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INOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma ydeOHOro Kypca «l'eomerpusi» 0a30BOro ypOBHS st
obyuaromuxcst 10 —11 xkmaccoB pa3paboraHa Ha ocHOBe DenepalibHOTO
rOCyJIapCTBEHHOTO 00pPa30BaTEILHOTO CTaHJapTa CpeaHero oOIiero oOpa3oBaHUs, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUH, MPEABSBIAEMBIX K MAaTEeMAaTUYECKOMY
o0Opa3oBaHMIO, W TPAAUIUNA POCCHICKOTO OOpa3oBaHMs. Peamusamusi mporpaMMel
oOecrieunBaeT OBIAJACHUE KIFOYEBBEIMU KOMITETEHIIUSMHE, COCTABJISIONUMH OCHOBY JIJIS
CaMOpa3BUTHA W HEMPEPBHIBHOTO OOpa30BaHMsl, LEIOCTHOCTh OOIIEKYJIbTYPHOTO,
JUYHOCTHOTO ¥ TI03HABATEILHOTO PA3BUTHS IMIYHOCTH 00YUAIONIHUXCSI.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEIHEro O0OIIero
o0Opa3oBaHHsl OOYCJIOBJIIEHAa NPAKTUYECKOM 3HAYMMOCTBIO METANpPEIMETHBIX U
MPEAMETHBIX PE3yJIbTATOB OOy4YEHHUS T[E€OMETPUM B HAIPABICHUU JMYHOCTHOIO
pa3Butusl  oOydvaromuxcs, (GopMUpOBaHUA (PYHKIMOHAIBHOM MaTEMaTHYE€CKOMN
IPaMOTHOCTH, WU3Y4YEHMs JPYrMX y4dyeOHbIX OUCUUIUIMH. Pa3zButue y oOydarommuxcs
OPaBWIBHBIX TPEICTABICHUNA O CYIIHOCTH W IPOUCXOXKJIECHUU T'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH pPEAJbHOIO W HJACAIBHOrO, XapakTepe OTpPaKEHUs
MAaTeMaTUYECKOW HAyKOU SIBICHUM M MPOLECCOB PEATBHOTO MUPA, MECTE TEOMETPHUU B
CUCTEME HAyK U POJM MATEMATHYECKOTO MOJEIMPOBAHUSA B HAYYHOM IIO3HAHUM U B
IPAKTHKE CIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS YyyalUXcs, a
TaK)K€ KaueCTB MBIIIJICHUS, HEOOXOIMMBIX JJI aJaNnTaluid B COBPEMEHHOM OOILIECTBE.

I'eometpust siBnsieTcss OOHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl, TaK Kak 00eCredYMBaeT BO3MOKHOCTh U3YYEHUS KaK JUCIUTUINH
€CTECTBEHHO-HAYYHOU HAPABIEHHOCTH, TAK U TYMaHUTAaPHOM.

Jlormueckoe MbIIIEHHE, (GopMUpyeMOoe TpU HM3yYEeHUH OOydarolUMUCS
MOHATUMHBIX OCHOB T€OMETPUU U MOCTPOEHUU LEMOYKH JIOTHYECKUX YTBEPKICHUN B
XOJI€ PEIICHHs] T€OMETPUUECKUX 3a7a4, YMEHUE BBIABUTATh U OMPOBEPraTh TMIOTE3bI
HETMOCPEICTBEHHO MCIOJIb3YIOTCS MPU PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO LIMKIIA,
B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHHne OpUEHTUPOBATHCS B POCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX
0o0NacTsAX JeATeNIbHOCTH 4esoBeka. OpueHTalus 4YeloBeKa BO BpPEMEHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €r0 COIMAIBHOIO ObITHS, (POpMa OTpaKEHUS
OKpY>KaIOIlIer0 MHUpa, YCIOBUE YCIEIIHOTO MO3HAHMUS W aKTUBHOTO NMpeoOpa3oBaHUs
neiicrButensHOoCcTH. ONEepUpOBaHUE MPOCTPAHCTBEHHBIMU 00Opa3zaMu OObEeIUHSET
pa3Hble BHJbl y4eOHOM W TPYAOBOM JEATENbHOCTH, SBISETCS OJIHUM U3
npo(eccHOHaIbHO BAaXKHBIX KAa4yeCTB, MMOATOMY akTyalbHa 3ajada (OpMUPOBAHUS Y
oOy4JaronMxcsi MPOCTPAHCTBEHHOIO MBIIIIEHUS KaK pPa3sHOBUAHOCTH OOpa3HOTO



MBIIUIEHHSI — CYIIECTBEHHOIO KOMIIOHEHTAa B IIOATOTOBKE K MPAKTHYECKOU
JEeSATEIbHOCTH 10 MHOTUM HAaIIPaBJICHUSIM.

Lens ocBoeHMs mporpaMmbl yueOHOTO Kypca «I'eomeTpus» Ha 0a30BOM ypOBHE
o0yueHuss — o01eo0pa3oBaTeIbHOE U OOIIEKYJBTYPHOE pa3BUTHE OOYyYaIOIIMXCS
yepe3 o0ecreueHrne BO3MOKHOCTH TPUOOPETEHHS U UCIIOJIb30BAHUSI CUCTEMAaTUYECKHUX
Tr€OMETPUUYECKUX 3HAHUM H JEHCTBUM, CHENU(UYIHBIX TEOMETPHUH, BO3MOXKHOCTHU
YCIEUIHOTO TPOAODKEHUsT 00pa3oBaHUsl MO CHEHHMATBHOCTAM, HE CBA3aHHBIM C
PUKJIAJHBIM HUCIIOJIb30BAHUEM F€OMETPHHU.

[Iporpamma 10 reomeTpur Ha 0a30BOM YpOBHE MpeIHa3HA4Ye€HA IS
oOy4Jaronuxcsi CpeHeN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyAHEHUN Ha
YpOBHE OCHOBHOTO 00111eT0 00pa3oBaHus. Takum oOpa3om, oOydaromuecs Ha 6a30BOM
YPOBHE JIOJDKHBI OCBOMTH OOIME MAaTeMaTUYECKUE YMEHUS, CBS3aHHBIE CO
CHeU(PUKON T€OMETpUU U HEOOXOIUMBIE NJIsi KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPUIO 0oJiee IIyOOKO, €Clii B
JanbHEMIIEeM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKHMX 3HAHUSAX B
PO ECCUOHATIBHOM €SI TEIbHOCTH.

JlocTkeHHe 1eIM  OCBOCHHS NIPOrpaMMmbl  OOECIEUMBAETCA  PELIEHUEM
COOTBETCTBYIOIIMX 3a1a4. [IpuopureTHpIMU 3a1a4aMu OCBOEHHUs Kypca «I'eomeTpun»
Ha 6a30BoM ypoBHe B 10—11 knaccax sBISrOTCS:

e (opMupoBaHuE IPEACTABICHUS O TEOMETPUU KaK YACTU MUPOBOU KYJIbTYpPbI U

OCO3HaHHUE €€ B3aUMOCBS3U C OKPYXAIOIUM MUPOM;

e (opmHpoBaHHE MPEACTABICHUS O MHOTOTPAHHUKAX U TejaX BpalleHUs KaK O
BaXHEUIINX MAaTEMATUYECKUX MOJIENX, MO3BOJISIFOIINX OMKUCHIBATh U U3YyYaTh
pa3HbI€ SABJICHUS OKPY)KAIOIIETO MUPA;

e (opMupoBaHuE yMEHHUSl PAaCIO3HABATH HA YEpPTEkKaX, MOJAEISAX U B PEAIbHOM
MHpPE MHOTOTPAHHUKH U TeJla BPAICHMUS;

e OBJAJICHUE METOJAMM pEIICHUs 3a7ad Ha IOCTPOEHUS Ha H300paKeHHSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHue yYMEHHS  ONEPUPOBATH  OCHOBHBIMU  MOHSTHSIMHU O
MHOTOIPAHHHMKAX U TeJaX BPAILLEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIQJICHUE AJITOPUTMAMH PEIICHHS] OCHOBHBIX THUIIOB 3aJa4; (POpMHUPOBAHUE
YMEHUS TPOBOJAUTH HECIOXHBIE JOKAa3aTEIbHbIE PACCYKIEHUS B XOJ€
pELIEHUs CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE HMHTEIUIEKTyaJbHBIX UM TBOPYECKHX CIOCOOHOCTEH OO0ydarommxcs,
MO3HABATENIbHOM AaKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUW, KPUTHUYHOCTH
MBIILICHHUS;

e (opmupoBaHue (PYHKIMOHAIBHON TIPaMOTHOCTH, PEJIEBAHTHOM T'€OMETpPUU:
YMEHHE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKHX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaJbHBIX >KU3HEHHBIX CUTYyallUsX W TpPU U3YYECHUU



