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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydebHoro kypca «I'eomeTpus» 6a30BOro ypoBHs AJis
obyuaroruxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DemepabHOTO
roCyIapCTBEHHOT0 00pa30BaTEIbHOTO CTaHJapTa CPEIHETr0 OOIIET0 00pa3oBaHus,
aBTOpcKO# mporpammsl «I eometpus 10-11 kmacey» , 6a30BbIi ypOBEHB, aBTOPOB
Atanacsia JI.C, byry3oBa B.®. u Ap. ¥ COOTBETCTBYIOLIETO Y4€OHO-METOJUIECKOTO
komiuiekca (YMK) ¢ yuérom coBpeMEHHBIX MUPOBBIX TPEOOBAHUMN, IPEABIBISIEMBIX K
MaTeMaTUYeCKOMY 00pa30BaHUIO, U TPAJAULIUNA POCCUIICKOTO 0Opa30BaHHUI.
Peanuszanus nporpammsl 00€CIIEeYMBAET OBIAICHUE KIOUEBBIMU KOMIIETECHIIUAMU,
COCTaBJISIOLMMH OCHOBY JJIsS CAMOPA3BUTHS U HENPEPBIBHOTO 00Opa3oBaHusl,
LIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, TJMYHOCTHOTO Y II03HABATEIBHOI'O Pa3BUTHUS
JIMYHOCTH 00YYarOIIHUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4yeOHOro Kypca TE€OMETpUM Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHMsl O0OYCJIOBJI€HA MPAaKTUYECKOM 3HAYMMOCTBIO METANpPEAMETHBIX U
OPEIMETHBIX pPE3YyJIbTaTOB OOYYEHHs TE€OMETpUM B HAMNpPaBICHUH JIMYHOCTHOTO
pa3BuTUs  OOydaroIUxcs, (GopMUpOBaHUSA (DYHKUMOHAIBHOM MaTeMaTU4ecKou
IPAaMOTHOCTH, M3YyYEHHs JAPYTUX Y4eOHBIX IUCUUILIMH. Pa3BuTue y oOydarommxcs
IIPABWJIBHBIX TMPEJACTABICHUM O CYIIHOCTH M IIPOUCXOKICHUH T€OMETPUYECKUX
abCcTpakuui, COOTHOLIEHUH PEAJTBHOTO M UACAIBHOTO, XapakTepe OTPaKEHUs
MaTeMaTH4YEeCKOW HAYKOM SIBJICHUU U MPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUHU B
CUCTEME HAYK M POJM MAaTEMAaTHYECKOTO MOJCIMPOBAHUS B HAYYHOM IO3HAHWU U B
MPaKTUKE CHOCOOCTBYET (POPMHPOBAHMIO HAYYHOTO MHPOBO33PEHHUS Yy4YalllUXCH, a
TaK)K€ KaueCTB MBILUICHHS, HEOOXOUMBIX ISl aIallTallid B COBPEMEHHOM OOIIECTBE.

['eomeTpust siBAsieTcsl OAHMM M3 0a30BbIX MPEIMETOB Ha YPOBHE CPEIHErO
oOuiero oOpa3oBaHusl, TaKk Kak 00ecreurBaeT BO3MOKHOCTb U3yUEHUS KaK JUCILMUILTUH
€CTECTBEHHO-HAYYHOW HANPABIECHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornyeckoe MbllUIeHHE, (QopMUpyeMOe TpU HU3YyYEHUU OOYyHarOUIUMUCS
ITOHATUMHBIX OCHOB I'€OMETPUM U NMOCTPOCHUU LIETIOYKHU JIOTUUECKUX YTBEPKICHUN B
XOJI€ PELICHMs] T€OMETPUYECKHUX 3a7a4, YMEHUE BBIIBUIATh U ONPOBEPTATh TMIIOTE3bI
HETIOCPEACTBEHHO MCIOJIB3YIOTCS MPU PELICHUH 331a4 €CTECTBEHHO-HAYYHOI'O IUKJIA,
B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHUE OPUEHTUPOBATHCS B POCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX
o0jacTax JAesTeNbHOCTH dYenoBeka. OpueHTanusi 4YeloBeKa BO BpPEMEHH U
MPOCTPAHCTBE — HEOOXOJIMMOE YCIIOBHE €ro COLHUAIBbHOIO ObITHS, (hopMa OTpaKEHUS
OKPYXAIOILIEr0 MHUPA, YCIOBHUE YCHEUIHOTO MO3HAHUS W aKTUBHOTO MpeoOpa3zoBaHMUs
NeUCTBUTENbHOCTH. OmnepupoBaHUE MPOCTPAHCTBEHHBIMU OOpa3aMu OObEIUHSET
pa3Hble BHUJBI y4eOHOM MW TpPYAOBOW JI€ATENbHOCTH, SBJSETCA OAHUM U3
npo(ecCHOHANbHO BaXXHBIX KauecTB, MOATOMY akKTyallbHa 3a7ada (OPMUPOBAHUS Y
oOy4aromuxcsi MPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3HOBUAHOCTH OOpa3HOTo



MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMIOATOTOBKE K MPAKTHUYECKON
JeSTETLHOCTH 110 MHOTUM HAIIPABIICHUSIM.

Lens ocBoeHMsT mporpamMmbl yueOHOro Kypca «I'eomerpusi» Ha 6a30BOM ypOBHE
o0yueHuss — oOmieodpa3oBaTeibHOE M OOIIEKYJITYPHOE pa3BUTHE OOYYaIOIIMUXCS
yepe3 obecreueHrne BO3MOXKHOCTH PUOOPETEHHS U UCTIOIB30BAaHUS CUCTEMATHUECKUX
reOMETPUYECKUX 3HAHUN U JACUCTBUH, CHEHU(PUYHBIX TE€OMETPHH, BO3MOXKHOCTHU
YCHEUIHOTO TPOAODKEHHUS O0pa30BaHUSA IO CIEHUATBHOCTSIM, HE CBS3aHHBIM C
PUKJIAJHBIM HCIIOJIb30BAHUEM F€OMETPHHU.

[IporpammMa 10 TreoMeTpud Ha 0a30BOM YpOBHE IIpelHa3HauYeHa s
0Oy4aroIuxcsi CpeIHEH MIKOJIbI, HE MCIBITHIBABIINX 3HAUMTENBHBIX 3aTPYIHEHUH Ha
YpOBHE OCHOBHOTO 0011IeT0 00pazoBaHus. Takum oOpa3zom, oOydaromuecs: Ha 6a30BOM
YpPOBHE JIOJDKHBI OCBOMTH OOIIME MaTEeMaTHYECKUE YMEHHs, CBSA3aHHBIE CO
CHeU(PHUKON TeoMeTpUn U HEOOXOAMMBIE Ui >KU3HHM B COBPEMEHHOM OOILECTBE.
Kpome 3Toro, oHu UMEIOT BO3MOKHOCTh U3yYUTh T€OMETPHUIO OoJiee IrIyOOoKo, eclii B
JalbHEHIIIEeM  BO3HUKHET HEOOXOJAMMOCTh B  TEOMETPUYECKHMX  3HAHUSX B
poheCCUOHATIBHOU JIEITEIIbHOCTH.

JlocTukeHHe 1eId  OCBOGHMSI NIpOrpaMMbl  OOECIEUMBAETCS  PEIICHUEM
COOTBETCTBYIOIIMX 3a/ad. [IpHopuTeTHRIMU 3a7a4aMi OCBOEHHUS Kypca «I'eoMeTpum»
Ha 6azoBoMm ypoBHe B 10—11 kiaccax siBisitoTCS:

« popmMupoBaHuE MPEICTABICHUS O TEOMETPUHN KaK YacTH MHUPOBOW KYJIBTYPHI U

OCO3HaHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIIUM MHUPOM;

e popMUpOBaHUE TIPEACTABJICHHUSI O MHOTOTPAaHHUKAX W TeJaX BpAIECHUS KaK O
BOKHEUIITNX MAaTEMaTUYECKUX MOJIEIISX, TTO3BOJISIONIUX OMUCHIBATh U U3Yy4aTh
pa3HbIe SABJICHUST OKPYXKAIOIIET0 MUPA;

e opMupOBaHUE yMEHHs PacliO3HABAaTh Ha YEPTEkKaX, MOJACIAX U B PEATbHOM
MUpE MHOTOTPAHHUKH U TeJia BPAIICHUS,

e OBJIAJICHUE METOJaMHU pEIICHHUs] 33Jlad Ha TIOCTPOCHUS Ha HU300PAKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

e pOpMHpOBAHHWE  yMEHHS  ONEPUPOBATh  OCHOBHBIMH  TIOHATHSAMH O
MHOTOTPAaHHHKAX ¥ TeJlaX BPAIIECHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJIQJICHUE AJTOPUTMAMHU PEIIEHUS OCHOBHBIX THUIOB 3aaad; (OpMHpPOBaHUE
YMEHUS TIPOBOJIUTH HECJOXKHBIE JIOKAa3aTEIbHBIE PACCYXKIEHUS B XOJIE
pEIICHHUs CTEPEOMETPUIECKUX 3a/1ad U 33]1a4 C TPAKTHUYECKUM COICPKaHUEM;

e Pa3BUTHE WHTEIICKTYyadbHBIX M TBOPUYECKHX CIIOCOOHOCTEW 0oOydaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, HCCIENIOBATEIILCKUX YMEHHUH, KPUTUIHOCTH
MBIILICHUS;

e popMupoBaHuEe (PYHKIIMOHAIBHOW TPaAMOTHOCTH, PEJICBAHTHOW TE€OMETPHUHU:
YMEHHE DPAcIO3HaBaTh MPOSBICHUS T€OMETPUYECKUX TOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX J>KM3HEHHBIX CHUTYallMsIX W TPH HW3YYECHUU
JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH,
GopMynupoBaTh MX Ha S3bIKE TE€OMETPUH W CO3/1aBaTb T'€OMETPUUYECKUE
MOJICNIA, TPUMEHATh OCBOCHHBIM TE€OMETPUYECKHIA ammapar IJjs perieHus



MIPaKTUKO-OPUEHTHUPOBAHHBIX  3a7a4, MHTEPIPETUPOBATH M  OLIEHHBATH
MOJIyYEHHbBIE PE3YNIbTATHI.

OTnMYUTENHbHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCS BKIIIOUEHHE B KYypC
CTEPEOMETPUM B Hayajl€ €ro M3y4YeHHs 3aJay, pElIacMbIX HA YPOBHE UHTYUTHUBHOIO
MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM OpraHM3oBaHHas paboTa HaJ HHUMH, YTO
CHOCOOCTBYIOT ~ Pa3BUTHIO  JIOTHUECKOTO M IPOCTPAHCTBEHHOTO  MBIIUICHUS,
CTUMYJIUPYET MPOTEKAHWE WMHTYUTHUBHBIX IMPOLIECCOB, MOTUBHUPYET K AaJbHEHUIIEMY
U3YUYEHHUIO ITPEAMETA.

[Ipeanourenue OTAAETCS HATJIATHO-KOHCTPYKTUBHOMY METOJY OOYYEHHs, TO
€CTh TEOPETHUYECKUE 3HAHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTBH IPEIMETHO-
IIPAKTUYECKOM JAEATEIbHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4YallluXcsl B Kypce CTEPEOMETPHUM MPOBOAUTCA 3a CUET PEUICHUA 3a/1ad Ha CO3IaHUE
OPOCTPAHCTBEHHBIX 00pa3oB M 3aJad Ha ONEPUPOBAHHUE IPOCTPAHCTBEHHBIMU
oOpazamu. Coznanue oOpa3a MpOBOJUTCS C OMOPOI HA HAIJISTHOCTb, a OTIEPUPOBAHUE
o0pa3oM — B YCJIOBHSIX OTBJICUEHHS OT HArJISIAHOCTH, MBICIIEHHOTO H3MEHEHHUS €ro
MCXOJTHOTO COJIepKaHUSI.

