbHO JOKAa3aTeIbCTBA MAaTEMAaTHUYECKUX
yTBepx)JacHUU ( mpsAMBIEe W OT NPOTHUBHOTO), BBICTPAWBATH
apryMEHTaluI0, IPUBOJIUTh IPUMEPHI U KOHTPIIPUMEPHL; 0OOCHOBBIBATh
COOCTBEHHBIE CYKJICHUS U BHIBOJIbI;

BBIOMPATh CHOCOO pelieHus] yueOHOU 3aJauu (CpaBHUBATh HECKOJIBKO
BAapUAHTOB pELICHUs, BbIOMpATh HauOoyiee MNOAXOMAIUNA C Y4ETOM
CaMOCTOSATEIIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebLCKHeE AeHCTBUA:

UCII0Jb30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKHUNA HMHCTPYMEHT
no3HaHust; GoOpMyJIUPOBaTh BOIMPOCH], (UKCUPYIOLIUE MPOTUBOPEUUE,
npobJieMy, yCTaHaBIUMBATh UCKOMOE U JaHHOE, (DOPMUPOBATH TUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIHI0, MHEHUE;

NPOBOJUTh CAMOCTOSATENBHO CIJAHUPOBAHHBIA HKCIEPUMEHT,
UCCJIEIOBAHUE I[10 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTUYECKOIo
0o0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BeKTaMHU, SIBJICHUSIMU, TIPOIECCAMU;

CaMOCTOATENbHO (QopMyIupoBaTh O000OIIEHUS U BBIBOJBI TIO
pe3yibTaTamM MPOBEAEHHOTO HAOJIOICHUSI, WCCIICIOBAHUSA, OICHUBATH
JIOCTOBEPHOCTH MOJYUYCHHBIX PE3YyIbTAaTOB, BHIBOJIOB U 0000IIECHNUI];
IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAKKE BBIJBUTATh
MPEATNOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undopmanmei:

BBISIBJISITH IePUIIMTHI UH(GOPMAITUH, TaHHBIX, HEOOXOAUMBIX IJIsI OTBETA
Ha BOIPOC U JJIsI PEILICHHUS 3a]1auu;



* BpIOMpaTh HHPOPMAIIUI0O U3 HCTOYHUKOB PaA3JUYHBIX THUIIOB,
aHaJIU3UPOBATh, CUCTEMATH3UPOBATh U HHTEPHPETUPOBATH
UHGOPMAITUIO Pa3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,

® CTPYKTypUpOBaThb HMH(POPMAIUIO, NPEJACTaBIATh €€ B Pa3IMYHBIX
dbopmax, WILTIOCTPUPOBATH TpadUUIECKH;

* OIlCHUBATh HAAEXKHOCTb HHPOPMAINUU MO CAMOCTOSTEIbHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.

2) VHuueepcanvHvle KOMMYHUKAmMueHwle Oelicmeusi, obecneuusarom

CcHOPpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00VUAIOUWUXCHL.

OO0menue:

® BOCIpUHUMATh U (POPMYJIHPOBATH CYXKIECHHUS B COOTBETCTBHHM C
YCIOBUSIMU U LEISAMH OOLIEHMS; SICHO, TOYHO, I'PaMOTHO BBIPAXKaTh
CBOIO TOYKY 3pEHHS B YCTHBIX M THCHMEHHBIX TEKCTaX, JaBaTh
HOSICHEHHUS 0 XOJy PELICHUs 3aJaud, KOMMEHTHPOBATh MOIYYCHHBIN
pe3yJIbTarT;

* B X0z€ OOCYXXIEHHUS 3aJlaBaTh BOIIPOCHI IO CYILIECTBY OOCYKIAaEeMOM
TEMBI, IPOOJIEMBI, PEIIaeMOi 3a/lauu, BbICKa3bIBaTh UJECH, HALIEJICHHBIE
Ha IIOMCK PEIICHMS]; CONOCTaBISATh CBOMU CYXACHHUS C CYKICHUSIMHU
IPYrUX YYaCTHUKOB JHANIOra, OOHApYyKMBaTh Pa3IMYM€ U CXOACTBO
MO3ULIUNA; B KOPPEKTHOW (opMe (GopMynupoBaTh pa3HOIIACUs, CBOU
BO3PaXCHHUS;