ApPYTUX  Y4eOHBIX  TPEIMETOB, NPOSIBIIEHNUST ~ 3aBUCHUMOCTEM W
3aKOHOMEPHOCTEH, (POpPMYIMpPOBaTh MX Ha S3bIKE T'€OMETPUH M CO3/1aBaTh
r€OMETPUYECKUE MOJEIIN, ITPUMEHITh OCBOCHHBIM I'€OMETPUYECKUM amnmapar
JUIsL PELICHHS IPAaKTHUKO-OPUEHTUPOBAHHBIX 3a/1ad, HMHTEPIPETUPOBATH U
OLICHMBATh IIOJIyYECHHBIC PE3YJILTATHI.

OTnMYNATENBEHON OCOOEHHOCTBIO MPOrpaMMBbl SBIISIETCS BKJIIOYEHUE B KypC
CTEPEOMETPUM B HAYaJIe €r0 M3y4eHUs 3a/1ad, PEIIAEMbIX HA YPOBHE MHTYUTHUBHOIO
NO3HAaHMsI, W OIpeneia€HHBIM O0pa3oM oOpraHu3oBaHHas paboTa HajJ HHUMH, YTO
CIOCOOCTBYIOT ~ Pa3BUTHIO  JIOTMYECKOTO M IMPOCTPAHCTBEHHOTO  MBIIUICHUS,
CTUMYJIUPYET NPOTEKAaHWE WHTYUTHBHBIX IPOLECCOB, MOTHUBUPYET K AAJIbHEUIIEMY
M3YYCHHUIO ITPEAMETA.

[Ipeanourenne OTHAETCA HATISAHO-KOHCTPYKTUBHOMY METOJy OOy4YEHHs, TO
€CTh TCOPETUYECKUE 3HAHUA HMMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
OPAKTUYECKON JEeATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MNPEICTABICHUN Yy
y4almxcss B Kypce CTEPEOMETPHUM ITPOBOJMTCS 3a CUET PELICHHS 3a1a4 Ha CO3IAHUE
MPOCTPAHCTBEHHBIX O0pa3oB M 3aJad Ha ONEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Coznanue oOpaza MPOBOAMUTCS C ONOPOI HA HATJISAHOCTh, 4 OIIEPUPOBAHUE
o0pa3oM — B YCJIOBHSIX OTBJEYEHHUS OT HArJSAHOCTH, MBICIEHHOIO M3MEHEHHs €ro
HCXOJIHOT'O COJIEpKAHUS.

OcHoOBHBIE conepxkarenpHble JuHUHA Kypca «l'eomerpum» B 10-11 xkimaccax:
«Mmuororpanaukn», «lIpsmbple M TJIIOCKOCTHM B NPOCTPAHCTBE», «Tena BpalleHHs»,
«Bektopel M KOOpAMHATBHI B MPOCTpaHCTBE». POPMHUPOBAHHE JIOTHYECKUX YMEHUUI
pacnpezienaeTcs He TOJIbKO M0 COAepKaTeNIbHbIM JIMHUSAM, HO U 110 ToAaM 00y4YeHHsI Ha
YPOBHE CpeJHETO 00111ero 00pa3oBaHus.

ConepxxaHue 00pa3oBaHHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTam
OCBOEHHUS  paboueil mporpaMmbl, pacOpeAci€HHbIM IO TojJaM  OOy4eHus,
CTPYKTYPUPOBAHO TaKUM 00pazoM, 4TOObI OBJIAJIEHUE T€OMETPUUYECKUMHU MOHITHIMU
Y HaBBIKAMHU OCYIIECTBIISIOCH MOCIEN0BATEIbHO U MOCTYNATENbHO, C COOII0ICHUEM
MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOUAIUCH B OOLIYI0 CUCTEMY
r€OMETPUYECKUX MPEACTaBICHUI 00ydarolmuxcs, pacimpsas U yrayonss e€, oOpasys
MIPOYHbIE MHOKECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydyenue reomerpumn otrBoautcs 2 yaca B Henemo B 10 kiacce n 1 yac B
Hezaento B 11 kiacce, Bcero 3a aBa roga ooyuyenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTD,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK TEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MNpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKYJISp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKY; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUIbL; TPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpaMUJia; NpaBUIbHAs TPEYroJibHas NUpaMuAa M TPaBWIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMHUAax, Mapajulesenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTH NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

[HunmuHapuyeckas MMOBEPXHOCTb, oOpazyroriue HWIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHM MoBepXHOCTU. KOHyC: OCHOBaHME U BEpIIMHA, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WIH TEJO
BpallEHUS.

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béEMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. O0bEM LUIMHAIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJL.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mimockoctu U B ipocTpaHcTBe. C10KEHUE U BBIUMTaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTol Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKOM TpakAaHCKOW UJICHTUYHOCTHU, YBAXKCHHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIIUTAHKE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (30pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MAaTEMAaTHYSCKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa 9SKOJOTHMYECKUX IMpoOIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

Cc(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMAaTHYCCKOW KyJIbTYpOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oelicmsus, — obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCarwezo  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHUS U BBIBOJIBI;

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOTO
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JCPHUIMTEI MHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX JIJISI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JUYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vhuusepcanonvie KOMMYHUKAGMUGHbBlE  Oelicmeus,  00ecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0J1€ 00CYKIEHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOH Gopme popMyaupoBaTh pa3HOINIACHS, CBOM BO3PAKECHHUS,
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  WCHOJIb30BAaTh  MPEUMYILIECTBA  KOMAHIHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHITUSIMH: TOUKA, IPSMAas, INTIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHThl MHOI'OTPAHHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccuummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbBIE IPU3MBbI, TAPAJIEIICTIUIIEIbI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTyp: BUL
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJlay Ha BBIYMCICHUE PACCTOSIHUM MEXIY IBYMS
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) € TNpUMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUIOIIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTEkax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP  MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W IPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IOMCKA PELICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a49H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3yromire KOHMIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOIO CJIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCaHHBIA OKOJO cdepbl; cdepa, BMHCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BBITIOTHSTE (BBIHOCHBIC) IIJIOCKHE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUe 3aJayd HAa NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MaTEMAaTUYECKUX 3a/1a4.

[IpumeHaTs mOpocTedIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATh pPEabHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI U TEOpEM, armapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
bubnuoreka [{OK
1 B 1
BEAICITHE B CTEPCOMETPIIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
4 VYTiel MEXAY NPSIMBIMU U TUNIOCKOCTSIMH 10 1 https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
° MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P A https://m.eds00.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! Tena ppaeiis 12 https://m.edso0o.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.eds00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPJAUHATHI B IPOCTPAHCTBE 0 https://m.edso0.ru/1c209e37
4 [ToBTOpeHme, 06001IIEeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTH3alus 3HaHU https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Ne undgposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
OcCHOBHbIE TIOHATHUS CTEPEOMETPUU: TOUKA,
mpsiMasi, III0CKOCTh, IpOoCcTpaHcTBO. [IpaBmita
1 M300paKEHUS Ha PUCYHKAX: N300paKCHHUS 1 1 bubmorera [JOK
p N pHCyHKax: p https://m.edsoo.ru/aecc77cd
TJIOCKOCTEH, MapaljIeIbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
) [TonsTHS: MepeceKarouecs MIOCKOCTH, 1 1 bubnnoreka [JOK
MEePECEKAOIINECS NPAMas U INIOCKOCTh https://m.edso00.ru/2d8a9c99
3 [TonsATHA: epecekarouecs MI0CKOCTH, 1 1 bubnnorexa [JOK
[IEPECEKAIOIIMECS IPSIMast U IIOCKOCTh https://m.edso0o.ru/db685e73
3HaKOMCTBO C MHOT'OTPaHHUKaMH,
4 n300pakeHNe MHOTOTPAaHHUKOB Ha 1 1 bubmiorexa HOK
p p https://m.eds00.ru/a63959ed
PUCYHKAX, Ha MPOCKIIMOHHBIX YePTEIKAX
HavansHbie cBesieHUS 0 KyOe U TUpaMHu/Ie
5 WX pa3BEPTKU U MOJICITH (}?]eqump , 1 1 bubmorexa OK
PAsBep ACH. https://m.eds00.ru/b30df38
MHOTOTPaHHUKOB
HavansHbie cBeieHNS 0 KyOe U MUpaMu/e,
6 uXx pa3BépTku U Moaenu. CeueHns 1 1 Bubmaorexa LJOK
paseep ' https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsTHE 06 aKCHOMATUYECKOM TOCTPOSHUHU
bu6mmorekxa [IOK
7 CTEpEOMETPUU: aKCHOMBI CTEPEOMETPHUH U 1 1