OcHoBHBIE conepxarenbHble JUHUM Kypca «['eomerpum» B 10—-11 knaccax:
«MHororpanHukn», «lIpsmMble M IUIOCKOCTHM B NPOCTPAHCTBE», «Tena BpalieHUs»,
«BekTopsl M KOOpAMHATBI B MPOCTpaHCTBE». DOPMHUPOBAHUE JIOTHUYECKUX YMEHUU
pacupenesnsercsa He TOJIBKO MO COAEPKATENbHBIM JIMHUAM, HO U TI0 T0J1aM 00y4Y€eHHUs Ha
YPOBHE CpEeHEro 00IIEro 00pa3oBaHuUsl.

Copepxxanve 00pa30BaHHSA, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHMsI paboyeil mporpammbl, pacHpeleN€HHbBIM 10 TojaM  oOyuyeHwus,
CTPYKTYPUPOBAHO TaKHUM 00pa3oM, 4TOObI OBJIaJACHUE T€OMETPUUYECKUMU MOHATUSIMU U
HaBBIKAMM OCYILIECTBISJIOCH MOCJEI0BATENBHO U IOCTYNAaTeNIbHO, C COOJIOJEHUEM
NPUHLKIIA TPEEMCTBEHHOCTH, YTOObl HOBbIE 3HAHUS BKJIIOYAIUCh B OOLIYIO CHUCTEMY
T€OMETPUYECKUX MPEJCTABICHUN O0ydYalomMXCs, pacuupsis u yrayonss e€, oopaszys
IIPOYHBIE MHOXXECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydenue reomerpun oTBOAUTCS 2 4yaca B Henxento B 10 kimacce m 2 yaca B
Hezeno B 11 kiacce, Bcero 3a iBa roja o0y4yenus - 136 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IOCTPOCHHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble M CKpeuuBaroumecs mnpsmble. [lapajuienbHOCTh MNpAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIENBHBIE TMpPSAMBIE B NPOCTPAHCTBE;
MapaJuIeNIBHOCTh TPEX MPSAMBIX; NAPALIEIBHOCTD NMPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHbBIX IuIockocTed. Ilpocteiline npocTpaHCTBEHHBIE (UIYpHl Ha
IJIOCKOCTH: TETpa’ap, Ky0, napaieenumnes]; HOCTPOEHUE CEUECHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
[IPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY NPSAMOM H
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPIEHIMKYJSAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MpU3MbL; OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes, U ero cporcra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAs NHPAMHUA; NPABUIIbHAs TPEYroJibHas MHUPaMHUAA W TPaBUIIbHBIN
teTpa’dap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
nozexasip u ukocasap. CeueHus Mpu3Mbl M TUPAMHUJIBI.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHAaX, NapajuieJenunenax,
MPAaBWJIbHBIX MHOTOTPAHHUKAX.



Bbruncnenne 2JeMEHTOB MHOTOTPAaHHUKOB: pE&Opa, auaroHaliv, YTJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJHOW IMOBEPXHOCTH NPSIMON TIPU3MBI,
IUIOMIAa/lb OCHOBaHWH, TeopeMa O OOKOBOH TIMOBEPXHOCTH MPSIMOW TIPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHHOW MHPaMUJIbI,
TeopeMa O Iulomaan yceuéHHOW mupamunbl. [lorstue 00 o00BEMe. OOBEM
MUPAMUIBI, TTPU3MBI.

[logoGubeie Tena B mpocTtpaHcTBEe. COOTHOUICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

HunuHapuyeckas MTOBEPXHOCTB, oOpasyrolue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKON MOBEpXHOCTU. L[lUmuHOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOcTU. KOoHyC: oOCHOBaHUE U BepIlIMHA, 00pa3yroIasi
U OCb, IUIOmMAAb OOKOBOM U TIOJHOM IIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpasyronue U BbICOTa; OCHOBAaHMS M OOKOBasi MIOBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETpP; IUIOMIAb MMOBEPXHOCTU CREpHI.
B3aumnoe pacnosnoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MII0CKOCTh K cdepe;
TJI01Ia1b ChEephl.

N300pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
MPSMOYTOJILHOTO Tapajuiesienunena u ciaeactBuss u3 He€. OO0bEM HUIUHIpA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (HapaJUIEIbHO M MEPHEHIUKYJISIPHO OCH), CEUYEHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mnockocTy U B ipocTpaHcTBe. C0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHne BeKTopa Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mnapamnenenunena. Pemenwe 3agay, CBS3aHHBIX — C
MPUMEHECHUEM TMpaBUi JACUCTBUUA ¢ BekTopamu. I[IpsAmoyronpHasi cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpJIMHATax. YTroi Mexay Bekropamu. CKalspHOE MpPOU3BEIEHUE BEKTOPOB.
Boluncienue yrioB Mexay IpsIMBIMH U TUIOCKOCTAMH. KoopAauHAaTHO-BEKTOPHBIN
METOJ TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yibTaThl OCBOCHMSI  IMpOrpaMMbl  y4eOHOTO  MpeaMera
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTBHIO TPAKIAHCKOW TMO3UIUHA OOYYaIOMmEerocs Kak aKTHBHOTO H
OTBETCTBEHHOTO YIEHA POCCHUHCKOro OOIIECTBA, MPEACTABICHHEM O MaTEMaTUYECKUX
OCHOBaX (DYHKIITMOHHPOBAHUS PA3TMUYHBIX CTPYKTYD, SIBICHUH, IPOLIETYp TPAKIAHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHl W TIP.), YMCHHEM B3aUMOJCHCTBOBATH C COIIMAILHBIMU
WHCTUTYTaMH B COOTBETCTBHH C WX (QYHKIIUSIMHA U Ha3HAYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO POCCHUMCKON TPaKIAHCKOM HJICHTUYHOCTH, YBaXXEHHUS K
MPOILIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMAaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSM POCCUMCKAX MATEMATHUKOB M POCCUHCKONM MAaT€MaTHYE€CKOW IIKOJbI, K
UCIIOJB30BAaHUIO ATUX JOCTIDKEHUH B JAPYrMX HayKax, TEXHOJOrusax, cdepax
SKOHOMHKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIITUTAHUS

OCO3HAHUEM JYXOBHBIX IIEHHOCTEH POCCHUHCKOr0 Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHMS, ATUYECKOTO TIOBEJICHMS, CBSI3aHHOTO C MPaAKTUYECKUM
MPUMEHEHUEM JIOCTHKEHUM HAyKU M JAEATEIbHOCTBbIO YYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYTyIIETO.

JcTeTHYECKOe BOCIUTAHUE:

ACTETUYECKUM OTHOIIEHWEM K MHUPY, BKIIOYAsh OCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajlayu, PElICHUN, PAaCcCYXKIECHUM; BOCIPUUMYHBOCTBHIO K
MaTEMaTUYECKUM aCTIeKTaM Pa3IMYHbIX BUIOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUSI TTPUMEHSIThH MaTeMaTUYECKHUE 3HAHUSI B MHTEpecax
3I0pOBOTO M 0Oe€30macHoro obpasza >KW3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pOBbIO  (3I0pOBOE TMHUTaHWE, COATAHCHUPOBAHHBIA PEXHUM 3aHATHUA M OTIBIXA,
perynspHas (u3udeckas aKTUBHOCTBH); (PU3WYECKOTO COBEPIICHCTBOBAHUS, TPHU
3aHSTUAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHWEM IICHHOCTH TPYJIOJIOOUS; HWHTEPECOM K
paznu4HbIM cdhepam MPoPECCUOHAIBHON NEATeTbHOCTH, CBA3aHHBIM C MAaTEeMAaTHKON U
e MPUJIOKEHUSMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOP Oymymiei mpodeccuu u
peaNn30BBIBaTh COOCTBEHHBIC KXM3HEHHBIC TUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBHIO K
MaTeMaTHYeCKOMYy OOpa30BaHHUIO U camMOo0Opa30BaHUIO Ha TPOTSHKEHWU BCEW JKHU3HMU,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUYECKUX 33/1a4 MaTEMaTHUECKON
HaIpPaBJIEHHOCTH.



IKO0JIOrHIeCKO€e BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO  JKOJOTHYECKOHW  KYJIbTYPhI, ITOHUMaHUEM  BIIHSHUS
COIIMAJIBHO-DKOHOMHYECKHX IIPOILIECCOB Ha COCTOSIHHE IPUPOTHOM W COLMAILHOM
CpeIlbl, 0CO3HAaHUEM TII00aTBFHOTO XapaKTepa dKOJIOTHIECKUX MPoOIeM; OprueHTaIuEeH Ha
MPUMEHEHNUE MAaTeMAaTHYECKUX 3HAHUW ISl PEIICHHs 3a7ad B O0JIACTH OKpYKaromiei
Cpenbl, IIAHUPOBAHMS IIOCTYIIKOB W OIGHKH HMX BO3MOXXHBIX ITOCIACACTBUN IS
OKpY KaroIeh Cpe/Ibl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOPMHPOBAHHOCTHIO  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAyKU W OOIIECTBEHHOW MPAKTHUKH, MOHUMAaHWEM MaTeMaTHYeCKON
HAyKW Kak cepbl YEIOBEUCCKOM JCSITCIBHOCTH, ATANOB €€ Pa3BUTHSA U 3HAYMMOCTH JIJIS
pa3BUTHS IMBHWJIM3AIIMH; OBJIQJCHHEM S3BIKOM MATEMaTHKA M MaTeMaTHYCCKOM
KyJIbTYPOH KaK CPEICTBOM IMO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIISITH MPOSKTHYIO U
HCCIIEIOBATEIBCKYIO IEITEIbHOCTh MHANBUYABHO U B TPYTIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ysbTaThl OCBOEHHUS MPOrpaMMbl  yuyeOHOro mpeamera
«MaremaTnka» XapaKTepU3YIOTCS OBJIAJECHUEM YHHUBEPCAIBHBIMU HO3ZHABAMEIbHbBIMU
0eluCmeUsAMU, YHUBEPCATbHLIMU KOMMYHUKAMUBHLIMU OEUCBUAMU, VHUBEPCATbHLIMU
Dpe2yAAmueHbIMU OeUCMBUAMU.

1) Vuusepcanvuvie noznasamenshsle Oelicmsus, obecneuugarom (opmuposanue
0a306bIX KOCHUMUBHLIX NpOYeccos ooyuaruwuxcs (oceoenue Memooos HNO3HAHUSL
OKpYHCAIOUie2c0 MUpa; npuMeHeHue J102UYecKUx, UCcie008amenbCKux onepayuti, yMmeHuul
pabomams ¢ uHpopmayueii).

ba3oBble 1oruyecKkue 1eicTBUA:

*BBISIBJISITh W XApPAaKTEpU30BaTh CYIIECTBEHHBIE NPU3HAKM MaTEMATHYECKHX
OOBEKTOB, TMOHATHM, OTHONIEHMH MEXAYy TMOHATUSAMHU; (HOPMYJIUPOBAThH
OIpENEIICHUS HOHSTHUH; yCTaHaBJIUBAaTh CYILIECTBEHHBIN IPU3HAK
KJaccu(ukauuy, OCHOBAaHMS [JIi OOOOIIEHHWS W CpaBHEHUS, KPUTEPUU
MPOBOJIMMOTI0 aHAJIN3A;

* BOCIIPUHHUMATh, dbopMynupoBaTh 17} peoOpazoBbIBAThH CYKIEHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

e BBISIBJISITh MAaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOPEYHUS B
dakTax, JaHHBIX, HAOTIOJEHUAX M YTBEPXKACHUSX; Mpeajaratb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYU;

e IENIATh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

 IPOBOJIUTH CAMOCTOSITENIbHO JI0Ka3aTEeNbCTBA MATEMATHUYECKUX YTBEPKICHUUN
(npsiMble ¥ OT TMPOTUBHOIO), BBICTpPAUBAaTh APryMEHTALUI0, MPUBOAMTD
IpPUMEPHI U KOHTPIIPUMEPHI; 0O0CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBODI;



e BHIOMpATh CHIOCO0 pelieHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HaubOonee MOAXOASIMH C YYETOM CAMOCTOSITEIBHO
BBIJIEJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBaTebCKHe 1eiiCTBUS:

* HCMOJB30BATh BONPOCHI KaK MCCIEIOBATEIbCKUA WHCTPYMEHT MO3HAHUS;
(dopMynupoBaTh  BONPOCHI, (PUKCHPYIOIIME MPOTUBOpPEUUE, MpoOsIEMy,
yCTaHaBIMBATh UCKOMOE U JIaHHOE, (POPMUPOBATh FMIIOTE3Y, APIYMEHTUPOBAThH
CBOIO MTO3ULIUI0, MHEHHE;

¢ IPOBOJIMTH CaMOCTOSITEJIbHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, MCCIEIOBAHUE I10
YCTaHOBJICHHIO OCOOEHHOCTEN MaTeMaTH4YECKOTr0 OOBEKTa, SIBJICHUS, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

e CAMOCTOATENBHO (POpMynHpoBaTh OOOOLIEHUS W BBIBOJBI IO pe3ysbTaTaM
NPOBENEHHOTO HAOJIOJIEHUS, MCCIEIOBAaHUsA, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

 IDOTHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE Mpollecca, a TakKe BbIIBUTaTh
IPEIOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

 BBIBIIATH JeUUUTHl WHGOPMAIMHU, TaHHBIX, HEOOXOIMMBIX [UIsI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1au;

 BBIOMpaTh HMH(OPMALKIO M3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMAaTHU3UpOBaTh U MHTEPIPETUPOBATh MH(DOPMALMIO PA3NUYHBIX BUIOB U
dbopm npeacTaBiIeHuUS,

e CTPYKTYpHpOBaTh HWHGOpPMAIMIO, TPEACTABIATh €€ B pa3nuuHbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

e OLICHUBATh HAJEKHOCTh MH(OPMALIUK TI0 CAMOCTOSITENILHO C(HOPMYIUPOBAHHBIM

KPUTEPUSIM.
2) Vuusepcanvhuvie KOMMYHUKAMUBHbLE Oeticmeusi, obecnevusarom
CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 0OYVUATOUUXCSL.
Oo0menue:

e BOCIIPUHUMATh U (OPMYIUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSMU U
HEeJSIMA OOIICHHUS; SICHO, TOYHO, TPAMOTHO BbIpaXkaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX U NMHCBbMEHHBIX TEKCTAX, JABATh MOACHEHUS 0 X0y PEILICHMS 3a]ayH,
KOMMEHTHPOBATH IOJYYEHHBIN pE3yIbTarT;

eB XO0/€ O0CYXJeHMS 3aJaBaThb BOMPOCHI MO CYIIECTBY OOCYXIaeMOH TEMBbI,
npoOsieMbl, pelaeMoi 3a/ayd, BBICKA3bIBaTh HJIEW, HAIIEJICHHbIE Ha IMOHCK
pPELIEHHUsI; CONOCTABIATh CBOM CYXIECHUS C CYKICHUSAMHU JIPYTHX YYAaCTHHUKOB
nuainora, 0OHapyKMBaTh pa3iMuKe U CXOJACTBO MO3UIIMIA; B KOPPEKTHOUN popme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

e IPEJCTABIIATh PE3YJIbTAaThl PELICHUs 3aJadd, DKCIEPUMEHTa, HCCIEAOBaHUsA,
IPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh (pOopMaT BBICTYIUIEHHS C Y4E€TOM 3ajaay
MPE3EHTAlUU U OCOOEHHOCTEN ayIUTOPHUH.



CoTpyaHu4ecTBO:

e [IOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIAUBUIYATbHON
paboThl TpH peleHuH YyuyeOHBIX 3aJay; MPUHUMATH 1eJlb COBMECTHOM
JIeSITEIbHOCTH, TNIAHUPOBATh OPTraHU3aIIMI0 COBMECTHOM pabOThI, paclpeaemsiTh
BUJIbI PabOT, JOTOBApUBATLCS, OOCYXIAaTh MPOLIECC U Pe3yabTaT padOThI;
0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

e YJaCTBOBaTh B TPYNMNOBBIX (Gopmax paboThl (0OCYXKIeHHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W HWHBIC); BBINOJHATh CBOIO YacTh pabOTBI W
KOOPJIMHUPOBATh CBOM JIEUCTBHS C APYTUMHU WICHAMU KOMAaH/IbI; OICHHUBATH
KauecTBO  CBOETO  BKJIaga B OOmMHA  TPOAYKT 1O  KPUTEPHSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

3) Vuusepcanvuvie pezynamuenvie Oeticmeus, obecneuusarom @opmuposarue

CMBLCII0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusauus:

e COCTABJISITH IIJIaH, aJITOPUTM PELICHUS 3a7a4H, BRIOUPATh CIIOCOO PEIICHUS C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

e BIIAJICTh HABBIKAMH TO3HABATEIHbHOW pe(IEKCHU KaK OCO3HAHHUS COBEPIIAEMBIX
JEHCTBUNA M MBICIHMTEIBHBIX MPOIECCOB, NX PE3YyJIbTAaTOB; BJIAJIETh CIIOCOOAMU
CaMOTIPOBEPKHU,  CAMOKOHTPOJISI ~ Tpollecca ©  pe3yjabTaTa  PEIICHUS
MaTeMaTHUYEeCKOHN 3aJ1auM;

o PEIBUJICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TIPH PEIICHWW 3a/ayw,
BHOCHUTb KOPPEKTHUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
JTAHHBIX, HAWJCHHBIX OIMHUOOK, BHIIBJICHHBIX TPYIHOCTEH;

e OLICHWBATh COOTBETCTBUE PE3yJbTaTa €U U YCIOBUSM, OOBSICHSATH MPUYUHBI
JTOCTIDKCHUSI WM HEJOCTIDKCHHSI PEe3ybTaTOB JEATEIBbHOCTH, HAXOJIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KUIACC

OrnepupoBaTh MOHATUSAMU: TOYKA, MPSAMasi, IIIOCKOCTb.

[IpyMEHSATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HHUX TNPU PEHICHUU
reOMETPUYECKHX 3a]1aY.

OnepupoBaTh MOHATUSMU: HAPALICTBHOCTh U TMEPIEHANKYISIPHOCTh MPSIMBIX H
IIOCKOCTEH.

KnaccupunmpoBath B3aUMHOE pACHOJIOKEHUE TIPSAMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.



OmneprpoBaTh MOHATUSAMU: ABYTPAHHBIM yroil, TpaHH ABYTPAHHOTO yria, pedpo
JBYTPAHHOTO YIJIA; JIMHEHWHBIM yroJl ABYIPaHHOIO yIua; I'palycHas Mepa JBYTPaHHOTO
yria.

OnepupoBaTh  MOHATUSMU: MHOTOIPAHHMK, BBIMYKJIBIA W HEBBITYKJIBIA
MHOT'OIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, PABUJIbHBI MHOTOTPaHHUK.

Pacno3HaBaTh  OCHOBHBIE  BHMJIbI MHOTOTPAaHHUKOB  (IUpaMuia; IpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccuduimpoBaTe MHOTOIpaHHUKH, BBIOWpass OCHOBAHUA Ui KIacCHU(pUKALUU
(BBIIIYKJIBIE W HEBBIMYKJIBIE MHOTOTPAaHHUKHW; NPABWIbHBIE MHOTOTPAHHUKH; MPSIMbIE U
HAKJIOHHBIE MIPU3MBbI, TapAJIJICIICTIUIIE IbI).

OnepupoBaTh NOHATUSMHU: CEKYIIAs IIJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCIIOJIb3YSl METO/ CJIEJIOB.

CTpouTh CEYeHHs] MHOTOIPAHHMKOB METOJOM CJIEIOB, BBINOJHITH (BBIHOCHBIE)
IJIOCKUE YEPTEkKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pemarp 3a7aun Ha HAaXOXKJIEHUE T'€OMETPUYECKUMX BEJIMYMH IO oOpasuaMm WM
QITOPUTMAM, TIPUMEHSS HW3BECTHbIE AHAJIUTHYECKHME METOABI IIPpU  PEUICHUU
CTaHAAPTHBIX MAaTEMaTHYECKMX 3aJa4 Ha BBIYMCICHHUE DPACCTOSHHA MEXAY ABYMS
TOYKaMH, OT TOYKU 0 NPAMON, OT TOYKH JO IUIOCKOCTH, MEXKY CKpPEIMBAIOIIMMUCS
IPSIMBIMHU.

Pemarp 3a7aun Ha HAaXOXKJIEHUE T'€OMETPUYECKUX BEIMYMH IO oOpasuaMm WM
QITOPUTMAM, TNPHUMEHSS HW3BECTHbIE AHAJIUTHYECKHME METOABl INPHU  PELICHUU
CTaHAAPTHBIX ~ MAaTEeMaTHYECKUX  3aJad  Ha  BBIUMCIEHUE  YIJIOB  MEXKIY
CKPELIMBAIOIIMMHUCS MPSMBIMU, MEXAY NPSIMOA M TUIOCKOCTBIO, MEXKIY IIIOCKOCTSIMH,
JBYTPAHHBIX YTJIOB.

Bbruncnsate 00BbEMBI M IUIOIIAAM TMOBEPXHOCTEM MHOTOIPAaHHUKOB (MpU3Ma,
nUpaMyuja) ¢ IpUMEHEHHEM (OpMYJl; BBIUUCIATH COOTHOLICHHUS MEXKAY IUIOIAIsIMU
MOBEPXHOCTEHN, 00BEMaMU MOOOHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSIMHU: CUMMETpPHUS B MPOCTPAHCTBE; LUEHTP, OCh U IMJIOCKOCTb
CUMMETPHH; LIEHTP, OCh U MNIOCKOCTh CUMMETPUU (DUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W WHTEPIPETHPOBATH  MHMOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, MPEICTaBICHHYI0O Ha dYeprexax M
PUCYHKaX.

[IpumensaTh reoMerpuueckue (GakThl sl PEIIeHHUs CTEPEOMETPUYECKUX 3ajad,
IPEANOJIAraoMX HECKOJIbKO IIaroB PELICHHs], €CIU YCIOBUS NMPUMEHEHUS 3a/laHbl B
sBHOM (popme.

[IpumeHaTs  mpoCTEHIIME  MPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a/1aY.

[IpuBOAUTH TPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U >KU3HHU,
pacno3HaBaTh MPOSIBJIEHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

[IpuMeHATh MOJYYEHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATh pPEaJIbHbIE
CUTyallUM W IIPUMEHATh W3Y4YCHHBIE IIOHATUS B IIPOLIECCE IIOMCKA PEIICHMS
MaTeMaTHYECKU C(HOPMYIUPOBAHHON IPOOIEMBI, MOAEIUPOBATh PEAJIbHbIE CUTYallUU Ha
A3BIKE TE€OMETPHM, HCCIEAOBATh IOCTPOECHHBIE MOJEIM C  HCIOJIb30BAaHUEM



TreOMETPUUECKUX TIOHATUN U TEOpEM, allfapara ajareopsl; pemaTb NpakTUYeCKUe 3aauu,
CBSI3aHHBIE C HAXOXJIECHUEM I'€OMETPUUECKUX BEJINYMH.

11 KIIACC

OnepupoBaTh NOHATUSAMU:  UWIMHAPUYECKAs  IOBEPXHOCTh, OOpa3yIOIIUE
UWIMHAPUYECKONM MMOBEPXHOCTH; LMJIMHIP; KOHUYECKAas IOBEPXHOCTb, OOpa3yrollue
KOHUYECKOU OBEPXHOCTH, KOHYC; CpepuyecKasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccudummpoBats B3auMHOE pacojiokeHne chepbl v MITOCKOCTH.