®* NpPEeACTaBIATH pE3yJbTaThl pEIIEHUS 3aJadyd, HKCIEPHUMEHTA,
UCCIEIOBAaHUS, NPOEKTAa; CaMOCTOSTEIbHO BbBIOUpPATH (Qopmar
BBICTYIUICHUSI C Y4Y€TOM 3aJad Mpe3eHTalUu MU OCOOEHHOCTEMH
ayJIMTOPUH.

CoTpyaHnuecTBo:

®* MOHMMAaTh M MCHOJB30BAaTh MNpPEHMMYyLlEe CTBAa KOMaHJAHON U
WHAMBHUIyAILHON PaOOThl MPH PEIICHUH Y4YeOHBIX 3a7ad; MPUHUMATH
1eJlb COBMECTHOM JeATeNbHOCTH, IJIAHUPOBATh OPraHU3AIUI0
COBMECTHON paloThl, pacmpenensiarTb BUAbl pabdOT, 10roBapuBATHCH,
o0CyXXJaTh TMpollecC U pe3yabTaT paboThl; 0000IIaTh MHEHUS
HECKOJILKHX JIIOJICH;

® y4acTBOBaTh B TPYMIOBHIX ¢opmax padoThl (0OCyXneHus, oOMeH
MHEHUM, «MO3TOBbIE€ IITYPMbl» W HHBIC); BBINOJIHATh CBOIO YacTh
paboThl U KOOPAUHUPOBATH CBOM JIEUCTBHUS C JAPYTUMH YICHAMHU
KOMaH/Ibl; OIICHMBATh Kaue€CTBO CBOETO BKJIaJa B OOIIMNA MPOIYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aMOIEHCTBHSI.



3) Vwnusepcanrvnvie pecynamueHnwvie Oelicmeus, obecneyugarom
Gdopmuposarue cCMblCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanus:

® COCTaBJISITh IUIaH, AJITOPUTM PEILICHUS 3a]1a4H, BBIOUPATh CIIOCO0
peIIeHus ¢ Y4ETOM UMEIOIITUXCSI PeCypPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, aPIYMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
penieHuit ¢ ydéToM HOBOM HH(popMaIum.

CaMOKOHTPOJIb:

® BJIaJCTh HaBbIKAMHU TO3HABATEIBHOU peQeKCHUH KaK OCO3HaHUS
COBEPIIAEMBIX JEUCTBUIA U MBICIUTEIBHBIX TPOLECCOB, UX PE3YJIBTATOB;
BJIQJICTh CHOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIA mpolecca U
pe3yybTara peleH!s MaTEMAaTUHYECKOMN 3a/1a4H;

® OpEeaBUAECTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IPU PELICHUH
3a7]a4d, BHOCHUTh KOPPEKTHBBI B JICSITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSAITENbCTB, JaHHBIX, HAWJAEHHBIX OIMIMUOOK, BBISBICHHBIX
TPYJAHOCTEM;

® OLICHUBATh COOTBETCTBUE pE3yjbTaTa IEIU U YCIOBHUSIM, OOBSICHSTH
MIPUYUHBI IOCTHXKEHUSI WM HEJOCTUKEHUS PE3YJIbTATOB JIESITEILHOCTH,
HAXOJUTh OMUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh NOHATUAMU: TOUYKA, IPAMasi, IIIOCKOCTb.

[IprMeHATh aKCMOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPU PEIICHUU
reOMETPUYECKHX 3a/1a4.

OnepupoBaTh NOHATUSAMM: MAPAJUIENBHOCTh W TMEPIEHAUKYISIPHOCTD
IPSIMBIX U IUIOCKOCTEM.