CIICACTBHA U3 HUX

https://m.edsoo.ru/0Occ5c4fe
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[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOSHHUH

8 CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUU U bubnnorexa [IOK
p PHH: p p https://m.eds00.ru/239c8ch4
CJIEICTBUS U3 HUAX
[TonsTHE 00 aKCHOMATUYECKOM TTOCTPOSHUHU
9 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUN U bubnnorexa [IOK
p pHH: p p https://m.eds00.ru/65c6b106
CIIEICTBUS U3 HUX
[TonsiTHe 006 aKCMOMATHUYECKOM ITOCTPOCHHUH
10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUN U bubmorexa [IOK
p pHH: p p https://m.edsoo.ru/258fc245
CIIEICTBUS U3 HUX
B3anMHOe pacnoioskeHHe NPSIMbIX B
11 IIPOCTPAHCTBE: [IEPECEKAIOIIINECS Eubmiorexa OK
pocTp - 1ep B ’ https://m.eds00.ru/1a2520f6
MapajuieIbHbIC ¥ CKPEIIUBAIOLINECS MTPSMbIS
[TapannenbHOCTh IPSIMBIX U TUIOCKOCTEH B
12 IIPOCTPAHCTBE: MMapaJUICIIbHbIE IIPSIMBIC B bubnnorexa [JOK
MIPOCTPAHCTBE; NAapaUIeIbHOCTh TPEX https://m.eds00.ru/93ad36b3
MIPSIMBIX
[TapamiensHOCTh MPSMBIX U TUIOCKOCTEH B
13 npocTpaHcTBe: [lapaaaenbHOCTh IPSAMOI 1 bubmmorexa [TOK
pocip - 1ap p https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VTIIBI ¢ coHapaBiIeHHBIMU CTOPOHAMHU bubmmorexa LOK
p P https://m.edso0.ru/9f4071b9
15 VYron MeXay npsIMBIMH B IPOCTPAHCTBE bubmmorexa LIOK
Ay 1p pocip https://m.edsoo.ru/fe733862
16 VYron MeXay npsIMBIMH B IPOCTPAHCTBE bubmmorexa LOK
Ay TP pocip https://m.edsoo.ru/2935a9a0
17 [TapaienbHOCTB IIOCKOCTEN: bubnnoreka [JOK
rapajuiesIbHbIE INIOCKOCTU https://m.edso0.ru/2e18f255
18 CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH bubmuorexka [JOK
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https://m.edsoo.ru/e504d656

19 [Ipocreiime npocTpaHCTBEHHBIE (PUTYPHI HA bubmmorexa [IOK
IJIOCKOCTH: TETPAdIP, KyO, mapasjiesIeuieI https://m.edso00.ru/4a28dc02
. bubnmoreka [JOK
20 Hoetpoertue ceterni https://m.edsogru/1d434d0f
. bubnmoreka [JOK
21 Hoctpoerne ceternit https://m.edsogru/eCZGfeSd
Kontponbnas padota o teme "lIpsmbie u
22 IJIOCKOCTH B TIPOCTPAHCTRBE. bubmmorexa [JOK
[TapannenbHOCTh NPSIMBIX U TIOCKOCTEH" hitps://m.eds00.1L/9a0a5e56
93 [lepneHUKyYISAPHOCTD NPSMOM U IUIOCKOCTH: bubnuoreka [IOK
NEPIEHIUKYISIPHBIE TIPSIMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6asd
24 [IpsimMble mapaienbHbIe U bubnnoreka [JOK
NEPIEHIUKYIISPHBIE K IIIIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble mapasienbHble U bubnnorexa [JOK
MEPIIEHAUKYIISIPHBIE K INIOCKOCTH https://m.edso0.ru/ba545966
26 [Tpu3Hak nepneHANKYIIPHOCTH TIPSIMOU U bubnunoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOM U bubnunoreka [JOK
IUIOCKOCTHU https://m.eds00.ru/79165d15
78 Teopema o npssMON NepHIEHAUKYISIPHON bubnnoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsMoil nepneHAUKYIIPHON bubnuorexa [IOK
IJIOCKOCTH https://m.edso00.ru/bd3745f8
30 Teopema o npsAMOil NepHEHANKYIIPHON bubnuorexa [IOK
IUIOCKOCTHU https://m.edso00.ru/7d18834b
31 [TepieHAMKYISIp U HAKJIOHHBIE: PACCTOSTHUE bubnuorexa [JOK

OT TOYKHU 0 INIOCKOCTH, paCCTOAHUC OT

https://m.edsoo.ru/33c477d3
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IPSIMOM A0 IIJIOCKOCTH

[lepnieHIuKyNsp M HAKIOHHBIE: PACCTOSTHUE

bu6mmoreka [JOK

2
3 oT TO‘-IIfI/I J10 IIJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/66fefadd
MPSIMOM 0 MJIOCKOCTH
[lepnieHIuKyNsp M HAKIOHHBIE: PACCTOSTHUE
33 oT ﬁoqmi[ Oyl'IJ'II())CKOCTI/I aCCTOSII)HI/Ie oT bubmmorexa [TOK
. a P https://m.edsoo.ru/a5b7b8e3
MPSIMOM 710 TIOCKOCTH
[lepieHIUKyYNSp M HAKIOHHBIE: PACCTOSTHUE
34 oT 20‘11(1{1[ Oyl'IJ'Il(:))CKOCTI/I aCCTO}I;)HI/Ie oT Bubmorexa LIOK
. a P https://m.edsoo.ru/dbee22bc
MPSIMOM 710 TIOCKOCTH
35 VYTIIBl B IPOCTPAHCTBE: YTOJ MEXIY MIPAMOit bubmmoreka [JOK
U IUIOCKOCTBIO https://m.edso00.ru/6b61b2b4
36 JIByrpaHHbI yroJi, JMHEHHBIN yroi bubnuoreka [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnnorexa [JOK
JBYTPaHHOTI'O yIJia https://m.edsoo.ru/c7c777ed
38 [IepneHMKyISAPHOCTD IIIOCKOCTEN: MTPU3HAK bubnnorexa [JOK
MEePIEHANKYISIPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [lepneHUKyISIPHOCTD MJIOCKOCTEMN: TPU3HAK bubnunoreka [JOK
MEePIEHANKYISIPHOCTH JBYX MIIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 IlepneHUKYIAPHOCTD IJIOCKOCTEMN: IPU3HAK bubnnoreka [JOK
MEPIIEHANKYISAPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX NMeprneHANKYIIpax bubmmorexa [OK
P P PHERIHRY AP https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX NMeprneHANKYIIpax bubmmorexa [TOK
P P PHERIHRY AP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX neprneHANKYIApax Bubmorexa LIOK

https://m.edso0.ru/9f246736
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Konrponsnas pabora mo remam