OnepupoBaTh MOHATHUAMM: IIAPOBOM CEIMEHT, OCHOBAHHME CETMEHTAa, BBICOTA
CErMEHTA; IIAPOBOM CIIOM, OCHOBAHHME IIAPOBOTO CJOs, BBICOTA IIAPOBOTO CJOS;
IaPOBOU CEKTOP.

Bbruncnsate 00bEMBI U IJIOIAAN MOBEPXHOCTEH TN BpallleHUsl, FEOMETPUUECKUX
TeJ C IpUMEHEHUEM (HOPMYIL.

OnepupoBaTh MOHATUSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIA B CPEPY U ONUCAHHBINI
okoJ10 cepsl; chepa, BMCaHHAs B MHOTOTPAaHHUK WJIM TEJIO BPALLCHMUSL.

BbruncnsTe COOTHOLIEHUS MEXIy IUIOMIAJSMU IOBEpXHOCTEH U 00BbEMaMu
MOAO0OHBIX TEI.

N300paxxkath n3ydaembie PUTYphl OT PYKU U C MPUMEHEHHEM IPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTBHIX OOBEMHBIX
buryp: Bux1 cBepxy, COOKy, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILCHHUS.

W3BnekaTb, HHTEPOPETHPOBATH M  NpeoOpa3oBbIBaTh  MHPOPMALHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, NPEACTABICHHYIO Ha uepTexax u
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINTONHATE 1EHCTBUS CIIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOXECHHS
BEKTOpa Ha YHUCII0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHH 00J1a/1at0T.

[TpumeHsTh MpaBUiIO NMapaieaenunesaa.

OnepupoBaTh NOHATHSAMH: JI€KapTOBBl KOOPAMHATBI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJl MEXAY BEKTOpPaMH,
CKaJISIpHOE MPOU3BE/IEHUE BEKTOPOB, KOJIMHEAPHBIE U KOMIIAHAPHBIE BEKTOPHI.

Haxonute cymMMy BEKTOPOB W TNPOU3BEIACHUE BEKTOpAa HA YHUCIO, YroJl MEXIY
BEKTOpaMH,  CKaJsIpHOE  MPOM3BEICHHE, PpACKIAJbIBaTh  BEKTOp MO  JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKapTOBOM CHCTEME KOOPAMHAT.

[IpumensaTh reoMerpuueckue (GakThl sl PEIIeHHUs CTEPEOMETPUYECKUX 3ajad,
MPEANoJaralouX HECKOJIbKO IIaroB PEIICHUs, €CIU YCIOBUS MPUMEHEHHUS 3a/laHbl B
SBHOM (opme.

Pemarte mnpocreiline TeOMETPUYECKHE 3aJauyd Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/A.



Pemars 3amaun Ha AOKa3aTENbCTBO MAaTEMATHYECKMX OTHOLIEHUN M HAXOXKICHUE
reOMETPUUYECKUX BEJIIMYMH MO o0pa3uaM WIM aIroOpuTMaM, NPUMEHSs H3BECTHbBIE
METO/BbI IIPU PELICHUHU CTaHAAPTHBIX MaTEMAaTHYECKUX 3a/1a4.

[IppuMeHsATs  mpoOCTEWIIME  OPOTrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOAMTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B INPUPOJE U KHU3HH,
pacro3HaBaTh NPOSIBIEHUE 3aKOHOB FEOMETPUHU B HCKYCCTBE.

[IpyuMeHATP MOJNyYEHHBIE 3HAHUSA Ha IPAKTUKE: aAHAJIU3UPOBATh pEaJIbHbBIE
CUTyallMd W TIIPUMEHATHh HW3YyYCHHBIE TIOHATUSA B IIPOLECCE TOWCKA PEUICHUs
MaTeMaTH4eCKu cHOpMyIUPOBAHHON TPOOIEMbI, MOICTUPOBAThH PeabHbIE CUTYallU Ha
A3BIKE TE€OMETPUM, HCCIEAOBATh IIOCTPOCHHBIE MOJEIM C  HCIIOJIB30BAaHUEM
reOMETPUUYECKUX MOHATUHN U TEOPEM, annapara aireoppl; perarb MpakTUYECKUE 3a/1a4Hu,
CBSI3aHHBIC C HAXO0XKJICHUEM F€OMETPUYECKUX BEIMYHH.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanuecTBo yacos JJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3ie/ioB U TeM (uudpossbie)
Konrpoabubie | IlpakTuueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI
pecypcsl
bubmuoreka [JOK
! Beeenie B crepeomerpiio 10 https://m.edso00.ru/1c209e37
5 [IpsiMbIe 1 MJIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnmoreka [JOK
[TapaniaenbHOCTh NMPSIMBIX U TNIOCKOCTEH https://m.edso0.ru/1c209e37
3 IlepnenquKyIsIpHOCTD MPSMBIX U 12 bubnnorexa [HJOK
IJIOCKOCTEMN https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
4 VYTIbl MEXKIY TPSIMBIMU U TUIOCKOCTSIMH 10 1 https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
> Muororparict 1 1 https://m.edso00.ru/1c209e37
N bubmuorexa [JOK
6 OOBEMBI MHOTOrPAHHHKOB o 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
7 I1 : 4 1
OBTOpPEHHE: CEUCHUS, PACCTOSIHUS U yTJIbI https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
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TEMATHYECKOE INTAHUPOBAHUE 11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaunMeHoBaHHe pPa3aesioB H TeM nmudpoBLIe
Ne n/m P KonrpoJubnsie | IIpakrnyeckue (oacpp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
1
Tena pamenus 18 https://m.edsoo.ru/1¢209e37
N but6mmoreka [IOK
O6bEMEI Ten 16 2 https://m.edsoo.ru/1c209e37
BexTopsl 1 KoOpAMHATEI B IIPOCTPAHCTBE 16 2 bubmorexa HOK
p pA pocip https://m.edsoo.ru/1c209e37
[ToBTOpenwue, 0600mEeHNE, 18 1 bu6nmnoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 6 0
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HOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

KosauyecTBo 4acoB DJIeKTPOHHbIE
uudposbie
Ne Tema ypoxka Kontp IpakTuu
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
OCHOBHbIE TIOHATHUS CTEPEOMETPUU: TOUKA, MPAMasi, INIOCKOCTb,
1 npocTpancTBo. [IpaBuia n3o0pakeHus Ha PUCYHKAX: U300paKEHUS 1 1 bubmmorexa [IOK
poctp L p p pHcyHKax: p https://m.edsoo.ru/aecc77cd
MIJIOCKOCTEH, MapauieNbHBIX MPSAMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka
5 [TonsTHs: MepeceKkaronecs MmI0CKOCTH, IepeceKarouecs npsamas u 1 1 bubnmnoreka [HOK
IJIOCKOCTh https://m.edsoo.ru/2d8a9c99
3 [TonsTHS: Mepecekaronrecs MmI0CKOCTH, IepeceKarouecs npamas u 1 1 bubnmnorexka HOK
IJIOCKOCTh https://m.edsoo.ru/db685e73
4 3HAKOMCTBO C MHOTOTPaHHUKAMHU, U300pakeHHEe MHOTOTPAaHHUKOB Ha 1 1 bubnuorexa [IOK
PUCYHKaX, Ha TPOCKIMOHHBIX YEPTEKAX https://m.edsoo.ru/a63959ed
5 HauanpHbie cBenenus o kyoe U mupamuie, ux pa3BEPTKU U MOJICIIH. 1 1 bubnmnoreka [JOK
CeueHurst MHOTOTPAaHHUKOB https://m.edsoo.ru/b30dff38
6 HavanpeHbie cBeeHUs 0 KyOe U MupaMujie, UX pa3BEPTKU U MOJEIH. 1 1 bubnmnoreka [JOK
CeueHust MHOTOIPaHHUKOB https://m.edsoo.ru/3d8ffd32
7 [TonsTHE 06 aKCHOMAaTUYECKOM TOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI 1 1 bubnuoreka [JOK
CTEPEOMETPUM U CIIENCTBUS U3 HUX https://m.edsoo.ru/Occ5c4fe
8 [TonsiTve 06 aKCMOMATHYECKOM IMTOCTPOCHHUH CTEPEOMETPHH: aKCUOMBI 1 1 bubnuotexa [JOK
CTEPEOMETPUH U CIIEICTBUS U3 HUX https://m.edso0.ru/239c8ch4
9 [TonsiTre 06 aKCMOMATUYECKOM TMTOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI 1 1 bubnuotexa [JOK
CTEPEOMETPHUH U CIICJICTBUSA U3 HUX https://m.eds00.ru/65c6b106
10 [TonsiTre 06 aKCHOMATHYECKOM ITOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI 1 1 bubmmnorexa [JOK
CTEPEOMETPUM U CIIEICTBUS U3 HUX https://m.edso00.ru/258fc245
1 B3auMHoe pacnonoxeHue npsMbIx B IPOCTPAHCTBE: 1 1 bubnmnorexa [JOK
[IEPECEKAIOIINECS, ITapalIeIbHbIE U CKPEILIUBAIOIIUECS IIPSIMBIE https://m.edsoo.ru/1a2520f6
12 [TapayienbHOCTB IPSIMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE: 1 1 bubnuorexa [IOK

NapajuleIbHbIC NPSAMBIE B IPOCTPAHCTBE; MAPAJUICIIBHOCTD TPEX

https://m.edso0.ru/93ad36b3
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IIPSAMBIX

13 [TapayienbHOCTE IPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: bubnuorexa LIOK
[TapannenbHOCTh NPSIMOM U TJIOCKOCTH https://m.edsoo.ru/ee1d19b9
14 VYTIiabl ¢ COHaNpPaBIEHHBIMUA CTOPOHAMHU bubmmorexa LIOK
P P https://m.edso00.ru/9f4071b9
15 VYron Mexay NpsMbIMU B IIPOCTPAHCTBE buomorexa LIOK
Ay ip poctp https://m.edsoo.ru/fe733862
16 Yroa Mexay npsSIMbIMHU B IPOCTPAHCTBE buomorexa LIOK
Ay TP POUIP https://m.edso00.ru/2935a9a0
17 [TapannensHOCTh MIOCKOCTEN: MapasiedbHble INIOCKOCTH bubmmorexa LOK
P +11ap https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapajIeIbHBIX TUIOCKOCTEH bubmxorexa LTOK
p https://m.edsoo.ru/e504d656
19 [Tpocreiimme mpoCcTpaHCTBEHHBIC (PUTYPBI HA TUIOCKOCTH: TETPadIp, bubnmnoreka [HOK
KyO, mapasieenurnen https://m.edsoo.ru/4a28dc02
bu6nuorexa [IOK
20 IT i
OCTPOCHHE CEHEHIH https://m.edsoo.ru/1d434d0f
bu6anoreka LIOK
21 IT i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
99 KonrtponbHas padora no reme "[IpsiMble 1 IIIOCKOCTH B bubmuoreka [JOK
npoctpaHcTse. [lapamiensHOCTh NPSIMBIX U MIIIOCKOCTEN" https://m.eds00.ru/9a0a%e56
93 [IepneHMKyYISPHOCTD NPSMOM U INIOCKOCTH: IEPIEHIUKYIISIPHBIE bubnuoreka [JOK
MIPSIMBIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6as5d
24 [IpsiMbie mapasnienbHbIe U IEPIEHINKYISIPHBIE K TITIOCKOCTH bubnmorera LHOK
P P PHCHARIYIVP https://m.edsoo.ru/0ac11c95
25 [IpsiMble mapasnienbHbIe U EPIEHIUKYISIPHBIE K MTTIOCKOCTH bubmmoreka LIOK
p P PHCHAMKY A https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYIIPHOCTH TPSIMOM U TITIOCKOCTH buomorexa LIOK
P PHCHAMIY A p https://m.edsoo.ru/f85bfc46
. bubmuorexa [{OK
27 [Ipu3HaK nepneHANKYISIPHOCTH TIPIMOM U TNTIOCKOCTH