KnaccuduimpoBaTe B3aMHOE PacHoOOKEHUE MPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OneprpoBaTh MOHATUSMU: IBYTPaHHBIN Yroj, TpaHu ABYTPAHHOTO YIJa,
peOpo ABYTpaHHOTO yTiia; JTMHEHHBIN yToJ ABYTPAaHHOTO yTia; rpaaycHas mMepa
IBYI'PAHHOTO YyTJIA.

OneprpoBaTh MNOHATUSMH: MHOTOTPAHHHK, BBINYKIJIBIA W HEBBITYKIIbII
MHOT'OTPAaHHHMK, JJIEMEHTBI MHOTOIPaHHUKA, IPABUIIBHBIA MHOTOTPAHHUK.



Pacnio3HaBaTh OCHOBHBIE BHbl MHOTOTPAHHUKOB (MUpamMujia; MpU3Ma,
PsIMOYTOJIbHBIN Mapajuiesienume, Kyo).

KnaccupuuupoBaTh MHOTOTpaHHUKH, BBIOMpass OCHOBAHUS JJs
kinaccuukanuu (BBITYKIbIE W HEBBIMYKJIBIE MHOTOTPAHHUKH, MPABUILHBIC
MHOTOTPaHHUKU; TIPSIMbIE U HAKJIOHHBIE MPU3MBI, NTapajieIeTUIebl).

OnepupoBaTh MNOHATUSAMU: C €Kyllas IJO CKO CTh, C €UECHHUE
MHOTOTPAHHUKOB.

OOBACHATH NPUHIIMITBI TOCTPOCHUS CEUCHUMN, UCTIONB3YS METO/I CIIEIOB.

CtpouTh ce4YeHHWsT MHOTOIPAaHHUKOB METOJIOM CJEHOB, BBINOIHATD
(BBIHOCHBIE) TIJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (GUTYDP: BHUI
CBEpXY, COOKY, CHU3Y.

Pemiats 3agaun Ha HaXOXKJEHUE TCOMETPUYECKUX BEIUYUH MO oOpasziam
WM allTOpUTMaM, MPUMEHSSI U3BECTHBIE AaHAIUTHYECKUE METOAbI IPU PEUICHUN
CTAHJAPTHBIX MAaTEMATUYECKUX 3aJa4 HAa BBIYUCIECHUE PACCTOSHUNA MEXKIY
IBYMSI TOYKaMH, OT TOYKH JO MPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEILUBAOIIUMUCS MPSIMBIMH.

Pemate 3a7aun Ha HAXOXJEHUE T'€OMETPUUECKUX BEJIMYMH O oOpasiam
WJIA aJTOPUTMaM, IPUMEHSSI U3BECTHBIE AaHATMTUYECKUE METOABI ITPU PEUICHUN
CTaHJAPTHBIX MATEMAaTUYECKHUX 3a7Ja4 Ha BBIYMCICHHUE YIJIOB MEXKIY
CKPCILIUBAIOIIUMUCS MPAMBIMH, MEXAY MNPSIMOM M IUIOCKOCTBIO, MEXIY
TJTIOCKOCTSIMU, ABYTPaHHBIX YTJIOB.

Beruucnare 00bEMBI M TUIOIIAAM TOBEPXHOCTEM MHOTOTPAHHUKOB
(npuzma, mUpaMuaa) ¢ TpUMEHEHHEeM (OpPMyYI; BBIYUCIATH COOTHOIICHHS
MEXIy TIOMIAIMU TTIOBEPXHOCTEN, 00BEMaMU MTOTOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHIATUAMHU: CUMMETPHUS B MPOCTPAHCTBE; LIEHTP, OChb U
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIOCKOCTh CUMMETPUU (PUTYPHI.

N3Bnekarh, mpeoOpa3oBBIBAaTh M WHTEPIPETUPOBATH HWHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpaX, MPECTAaBICHHYIO Ha YepTexkax
U PUCYHKaX.