"[leprieHAUKYASIPHOCTD NPAMBIX U bubnmoreka [JOK
44 LAl n
mwiockocteil" u "Y sl MeXAy NPSIMbIMU U https://m.edsoo.ru/5b971ef3
mIockocTsmMu"”
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIC
45 3JI€MEHThl MHOTOTPaHHUKA, BBITYKJIbIE U bubnmoreka [JOK
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA https://m.eds00.ru/2d24e873
MHOTOTpaHHHUKA
[Tpu3ma: N-yrompHas mpu3Ma; rpaHu u
46 OCHOBAHMS IPU3MBI; TIpsiMasi U HAKJIOHHAs bubmmoreka [JOK
IIpU3MbI; OOKOBasi U MOJIHASL TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI
47 [Tapannenenunen, TpsMOYTOJIbHBII bubnnoreka [JOK
MapajuiesienuIiel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yronbHas nupamuaa, TpaHu v
48 OCHOBaHHE MUPaMM/Ibl; OOKOBas U MOJTHAs bu6nuorexa [IOK
[IOBEPXHOCTh IMUPAMU/IbI; IIPABUIIbHAS U https://m.edsoo.ru/fblcd0a5
yCeu€HHas nupaMuaa
[IpaBuiIbHBIE MHOTOTPAaHHUKU: TTOHSITHE
MPaBHJIBHOTO MHOTOTPAHHUKA; TPaBUJIbHAS
49 Mpu3Ma 1 NpaBUIIbHAS MUPAMU/IA; bubmmorexa [JOK
P P P ’ https://m.edso0.ru/074c8865
MIPaBWIbHAS TPEYTOJIbHAS TUpaAMUIA U
MpaBWIbHBIN TeTpa’ip; KyO
[IpencraBienne o MpaBUIBHBIX
50 MHOTOTPaHHHUKAX: OKTadAp, HOACKA P U Bubnmorexa LIOK
P ' P P https://m.edsoo.ru/a0fddsbf
HKOCa’Ip.
CumMMeTpusi B IPOCTPAHCTBE: CUMMETPHS
N bu6mmoreka [IOK
51 OTHOCUTEJIBHO TOYKH, MPSAMOM, MIIOCKOCTH.

OnEeMEHTBI CUMMCTpPUU B ITUpaMUIaX,

https://m.edsoo.ru/b9e777d9
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Inapajjiejcnmiicaax, rnmpaBUJIbHbIX
MHOI'OI'paHHHUKaXx

Brrunciaenue 31€eMEHTOB MHOTI'OT'PaHHUKOB:

bu6mmoreka [JOK

2
> pEOpa, MuaroHa u, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOI MOBEPXHOCTH M MOJTHOM
53 MOBEPXHOCTH MPSIMOM TPU3MBI, TUIOIIAb bubnuoreka [JOK
OCHOBaHHH, TeopeMa 0 OOKOBOM https://m.edso00.ru/37d84157
MMOBEPXHOCTHU MPSMOU TIPU3MBI
[Tnomaas 60K0BOM MOBEPXHOCTH U
54 MMOBEPXHOCTHU MPaBUILHON MUPAMMUIBI, bubmmoreka [JOK
Teopema O IJIOMAu OOKOBOM IMMOBEPXHOCTH https://m.edsoo.ru/5603e30b
yCeuEHHOM MUpPaMHIbI
55 KonTponbnas pabora no teme bubmmoreka [JOK
"MHoOrorpaHHuku" https://m.eds00.ru/a95f5c04
N bubnuotexa [JOK
IT
56 onsitie 06 00nEme https://m.edso0.ru/7ad0020b
" bubnuotexa [JOK
S Onem nHpavi b https://m.eds00.ru/235171b3
" bubnuotexa [JOK
58
Onem nHpavi b https://m.edsoo.ru/f47dfefd
" bubnmoreka [JOK
59
Onem nHpavib! https://m.eds00.ru/79c10312
" bubnmoreka [JOK
60 OOwEM MupaMu et https://m.edsoo.ru/2faadc3f
" bubnmoreka [JOK
61 06
DEM TIPUSMBL https://m.eds00.ru/79853608
62 O06BEM IPU3MBI bubmorera [JOK

https://m.edsoo.ru/1e053890
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bubmuoreka [JOK

03 O0bEM npH3MbL 1 https://m.edso00.ru/482d3f51
KonTponbhas pabota no teme "O0bEMBI bubnmoreka [JOK
64 1
MHOTOI'PaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AIIHS
65 sranuid. [loctpoenue ceuenuii B 1 bubmorexa [IOK
' p https://m.eds00.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEeHue, 06001IeHNE CHCTEeMAaTHU3 AU
3HaHUU. BplUHCIIEHNE PACCTOSHUM: MEXAY
66 ByMsI TOUKaMH, OT TOUKHU JI0 MPSIMOU, OT 1 bubmorexa [JOK
By ’ Ao TP ’ https://m.edso0.ru/f7792ba9
TOYKH JI0 TUIOCKOCTH, MEXKTY
CKPEIIMBAOIIUMUCS TIPSIMBIMHU
bubmuoreka [JOK
67 4 0 1
TOTOBAL ROHTPOIbHAA pabota https://m.eds00.ru/b9146bc0
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUU. BeunucieHne yrioB: Mexay
68 CKPELINBAIOIINMHUCA IPAMBIMH, MEXK T 1 Brbmmotexa [IOK
P . P ’ Y https://m.eds00.ru/56765e8b
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YTJI0B MEXAY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
undpposbIie
Nem/m  Tema ypoka Konrpoabnbie IIpakruueckue p
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

1 Cdepa u map: UeHTp, paanyc, TUaMeTp; 1 1 bubnnorexa [JOK
IJIOIA b TTOBEPXHOCTHU ChEephI https://m.edsoo.ru/0341bc2b
Bsanmuoe pacrionosxenue chepsl u

bubnunoreka LIOK
2 IUIOCKOCTH; KacaTelbHas INIOCKOCTh K 1 1
https://m.edsoo.ru/bed12a43
cthepe; miomaas chepsl

3 N3o6paxkenue cdepsl, mapa Ha MIOCKOCTH. 1 1 bubnnoreka [JOK
CeueHnus mapa https://m.edso00.ru/bc15f7f2
[{unuHapryeckas MOBEPXHOCTb,

4 00pa3yromue MUINHIPUIECKOM 1 1 bubnmnorexa [JOK
MMOBEPXHOCTH, OCh LWJIMHIPUYECKOMN https://m.edso0.ru/6054b8c1
MTOBEPXHOCTH

WIMHJIP: OCHOBaHUS U OOKOBast
5 EOBG XHI:())CTL obpa3 asi ¥ OCh; TUIOLIAb 1 1 bubmorexa [JOK
p . ’ pu yrott ’ ta https://m.eds00.ru/188f6216
OOKOBOH U MOJTHON OBEPXHOCTH
N300pakenne nUIuHApPa Ha MIOCKOCTH.

6 Pa3Béprka nununapa. CedyeHus HUIMHIpa 1 1 bu6muoreka [JOK
(MI0CKOCTHI0, MapaIeIbHONW WIIN https://m.edsoo.ru/016e25eb
MEPICHIUKYISIPHON OCH IIIIUHAPA)

Konmnueckast moBepXxHOCTh, 00pa3yrolue
7 KOHUYECKOU HOBerHOCTI/I ocrr: 1/1}1;}: [IMHA 1 1 bubmorexa [JOK
) P ’ P https://m.eds00.ru/c94ba09b
KOHUYECKOW TOBEPXHOCTHU
8 KoHyc: ocHOBaHME U BEpIIIHA, 1 1 bubnuoteka [JOK
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o0Opa3yromias U 0Ch; IJIOMAAb OOKOBOM 1
TIOJTHOM TTOBEPXHOCTH

https://m.edsoo.ru/897dd3b2

Yceu€HHBII KOHYC: 00pa3yoire 1 BBICOTA,

bub6nmmoreka [IOK

9
OCHOBaHHMA U OOKOBast MOBEPXHOCTh https://m.edsoo.ru/1468bab3
N306paxeHne KoHyca Ha IIOCKOCTH.

10 Pa3péprka konyca. CeueHus KoHyca bubnmnoreka HOK
(TUTOCKOCTHIO, MapajuIeIbHONW OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
MJIOCKOCTBIO, IPOXOIAIIEH Yepe3 BEPIIUHY)