https://m.eds00.ru/79165d15



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15

bubnunoreka LIOK

28 Teopema o psIMOi EPIICHIUKYISIPHON MIIOCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o mpsMOM NMEPICHANKYISAPHOHN MIIOCKOCTH bubmmorexa [IOK
https://m.edsoo.ru/bd3745f8
30 Teopema o npsiMoii NEpIECHIUKYISPHOM MIIOCKOCTH bubnmorera LHOK
https://m.edsoo.ru/7d18834b
31 [IepnieHUKYISp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKH J10 TUIOCKOCTH, bubnuorexa LIOK
paccTosHuE OT IPSAMOM J10 TNIOCKOCTH https://m.edso0.ru/33c477d3
39 [lepneHuKyIsp ¥ HAKJIOHHBIE: PACCTOSHHUE OT TOYKH J10 TUIOCKOCTH, bub6nuoreka [JOK
paccTosIHUE OT MPSAMOM JI0 TUIOCKOCTH https://m.edsoo.ru/66fefadd
33 [lepnenauKynsip U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 TJIOCKOCTH, bubnmnoreka [HOK
paccTosHuE OT MPSAMOM JI0 TIOCKOCTH https://m.edsoo.ru/a5b7b8e3
34 [lepneHauKysip U HAKJIOHHBIE: PACCTOSHUE OT TOYKH J10 TUIOCKOCTH, bubnmnorexka HOK
paccTosHuE OT MPSAMOM JI0 TJIOCKOCTH https://m.edsoo.ru/dbee22bc
35 VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM U TUIOCKOCThIO bubamorexa LOK
https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN YIroJl, JMHEHHBIN Yrojl ABYTPaHHOIO yIia bubmmorexa LOK
https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBIN yTroJl, JMHENHBIN Yrojl ABYTPaHHOTO yIJia bubmmorexa LOK
https://m.edsoo.ru/c7c777ed
38 [TepneHUKYISIPHOCTD MJIOCKOCTEH: MPU3HAK MEPIICHIUKYISIPHOCTH bubnmnoreka [JOK
JIBYX TJIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [lepneHuKyISIPHOCTD MIOCKOCTEMN: MPU3HAK MMEPIIEHIUKYISIPHOCTH bubmmoreka [JOK
JIBYX TIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHuKyISIPHOCTD MJIOCKOCTEMN: MPU3HAK MEPIIEHIUKYISIPHOCTH bu6muoreka [JOK
JBYX TJIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 TeopeMa 0 TpEX nepHeHAUKYIIApax bubmmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepneHIUKYISIpax bubmmorexa [JOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepneHIUKYISIpax bubnuoreka [JOK
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https://m.eds00.ru/9f246736

Kontposbnas padota mo temam "lleprneHAUKYIIPHOCTh IPSMBIX U

bubnunorexa LIOK

44 .
rockocTeil" u "Y bl MeXAy NPSAMBIMHU U IJIOCKOCTSIMU" https://m.edso0.ru/5b971ef3
[TonsiTie MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA,
45 BBINYKJIBIC U HEBBIMYKIILIC MHOTOTPAaHHUKHU; Pa3BEPTKA bubmmorexa [JOK
y Y P > pasaep https://m.edso0.ru/2d24e873
MHOTOTpaHHHUKA
46 IIpu3ma: N-yronpHas Npu3Ma; rpaHd U OCHOBAHMS IPU3MBIL; IIpsMas U Bu6mumoteka [JOK
HAKJIOHHAS MPU3MbI; OOKOBAs U MOJIHASI IOBEPXHOCTH MPU3MBI https://m.edsoo.ru/b4ad63ad
47 [Tapannenenunen, npsaMOYTroJIbHbIN AapaICJICIUIE] U €0 CBOMCTBA bubmorexa LHOK
p - PAMOYT P https://m.edsoo.ru/8a7be683
[Mupamua: N-yrojapHas nUpaMuia, TpaHu 1 OCHOBAHUE TUPAMUJIBL;
48 OOKOBas U TIOJTHAS TIOBEPXHOCTh MHUPAMUJIBI; TPABHIIbHAS U bubmorexa LHOK
. P P 1P https://m.edsoo.ru/fblcd0a5
yceu€HHas mupaMua
[TpaBWIbHBIE MHOTOTPAHHUKH: ITOHSTHE MPABUIBHOTO
49 MHOTOTPaHHUKA; TIPABHIIbHAS TIPU3Ma U NIPABHIIbHAS TUPAMU/IA; bubmorexa HOK
p - 1P P p . p ’ https://m.eds00.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAS MTUPAMUJIA U PABUIIBLHBIN TETpadap; KyO
50 [IpencraBieHue o NpaBUIbHBIX MHOTOTPAHHUKAX: OKTadIp, bu6muoreka [JOK
JIOZIEKA3IP U UKOCAdAP. https://m.edsoo.ru/a0fdd5bf
CumMMeTpHs B MPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIHHO TOYKH,
51 MPSIMOM, TUIOCKOCTH. DIIEMEHTHI CHMMETPUHU B TUPAMUIAX bubmmorexa [TOK
P ’ ' P P ’ https://m.edsoo.ru/b9e777d9
napajuieJienumneax, NpaBUuiIbHBIX MHOTOTPAaHHUKAX
52 Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, TUAroHalH, yIIIbl brbmmorexa [TOK
P - beopa, > YT https://m.edsoo.ru/6cdbecef
[Tnomanp 60K0BOM MOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSAMOM
53 MIPU3MBI, TUTONIAh OCHOBAHHM, T€OpeMa 0 OOKOBOM MOBEPXHOCTH bubmmorexa [JOK
p o a - Te0P p https://m.edso00.ru/37d84157
MIPSIMOM TTPH3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABHIILHOMN
54 MUPaMU/IBI, TEOpPEMa O TIOMAIH OOKOBOM MOBEPXHOCTH YCEUEHHOM bubmmorexa [JOK
PAMHIb, TEOp tmat P y https://m.eds00.ru/5603e30b
TTAPAMH/TBI
bubnmoreka [JOK
55 Kontponbnas padota mo teme "MHOrorpaHHUKH" A

https://m.edso0.ru/a95f5c04
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bubnunoreka LIOK

o Honsrue 06 0breme . https://m.edsoo.ru/7ad0020b
N but6mmoreka [IOK
S OnEm nHpavi b . https://m.edso0.ru/235171b3
N but6mmoreka [IOK
>8 ObbEm nupai AL 1 https://m.edsoo.ru/f47dfefd
) bubnuorexa [IOK
> OOnEm Mupamu et . https://m.edso0.ru/79c10312
N bubmuorexa [JOK
00 OnEm nHpavi b . https://m.edsoo.ru/2faadc3f
N bubnuorexa [IOK
61 Omem mpusMe! ! https://m.eds00.ru/79853608
N bu6mmoreka IIOK
2 1
6 Onem mpusME! https://m.edso0.ru/1e053890
N bu6mmoreka [IOK
63 ObEm mpu3MEI . https://m.edsoo.ru/482d3f51
" .. " bu6nuorexa [IOK
64 KonrtponbHas padora no teme "OO0bEMBI MHOTOIPaHHUKOB 1 https://m.edsoo.ru/28a6573¢
65 IToBTOpenue, o6o0meHne cuctemaru3anus 3HaHui. [loctpoenue 1 bu6muoreka [JOK
CEYCHMI B MHOTOI'PaHHUKE https://m.edsoo.ru/098bedad
[ToBTOpeHme, 06001IeHNEe ccTeMaTH3alus 3HaHUi. Berancienue
66 ACCTOSIHUH: MEXIY JBYMS TOYKaMH, OT TOYKHU JIO0 MPSMOM, OT TOUKH 1 bubmorexa [JOK
P ) Ay ARy ’ Ao TIp ’ https://m.eds00.ru/f7792ba9
710 TUIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMUCS TTPSIMBIMU
bubnunorexa LIOK
o7 Hrorosas korTpobHas padota . https://m.edsoo.ru/b9146bc0
[ToBTOpeHme, 06001IeHNE ccTeMaTH3alus 3HaHU. Berancienue
68 TJI0B: MEXKIY CKPCIIMBAIOIMMMUCS IIPSIMBIMH, MEKIY IIPSIMON U 1 bubmorexa [JOK
y ' Ay CRpett B P ’ Ay TP https://m.eds00.ru/56765e8b
IJIOCKOCTBIO, JIBYTPAHHBIX YIJIOB, YIJIOB MEXTY TUIOCKOCTSIMH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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ITOYPOYHOE IVTAHUPOBAHMUME 11 KJIACC

KoaunuyecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka Koutp IMpakTuyeck
Bcero o0pa3oBaTejbHbIE pecypchl
padoTshI padoThI
1 Cdepa u map: HeHTp, paanyc, TuaMeTp; TUIOMIAlb TOBEPXHOCTH 1 1 bubmmoreka [JOK
cdepsl https://m.eds00.ru/0341bc2b
5 B3aumHoe pacnonoxenne chepsl U TUIOCKOCTH; KacaTeabHast 1 1 bu6muoreka [IOK
TUTOCKOCTB K cepe. https://m.edsoo.ru/bed12a43
bubmuoreka [IOK
3 N3o6paxkenue cdepsl, mapa Ha mtockoctu. CeueHus mapa 1 1 https://m.edSO(I)_.Iru/b015f7f2
[Tnomane chepsr. 1
O6o6maromuit ypok no teme «lllap u cdepa» 1 1
° Honsie wmtiizpa. 1 ! ]r?tlffsn/P/Ir?wT:c;(;cL)[ :3/12054b8c1
7 Hunuaap: ocHoBaHUS 1 OOKOBasi MIOBEPXHOCTbh, 00pa3yoIas u 1 1 bubnmnoreka [JOK
OCh; TUTOIIAh OOKOBOM U MOJTHOW MTOBEPXHOCTHU https://m.eds00.ru/188f6216
N306paxkenne nuauHApa Ha MI0CKOCTU. Pa3BépTka muIuHApa.
8 Ceuenus nunuHApa (TIOCKOCTHIO, MapalljiebHON UITn 1 1 bubnmorexa LOK
i — https://m.edso0.ru/016e25eb
9 Pemenue 3a1ay Ha BRIYHMCIIEHUE TUTOMIAIN TTOBEPXHOCTH 1
UIHH]IPA.
10 Konnueckas moBepXHOCTh, 00pa3yronie KOHUIeCKOU 1 1 bubnuoteka [JOK
MMOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKON MTOBEPXHOCTH https://m.edso0.ru/c94ba09b
11 Konyc: ocHoBaHMe u BepinHa, 00pa3yronias 1 0OCh; IUIOMIAlb 1 1 bubmuorexa [IOK
OOKOBOM W MOJTHOM MMOBEPXHOCTH https://m.edso00.ru/897dd3b2
12 Pemenue 3a1ay Ha BeIYHMCIICHUE TUTOMIAAHN TIOBEPXHOCTH KOHYCA.
13 Y ceu€HHBIN KOHYC: 00pa3yrolne 1 BbICOTa; OCHOBAHUS U 1 1 bubnuotexa [JOK
0OOKOBast MOBEPXHOCTh https://m.edsoo.ru/1468bab3
14 N3o00pakeHne KOHyca Ha MIIOCKOCTH. Pa3BépTka KoHYyCa. 1 1 bubmuoreka [IOK

CeueHust KoOHyca (TUIOCKOCTBIO, TTApaJIJICIbBHOW OCHOBAHUIO, U

https://m.edsoo.ru/Obdelbe8
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IJIOCKOCTBIO, IPOXO/ASIIEH uepe3 BEpIINHY)