[Ipumensaty reomerpuyeckue (HaKThl ISl PEHICHUS CTEPEOMETPHUECKUX
3aJa4, IMPEANOJIAraloIIuX HECKOJBKO IIArOB PEUIEHUs, €CIU YCIOBHUA
IPUMEHEHHUS 3aJ1aHbl B IBHOU (hopme.

[IpumeHsaTh TpOCTEUIIME MPOTPAMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOINUTH MIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEM B IMPUPOIE U
YKA3HHU, PACMO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.



[IpuMeHsTh MOTyYCHHbIC 3HAHUS HA MPAKTUKE: aHATU3UPOBATH PEAJIbHBIC
CUTYyallU W TPUMEHATh M3yYECHHbIC TMOHSATHS B IPOIIECCE MOMCKA pPEelICHUs
MaTeMaTU4YeCKd CHOPMYIUPOBAHHOM MPOOJIEMBbI, MOJAEIUPOBATh peajbHbIC
CUTyalldd Ha S3bIKE TE€OMETPUU, UCCIEAOBAaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM T'€OMETPUYECKUX TOHITHH M TeopeMm, ammapara aireopsl;
pemaTh MpakTUYECKUE 3aJayM, CBS3aHHBIE C HAXOXKJICHHEM T'€OMETPUUYECKUX
BEJINYMH.

11 KIIACC

OnepupoBarh MOHATUAMM: IWIMHIPUYECKAsE MOBEPXHOCTh, 00pasyrolue
UUWJIMHIPUYECKOW IMOBEPXHOCTH; LHWIMHADP; KOHUYECKAs ITOBEPXHOCTH,
oOpa3yrolire KOHNYECKON MOBEPXHOCTH, KOHYC; cpepruyeckasi MIOBEpPXHOCTb.

Pacno3naBaTth Tena BpaieHus (HUIMHIP, KOHYC, cepa u 1miap).

OOBACHATH CIOCOOBI TIOJTYUYEHUS TEJ BPALLCHUS.

KrnaccudunupoBaTe B3aMMHOE pacnoiokeHue chepbl U MI0CKOCTH.

OnepupoBarh IOHATUSAMM: IIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTA,
BBICOTA CEIMEHTA; IApOBOM CJIOM, OCHOBAaHWE IAPOBOIO CJIOSl, BBICOTA
IapOBOTO CJIOS; MIAPOBOM CEKTOP.

Boluucnsate 00BEMBI M IJIOIIAAM TMOBEPXHOCTEH TeNl BpalleHMUS,
r€OMETPUYECKUX TeJl C TPpUMEHEHUEM (HOpMYyI.

OnepupoBaTb NOHATHUSMU: MHOTOTPAHHUK, BIIMCAaHHBIM B cdepy u
OMMCaHHBIA OKOJO cdepbl; chepa, BNUCAHHAS B MHOTOTPAHHUK WA TEJO
BpalllCHUS.

BbruncnsaTe COOTHOLIEHHSI MEXKAY TUIOMIAIIMU TOBEPXHOCTEN U 00bEMaMu
M0I00HBIX TEJL.

N3o00paxarh u3yyaembie (UTYypbl OT PYKHM M C NMPUMEHEHHEM MPOCTHIX
YEePTEKHBIX NHCTPYMEHTOB.

BbINONHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PHUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUECHHUS TeJl BpaIllCHUSI.

N3Bnekarb, MHTEPNPETUPOBATH U MPeoOpa3oBbIBaTh HHGOPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeICTABICHHYIO Ha YepPTEKax
U PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE JEUCTBUSA CIIOKEHUS BEKTOPOB, BBIYMTaHUS BEKTOPOB H
YMHO>KEHUS BEKTOpa Ha YUCIIO0, 00BACHATh, KAKUMHU CBOMCTBAMHU OHU 00JIaat0T.

[IpuMeHATh paBUIIO NMapaUIeNICUIEa.