KoMOuHamust e BparieHus u bubnunoreka LIOK

11
MHOTOTPAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OIMCaHHBIN OKOJIO chephl;

12 cdepa, BicaHHast B MHOTOTPAaHHUK HJIH B bubmmorexa [IOK

pa, P https://m.eds00.ru/0b136158
TEJIO BpalleHus

13 [Tonsitue 06 06béMe. OCHOBHBIE CBOMCTBA bubnuoreka [{OK

00BEMOB TN https://m.edso00.ru/26a03fb7
N bubnuoreka [{OK
14
O6bEM LHHHApa, KoHyca https://m.eds00.ru/5513d87b
N bubnuoreka [{OK
1
° OObEM wiapa i oAz chepe! https://m.edsoo.ru/d189bde2
[TogoOHBIE TENa B MPOCTPAHCTBE.
16 COOTHOIICHUS] MEXKTY TUIOIIAISIMHU bubmorexa HOK
. %,Iy tas https://m.edso0.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEI

17 KonTtponbHas pabora no temam "Terna bubnuoreka [IOK
BpateHus" u "O6beMbl Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE Bubmmorexa [IOK

P pocTp https://m.edsoo.ru/5caefclb

19 CrnosxeHue 1 BBIYMTAaHUE BEKTOPOB bubmmorexa [JOK

https://m.edsoo0.ru/23f4f089
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https://m.edsoo.ru/0b136158
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bubnunorexa LIOK

20 vy €HHE B
NMHOMGHUC BOKTOpd Ha RHeHo https://m.edsoo.ru/dee379eb
Pasnosxenue BekTopa mo Tpém
21 HEKOMIUTaHapHBIM BekTopaM. [IpaBuiio bubmorexa LIOK
P pam. L1p https://m.edsoo.ru/a28fd74e
napasuiesenumneia
Pemenune 3amad, CBSI3aHHBIX C
22 [IPUMEHEHHUEM IIPABUJI AEUCTBUI C buGnuorexa [IOK
p P https://m.eds00.ru/5a827900
BEKTOpaMHU
93 KoopannaTHO-BEeKTOpHBIN METO/ NPH bubnnorexa [JOK
PELICHUU TEOMETPUYECKHUX 3a7a4 https://m.edsoo.ru/d3alfe30
[TpsimoyronbHas cucTeMa KOOpAUHAT B
24 i pOCT ZI;{CTBG Koopaunatst BZT(TO a bubmmorexa [JOK
pocTP . ’ PA pa- https://m.edso0o.ru/48db7058
[Ipocreiinmue 3a1a4u B KOOPAUHATAX
o5 VYron mexnay Bektopamu. CKasipHOE bubmuoreka [IOK
IIPOU3BEJCHNUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mex1y NpsIMbIMUA U bubnmnorexa [JOK
IIJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 KonrtponbHas padora no reme "Bekrops! u bubmuoteka [IOK
KOOpPJIMHATHI B IPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpeHnue, 06001IeHNE 1
28 cucremarusanus 3HaHui. OCHOBHbIE bubmuoreka [JOK
¢burypsl, GpaxTsl, TEOpEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHUH
[ToBTOpenwue, 0600IIEHNE 1
29 cucremarusanus 3HaHui. OCHOBHbIE bubmuoreka [JOK
burypsl, GpaxTsl, TEOpEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPHUH
30 [ToBTOpEeHmE, 0000IIEHNE 1 but6mmoreka [IOK



https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
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CHUCTEMATHU3alMs 3HAHUNA. 3a1aqu
MJIAHUMETPUH ¥ METOJIBI KX PEIICHUS

https://m.edsoo0.ru/7491efe0

[ToBTOpeHue, 0600IICHNE 1
31 cucremMatru3sanus 3HAHUH. 3azlaq1/1
IJIAaHUMETPHUU U MCTOAbI UX PCUHICHUA

[ToBTOpEHME, 0000IIICHUE U
cucreMarusanus 3Hanuii. OCHOBHEIE

32
burypsl, GpaxTsl, TEOPEMBI Kypca
CTepEOMETPUH
33 Wrorosas koHTposibHasA paboTa
34 IToBTOpEHME, 0000IIICHUE 1

cUCTeMaTHU3alus 3HaAaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34

bub6nmoreka [IOK
https://m.edsoo.ru/4dffdag7

bubnuoreka [{OK
https://m.edsoo.ru/74b2ad91

bubnuoreka [IOK
https://m.edsoo.ru/ec24dfc2

bubnuoreka [IOK
https://m.edsoo.ru/f465d10e
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1.YueOnux: I'eomerpus. Yueonuk ais 10-11kn. Aranacsn JI.C. u gp. M.,
ITpocsemenue, 2024

2. Pabouas terpanp. ['eomeTrpus. 10 knace. 11 knace. bazoBeiii/mpoduiibHBIM
ypoBeHb. YMK Atanacsn JI.C. u ap. M., [Ipocsewienue, 2024

3. Nunaktuyeckue Marepuansl.l'eomerpus. 10,11 knacc .b.I'.3uB. M.,
[Ipoceemenue, 2024

4. Konrponbnsle padotsl .I'eometpus . 10-11 kmacc. M.A.MueHckas. M.,
[Tpoceemienue, 2024

MATEPHUAJIBI JISA YYUTEJIA

YMK JI. C. AtanacsiH u ap.

Ne Ha3BaHue MeTOAUYECKOU
JUTEPATYyPhI
n
|
1 COopHuK pabourx mporpamm 1o anredpe U HadyajiaM MaTeMaTUYeCKOro

ananu3a 10-11 kmaccel. T.A. Bypmuctposa. 2021

['eomerpust 10-11. Yuebnuk ansa 10-11 knaccoB. Atanacss Jl.c, u ap.
IIpocsemenne, 2024

I'eometpus 10-11 kimacec. Mertoauueckoe mocodue i yuutens. M.,
ITpocgenienue, 2024

IToypounsie pazpabotku 1o reometpun-10. SApoenko B.A.2022

N3yuenne reomerpun B 10-11x1. Caakan C.M, byry3os B.®. 2021

IToypounsbie pazpabotku 1o reometpun-11. SAposenko B.A.2022

~ O O1 &~ w N

I'eomerpus 10-11xn. [loypounsie pazpadboTku k yueOHuKky I 'eomerpus 10-
11, AtanacsanJI.C. u gp. 2023

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

MHTEPHET

bubmuoreka I{OK https://m.edsoo.ru




KPUTEPUU OLNEHKH YCTHBIX U IINMCBMEHHBIX PABOT

OHGHKa YCTHBIX OTBCTOB yUallINXCsA

OtBeT OLICHMBACTCSI OTMETKOM «5», CCJIN YUCHHUK!

®II0JTHO PACKPBUI COJIEpKaHUE MaTepralia B 00beMe, IPEAYCMOTPEHHOM MTPOTpaMMOi B YICOHHKOM; U3JIOKIIT MaTEpHal TPaMOTHBIM
SI3BIKOM B OTPEJICTICHHON JIOTUUECKOM MOCIIeI0BATEIbHOCTH, TOYHO UCIIOJIb3YSl MATEMATUYECKYI0 TEPMUHOJIOTHUIO U CUMBOJIUKY;

®[IPABUJILHO BBINOJHUI PUCYHKHU, YEPTEKH, TPa(UKH, COTYTCTBYIOUIUE OTBETY:

IMOoKa3aJl YMCHHUC UIIJIFOCTPUPOBATL TCOPCTUUCCKUC ITOJIOKCHUS KOHKPCTHBIMU ITpUMEPAMU, IIPUMCHSATH UX B HOBOM CUTyalluu 1Ipu
BBIIIOJIHCHHUHU IIPAKTHYCCKOI'O 3aaHUA;

®[1POJIEMOHCTPUPOBAJI YCBOCHHE PaHEE U3YUEHHBIX COITYTCTBYIOLIMX BOMPOCOB, CPOPMUPOBAHHOCTH U YCTOMUHUBOCTD UCIIOIb3YyEMBIX
IIPY OTBETE YMEHUU U HABBIKOB;

eOTBEYaJl CAMOCTOATENLHO 0€3 HaBOIAIINX BOIIPOCOB YUHTCIIA. Bo3MmokHBI OJHa ABC HCTOYHOCTHU IIPpHU OCBCIICHNHN BTOPOCTCIICHHBIX
BOIIPOCOB WM B BBIKJIIAJIKAX, KOTOPHBIC YUCHUK JICTKO UCIIPABUII I10 3aMCUYAHUIO YUHUTCIIA.