15 KomMOuHamust Tes BparieH!s 1 MHOTOIPaHHUKOB buomorexa LIOK
https://m.edsoo.ru/3cef10e5
16 MHororpaHHUK, ONMCaHHBIA 0KOJIO cepsr; chepa, BMcaHHAS B bubmmoreka [JOK
MHOTOTPaHHUK WJIM B TEJIO BpPaIlICHUS https://m.eds00.ru/0b136158
17 KonTpoubnas padora Nel «Tena BpameHus»
18 Pa3nble 3aaun Ha MHOTOIPaHHUKHU U TeJla BpallleHusl.
i . N bubnuotexa [JOK
19 [Tonsitue 06 06béMe. OCHOBHBIC CBOHCTBA 0OBEMOB TEIl https://m.e dsog)—.[ru 126a03fh7
" bubnmnoreka HOK
20 OOBEM A Apa https://m.edsog)_.[ ru/5513d87b
21 O0BEM IuIMHApa
22 O0BéM KoHYCa
23 O0BéM KOHYCa
24 Pa3nble 3a1aun Ha HaxOXKIeHHE 00bEMOB IMJIMHPA U KOHYCA.
25 Pa3nble 3a7aun Ha HAXOXKEHUE 0OBEMOB IIMIMHPA U KOHYCA.
26 KontpoabsHasi padora Ne2 «O0beM MIITUHIPA U KOHYCa»
N bubnuoteka [JOK
27 OOBEM mapa. https://m.edsocI)_.[ru/d189bde2
28 O06béMm mapa.
29 O0BeM IapoBOTO CErMEHTA, IIIAPOBOTO CJI0S, CEKTOpa.
30 O0beM IapoBOro CErMEHTA, MIAPOBOTO CIIOsI, CEKTOPA.
31 [Tnomank chepsl.
39 [Tono6ubIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXKTY bubnmnorexa [JOK
TJIOMIAIIMU TTIOBEPXHOCTEN, 00BbEMaMU MOJOOHBIX TET https://m.edsoo.ru/810cfleb
33 Paznble 3aaun Ha HAXOXKEHHE 0ObeMa IIapa U IUIOMAIH
cdepsl
" KonTposbHas padora Ne3 1o treme «O0beM mapar BuGmorexa LIOK

https://m.edso0.ru/4a33a8ab
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but6mmoreka [IOK

35 BexTop Ha MJI0CKOCTH U B POCTPAHCTBE https://m.edsoo.ru/5caefclb
36 CrnoxeHue 1 BHIYUTAaHHE BEKTOPOB bubmmorexa LOK
https://m.edsoo.ru/23f4f089
37 YMHOXEHHEe BEKTOpa Ha YHUCIIO bubmmorexa [JOK
https://m.edsoo.ru/dee379eb
38 Pa3nosxenue BekTopa 1o TpéM HEKOMILIAHAPHBIM BEKTOPaM. bubmmoreka [JOK
[IpaBuno napaiuenenunena https://m.edsoo.ru/a28fd74e
39 Pemenue 3agay, cB3aHHBIX C TPUMEHEHUEM MPABUII ACHCTBUM C bubnmnoreka [HOK
BEKTOpaMHU https://m.edsoo.ru/5a827900
40 KoopannaTHO-BEKTOPHBINA METO/I IIPU PELICHUU bubmuorexa [JOK
reOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/d3alfe30
41 KoopauHnaTHO-BEKTOPHBII METO/ P PEIICHUN
FeOMETPUUECKUX 3aau
42 KonTposbnas pabora Ned «BekTopbl B IpOCTPaHCTBEN
43 [IpsiMmoyronpHas cucTeMa KOOPAUHAT B MPOCTPAHCTBE. bubmmorexa [TOK
https://m.edsoo.ru/48db7058
44 Koopaunats! BekTopa. [Ipocreiimue 3a1aum B KOOpAUHATAX
45 [Ipocreitmme 3agaun B KoOOpAMHATaX
46 VYron mexay BekTopamu. CKaIipHOE MPOU3BEACHHE BEKTOPOB bubmorexa LOK
https://m.edsoo.ru/725¢effc4
47 CkansipHO€ MPOU3BE/ICHUE BEKTOPOB
48 Brruncnenue yrioB Mex1y NPSIMbIMH U TUIOCKOCTSIMU bubmmorexa [JOK
https://m.edsoo.ru/8efbe78e
49 Brruncnenue yriioB Mex 1y NPSIMbIMH U TUIOCKOCTSIMU
50 Kontpoabsnasi padora NeS "Koopnunatsl B mpocTpaHcTse” E::S;Wﬁ::éigg/ﬁ?c 92fC5
51 [ToBTOpEHUE . AKCHOMBI CTEPEOMETPHUHU. E;ISSH/I//I;T:;(;?PUE7 80ba5d
59 [ToBTopenue. [TapamienbHOCTE MPSAMBIX MPSAMOM U INIOCKOCTH. bubmmoreka [JOK

CxpeluBarommecs mpsmbie.

https://m.edsoo.ru/078cd184
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53 [ToBTopenue. [TapamienbHOCTh MIIOCKOCTEH. 1

54 [ToBrOopenue. IlepneHIUKYIAPHOCT IPSIMOU U IIJIOCKOCTH. 1 bubnuorexa [IOK
Teopema 0 Tpex nepHeHIUKYIsApax. https://m.edsoo.ru/7491efe0

55 HOBTopeHI/ie. JByrpanubiii yroi. IlepneHiukynsipHOCTh 1 bu6muoreka [IOK
IIJIOCKOCTEM. https://m.edsoo.ru/4dffda97

56 Muororpannuku. [Inomaamu ux MOBEpXHOCTH.

o7 MHororpanHuky. [1nomany ux MoBepXHOCTH.

58 Tena Bpamenus. [Lnomanm nx ceueHus.

59 [ToBTOpenue, 06061IeHNe U cucTeMaTH3anus 3HaHuil. OCHOBHBIE 1 bubnmnoreka [HOK
burypsl, paKThl, TEOPEMBI Kypca CTEPEOMETPUN https://m.edsoo.ru/74b2ad91

50 [ToBTOpenue, 06061IeHNe U cucTeMaTh3anus 3HaHuid. OCHOBHBIE
burypsl, paxThl, TEOPEMBI Kypca CTEPEOMETPUN

61 HroroBasi KOHTpOJILHAsI padoTa 1 Eﬁggﬁ&fgg)?ﬁic Dadfe

62- [ToBTOpeHue. Penienrie reoMeTpUUECKUX 3a7a4 U3 3 bubmuoreka [JOK

64 TPEHUPOBOUYHBIX BapuanTtoB EI'D https://m.edsoo.ru/f465d10e

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHE

OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1.Yueonuk: I'eomerpus. Yueobnuk ansa 10-11kin. Aranacsu JI.C. u qp. M.,
[Tpoceemenue, 2024

2. Pabouas terpanp. ['eomeTrpus. 10 knace. 11 knace. bazoBeiii/mpoduiibHBIM
ypoBenb. YMK Atanacsu JI.C. u np. M., [Ipocsemienue, 2024

3. Aunakruueckue marepuansl.l eomerpus. 10,11 kmace .b.I".3uB. M.,
IIpoceenienue, 2024

4. Kontponbnbie padoTsl .I'eometpus . 10-11 kmacc. M.A.Muenckas. M.,
[Ipocsemienne, 2024

MATEPHUAJIbI 1JIAA YUUTEJIA

YMK JI. C. AtanacsiH u ap.

Ne Ha3Banue meroan4eckou
JIUTEPaTypbl
n
n
1 COopHHK pabodHX IPOrpaMm Mo ajaredpe U HayajgaM MaTeEMaTUYECKOTO

ananm3a 10-11 kmaccel. T.A. Bypmuctposa. 2021

I'eometrpust 10-11. Yuebnuk qst 10-11 knaccoB. Atanacsu Jl.c, u np.
IIpocBenienne, 2024

['eometpust 10-11 kiacc. Metonuueckoe mocodue i yuurens. M.,

IIpocBenienne, 2024

[Toypounsie pazpabotku 1o reometpun-10. SAposenko B.A.2022

N3yuenne reomerpun B 10-11xn. Caaksan C.M, byty3os B.®. 2021

[Toypounsie pa3zpabotku 1o reomeTpun-11. SAposenko B.A.2022

['eometpus 10-11ku. [loypounsie pazpaboTku k yueoHuKy I'eomerpus 10-

11, AtanacsuJI.C. u gp. 2023

~ O O w N

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

MHTEPHET

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




KPUTEPUHU OLNEHKH YCTHBIX U IINMCBbMEHHBIX PABOT

OHCHKa YCTHBIX OTBCTOB YUAIIIUXCA

OtBeT OLICHMBAETCSI OTMETKOM «5», CCJIM YUCHHUK!

®10JIHO PACKPBLI COJIEpKAaHNE MaTeprualia B 00beMe, PeyCMOTPEHHOM
MIPOTPaMMON 1 YI€OHHKOM; U3JI0KUIT MaTEPHAl TPAMOTHBIM SI36IKOM B
ONPEAEICHHON JIOTUYECKOH MOCIIEI0BATENIBHOCTH, TOYHO UCTIOJIb3YS
MaTeMaTUYECKYIO TEPMUHOJIOTHUIO U CUMBOJIUKY;

®[IPABUJILHO BBIMOJHUI PUCYHKH, YEPTEKH, TPA(QUKHU, COIMYTCTBYIOIUE OTBETY:

IIOKa3aJl yMCHUE WILTIOCTPUPOBATh TEOPETUUCCKUE TTOJIOKCHHUS KOHKPETHBIMU
IPUMEPAMH, IPUMEHSATH X B HOBOM CUTYaIlUH IIPH BBITOJTHCHUH MPAKTHYIECCKOTO
3aaHUS;

SIIPOACMOHCTPUPOBAI YCBOCHHC PAHCC N3YUYCHHBIX COITYTCTBYIOIIHNX BOIIPOCOB,
C(l)OpMHpOBaHHOCTB u YCTOﬁqHBOCTB HCIIOJIB3YCMBIX IIPH OTBCTC YMGHI/If/'I u
HAaBBIKOB,

®0TBEYAJ CAMOCTOSATENBHO 0€3 HABOISALIMX BOIMPOCOB YUUTENS. BO3MOXKHBI
OJIHa JIB€ HETOYHOCTH IPHU OCBELIEHUU BTOPOCTENEHHBIX BOIIPOCOB WJIU B
BBIKJIAJIKAaX, KOTOPbIE YUYEHUK JIETKO UCIIPABHII IO 3aMEYAHUIO YUUTEIIS.

OTBET OLICHUBAECTCA OTMETKOU «4», €CIIM OH YAOBJIETBOPSIET B OCHOBHOM

Tp€6OBaHI/I}IM Ha OTMCTKY ((5)), HO ITPpH 5TOM HUMECCT OJIMH U3 HCAOCTATKOB!:

®B M3JIOKEHUHN JIOMYIICHBI HEOOIbITNE TPOOEIIbl, HE NCKA3UBIIIHE
MaTEMaTUYECKOE COJCPKAHNE OTBETA: JIOMYIIEHBI OJIMH-/BA HEI0YETa IIPU
OCBEIICHUH OCHOBHOTO COAEPKAHUS OTBETA, UCIIPABJICHHBIC IO 3aMEUYAHUIO
YUUTEJIS:

e IONYIICHBI OlIMOKa WK 00Jiee ABYX HEIOUYETOB MPU OCBEILICHUU
BTOPOCTENEHHBIX BOMPOCOB U B BBIKJIAJIKaX, JIETKO UCIIPABIICHHBIC 110 3aMEYaHUIO
YUUTENS.