OnepupoBarh MNOHATHAMH: JEKAPTOBBI KOOPAWMHATHI B IMPOCTPAHCTBE,
BEKTOp, MOJyJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIOJI
MEXAY BEKTOpPaMH, CKAISIPHOE NPOU3BEIACHUE BEKTOPOB, KOJUIMHEApHBIE WU
KOMIUTAHAPHBIE BEKTOPHI.

Haxonute cyMMy BEKTOPOB M INPOM3BENCHHME BEKTOpa Ha YHCIIO, YIOJ
MEXAYy BEKTOPAaMHM, CKaJSIPHOE MPOU3BEICHUE, PACKIAABIBATh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh JIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumeHnsaTh reomerpuyeckue (HaKThl JUIsl PELIEHUS CTEPEOMETPHUUECKUX
3a1a4, IPEANOJIAraloliuX HECKOJIBKO IIAaroB pElIeHUs, €CId YCIOBHUs
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

Pemars npocreiimme reomeTpuyecKue 3a1a4i Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemwars 3amaun Ha [JOKa3aTelbCTBO MATEMAaTHUYECKUX OTHOLIEHUHW U
HaXOXJEHUE TEOMETPUYECKHX BEJIIMYMH [0 00pa3lamM Wid alaropurMam,
IIPUMEHSIST U3BECTHBIE METOJBI IIPU PELIEHUHM CTAHJAPTHBIX MAaTeMaTUYECKHUX
3a/1ad4.

[IpuMeHsaTh TpOCTEWIIME MPOTPAMMHBIE CPEICTBA U DIJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 33/1a4.

IIpuBOoaUTH IIpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U
YKW3HU, PACTIO3HABATh IPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONyYEHHBIE 3HAHUS HA MPAKTUKE: AaHAIM3UPOBATH PEAJIbHBIE
CUTyallud YU NPUMEHATH U3YUYCHHBIC IIOHATHS B IIPOLIECCE IOMCKA DPEIICHUS
MaTeMaTU4ecKu CGHOpPMYJIMPOBAHHON MpOOIEeMbl, MOJEIHUPOBATH peaJbHbIC
CUTyallud Ha S3bIKE TE€OMETPHUH, HCCIENOBAaTh IOCTPOCHHBIE MOJIEIU C
HCIIOJIb30BaHUEM TE€OMETPUYECKUX MOHATHM W TEOopeM, ammapara ajireopsl;
pemarh NPaKkTUYECKUE 3aJayd, CBSA3AHHBIE C HAXOXKICHUEM T'€OMETPHUUYECKUX
BEJIMYMH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
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HOCTb NPSIMBIX U 12 bu6moteka [JOK
https://m.edsoo.ru/
A Vel Mexay
MPSIMBIMH U 10 1 bubmmorexa LIOK
https://m.edsoo.ru/
bubnmoreka [JOK
5 MuororpaHHuKH 11 1 https://m .edSO(I)-.I ru/
6 O0BEMBI bubmoreka [IOK
MHOTIOTPAaHHHKOB 9 1 https://m.eds00.ru/
[ToBTOpeHwue:
7 P bubmmoreka [JOK
ceueHus, 4 1 https://m.edsoo.ru/
OBILIEE

KOJIMYECTBO 68 5 0



11 KJIACC

HaunmenoBa KoJundecTBo yacos

Ne
HHE
n/ pa3aesoB u KOHTpOJIbH
o Bcero
TeM ble padoThI
1 Tena 12
BpalleHUs
2 O0BEMEI TEI 5 1
BekTops! n
3 KOOPAMHATBI 10 1
B
[ToBTOpEHME
4 7 1
000011eHHE,
CHUCTEMATH3a
OBILEE
34 3

KOJIMYECTBO

IIpakTHyeck
ue padboTbl

DJIeKTPOHHbIE

(uudposbie)
o0pa3oBaTejibHbIE
pecypchbl

butmmoreka [IOK
https://m.edsoo.ru/

butmmoreka [IOK
https://m.edsoo.ru/

but6moreka [JOK
https://m.edsoo.ru/
1¢c209e37

but6moreka [JOK
https://m.edsoo.ru/
1c209e37