OtBeT OLICHUBACTCs OTMETKOM ((4)), CCJIM OH YAOBJICTBOPSACT B OCHOBHOM Tp€6OBaHI/I$[M Ha OTMCTKY «5», HO IIPpHU 5TOM HUMECT OJIUH U3

HEOOCTAaTKOB.
®B M3JIOKCHUHN OOITYIICHBI HeOOJIbIIINE Hp06eJ'II>I, HC MCKA3UBIINC MATCMATHYCCKOC COACPIKAHUC OTBCTA: NOITYIICHBI OJNH-IBa
HCI04YCTa IIPpHU OCBCIICHUN OCHOBHOI'O COACPKAHUS OTBETA, UCIIPABJICHHLIC 110 3aMCYAHWIO YUHUTCJIA!

¢ TOIMYIICHBI oIrOKa WM 0oJjiee ABYX HEAOYCTOB IIPpHU OCBCUICHUH BTOPOCTCIICHHLIX BOIIPOCOB U B BBIKJIAAKAX, JICTKO UCIIPABJICHHBIC
110 3aMCHYAaHWIO YUHUTCIIA.

OtmMmeTka «3» CTaBUTCS B CIECAYIOUIUX CIydasX:

® HEIOJIHO MJIM HETIOCIIEJ0BATENBHO PACKPBITO COAECpkKAHNE MaTepHralla, HO IIOKa3aHo 00Iliee IOHUMaHue BONpoca U
IPOJAEMOHCTPUPOBAHbI YMEHUS, JOCTATOYHbIE AJIs JaJIbHEHIIIEr0 YCBOCHMSI POTPAMMHOI0 MaTepuaa (onpeaeneHHbie « TpeboBaHUsAMU K
MaTEeMaTUYeCKON MOArOTOBKE ydamuxcs'");



¢ UMCJIMCh 3aTPYAHCHUA WJIN JOITYIIICHBI OIITNOKM B ONpcaCICHNN HOHHTHﬁ, KCIIOJIb30BaHUN MaTEeMaTHUECKOM TCPMUHOJIOTHH,
YCpTCiKax, BbIKIaAAKaX, UCIIPABJICHHBIC ITOCJIC HCCKOJBKUX HABOAAINX BOIIPOCOB YUHUTCIIA YUYCHHUK HC CIIPpAaBUJICA C IPUMCHCHUCM TCOPHUU B
HOBOM CUTyallu IIPpH BBIITOJIHCHUHU IMPAKTHUYCCKOTO 3a/IaHWs1, HO BBIITOJHWII 3a/IlaHWA 00513aTENBLHOr0 YPOBH:A CIIOKHOCTH 110 I[aHHOI‘/'I TEMC
IIPpHU 3HAHUHU TCOPCTUUCCKOT'O MaTCpUajla BbIXIBJICHA HCAOCTATOYHAA C(i)OpMI/IpOBaHHOCTB OCHOBHBIX YMGHI/Iﬁ 1 HaBBIKOB.

OtmMmeTKa «2)» CTaBUTCS B CICAYIOIHUX ClIydasidx:

®HE PACKPBITO OCHOBHOE CO/IEpKaHKE yueOHOro MaTepuana; OOHapy>KeHO He3HAHUE WU HETIOHUMaHNe YYCHUKOM OOJbIIeH Hin
HanOoJIee BaKHOM YacTu yueOHOTro MaTepuaia;

¢ IOIIYIICHBI OIIMOKHU B OIIPpCACICHUHU ITOHATHA, IIPU UCII0JIb30BAHUU MaTEeMaTH4YE€CKOM TCPMHUHOJIOTHH, B PUCYHKAX, YCPTCKAX UJIH
rpacpmcax, B BBIKJIaAKaX, KOTOPBIC HE UCITPABJICHLI ITIOCJIC HCCKOJIbKUX HABOAAIINX BOIIPOCOB YUHUTCIIA,

® a TaKKE€ YUCHUK OOHAPY>KUJI TTOJTHOE HE3HAHUE U HEMTOHMMAHHUE U3y4aeMOro y4eOHOTO MaTepualia Uik He CMOT OTBETUTb HU HA
OJIMH U3 MOCTaBJICHHBIX BOIPOCOB MO U3y4aeMOMY MaTepuay.

OHCHKa IMUCbMCHHBIX KOHTPOJIbHBIX pa60T ydamuxcsa 1m0 MaT€MaTuKe

OTtMeTKa «5» CTaBUTCS, ECIIU:

epaboTa BHITIOJIHEHA TTOJIHOCTHIO;
®B JIOTHYECKHUX PACCYKICHUAX U 0OOCHOBAHUU PEIIECHUS HET MPOOEJIOB U OIINUOOK;

®B PCIICHUHU HET MaTEeMAaTUYECKUX OMIMOOK (BO3MOYKHA OJJHA HETOYHOCTh, OMKUCKA, HE SBJISIIOIIASICS CISACTBUEM HE3HAHUS WU
HEMMOHUMAaHUs y4eOHOTO MaTepHuaa).

OtMmetka «4» CTaBUTCS, €CIIU:

epaboTa BHITIOJIHEHA MTOJTHOCTHI0, HO 00OCHOBAHUS IIAr0B PEIICHUS] HEIOCTATOYHBI (€CITH YMEHHE 0O00CHOBBIBATH PACCYK/ICHUS HE
SIBJISITOCH CTIICITUATIBHBIM OOBEKTOM MPOBEPKH);

e TOMYIIIEHA OJTHA OMKMOKA WJI JIBAa TP HEJIOUETa B BHIKJIAJIKaX, PUCYHKAX, YEPTEKax WK rpadukax (€Cliv 3TU BUJIbI pabOTHI HE
SIBJISUTUCH CIICIIMAIBHBIM O0OBEKTOM MPOBEPKH ).



OtMmeTKa «3» CTaBUTCS, €CIIH:

e JIOTYILIEHBI O0JIee OJTHOM OMMOKU MK 0oJiee ABYX-TPEX HEJOUETOB B BBIKIIAAKAX, YEpTEkKaxX WIK rpaduKax, HO yyaluiics BIageeT
00s13aTeNTbHBIMA YMEHHUSIMH T10 TIPOBEPSIEMOM TEME.

OTMeTKa «2» CTaBUTCS, €CIIH:

® IOMTYIICHBI CYIIICCTBCHHBIC OITUOKH, TOKA3aBIINE, YTO YIAIIUHCS HE BIIaJICeT 00s13aTEIIbHBIMU YMEHUSMU TI0 JAHHON TEME B ITOJIHOM
Mepe;

®a TakKe paboTa Mmokasajia MojHOEe OTCYTCTBHUE Y yUallerocsi o0si3aTebHbIX 3HAHUI U YMEHUH 10 TPOBEPSIEMON TeMe WK
3HAUYMUTENIbHAS YAaCTh PA0OTHI BHIIMOJHEHA HE CAMOCTOSITENIHHO.

[Ipumeuanue. Pemenue 3aJa4du CUHUTACTCA 6e3ynpequIM, CCJIH IIPpaBUJILHO Bbl6paH crroco0 peuicHusdg, CaMO PCHICHUC
COIIPOBOKOACTCA HGO6XOI[I/IMBIMI/I O6T>5ICHCHI/IHMI/I, BCPHO BLIIIOJIHCHBI HYKHBIC BBIYUCIICHUS U HpCO6p330BaHI/I}I, IIOJIYUCH BGpHI;IfI OTBCT,

IMOCJICAOBATCIIBHO U aKKYPATHO 3allMCaAHO PCIICHHUC.