OtmeTKa «3» CTaBUTCA B CIECAYIONIUX CIydasx:

®HETIOJIHO WJIU HETOCJIEA0BATEILHO PACKPHITO COJIEpKaHNE MaTepualia, HO
MoKa3aHo o0I1iee MOHUMaHuEe BOIIPOCa U MPOJIEMOHCTPUPOBAHBI YMEHUSI,
JIOCTaTOYHbIC JJIsl JATBHEHIIIEr0 YCBOCHHS TPOTPaMMHOT0 MaTepuaia
(ompenenennbie « TpeboBaHMSAMU K MATEMAaTHUECKON MOATOTOBKE ydanuxcs'");

® IMEJIUChH 3aTPYAHCHUS WM JTOMYIIEHBI OMUOKY B ONPEICTICHUHN TIOHSITHI,
HCTOJIb30BaHUM MaTeMaTUYE€CKON TEPMHUHOJIOTHH, YEPTEkKaxX, BHIKIAIKAX,
WCIIPABJICHHBIE MOCJI€ HECKOJIBKUX HABOJSIIINX BOIPOCOB YUHUTEINS YUEHHUK HE
CIIPABUWJICS C MPUMEHEHUEM TE€OPUU B HOBOUM CUTYAIUU MIPHU BHITIOJTHEHUHN
MPAKTUYECKOTO 3aaHusl, HO BBITIOJTHIII 3aJ[aHUs 0053aTEILHOTO YPOBHS CJI0KHOCTH
110 JAHHOW TeMeE MPU 3HAHUHU TEOPETUUECKOr0 MaTepuaa BbIsBICHA HEI0CTATOYHAS
c(hOpPMHUPOBAHHOCTh OCHOBHBIX YMEHUN U HABBIKOB.



OTMeTKa «2) CTaBUTCS B CICAyOmuXx ciay4dadax:

®HE PacCKpbITO OCHOBHOE COZIEp)KaHUE yueOHOIro MaTepuaa; OOHapy)eHO
HE3HaHWE WM HETIOHMMaHUe YYEHUKOM OOJbIIei nuiu HanOoJiee BaXKHON 4acTu
y4eOHOro MaTepHana;

® TOITYIICHBI OINOKH B OIIPCACIICHUHU ITOHATHA, IIPU UCIIOJIb30BAHUU
MaTEMaTHYECKOM TCPMHUHOJIOTHH, B PUCYHKAX, YCPTCIKAX HUIIH Fpa(I)I/IKaX, B
BBIKJIaJIKaX, KOTOPBIC HC UCIIPABJICHBI ITOCJIC HCCKOJbKHUX HABOIAIINX BOIIPOCOB
YUUTCIIA,

® A TAK)KE YUCHHK OOHAPYKUJI TIOJIHOE HE3HAHUE U HEMTOHMMAHUE U3y9aeMOro
y4eOHOTO MaTepuaia Wik He CMOT OTBETUTh HU Ha OJIWH U3 MOCTaBICHHBIX
BOITPOCOB IO U3y4aeMOMY MaTepHaly.

O]_IGHKEI IMNCBbMCHHBIX KOHTPOJIBHBIX pa60T yqamuxcsa 110 MaTCMAaTHUKE

OTtMeTKa «5» cTaBHUTCS, ECIIN:

Opa60Ta BBITTIOJIHCHA ITOJIHOCTBIO,

®B JIOTUYECKUX PACCYXICHUAX U 0O0OCHOBAHUU PEIICHUS HET MPOOEIOB U
OIIHOOK;

®B PEIICHUU HET MAaTEMaTHYECKUX OITUOOK (BO3MOKHA OJJHA HETOYHOCTb,
OTIHCKA, HE SBJISIOMIASCS CIEACTBUEM HE3HAHUS WJIM HETIOHUMAaHUS Y4€OHOTO
Marepuana).

OtMeTKa «4» CTaBUTCS, €CIIU:

epaboTa BHITIOJIHEHA MMOTHOCTHIO, HO 000CHOBAHUS IIArOB PEIICHUS
HEJ0CTATOYHBI (€CJIM yMEHUE 000CHOBBIBAThH PACCYKIACHUS HE SIBISIOCH
CHeIMaIbHBIM 00BEKTOM MPOBEPKH);

e IOTTyIICHA OJIHA OIIMOKA WJIM JBa TPU HEl0UeTa B BHIKJIAIKAX, PUCYHKAX,
yepTrexax win rpadukax (eciu 3TH BUbI pabOTHI HE SIBISUTUCH CIICIIHATbHBIM
00BEKTOM MTPOBEPKH).

OTMeTKa «3» CTaBUTCS, €CIIH:

e IOIyIIEHBI O0Jiee OIHOM OMMOKH UK 0oJiee ABYX-TPEX HEJOUETOB B
BBIKJIAJIKAX, YepTeKax Wi rpadukax, HO yqalluiics BiaaeeT 00s3aTebHbIMU
YMEHUSIMU 110 IPOBEPSAEMOM TEME.

OTMeTKa «2» CTaBUTCS, €CIIU:

® TOMMYIICHBI CYIICCTBCHHLIC OH_II/I6KI/I, ITOKa3aBIIHNEC, YTO yanleICH HEC BJIaACCT
00s13aTeILHBIMU YMCHHUAMU 110 I[aHHOI\/’I TEME B MOJHOM MEPE;

ea TaKKe paboTa Mokaszana MoJIHOe OTCYTCTBUE Y yUaIIerocs: 00s3aTenbHbIX
3HAHWI U YMEHUI IO MPOBEPSAEMOI TEME WM 3HAUYUTEIbHAS YacTh pabOThI
BBIIIOJIHEHA HE CAMOCTOSITEINIBHO.



[Tpumeuanue. Pemenue 3agaun cuntaercst 6€3yMnpedHbIM, €CIl MPaBUIbHO

BbIOpaH croco0 peleHus, CaMo pelieHre COMPOBOKIACTCSI HEOOXOTUMBIMU
O0O0BSICHEHUSIMH, BEPHO BBITTOJHEHBI HY)KHbBIC BRIYHUCIICHUS U PEOOPA3OBAHHS,
MIOJTyYEeH BEPHBIN OTBET, OCIICIOBATEIHHO M aKKYyPATHO 3aIMCaHO PEIICHHE.



CHucoxk HTOroBbIX IMJIAHUPYEMBIX PE3YyJbTAaTOB

I'eomerpus 10 kiaacc

Hpniaoxenne 1

[Inanupyemble pe3ynbTaThl Ha KOHEIl Y4eOHOro rojia Oranbl Crioco0bl O11eHKH
(dbopmupoBaHus
HN306paxkars NpsAMYIO U INIOCKOCTh HA PUCYHKE . OxTs6pb [TocTpoenue yepTexka Mo yCIOBHUIO.

PacnozHaBaTh MHOTOIPaHHHUKH, TUPAMHUY, KyO, HA3bIBATh UX IJI€MEHTHI .

JlenaTh pUCYHOK KyOa, MUPaMH/Ibl, HAXOJIUTh OIIMOKN B HEBEPHBIX
H300paKCHUSIX .

Hcrnonp30BaTh ISl TOCTPOCHUS CEUYCHUSI METO/T CJIEJIOB, KPAaTKO
3aMMChIBATh MIAaTA TMTOCTPOCHUS CSUCHHUS .

Pacno3naBaTh BUJ CEUCHUS U OTHOIIIEHUH, B KOTOPBIX CEUYCHUE JIETUT
pebpa Kyba, HaXOIUTh MJIOIAAb CEUCHHUS .

Hcnoan30BaTh 110100M€ TIPU PEIICHUH 3a/1a49 Ha TOCTPOSHUE CECUCHUM .

Pemenne 3a1a4 y 10CKH.

VY CTHBIE OTBETHI HA YPOKE.
CamocrosrenbHble padOThI.
PaboTel Ha TOTOBBIX YepTEKAX.
KonTponbhas padbora

IlepeuncasaTh BO3MOXHBIE CIIOCOOBI PacoIo-
JKEHUs IBYX NPSMBIX B IPOCTPAHCTBE,
WUTIOCTPUPOBATH UX HA IIPUMeEpax .

JaBaTh onpeaesieHHe CKPEIIUBAIOIIMNXCS
OpsSIMBIX, (POPMYIHUPOBATH MPU3HAK CKPEIIH-
BaIOIUXCs NPAMBIX U IPUMEHSTh €r0 IIPpU
pellIeHnH 3a1ay .

PacnoznaBaTth npu3My, Ha3bIBaTh €€ JIEMEH-

ThI .

Jlexabpb-sHBaph

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

VY CcTHBIE OTBETHI HA YPOKE.
CamocrosrenbHble padOoThI.
PaboTh! Ha rOTOBBIX YepTekKax.
KonTponbnas padbora




CTpouTh CEYeHUs NPU3MBI Ha TOTOBBIX
yepTrexax.

IlepeunciasiTh BO3MOXXHBIE CIIOCOOBI B3AUMHO-
IO PACIIOJIOKEHUS NPSIMOU U IIJIIOCKOCTH

B IPOCTPAHCTBE,

JlaBaTe onpeaesieHre I1apajuIeIbHOCTH

MPSIMOU U TNIOCKOCTH.

PopMyaHpPOBaATh NPU3HAK [AaPaAJUICILHOCTH
OpsIMOM M TNIOCKOCTH, YTBEPKIAECHUE O MPSIMOU
nepecevyeHns AByX IIIOCKOCTENU, NPOXOIAINX
yepes NnapajuleiIbHbIC MPSIMBIE.

Pemiare nnpakTHdeCcKue 3aa4u Ha IIOCTPOCHUE
CEUYECHU MHOTOIPaHHHUKA.

OO0BACHATH Cllyyad B3aUMHOI'O PaCHOJI0XKEHUS
IJIOCKOCTEH .

JIaBaTl) onpeaeJaeHmue rnapajjiCabHbIX HJ'IOCKOCTGFI;

. Mcnoab30BaTh NIpU3HAK NApaljIeIbHOCTH JABYX IJIOCKOCTEN, CBOMCTBA
napajuieNIbHBIX INIOCKOCTEN IIPU PEIISHNH 3a]1a4 Ha IOCTPOEHUE .

3HaTh, UTO HAa3bIBAETCS NapaJUIEIbHbIM MPOSKTUPOBAHUEM U KAK
BBITIOJIHSIETCS IPOEKTUPOBaHNE (PUTYp HA MIIOCKOCTh.

HN3o006pakaTh B napajuyieIbHON MPOEKIIUN PA3JIUYHBIE TEOMETPUYECKHE
urypsr .

Hcnonb3oBaTh Npu pellIeHUN 3a4a4 Ha MOCTPOEHHUE CEYEHU M TTOHSTUE
napajjieJIbHOCTH, MPU3HAKN U CBOMCTBA MapaJuieJIbHbBIX MPSIMbBIX HA
IJIOCKOCTH

JlaBaThb onpeaejaeHue IEPHCHINUKYIPHBIX NPAMBIX U IIPIMOU,
NEPIICHIUKYJIISIPHOMN

deBpaiib - MapT

ITocTpoeHue yeprexa 1o yCiIoBUIO.
Pewenue 3ana4d y 1OCKH.




K IJIOCKOCTH.
HaxoauTh yriibl MEXy CKPEIIMBAIOIIMMUCS NPSIMBIMH B KyOe U TUpaMU/Ie.

DopMyIUPOBATH NIPU3HAK NEPIECHANKYIAPHOCTH IIPSAMOI U INIOCKOCTH,
OPUMEHSTH €TI0 Ha MPAKTUKE: OOBACHSIThH IEPHEHIUKYIISIPHOCTE pebpa
Ky0a 1 iuaroHajm ero rpaHy, KOTopasi €ero He COAepI>KUT, HaXOIUTh
JUTUHY IMaroHajiv Kyo0a . BBIMUCIATh BBICOTY MPAaBHIIbHOM TPEYTOJILHOMU
U MIPaBUJILHOM YETHIPEXYTOJIBHON NUPaMU/I IO JIITHHAM pEoep .
PemiaThb 3a71a4n Ha BBIYMUCIICHUS, CBSI3aHHBIE C MIEPIICHIUKYISIPHOCTBIO
OpPsSAMOM U INIOCKOCTH, C UCIOJb30BaHUEM IIPU PEILICHUHN
TUIAHUMETPUUIECKNX (DAKTOB U METOJIOB.