CHucoxk HTOrOBBIX IJIAHUPYEMBIX PE3yJabTaTOB

I'eomerpus 10 kiaacc

Hpniaoxenne 1

[Inanupyemblie pe3yibTaThl HA KOHEIl yueOHOTO To/1a Oranbl CnocoObl O1IeHKH
(dbopmupoBaHus
HN306paxkarh OpsAMYyIO U INIOCKOCTh HA PUCYHKE . OxTsa6pb [TocTpoenue yepTexa Mo yCIoBHIO.

Pacno3HaBaTh MHOIOIrpaHHUKH, MUPAMUAY, KyO, Ha3bIBaTh UX 3JIE€MEHTHI .

JlegaTh pUCYHOK KyOa, MUPaMH/Ibl, HAXOJIUTh OIIITMOKH B HEBEPHBIX
N300paKCHUSIX .

Hcronp30BaTh TSt TIOCTPOSCHUS CEUECHUSI METO/T CIIEZIOB, KPAaTKO
3aMyCHIBATh MIArd IMTOCTPOCHUS CCUCHHUS .

Pacno3naBarThb BUJ CEYCHUS U OTHOIICHUMN, B KOTOPBIX CEYCHUE JCITUT
pebpa kyba, HAaXOIUTh TUIONIAb CEUCHUS .

Hcnoab3oBaTh 1ogodue Mpu pelieHny 3aad Ha MOCTPOCHUE CEUCHU .

Pemenue 3a1a4 y 10CKH.
YcTHBIE OTBETHI Ha YPOKE.
CamocrosTenbHble pabOoThI.
PaboTel Ha TOTOBBIX YepTEKAX.
KonTponbHas padbora

IlepeuncasaTh BO3MOXHBIE CIIOCOOBI PacHoJIO-
JKE€HUsI IBYX NPsIMBIX B [IPOCTPAHCTBE,
WJUTIOCTPUPOBATH UX HaA IIpUMeEpax .

JlaBaThb onpeaejieHrMe CKPEIIUBAIOIINXCS
OpsSIMBIX, GOPMYIHUPOBATH NPU3HAK CKPENIN-
BaIOIUXCs NPAMBIX U IIPUMEHATH €TI0 IIPU
pelLIeHUH 3a1a4 .

PacnmozHaBaTth npu3my, Ha3bIBaTh €€ DJIEMEH-

THI .

Jlexabpb-sHBaph

ITocTpoenue yepTexa 1o yCIOBHIO.
Pemienue 3a1a4 y JOCKH.

Y CTHBIE OTBETHI HA YPOKE.
CamocrosTenbHble padoThI.
PaboTh! Ha TOTOBBIX YepTekKax.
KonTponbnas pabora




CrTpouTrs ceueHHUs IPU3MBbI Ha TOTOBBIX
yeprexax.

IlepeuyncasasTh BO3MOXHBIE CITOCOOBI B3aUMHO-
IO PaCHOJIOKEHUS NPSIMOU U INIOCKOCTHU

B IPOCTPAHCTBE,

JaBaThb onpeaesieHue apajuieIbHOCTU

IPSIMOU U INTOCKOCTH.

PopMyIHPOBATH NPU3HAK NAPAJUICIBHOCTHU
MPsSIMOM M INIOCKOCTH, YTBEPIKIAECHUE O MPSIMOU
IepeceyeHs IBYX IIIOCKOCTEN, MPOXOAALIINX
4epes napajuiesIbHbIE IIPSMBIE.

PemiaTths npakTuyeckue 3aj1a4v Ha IOCTPOECHUE
CEUYECHUN MHOIOI'DaHHHKA.

OO0BSACHATH Cllyyad B3aUMHOI'O PaCHOJI0XKEHUS
IIJIOCKOCTEH .

I[aBaTb onpeacJICHueE rnmapajljICiIbHbIX HJ'IOCKOCTGIZ;

. Acmoab30BaTh NpU3HAK NapajljIeIbHOCTH JIBYX IIJIOCKOCTEN, CBOMCTBA
napauleJIbHbIX IJIOCKOCTEN MPU PEIISHUH 3a/1a4 Ha IIOCTPOEHHUE .

3HaTh, UTO Ha3bIBAETCs NAPaAJJIEIbHBIM IPOEKTUPOBAHUEM U KaK
BBITIOJTHSIETCS TPOEKTUPOBaHUE (PUTYP HA MIOCKOCTb.

HN300paxkarTh B NapauIeIbHON NPOEKIMH PA3JIMYHBIE TEOMETPUUECKHE
durypsr .

Hcnoab30BaTh MpHU pelISHUU 3a7a4 Ha MOCTPOEHHUE CEYEHUM TTOHSTUE
napajijieJIbHOCTH, IIPU3HAKU U CBOMCTBA IapauIeIbHBIX MPSIMbBIX Ha
IJIOCKOCTH

JlaBaThb onpeaeaeHue NEPIeHIUKYISIPHBIX IPSIMBIX U IIPSIMOM,
MEPIICHIUKYJIISIPHOU

deBpaiib - MapT

[TocTpoeHue yeprexa 1o yCiIoBUIO.
Pewenue 3ana4d y 10CKH.




K IIJIOCKOCTH.
HaxoauTh yriibl My CKPEIIMBAIOIIMMUCS NPSIMBIMHA B KyO€ U TUpaMU/IE.

PDopMyIHPOBATH NIPU3HAK IIEPIICHANKYJISIPHOCTH IIPSIMOM 1 INIOCKOCTH,
HPUMEHSITh €T0 Ha MPAKTUKE: OOBACHSITH IEPHEHAUKYJIISIPHOCTE pebpa
Ky0a 1 IuaroHajm ero rpaHu, KOTopasi €ro He COAEPIKUT, HaXO0IUTh
JUIMHY TAaroHajii Ky0a . BBIYUCIATE BBICOTY MPABMIJIBHON TPEYTOJILHOM
YU IPaBUIBHOM Y4EThIPEXYTOIbHON MUpaMU MO JUTUHAM pEOep .
Pemath 3a1aun Ha BBIYMCIICHUS, CBSI3aHHBIE C NIEPIICHIUKYISIPHOCTBIO
NpPsAMOM U IJIOCKOCTH, C UCIOJIb30BaHUEM IIPU PEILICHUHN
TUTAHUMETPUIECKHUX (DaKTOB ¥ METOJIOB.

3HaTh, YTO HA3BIBAIOT NEPHECHAMKYISIPOM U HAKJIOHHON U3 TOYKH K
IUIOCKOCTH; IIPOEKIINENH HAKJIOHHOM Ha IJIOCKOCTh . OOBSCHSTH, YTO
HAa3bIBAECTCS PACCTOSIHUEM: OT TOYKH JIO IUIOCKO CTH; MEXKIY
napajuleJIbHbIMH IUIOCKOCTSIMH; MEXIY NPSAMOU U NapaJUICIIbHOU €1
IUIOCKOCTBIO; MEKLy CKPEIIUBAIOIIMMUCS IIPSIMBIMA

Hcnoab30BaTh IIpU PELICHUH 3a1a4 Ha IIOCTPOCHUE CEUYCHUMN TEOPEMY
IMudgaropa, cBoiicTBa NPsIMOYTOJbHBIX TPEYTOJIbHUKOB

YCcTHBIC OTBETHI Ha yPOKE.
CamocrosiTenbHbIe pabOTHI.
PaboTbl Ha TOTOBBIX YepTEkKAX.
KonTponbnas padora

NEPHNCHAUKYJIAP: U3 TOYKHU Ha MPAMYIO; U3 TOYKH Ha IIJIOCKOCTD .
JlaBaTh onpeneneHue IBYTrpaHHOTO yTJjia U €ro 37eMeHTOB . OOBSICHSTH
pPaBEHCTBO BCEX JIMHEHHBIX YIJIOB JIBYTPAHHOIO yTJIa .

HaxoauTh Ha yepTexe ABYT'PaHHBIN yroj npu pedpe nupamMuibl,
NpU3MBbI, Napaesaenumnenamu . Jlapats onpenesenue u popMyJIMpoBaTh
NMPU3HAK B3aMMHO MEPIIEHIUKYJIISIPHBIX TJIOCKOCTEH .