3HaTh, YTO HA3BIBAIOT NEPHEHAUKYISIPOM U HAKJIOHHON U3 TOYKH K
IJIOCKOCTU; TIPOEKIIMEN HAKJIOHHOM Ha IJIOCKOCTh . OOBSACHSTH, YTO
HAa3bIBA€TCS PACCTOSIHUEM: OT TOYKH J10 TNIOCKO CTH; MEXKITY
apajuieIbHBIMHU IVIOCKOCTSIMH; MEXIY IPSIMOU U NAapaJUICIIbHON €1
IUIOCKOCTBIO; MEK/ 1y CKPEIIUBAOIIMMUCS IPSIMBIMHA

HcnoJib30BaTh IIPU PELICHUH 3a71a4 HA IIOCTPOECHUE CEUYCHUMN TEOpEMY
ITudgaropa, cBoiicTBa NPsIMOYTOJbHBIX TPEYTrOJIbHUKOB

VYCTHBIC OTBETHI Ha YPOKE.
CamocrosiTenbHble pabOTHI.
PaboTbl Ha TOTOBBIX YepTEkKAX.
KonTponbHas padora

HEPIICHAUKYIISAP: U3 TOYKH Ha MTPAMYHIO; U3 TOYKH Ha IIJNIOCKOCTD .
ﬂaBaTL OMPCACIICHUC ABYI'PAHHOI'O YIJIa U €T'0 3JICMCHTOB . OOBSICHATH
PaBC€HCTBO BCEX JIMHEMHBIX YIJIOB ABYT'PAHHOTI'O yTIJia .

HaxoauTtk Ha yepTexe ABYIrpaHHbINA yroji npu pedpe nupaMuibl,
OpU3MBbI, Napajuiesenunenamu . Jlapares onpenenenue u popmympoBarb
NPU3HAK B3aNMHO NEPNEHAUKYJISIPHBIX TNIOCKOCTEN .

HaxoauTsh yriibl MeXy MJIOCKOCTSIMU B KyOe U TUpaMu/e.
HcnoJib30BaTh [IPH pEICHNUH 32,149 OCHOBHBIE TEOPEMBI U METOIbI
MJIAHUMETPUH .

HUcnoan3oBarb NOpHU PEHICHHW 3a7lad  HA [OCTPOCHHE  CEYECHUU
COOTHOILEHHUS B IPSIMOYT'OJIBHOM TPEYTOJIbHUKE

Arnpenb

ITocTpoenue yepTexka 10 YCIOBHIO.
Pemenue 3ana4 y 10CKH.

VY CTHBIE OTBETHI HAa YPOKE.
CamocrosTenbHble padOoThI.
PaboTh! Ha rOTOBBIX YepTEkKax.
KonTtponbHas padora

JlaBaTh onpeaesieHHue rapajjielieIuIe/ia, pacno3HaBaTh €0 BUJIbI U
U3y4daTh CBOMcTBa . JlaBaTh onpe/iesiecHue MMpaMuibl, pacio3HABATh

amnpesb - Man

[TocTpoeHue ueprexa Mo ycaoBHIO.
Pemenue 3agau y qocku.




BUJIBI NUpaMUl, GpopMyJIupoBaTh CBOMCTBa pPEOEpP, rpaHeil U BHICOTHI
OpaBUWIbHOMW ITUPAMUIBI .
HaxoauTs 1UTOMIa/1h MOJTHON U OOKOBOW MOBEPXHOCTH ITHPAMUJIHI.

JlaBaTh onpeaesieHne yceuEHHON MUpaMU/Ibl, HA3bIBATh €€ 3JIEMEHTHI

VYCTHBIC OTBETHI Ha YPOKE.
CamocrosiTenbHble pabOTHI.
PaboTbl Ha TOTOBBIX YepTEkKAX.
KonTponbHas padora




CnMcoK UTOrOBBIX IJIAHNPYEMBIX Pe3yJIbTATOB

I'eomerpus 11 kiaacc

[Tnanupyemblie pe3yabTaThl Ha KOHEIl y4eOHOTO Toaa Oransl CriocoObl OIIeHKH
(dhopMHUpOBaHHS
OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTRE . OKTa0pb - HOSIOPB [TocTpoeHue yepTexa 1o
DopMyJHPOBATH MPABHIIO TTApaJUISIICIUIE/Ia IIPU CIIOKESHUN BEKTOPOB . YCIIOBHIO.

CKIaabIBATh, BBIYUTATH BEKTOPHI, yMHOKATH Pewenne 3anaq y 10cku.

YcTHBIE OTBETHI HA YpOKe.
BCKTOPp HA YHUCJIO .

. N CamocrosTenbHble padoTHI.
3HaThL OCHOBHBIE CBOMCTBa 3TuUX onepauuil. JlaBaTh oOIpeneicHue

. PaboThl Ha TOTOBBIX YEpTEKAX.
MPsIMOYTOJIBHOM CHUCTEMBI KOOPAWHAT B IPOCTPAHCTBE .

KonTponbhast padbota
BbIpa3uTh KOOpAWHATHI BEKTOpA Yepe3 KOOPANHATHI €ro KOHIIOB .

BbIBOAMTH, HCNIOJIB30BATH (POPMYJIY JUTMHBI BEKTOPA U PACCTOSTHUSI MEXKTY

TOYKaMH .

BeipaxaTh CKaJsipHOE IMPOU3BEICHUE BEKTOPOB Yepe3 UX KOOPAMHATHI,

BBIYUCIIATH YI'OJI MCXKOY ABYMA BEKTOpaMU, ABYMs IIPSIMBIMH .

HaXOI[I/ITb Yo MEXAy pr[MOﬁ U IJIIOCKOCTBIO, YT'OJI MCXKAY IBYMs

IINIOCKOCTAMH aHAJIUTUICCKHMMH MCTOJaMMU .

BbIBOAUTSH, HCIIOJIb30BATDH (l)OpMy.]'ly PaCcCTOAHUA OT TOYKHU OO IIIIOCKOCTHU

OGbSICHATD, KAKOE TEJIO HA3bIBAIOT KPYTOBBIM KOHYCOM, Ha3bIBATh €I0 SIEMEHTHI . | A1eKa0ph - SHBAPD Toctpoenue epresxa no

. CJIOBHIO.
HN300paxkaTh KOHYC U €r0 CEUYECHUSI IITOCKOCTHIO, TIPOXOASIIEH Yepe3 OCh, U Y




IJIOCKOCTBIO, TIEPIIEHIUKYJISIPHON K OCH .

HN3yuars, pacnosHaBaTh pa3BEéPTKy KOHyca . BBIBOAUTH, HCIIOJIb30BAThH
(bopMyBI /1151 BEIYKMCIIEHUS IJIOLIAIN OOKOBOM MOBepXHOCTHU KoHyca .HaxoauTh
IJIOIA/I CEUYEHUHN, MPOXOAAIINX Yepe3 BEPUINHY KOHYCa WU
NEPIIEHAUKYJIISIPHBIX €r0 OCH. BBIBOAUTH, MPUMEHATH (GOPMYITY IS

BBIYHCIICHUS TJIOMIAIH OOKOBOW MOBEPXHOCTH YCEUEHHOTO KOHYCA

Pemarn CTCPCOMECTPHUUCCKHUC 3aJa4YU, CBA3AHHBIC C TCJIIaMHU BpalllCHUA,
IIOCTPOCHHUCM CEYEeHUM Tel Bpaai€Hus:Aa, C KOM6I/IHaLII/I$IMI/I TCJI BpalllCHUA U
MHOT'OTPaHHUKOB HAa HAXOXKXACHHUC T'COMCTPHUICCKUX BCIIMYHH .
Hcnoab30BaTh IIpH PCHICHHUHU CTCPCOMCTPHUUCCKUX 3ada4 INIAaHUMCTPHUYICCKHUC

(I)aKTI)I 1 MCTOJbI 3a4a49M HAa BBIYUMCIICHHUEC U JOKAa3aTCJIIbCTBO .

Pemenne 3aa4 y 10CKH.

VY CTHBIE OTBETHI HAa ypOKE.
CamocrosiTenbHble padOTHI.
PaboThI Ha TOTOBBIX YEPTEKAX.

KonTponbhas pabota

IIpumenaTs GopMyJibl I HAXOXKIEHUS OOBEMOB IIAPOBOTO CETMEHTA, IIIAPOBOTO

CEKTOpa

3HaTh, KaKO€ TEJI0 Ha3bIBAIOT KPYTOBBIM KOHYCOM, Ha3bIBaTh €0 3JIEMEHTHI .
BbIBOAUTH, HCNI0JIB30BATH (OPMYJIBI OOBEMOB: MPU3MBbL, IWJINHAPA, TUPAMU/IBI,
KOHYCa; yCEUEHHON MUpPaMUbl U YCEYEHHOIO KOHYCA .

PemaTthb crepeomeTpuyecKkue 3a/1auu, CBA3aHHbIE C BEBIYMCIEHUEM O0BEMOB .
®opMyIHPOBATH OIPEJICICHUE IAPOBOTO CErMEHTA, LIapOBOI0 CJ10s1, IIIapOBOIr0O
cextopa . [IpuMeHATH GOPMYJIBI 1151 HAX0XKIEHUSI 00BEMOB IIIAPOBOr0 CEIrMEHTA,

mIapoBOTO CEKTOpa

Pematpb CTCPCOMCTPHUICCKUC 3ada4Yr, CBA3AHHBIC C 00BEMOM mrapa v mjiomaabro

cdepsl .

Pemath cTepeoMeTpUYECKHE 3a/1a4M, CBSI3aHHBIE C COOTHOIICHUEM OOBbEMOB U

Mapr -anpens

ITocTpoenne yeprexka 1o
YCIIOBHIO.

Pemenue 3ana4 y 1ocku.

Y CTHBIE OTBETHI HA YPOKE.
CamocrosiTenbHbIE pabOTHI.
PaboThl Ha FOTOBBIX YepTeXkKax.

KonrponsHas pabora




MOBEPXHOCTEH MOJIOOHBIX TEJI B IPOCTPAHCTBE .




I'paduk oneHOYHBIX (KOHTPOJIbHBIX) MEPONIPUATHI

I'eomerpus 10 kiaace

Ipunoxenue 2

CEHTSOPD OxT1g0pb HOSIOpb neKkadpb SAuBapb deBpann MapT arnpeib Maii
KoHTpoJbH KonrpouabH
as padora as padora
Ne2 No4
2-51 HEZes 2-51 HEZIEIIS
Kourposbn KoHTpo/ibH 3-s Hexmens
Hrorosas
as padora as padora KP
Nel Ne3
3 Henens 3 Henmeast
KonTpoJbH
as pabora




Ne4

4 yenens
I'paduk oneHOYHBIX (KOHTPOJIbHBIX) MEPONIPUATHI
I'eomerpus 11 kaace
CEHTA0pb OxT1g0pb HOSIOpb JexaOpp SuBapp ®depaib MapT arpenb Mai
KouTtpoJubH
as pabora
Ne3
2-5 HEJlEs
3- Henens
Hrorosas
KP
KonTpoabH KouTpoJibH
as padora as padora
Nel No2 4-5
4-51 Hepens HENeIs




Hpuaoxenue 3

TpeﬁoBaHmI K BBICTABJICHHIO OTMETOK

I'eomerpus 10-11 kaace

[Ipenmer | Knacc | Dopma npomexxyTounoit arrectaiiuu | [lepuoa nposenenust | TpeGoBaHUsI K BHICTABJICHUIO OTMETOK
MIPOMEKYTOUHOU
aTTeCTaluu
reometpus | 10 HNTorosasi koHTpOIbLHAS padoTa 33-51 Hex .
«5» — BpInoJiHeHo 85-100% 3apanmii,
«4» — BpINOJIHEHO 65-84% 3ananmii;
«3» — BINOJIHEHO 45-64 % 3a1aHNi;
«A3» — BeImosiHEHO MeHee 45% 3ananunii
reometpus | 11 Hrorosasi kKoHTpoOIbLHASA padoTa 33-51 Hex

«5» — BpInoJaHeHOo 85-100% 3amanmuii,

«4» — BbINOJIHEHO 65-84% 3anaHmii;

«3» — BbINOJIHEHO 45-64 % 3agaHuii;




«A3» — BeimosiHeHO MeHee 45% 3amanuil