HaxoauTts yribl MeXy INIOCKOCTSIMU B KyOe U MUpaMu/Ie.
Hcnonb30BaTh IIPU PEILIEHNH 3a/1a4 OCHOBHBIE TEOPEMBI U METO/IbI
MJIAaHUMETPHUH .

HUcnoan3oBars TIpHU PEHICHWHA 3a7lad Ha IMOCTPOEHUE  CEUCHUM
COOTHOILIEHUS B IPAMOYTOJIBHOM TPEYTOJIbHUKE

Arnpenb

[TocTpoenwue yepTexka 1o yCIoBHIO.
Pemienue 3a1a4 y JOCKH.

Y CTHBIE OTBETHI HA YPOKE.
CamocrosTenbHble padoThI.
PaboTh! Ha rOTOBBIX YepTeEkKax.
KonTtponsHas padora

JlaBaTh onpejaesieHUue rapajjieyieluIe/ia, pAaco3HaBaTh €r0 BUJIbI U
n3ydaTh cBoMcTBa . JlaBaTh onpeiesieHue MupaMu/ibl, pacno3HaBaThb

amnpesb - Man

[TocTpoeHue uepTexa Mo ycuoBHIO.
Pemenue 3agaq y JoCcKH.




BUJBI MUpaMU, (GopMyJIMpPoOBaATH CBOIMCTBA pEOEp, IpaHeil U BHICOTHI
OPaBUWIbHOU IMUPAMUJIBI .
HaxoauTs 10I0M1a/1h MTOJTHON U OOKOBOW MOBEPXHOCTH MTUPAMUIBI.

JlaBaThb onpeaesieHne yCeu€éHHON MUPaMU/JIbl, Ha3bIBATh €€ 2JI€MEHTHI

YCcTHBIC OTBETHI Ha yPOKE.
CamocrosiTenbHbIe pabOTHI.
PaboTbl Ha TOTOBBIX YepTEkKAX.
KonTponbnas padora




CIHcoOK HTOTOBBIX IVIAHUPYEMBIX PE3yJdbTaTOB

I'eomerpus 11 kaace

[Tnanupyemsble pe3ynbTaThl HA KOHEll y4eOHOro roaa

OTtanel

dbopmupoBaHus

CrocoObI OLIEHKH

OHepHPOBaTb MOHATHUEM BCKTOP B IIPOCTPAHCTBC .

(I)OpMyJIl/IpOBaTI) IIpaBUJIO IAPpAJIICIICIIUIICAA ITPU CIIOKCHHUHU BCKTOPOB .
CK.]'la)]l)IBaTb, BbIYUTATb BCKTOPLbI, YMHOKAThH

BCKTOP Ha 4YHCJIO .

3HaTh OCHOBHBIE CBOMcTBa 3TuX onepauuil. JlaBaTh omnpeneneHue
MPSIMOYTI'OJILHOM CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE .
Bebipa3urth KOOpIMHATHI BEKTOPA Y€pe3 KOOPAUHATHI €0 KOHIIOB .
BeiBOoAUTB, HCIOJIB30BATh (JOPMYJIY JUIMHBI BEKTOPA U PACCTOSTHUSI MEXKTY
TOYKAMH .
BeipakaTh CKaJIIpHOE NPOU3BEACHUE BEKTOPOB UEPE3 UX KOOPAUHATHI,
BBIYUCIIATH YTOJI MEXAY ABYMsI BEKTOpaMH, ABYMs MPSIMbIMU .
HaxoauTtk yros Mexay NpssMOU U MIJIOCKOCTBIO, YTOJI MEX/Y IBYMsI
IUIOCKOCTSIMH aHAJIMTUYECKUMHU METOJAMU .

BbIBOAUTEH, HCIIO/IB30BATh (POPMYJIYy PACCTOSHUS OT TOYKH J0 INIOCKOCTH

OxTs16pBb - HOAOPD

ITocTpoeHue yeprexa 1o
YCIIOBHIO.

Pemienue 3a1a4 y 10CKH.

VY CTHBIE OTBETHI HA YPOKE.
CamocTosiTenbHbIe pabOTHI.
PaboThl Ha rOTOBBIX YepTeXkKax.

KonTponbnas pabota

Oﬁ'bﬂCHﬂTb, KaKO€ TCJIO Ha3bIBAOT KPYIOBbIM KOHYCOM, HA3bIBATh €0 3JICMCHTHI .

HN300paxxaTh KOHYC U €r0 CEYEHHUs IIJIIOCKOCTBIO, MIPOXOASIIENA depe3 OChb, U
IJIOCKOCTBIO, TIEPIIEHAUKYJISIPHON K OCH .

HN3y4yars, pacno3HaBaTh pa3BEPTKY KOHyca . BBIBOAMTH, HCII0JIB30BATh

JlexaOpb - siHBapb

ITocTpoeHue yeprexa 1o
YCJIOBHIO.

Pemenue 3amad y 10CKH.
VY cTHBIE OTBETHI HA YPOKE.

CamocrosTenbHble padOoTHI.




(hbopMyIIBI JJIs1 BRIYKUCIICHUS IJI0MIAIN OOKOBOM noBepxHOCcTH KoHyca .Haxoauth
IUIOIIA/IN CEYEHUM, MIPOXOISIINX Yepe3 BEPIINHY KOHYyCca WUIIH
MEePICHAUKYISIPHBIX €r0 OCH. BBIBOAUTH, NPUMEHATH (GOPMYITY s

BBIYUCIICHHUS TUIOMIA N OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA

Pemiatn CTCPCOMETPHUUYCCKHUEC 3aJa4n, CBsI3aHHBIC C TCJIaMK BpallilCHMA,
IIOCTPOCHHUCM CCUYCHUM TeII BpalicHusA, C KOM6I/IHaHI/IHMI/I TCJI BpalliICHUS U
MHOT'OTPpaHHHUKOB HAa HAXOXKXACHUC I'COMCTPHUICCKHUX BCIIMNYHH .
Hcnoan3oBaTh opu pCICHUU CTCPCOMECTPHUICCKUX 3adaqd INTAaHUMCTPHUYICCKHUC

(I)aKTI)I 1 MCTOJbI 3aJa4M Ha BBIYHMCIICHUEC U J0Ka3aTCIbLCTBO .

PaboThI HAa TOTOBBIX YEpTECIKAX.

KonTponbhas pabota

IMpumensaTb GOpMYIIBI A1 HAXOXKIECHUS OOBEMOB IAPOBOTO CETMEHTA, IIIAPOBOTO

CCKTOpa

3HaTh, KAKOE TEJI0 HA3bIBalOT KPYIOBBIM KOHYCOM, Ha3bIBaTh €0 JIEMEHTHI .
BeiBOoAUTSH, HCNI0JIB30BATH (OPMYJIBI 00OBEMOB: MPU3MBbL, [IWJIMHAPA, HUPAMU/IbI,
KOHYCa; yCEUYEHHOU MUpaMUIbl U YCEYEHHOIO KOHYCA .

Pematb crepeoMeTpuyeckue 3ajaqyu, CBsI3aHHbIE C BBIYMCICHUEM OOBEMOB .
DopMyIHPOBATH OIIPEICICHUE LLIAPOBOIO CETMEHTA, LIAPOBOT0 CJ10s, IIIapOBOI'0
cextopa . [IpumMeHsATH GOpMYIIBI JiI1 HAXO0XKI€HUsI 0OBEMOB IAPOBOT'O CErMEHTA,

arapoBOTo CEKTOpa

PemaThs crepeomerpudeckue 3a1a4u, CBA3aHHbIE ¢ 00BEMOM 1Iapa U IUIOIIA/IbIO0

chepsl .
Pemarhs cTepeoMeTpudecKre 3a/1aud, CBSI3aHHBIE C COOTHOIIEHHEM O0BEMOB U

HOBerHOCTCﬁ HOI[O6HBIX TCJI B IPOCTPAHCTBC .

Maprt -amnpenb

[TocTpoenue yeprexa o
YCIJIOBHIO.

Pemenue 3amayu y 10CKu.

VY CTHBIE OTBETHI HA YPOKE.
CaMocTosiTenbHbIE paOOTHI.
PaboThI Ha TOTOBBIX YEpPTEKAX.

KonTponbnas padora




